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oe4 Introduction

The Vauxhall/Opel Corsa-D model was
introduced in the UK in September 2006 as a
replacement for the previous Corsa, the 'C’
model. It is available in 3- and 5-door Hatch-
back, and 3-door Van versions with 1.0 litre,
1.2 litre and 1.4 litre petrol engines, and a
1.4 litre diesel engine. The engines are of the
four-cylinder double overhead camshaft
(DOHC) configuration, in-line type, with the
exception of the 1.0 litre petrol engine which
is a three-cylinder unit. The engines all have
fuel injection and are fitted with a range of
emission control systems. 1.6 litre petrol and
1.7 litre diesel engines are also available, but
are not covered in this manual.

According to engine type, the manual
gearbox is of the five- or six-speed all
synchromesh type, with a four-speed
electronically-controlled automatic
transmission optionally available on 1.4 litre
petrol engine models. An ‘Easytronic' manual/
automatic transmission is also available on
both petrol and diesel engine models.

All models have front-wheel-drive with
fully-independent front suspension, and semi-
independent rear suspension with a torsion
beam and trailing arms.

A wide range of standard and optional
equipment is available within the Corsa range
to suit most tastes, including electric power
steering, air conditioning, remote central

locking, electric windows, electric sunroof,
anti-lock braking system, electronic alarm
system and supplemental restraint systems.

For the home mechanic, the Corsa is a
relatively straightforward vehicle to maintain,
and most of the items requiring frequent
attention are easily accessible.

Your Vauxhall/
Opel Corsa manual

The aim of this manual is to help you get the
best value from your vehicle. it can do so in
several ways. It can help you decide what work
must be done (even should you choose to get
it done by a garage), provide information on
routine maintenance and servicing, and give
a logical course of action and diagnosis when
random faults occur. However, it is hoped
that you will use the manual by tackling the
work yourself, On simpler jobs, it may even
be quicker than booking the car into a garage
and going there twice, to leave and collect it.
Perhaps most important, a lot of money can
be saved by avoiding the costs a garage must
charge to cover its labour and overheads.

The manual has drawings and descriptions to
show the function of the various components,
so that their layout can be understood. Then
the tasks are described and photographed in a
clear step-by-step sequence.

References to the 'left’ or ‘right' are in the
sense of a person in the driver's seat, facing
forward.

Project vehicles

The main vehicle used in the preparatior
of this manual, and which appears in many of
the photographic sequences, was a Vauxhal
Corsa Hatchback with a 1.3 litre diesel engine
Additional work was carried out on a Corsz
Hatchback with a 1.4 litre petrol engine.

Acknowledgements

Certain illustrations are the copyright o
Vauxhall Motors Limited, and are used witt
their permission. Thanks are also due tc
Draper Tools Limited, who provided some o
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this manual.

We take great pride in the accuracy
of information given in this manual, bu
vehicle manufacturers make alterations
and design changes during the productior
run of a particular vehicle of which they dc
not inform us. No liability can be acceptec
by the authors or publishers for loss
damage or injury caused by any errors in
or omissions from, the information given.




Safety First! oes

Working on your car can be dangerous.
This page shows just some of the potential
risks and hazards, with the aim of creating a
safety-conscious attitude.

General hazards

Scalding

 Don't remove the radiator or expansion tank
cap while the engine is hot.

» Engine oil, transmission fluid or power
steering tiuid may also be dangerously hot if
the engine has recently been running.

Burning

* Beware of bums from the exhaust system
and from any part of the engine. Brake
discs and drums can also be extremely hot
immediately after use.

Crushing

* When working under or near
araised vehicle, always
supplement the jack

with axle stands,
or use drive-on

which is only
supported by
a jack.

» Take care if loosening or tightening high-
torque nuts when the vehicle is on stands.
Initial loosening and final tightening should be
done with the wheels on the ground.

Fire

* Fusl is highly flammable; fuel vapour is
explosive.

*» Don't let fuel spill onto a hot engine.

« Do not smoke or allow naked lights
(including pliot lights) anywhere near a

vehicle being worked on. Also beware of
creating sparks (electrically or by use of
toots).

« Fuel vapour is heavier than air, so don't
work on the fuel system with the vehicle over
an inspection pit.

* Another cause of fire is an electrical

overload or short-circult. Take care when
repairing or modifying the vehicle wiring.

* Keep a fire extinguisher handy, of a type
suitable for use on fuel and electrical fires.

Electric shock

« Ignition HT and
Xenon headlight
voltages can 1
be dangerous, ~
especially to B
people with

heart problems or
a pacemaker. Don't =0
work on or near j

these systems with
the ignition switched on.

INEREEN

the engine running or

* Mains voltage is also dangerous. Make
sure that any mains-operated equipment is
cormectly earthed. Mains power points should
be protected by a residual current device
(RCD) circuit breaker.

Fume or gas intoxication

* Exhaust fumes are
poisonous; they

can contain carbon
monoxide, which is
rapidly fatal if inhaled.
Never run the engine
in a confined

space such as

a garage with the
doors shut.

¢ Fuel vapour is also
poisonous, as are the vapours from some
cleaning solvents and paint thinners.

Poisonous or irritant substances

¢ Avoid skin contact with battery acid and
with any fuel, fluid or lubricant, especially
antifreeze, brake hydraulic fiuid and Diesel
fuel. Don't syphon them by mouth. If such a
substance is swallowed or gets into the eyes,
seek medical advice.

* Prolonged contact with used engine oil
can cause skin cancer. Wear gloves or use

a barrier cream if necessary. Change out of
oil-soaked clothes and do not keep oily rags
in your pocket.

 Air conditioning refrigerant forms a
poisonous gas if exposed to a naked flame
{including a cigarette). It can also cause skin
burns on contact.

Asbestos

* Asbestos dust can cause cancer if inhaled
or swallowed. Asbestos may be found in
gaskets and in brake and clutch linings.
When dealing with such components it is
safest to assume that they contain asbestos.

B

Special hazards

Hydrofluoric acid

¢ This extremely corrosive acid is formed
when certain types of synthetic rubber, found
in some O-rings, oil seals, fuel hoses etc,

are exposed to temperatures above 4000C.
The rubber changes into a charred or sticky
substance containing the acid. Once formed,
the acid remains dangerous for years. If it
gets onto the skin, it may be necessary to
amputate the limb concemed.

* When dealing with a vehicle which has
suffered a fire, or with components salvaged
from such a vehicle, wear protective gloves
and discard them after use.

The battery

* Batteries contain sulphuric acid, which
attacks clothing, eyes and skin. Take care
when topping-up or carrying the battery.

* The hydrogen gas given off by the battery
is highly explosive. Never cause a spark

or allow a naked light nearby. Be careful
when connecting and disconnecting battery
chargers or jump leads.

Air bags

* Air bags can cause injury if they go off
accidentally. Take care when removing the

steering wheel and trim panels. Special
storage instructions may apply.

Diesel injection equipment

« Diesel injection pumps supply fuel at very
high pressure. Take care when working on the
fuel injectors and fuel pipes.

Warning: Never expose the hands,

face or any other part of the body

to injector spray; the fuel can
penetrate the skin with potentially fatal
results.

Remember...
DO

* Do use eye protection when using power
tools, and when working under the vehicle.

* Do wear gloves or use barrier cream to
protect your hands when necessary.

* Do get someone to check periodically
that all is well when working alone on the
vehicle.

* Do keep loose clothing and long hair well
out of the way of moving mechanical parts.

» Do remove rings, wristwatch etc, before
working on the vehicle - especially the
electrical system.

¢ Do ensure that any lifting or jacking
equipment has a safe working load rating
adequate for the job.

DON'T
¢ Don't attempt to lift a heavy component

which may be beyond your capability - get
assistance.

* Don't rush to finish a job, or take
unverified short cuts.

¢ Don't use lll-fitting tools which may slip
and cause Injury.

¢ Don't leave tools or parts lying around
where someone can trip over them. Mop up
oil and fuel spills at once.

» Don't allow children or pets to play in or
near a vehicle being worked on.




0.6 Roadside repairs

The following pages are intended to help in dealing with common roadside emergencies and breakdowns. You will find more
detailed fault finding information at the back of the manual, and repair information in the main chapters.

J. ]
If your car won’t start and If your car won’t start even
b
the starter motor doesn’t though the starter motor
turn turns as normal
[7] Ifit's a model with automatic transmission, make sure the selector 1 Is there fuel in the tank?
isin PorN. [C] Is there moisture on electrical components under the bonnet?
[Z] Open the bonnet and make sure that the battery terminals are Switch off the ignition, then wipe off any obvious dampness with
clean and tight. a dry cloth. Spray a water-repellent aerosol product (WD-40 or
[C] Switch on the headlights and try to start the engine. If the equivalent) on ignition and fuel system electrical connectors like
headlights go very dim when you're trying to start, the battery is those shown in the photos. Pay special attention to the ignition
probably flat. Get out of trouble by jump starting (see next page) coil wiring connector and HT leads.

using a friend’s car.

On petrol engines, check that the wiring to Check that the airflow meter or air tempera- Check the security and condition of the
the ignition module is connected firmly. ture sensor wiring is connected securely. battery connections.

Check all multiplugs and wiring
connectors for security.

Check that electrical connections are secure (with the ignition switched off) and spray with water Check that. all fuses are still in good
dispersant if you suspect a problem due to damp. conditiong@pt none have blow



Roadside repairs oz

Jump starting

When jump-starting a car using a
booster battery, observe the following
precautions:

v Before connecting the booster
battery, make sure that the ignition is
switched off.

Caution: Remove the key in case the
central locking engages when the
Jjump leads are connected

v Ensure that all electrical equipment
(lights, heater, wipers, etc) is
switched off.

Connect one end of the red jump lead to
the positive (+) terminal of the flat

v Take note of any special precautions
printed on the battery case.

v Make sure that the booster battery is
the same voltage as the discharged
one in the vehicle.

v |f the battery is being jump-started
from the battery in another vehicle,
the two vehicles MUST NOT TOUCH
each other.

v Make sure that the transmission is
in neutral (or PARK, in the case of
automatic transmission).

Connect the other end of the red lead to
the positive (+) terminal of the booster
battery.

T

r -

'@@@@@@

- e - ——— = — = ]

(YT Jump starting will get you out
of trouble, but you must correct
whatever made the battery go
flat in the first place. There are
three possibilities:

The battery has been drained by
repeated attempts to start, or by
leaving the lights on.

The charging system is not working

properly (alternator drivebelt slack
or broken, alternator wiring fault or
alternator itself faulty).

The battery itself is at fault
(electrolyte low, or battery worn out).

Connect one end of the black jump lead
to the negative (-) terminal of the booster
battery

Connect the other end of the black jump
lead to a bolt or bracket on the engine
block, well away from the battery, on the
vehicle to be started.

Make sure that the jump leads will not
come into contact with the fan, drive-belts
or other moving parts of the engine.

Start the engine using the booster
battery and run it at idle speed. Switch
on the lights, rear window demister and
heater blower motor, then disconnect
the.jump leads in the reverse order of
fmr“\pr;nm._ Turn off the lights etc



o.s Roadside repairs
Wheel changing

Note: Certain Corsa models are equipped with a puncture repair kit and do not have a spare wheel and jack. If your car has a puncture repair kit,
refer to the information contained on the next page.

Warning: Do not change a wheel in a situation where you risk being hit by other traffic. On busy roads, try to stop in a lay-by or
a gateway. Be wary of passing traffic while changing the wheel - it is easy to become distracted by the job in hand.

Preparation
[C] When a puncture occurs, stop as soonas [ | If you have one, use a warning triangle to __ Chock the wheel diagonally opposite the
it is safe to do so. alert other drivers of your presence. one being removed - a couple of large
[C1 Park on firm level ground, if possible, and [ ] Apply the handbrake and engage first stones will do for this.
well out of the way of other traffic. or reverse gear (or Park on models with | If the ground is soft, use a flat piece of
[l Use hazard warning lights if necessary. automatic transmission). wood to spread the load under the jack.
Changing the wheel

-

s

Lift the floor covering and unscrew the The jack and tools are located in the Use the special tool or screwdriver

spare wheel clamp nut. Lift out the spare storage compartment on the right-hand provided to pull the wheel trim from the
wheel. side of the luggage compartment. Open wheel or wheel bolts, then slacken each
the cover and lift out the tools. wheel bolt by half a turn.

Locate the jack head below the jacking Remove the bolts and lift the wheel from Fit the spare wheel and tighten the bolts

point nearest the wheel to be changed; the vehicle. Place it beneath the sill as a moderately with the wheel brace.
the jacking point is indicated by an arrow precaution against the jack failing.

in the sill. Turn the handle until the base of the
jack touches the ground ensuring that the jack
is vertical. Raise the vehicle until the wheel is
clear of the ground. If the tyre is flat make sure
that the vehicle is raised sufficiently to allow
the spare wheel to be fitted.

Finally . ..

[C] Remove the wheel chocks.

[[] Stow the jack and tools in the correct
locations in the car.

[7] Check the tyre pressure on the wheel just

fitted. If it is low, or if you don't have a

pressure gauge with you, drive slowly to

Lower the vehicle to the ground, then the next garage and inflate the tyre to the
finally tighten the wheel bolts in a diagonal correct pressure.
sequence. Refit the wheel trim. Note that [ ] Have the damaged tyre or wheel repaired

the wheel bolts should be tightened to the as soon#&spossible, or another puncture
specified torque at the earliest opportunity. wittssyeby stranded




Roadside repairs o9

Using the puncture repair kit

Warning: Do not attempt to repair a punctured tyre in a situation where you risk being hit by other traffic. On busy roads, try to
stop in a lay-by or a gateway. Be wary of passing traffic while using the kit - it is easy to become distracted by the job in hand.

Warning: Repair of a tyre using the puncture repair kit must be regarded as a ‘get you home’ emergency repair only. A new tyre
must be fitted as soon as possible.

Preparation
[] When a puncture occurs, stop as soonas [ | Use hazard warning lights if necessary. | Apply the handbrake and engage first
| it is safe to do so. or reverse gear (or Park on models with
L] Park on firm level ground, if possible, and ('] If you have one, use a warning triangle to automatic transmission).
i well out of the way of other traffic. alert other drivers of your presence.
Repairing the puncture

Laitidh

‘ Open the storage compartment cover Detach the air hose from the bracket Slide the sealant bottle onto the bracket
I on the right-hand side of the luggage and screw it onto the sealant bottle making sure it is fully located and will not
compartment. Take out the sealant bottle connection. fall over.

and bracket together with the air hose.

Unscrew the dust cap from the punctured Take the long air hose into the car and Press the ‘+' button on the electric pump
tyre, and screw the sealant bottle short air screw it onto the connection on the to start the pump. The pump will initially
hose onto the tyre valve. electric pump. To avoid discharging the pump the sealant into the tyre which will
battery when the electric pump is running, itis  take approximately 30 seconds, and then start
advisable to start the engine. to inflate the tyre. During the initial 30 second

period the pressure gauge on the pump will
indicate up to 6 bar (87 psi) and then drop.
The correct tyre pressure (see end of Weekly
checks) should be obtained within 10 minutes.
The electric pump can then be switched off by
Important notes pressing the ‘+' button again.
If the correct tyre pressure is not obtained within 10 minutes, it is likely that the tyre is too badly damaged to be repaired with the kit.
If it is necessary to release the pressure in the tyre, press the '~' button on the electric pump.
The maximum speed sticker attached to the sealant bottle should be placed in the driver’s field of view. Do not exceed the permitted
maximum speed until an undamaged wheel and tyre have been fitted.
On completion, disconnect the sealant bottle, tyre repair kit and long air hose, and connect the end of the short air hose to the free
connection on the sealant bottle. This will prevent any remaining sealant from leaking out.
Continue driving immediately so that the sealant is evenly distributed around the inside of the tyre.
After driving approximately 6 miles (but no more than 10 minutes) stop and check the tyre pressure by connecting the long air hose directly
to the tyre valve. As long as the pressure indicated on the gauge is more than 1.3 bar (19 psi) it may be adjusted to the correct value using
the electric pump. If the pressure has fallen below 1.3 bar (19 psi) the repair has not been successfuband the car should not be driven. It will
therefore be necessary to seek roadside assistance.

oo g ooo



o-10 Roadside repairs

Identifying leaks

Puddies on the garage floor or drive,
or obvious wetness under the bonnet or
underneath the car, suggest a leak that
needs investigating. It can sometimes be
difficult to decide where the leak is coming
from, especially if an engine undershield is
fitted. Leaking oil or fluid can also be blown
rearwards by the passage of air under the car,
giving a false impression of where the problem
lies.

Sump oil ‘

- -
Engine oil may leak from the drain plug...

Antifreeze

Warning: Most automotive oils
and fluids are poisonous. Wash
them off skin, and change out of
contaminated clothing, without
delay.

OI from filter

mmmmmnm

HAYNES

Remember that some leaks may only
occur while the engine is running.

Gearbox oil

..or from 1he base of the oil filter.

Brake fluid

Leaking antifreeze often leaves a crystalline
deposit like this.

A leak occurring at a wheel is almost
certainly brake fluid.

Gearbox oil can leak from the seals at the
inboard ends of the driveshafts.

Power steering fluid

Power steering fluid may leak from the pipe
connectors on the steering rack.

Towing

When all else fails, you may find yourself
having to get a tow home - or of course
you may be helping somebody else.
Long-distance recovery should only be
done by a garage or breakdown service. For
shorter distances, DIY towing using another
car is easy enough, but observe the following
points:

[[JUse a proper tow-rope - they are not
expensive. The vehicle being towed must
display an ON TOW sign in its rear window.
JAlways turn the ignition key to the 'On’
position when the vehicle is being towed,
so that the steering lock is released, and the
direction indicator and brake lights work.

OA towing eye is provided with the tool kit
in the luggage compartment. Only attach the
tow-rope to the towing eye.

OTo fit the towing eye, remove the circular
cover from the front or rear bumper, as
required, then screw in the towing eye anti-
clockwise as far as it will go using the handle
of the wheel brace to turn the eye. Note that
the towing eye has a left-hand thread.

[0 Before being towed, release the handbrake
and select neutral on the transmission. On
models with automatic transmission, special
precautions apply. If in doubt, do not tow, or
transmission damage may result.

["INote that greater-than-usual pedal pressure

will be required to operate the brakes, since
the vacuum servo unit is only operational with
the engine running.

["1Greater-than-usual steering effort will also
be required.

["JThe driver of the car being towed must
keep the tow-rope taut at all times to avoid
snatching.

IMake sure that both drivers know the route
before setting off.

[_1Only drive at moderate speeds and keep the
distance towed to a minimum. Drive smoothly
and allow p'=ntv of time for slowing down at
ll‘m" tior



Weekly checks o.11

Introduction

There are some very simple checks which
need only take a few minutes to carry out, but
which could save you a lot of inconvenience
and expense.

These Weekly checks require no great skill or
specilal tools, and the small amount of time
they take to perform could prove to be very
well spent, for example:

[JKeeping an eye on tyre condition and
pressures, will not only help to stop them
wearing out prematurely, but could also save
your life.

[“IMany breakdowns are caused by electrical
problems. Battery-related faults are particularly
common, and a quick check on a regular basis
will often prevent the majority of these.

Underbonnet check points

If your car develops a brake fluid leak, the
first time you might know about it is when your
brakes don't work properly. Checking the level
regularly will give advance warning of this kind
of problem.

_|If the oil or coolant levels run low, the cost
of repairing any engine damage will be far
greater than fixing the leak, for example.

<« Petrol engine
models

1 Engine oil level dipstick
2 Engine oil filler cap

3 Coolant reservoir
(expansion tank

4 Brake and clutch fluid
reservoir

5 Washer fluid reservoir
6 Battery

<« Diesel engine
models

1 Engine oil level dipstick
2 Engine oil filler cap

3 Coolant reservoir
(expansion tank

4 Brake and clutch fluid
reservoir

5 Washer fluid reservoir
6 Battery



.12 Weekly checks

Engine oil level

Before you start

v Make sure that the car is on level ground.

v The oil level must be checked with the
engine at normal operating temperature,
however, wait at least 5 minutes after the
engine has been switched off.

7Ny /f the oil is checked
immediately after driving the

vehicle, some of the oil will

remain in the upper engine
components, resulting in an inaccurate
reading on the dipstick.

The correct oil

Modern engines place great demands on their
oil. It is very important that the correct oil for
your car is used (see Lubricants and fluids).

Car care

@ If you have to add oil frequently, you should
check whether you have any oil leaks. Place
some clean paper under the car overnight,
and check for stains in the morning. If there
are no leaks, then the engine may be burning
oil.

® Always maintain the level between the
upper and lower dipstick marks (see photo 3).
If the level is too low, severe engine damage
may occur. Oil seal failure may result if the
engine is overfilled by adding too much oil.

The dipstick is brightly coloured for easy
identification (see Underbonnet check
points for exact location). Withdraw the
dipstick.

e 4ok
Note the level on the end of the dipstick,
which should be between the upper
(MAX) mark and lower (MIN) mark.
Approximately 1.0 litre of oil will raise the level
from the lower mark to the upper mark.

Using a clean rag or paper towel remove
all oil from the dipstick. Insert the clean
dipstick into the tube as far as it will go,
then withdraw it again.

Oil is added through the filler cap.

Unscrew the cap and top-up the level.

A funnel may help to reduce spillage.
Add the oil slowly, checking the level on the
dipstick frequently. Avoid overfilling (see Car
care).

Coolant level

A

Warning: Do not attempt to
remove the expansion tank
pressure cap when the engine is
hot, as there is a very great risk
of scalding. Do not leave open
containers of coolant about, as it
is poisonous.

Car care

® Adding coolant should not be necessary
on a regular basis. If frequent topping-up is
required, it is likely there is a leak. Check the
radiator, all hoses and joint faces for signs of
staining or wetness, and rectify as necessary.
@ It is important that antifreeze is used in
the cooling system all year round, not just
during the winter months. Don't top-up with
water alone, as the antifreeze will become too
diluted.

@ The coolant level varies with the temperature
of the engine. When the engine is cold, the
coolant level should be slightly above the
KALT/COLD mark on the side of the tank.
When the engine is hot, the level will rise.

If topping-up is necessary, wait until

the engine is cold. Slowly unscrew

the expansion tank cap, to release any
pressure present in the cooling system, and
remove it.

Add a mixture of water and antifreeze to
the expansion tank until the coolant is up
to the KALT/COLD level mark. Refit the
eapahdtidhten it securely
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Brake and clutch fluid level

Note: The clutch fluid on models with Easytronic is checked every 20 000 miles (see Chapter 1A or 1B).

Warning:

* Brake fluid can harm your eyes
and damage painted surfaces,
so use extreme caution when
handling and pouring it.

* Do not use fluid that has been
standing open for some time, as
it absorbs moisture from the air,
which can cause a dangerous loss
of braking effectiveness.

A

The MAX and MIN marks are indicated
on the side of the reservoir. The fluid level
must be kept between the marks at all
times.

Safety first!

® If the reservoir requires repeated topping-up
this is an indication of a fluid leak somewhere
in the system, which should be investigated
immediately.

® If a leak is suspected, the car should not
be driven until the braking system has been
checked. Never take any risks where brakes
are concerned.

If topping-up is necessary, first wipe
clean the area around the filler cap to
prevent dirt entering the hydraulic system.
Unscrew the reservoir cap.

* Make sure that your car is
on level ground.

HAYNES

* The fluid level in the
reservoir will drop slightly as the brake
pads and shoes wear down, but the
fluid level must never be allowed to
drop below the MIN mark.

Carefully add fluid, taking care not to spill

it onto the surrounding components. Use

only the specified fluid; mixing different
types can cause damage to the system. After
topping-up to the correct level, securely refit
the cap and wipe off any spilt fluid.

Screen washer fluid level

@ Screenwash additives not only keep the
windscreen clean during bad weather, they
also prevent the washer system freezing in
cold weather - which is when you are likely to
need it most. Don't top-up using plain water,
as the screenwash will become diluted, and
will freeze in cold weather.

Warning: On no account use
A engine coolant antifreeze in the

screen washer system - this may
damage the paintwork.

A

The reservoir for the windscreen, rear
window and headlight (where applicable)
washer systems is located on the front
left-hand side of the engine compartment. If

topping-up is necessary, open the filler cap.

When topping-up the reservoir a screen
wash additive should be added in the
auantities recommended on the bottle.
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Tyre condition and pressure

It is very important that tyres are in good
condition, and at the correct pressure - having
a tyre failure at any speed is highly dangerous.
Tyre wear is influenced by driving style - harsh
braking and acceleration, or fast cornering,
will all produce more rapid tyre wear. As a
general rule, the front tyres wear out faster
than the rears. Interchanging the tyres from
front to rear ("rotating” the tyres) may result in
more even wear. However, if this is

completely effective, you may have the
expense of replacing all four tyres at once!

Remove any nalils or stones embedded in the
tread before they penetrate the tyre to cause
deflation. If removal of a nail does reveal that

Tread Depth - visual check

The original tyres have tread wear safety
bands (B), which will appear when the tread
depth reaches approximately 1.6 mm. The
band positions are indicated by a triangular
mark on the tyre sidewall (A).

the tyre has been punctured, refit the nail so
that its point of penetration is marked. Then
immediately change the wheel, and have the
tyre repaired by a tyre dealer.

Regularly check the tyres for damage in the
form of cuts or bulges, especially in the
sidewalls. Periodically remove the wheels,
and clean any dirt or mud from the inside and
outside surfaces. Examine the wheel rims for
signs of rusting, corrosion or other damage.
Light alloy wheels are easily damaged by
"kerbing” whilst parking; steel wheels may
also become dented or buckled. A new wheel
is very often the only way to overcome severe
damage.

Tread Depth - manual check

Alternatively, tread wear can be
monitored with a simple, inexpensive device
known as a tread depth indicator gauge.

Tyre tread wear patterns

New tyres should be balanced when they are
fitted, but it may become necessary to re-
balance them as they wear, or if the balance
weights fitted to the wheel rim should fall off.
Unbalanced tyres will wear more quickly, as
will the steering and suspension components.
Wheel imbalance is normally signified by
vibration, particularly at a certain speed
(typically around 50 mph). If this vibration is
felt only through the steering, then it is likely
that just the front wheels need balancing. If,
however, the vibration is feit through the
whole car, the rear wheels could be out of
balance. Wheel balancing should be carried
out by a tyre dealer or garage.

3 Tyre Pressure Check

Check the tyre pressures regularly with
the tyres cold. Do not adjust the tyre
pressures immediately after the vehicle has
been used, or an inaccurate setting will result.

Shoulder Wear

Centre Wear

Uneven Wear

Underinfiation (wear on both sides)
Under-inflation will cause overheating of the
tyre, because the tyre will flex too much, and
the tread will not sit correctly on the road
surface. This will cause a loss of grip and
excessive wear, not to mention the danger of
sudden tyre failure due to heat build-up.
Check and adjust pressures

Incorrect wheel camber (wear on one side)
Repair or renew suspension parts

Hard cornering

Reduce speed!

Overinflation

Over-inflation will cause rapid wear of the
centre part of the tyre tread, coupled with
reduced grip, harsher ride, and the danger of
shock damage occurring in the tyre casing.
Check and adjust pressures

If you sometimes have to inflate your car's
tyres to the higher pressures specified for
maximum load or sustained high speed, don't
forget to reduce the pressures to normal
afterwards.

Front tyres may wear unevenly as a result of
wheel misalignment. Most tyre dealers and
garages can check and adjust the wheel
alignment (or "tracking") for a modest charge.
Incorrect camber or castor

Repair or renew suspension parts

Repair or renew suspension parts
Unbalanced wheel

Balance tyres

Incorrect toe setting

Adjust front wheel alignment

Note: Thefedthered edge of the tread which

tvpifie¥ fae Wéar is best kad by fon!
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Wiper blades

Check the condition of the wiper blades;

if they are cracked or show any signs of

deterioration, or if the glass swept area is
smeared, renew them. Wiper blades should
be renewed annually.

Disengage the end of the blade from the
arm and lift away the blade.

To remove a windscreen wiper blade, pull
the arm fully away from the screen until
it locks. Depress the tabs on the side of
the blade.

Don't forget to chack the tailgate wiper
blade as well which is removed by simply
disengaging the blade from the pivot pin
in the arm.

Battery

Caution: Before carrying out any work on
the vehicle battery, read the precautions
given in ‘Safety first!' at the start of
this manual. If the battery Is to be
dis ted, refer to ‘Di: g the
battery' in the Reference Chapter, before
proceeding.

¥ Make sure that the battery tray is in
good condition, and that the clamp is tight.
Corrosion on the tray, retaining clamp and the

battery itself can be removed with a solution
of water and baking soda, after removing
the affected components from the car (see
Chapter 5A). Thoroughly rinse all cleaned
areas with water, Any metal parts damaged by
corrosion should be covered with a zinc-based
primer, then painted,

¢ Periodically (approximately every three
months), check the charge condition of the
battery as described in Chapter 5A,

v If the battery is flat, and you need to jump
start your vehicle, ses Roadside Repairs.

Bam'ymmnombokipf
layer of |

HAYNES

EEE

The battery is located at the front, left-hand

side of the engine compartment. Where

fitted, open the insulation jacket around
the battery, then check the tightness of battery
clamps to ensure good electrical connections.
You should not be able to move them, Also check
each cable for cracks and frayed conductors.

If corrosion (white, fluffy deposits) is

evident, remove the cables from the

battery terminals, clean them with a srnall
wire brush, then refit them. Automotive stores
sell a tool for cleaning the battery post . . .

3 . .. as well as the battery cable clamps



.16 Weekly checks

lectrical systems

Check all external lights and the horn. Refer
the appropriate Sections of Chapter 12 for
stails if any of the circuits are found to be
operative.

Visually check all accessible wiring
nnectors, harnesses and retaining clips for
curity, and for signs of chafing or damage.

If a single indicator light, stop-light or

headlight has failed, it is likely that a bulb

has blown and will need to be renewed.
Refer to Chapter 12 for details. If both
stop-lights have failed, it is possible that the
switch has failed (see Chapter 9).

Additional fuses and relays are located

behind a cover in the glove compartment.

Open the glove compartment and remove
the cover for access to the fuses. On certain
models, further fuses are located behind the
trim panel on the left-hand side of the luggage
compartment. Refer to the wiring diagrams at
the end of Chapter 12 for details of the fuse
locations and circuits protected.

If more than one indicator Iught or heac

has failed, it is likely that either a fuse

blown or that there is a fault in the c
(see Chapter 12). The main fuses are loc
in the fuse/relay box on the left-hand si
the engine compartment.

To renew a blown fuse, remove it, w

applicable, using the plastic tool prov

Fit a new fuse of the same rating, aval
from car accessory shops. It is importan
you find the reason that the fuse blew
Electrical fault finding in Chapter 12).



Lubricants, fluids and tyre pressures oe17
Lubricants and fluids

Engine:
RO oottt g & mrrelnans, st s S Muitigrade engine oil, viscosity SAE 0W/30, 0W/40,
5W/30, 5W/40 to Vauxhall/Opel specification
GM-LL-A-025
EHOSONE 402 rviiale e vt s mss e ois GUalEs s tbausreraiots Multigrade engine oil, viscosity SAE 0W/30, 0W/40,
5W/30, 5W/40 to Vauxhall/Opel specification
GM-LL-B-025
Manual and Easytronic transmissions . . ........... Vauxhall/Opel gear oil (09 120 541)
Automatic transmission. . ............. ... .. .00 Vauxhall/Opel automatic transmission fluid (91 17 946)
OO BYBYOIN ;. <-..c i it s vesnssaronses 5w oo e aiamitn Vauxhall/Opel silicate-free coolant (09 194 431/19 40 650)
Brake/clutch fluid reservoir. . .................... Hydraulic fluid to DOT 4

Tyre pressures (cold)

Note: Pressures apply to original-equiprment tyres, and may vary if any other make or type of tyre is fitted; check with the tyre manufacturer or
supplier for correct pressures if necessary.

Normal load (up to 3 passengers) Front Rear
Petrol engine models
Allmodels andtyresizes ..........ccoviviineeinnrunnnnn 2.0 bar (29 psi) 1.8 bar (26 psi)
Diesel engine models
Z13DTJ:
All tyre sizes except 185/60 R15 . ... ..cvvvvvrnvenenns 2.0 bar (29 psi) 1.8 bar (26 psi)
Tl TR R e R St B I 2 2.2 bar (32 psi) 1.8 bar (26 psi)
Z13DTI, Z13DTH and Z13DTR:
All tyre sizes except 185/60R15 . ........ccvvivunnnn 2.2 bar (32 psi) 2.0 bar (29 psi)
o = B S R PR 2.4 bar (35 psi) 2.0 bar (29 psi)
Fully laden
MIINOBBIS ... o i emvinreiinmn s s ia IR A v adu v e e i ori 2.6 bar (38 psi) 3.2 bar (46 psi)

Space-saver temporary spare tyre
AN IOCIBIS: o ometira et onionmrs it e B oS e G R n e 4.2 bar (61 psi) 2 bar (61 psi)



Chapter 1 Part A:

1Ae1

Routine maintenance and servicing -

petrol models

Contents

Section number

Aircleanerelementrenewal.........cooviniiiiiiiiiiiiinn, 27
Automatic transmission fluidrenewal. . . ............. ... ... 29
Auxiliary drivebelt conditioncheck. . . ........coviiiiiiiiinns 20
Auxiliary drivebelt renewal ... ... cciiiiiiiiiiiiiiii i 30
Bodywork and underbody conditioncheck. ................... 13
Brake fluid pipe and hosecheck . .......cooviiiiiiiniinneins 8
Cluteh hydraulic fluid level check — Easytronic models . .......... 5
e T R G e R A A R I 25
EMCOBNAT CHOCKC o & siioms o visioassisione sieois ssiviore: s e iaiere o He»" 10
RIBBIHER) SYBTOMISI CROCK -:u o icors ve s disiaivn iloaia sma ez ltare s st ionso s 16
RENe ol and . fIeriranNOWal . . oo sieis i o n s st ais sisisinissoleis 80 eininse 3
EtalIat omission CHEICK: i v ivime ot wie siaiaiols Sateteiarsisiined 26
Y Gl e ] I P I [N LS . 1
Front brake pad and disccheck. . ... ..o vininiinniinineninns 6
Front suspension and steeringcheck ..........ccovvvieinn. 9

Degrees of difficulty

Section number

COnEal T OIMAHON o oo auass samyissas iuiimaoi i toe s s
Handbrake operation and adjustment check
Headlight beam alignment check
Hinge and lock lubrication
Hose and fiuid leak check o3
HyaraGlic fiuld PoneWal s « s caivisivh e susn o ae muie d sioaiointis
HOHAR TN TONGWERI . 55 55 003 s vati oo wehBies e dhin oo i B s i
Rearbrake SN06CheCK: v ivusiaivss saiwsmmes i ae aivie s foe
REEr-SUSPONBION;CIBOK  « iooxse sdeiseiniesis s o si6:9 s-iosis o siaessnd
RAgUIBEMAINTONANCE s o1« 55 48 6 5n iatsiutaioss s aiisls Watess olasie sa s
Remote control batteryrenewal. ..........ccoviiiineniiianen
RO TO8E- st e s et S e R e B s e R e o o
Roadwheel bolt tightnesscheck ..............ccovvviiinnn...

Service interval indicatorreset. . ...... .. ciiiiiiii i ien
Spanc plUG TeNBWEL i - 5w aws st nir s oo S @i SeE R s

Easy, suitable for % Fairly easy, suitable % Fairly difficult, _§ Difficult, suitable % Very difficult, §
novice with little for beginner with 3% | suitable for competent & | for expenenced DIY & | suitable for expert A
experience % some experience :k DIY mechanic & mechanie N DIY or professional §




1ae2 Servicing specifications -

petrol models

Lubricantsand fluids..........................o...

Capacities

Engine oil (including oil filter)

I (1 R .
PRI BNQINSS: . scii st S A T o o s R R W e s TeeTa s
TG PO OUUEINORT . o« o-orniorsisiions: wimiprminiomsAe e, SR e o oo R SRS 4
Difference between MIN and MAX dipstick marks. . ...............
Cooling system

EO T 1 g T R e Ry S P s
T2 NGNGB ¢ c.v.0. 75 wviins somesmin e sapa sl s B oA SR o
LA ONGINGB .. vuias S Wa S s HE R Ts ssmmio e s emmsiniv vy e as a7
Transmission

MERRal WANGPISBION - ..o/ s ars wo oo s T R e A A a2
Automatic transmission (at fluidchange). . .......ooiiiiiiiin s
Easytronic transmisSioN . . .« o v v aevertrrsnossseseniesessnocens

Washor fild FesSerVOoIr ... i siise v o s diarass yemnsia
FOOLEOK « oo viin scoauimnre i s wRsaons o sive el s e e a, o7 e i o1

Cooling system
Antifreeze mixture:
OO BNMOEEE. 5 o i v el S i v M h s SRRy e e

Ignition system

Spark plugs:
o O G QST G oL = M RO s oo il e S B
ElOCOtOTaN . (v vt s v o5 8 oo opmsipai sl tagetobitspive s To ensTorer i fasy

Brakes

Friction material minimum thickness:
FIONE DNRKEDIOS - e 0155055050105 0100500507008 10700 705 T 10 AR
oy Draln ShOBe 27,0 5 Uiy AR uala st e s e e o0 o PR e

Torque wrench settings

Oil filter housing cap-to-filter housing . .........cooiviiiiiiianns
ROBOWROBUDONS. . o s o0 svis Nl s nmiisasiswmaals s o sras s vama
SBRCIUG S - o0 orviis s <o s AT o i 0, ok A A AT e T
SUMP AN PIIG v oaa et a i mod i A S Al s s i p s

Refer to Weekly checks on page 0¢17

3.0 litres
3.5 litres
3.5 litres
1.0 litre

4.6 litres
5.0 litres
5.0 litres

1.6 litres
3.3 (approximately)
1.6 litres

2.2 litres
45 litres

Protection down to -40°C

Bosch FQR 8 LEU2
0.9 mm

2.0 mm
2.0mm

Ibf ft
18
81
18



Maintenance schedule — petrol models 1as3

The maintenance intervals in this manual are
provided with the assumption that you, not the
dealer, will be carrying out the work. These are
the minimum maintenance intervals based on
the standard service schedule recommended
by the manufacturer for vehicles driven daily. If
you wish to keep your vehicle in peak condition
at all times, you may wish to perform some of

frequent maintenance, because it enhances
the efficiency, performance and resale value
of your vehicle.

If the vehicle is driven in dusty areas, used
to tow a trailer, or driven frequently at slow
speeds (idling in traffic) or on short journeys,
more frequent maintenance intervals are
recommended.

serviced by a dealer service department
(or other workshop recognised by the
vehicle manufacturer as providing the same
standard of service) in order to preserve the
warranty. The vehicle manufacturer may reject
warranty claims if you are unable to prove that
servicing has been carried out as and when

these procedures more often. We encourage

Eljivery 250 miles or weekly
“"' | Refer to Weekly checks

Every 10 000 miles or 6 months -
‘whichever comes first

[} Renew the engine oil and filter (Section 3)

‘Note: Vauxhall/Opel recommend that the engine oil and filter are
\changed every 20 000 miles or 12 months if the vehicle is being
Lgmatad under the standard service schedule. However, oil and filter
‘changes are good for the engine and we recommend that the oil and
filter are renewed more frequently, especially if the vehicle is used on
“alot of short journeys.

‘Every 20 000 miles or 12 months —

whichever comes first

[} Check all underbonnet and underbody
components, pipes and hoses for leaks (Section 4)

‘| Check the Easytronic clutch hydraulic fluid level
(Section 5)

[] Check the condition of the front brake pads, the
calipers and discs (Section 6)

(] Check the condition of the rear brake shoes

- (Section 7)

[ Check the condition of all brake fluid pipes and

- hoses (Section 8)

'] Check the condition of the front suspension and
steering components, particularly the rubber
gaiters and seals (Section 9)

‘[ Check the condition of the driveshaft joint gaiters,
and the driveshaft joints (Section 10)

| Check the condition of the exhaust system
components (Section 11)

[[] Check the condition of the rear suspension
components (Section 12)

[ Check the bodywork and underbody for damage

and corrosion, and check the condition of the

underbody corrosion protection (Section 13)

Check the tightness of the roadwheel bolts

(Section 14)

Lubricate all door, bonnet and tailgate hinges and

locks (Section 15)

Check the operation of the horn, all lights, and the

wipers and washers (Section 16)

Carry out a road test (Section 17)

Reset the service interval indicator (Section 18)

L]

wEE E

When the vehicle is new, it should be

specified, using only original equipment parts
or parts certified to be of equivalent quality.

Every 40 000 miles or 2 years —

whichever comes first

| Renew the pollen filter (Section 19)

["] Check the auxiliary drivebelt and tensioner
(Section 20)

. Check the operation of the handbrake and adjust if
necessary (Section 21)

| Check the headlight beam alignment (Section 22)

L]

Every 2 years, regardless of mileage

[ Renew the battery for the remote control handset
(Section 23)

1 Renew the brake and clutch fluid (Section 24)

[ Renew the coolant (Section 25)*

[ 1 Exhaust emission test (Section 26)

* Note: Vehicles using Vauxhall{Opel silicate-free ‘red’ coolant do not
need the coolant renewed on a regular basis.

Every 40 000 miles or 4 years —

whichever comes first

[] Renew the air cleaner filter element (Section 27)

] Renew the spark plugs (Section 28)

[ Renew the automatic transmission fluid
(Section 29)

Every 100 000 miles or 10 years -

whichever comes first
_ Renew the auxiliary drivebelt (Section 30)



1a.2 Component location — petrol models

Underbonnet view of a 1.4 litre model

Engine oil level dipstick
Engine oil filler cap

Air cleaner assembly
Oil fitter

Screen washer fluid
reservoir

Inlet air temperature
sensor

Brake (and clutch) fluid
reservoir

Coolant expansion tank
Battery

Fusel/relay box

Exhaust front pipe
Steering track rods
Front suspension lower
arms
Front brake calipers
Engine mounting rear
torque link
Right-hand driveshaft
Automatic transmission
Engine oil drain plug
Air conditioning
compressor

10 Front subframe

11 Radiator cooling fan

12 Coolant drain plug




Component location — petrol models 1aes

Exhaust tailpipe and
silencer

Rear suspension torsion
beam and trailing arms
Fuel tank

Handbrake cables
Spare wheel well

Rear coil springs

‘Rear shock absorber
lower mountings

Fuel tank heat shield

Rear underbody view

1 This Chapter is designed to help the home
‘mechanic maintain his/her vehicle for safety,
‘eeonomy long life and peak performance.

2 The Chapter contains a master maintenance
-schedule, followed by Sections dealing
specifically with each task in the schedule.
Visual checks, adjustments, component
renewal and other helpful items are included.
Refer to the accompanying illustrations of
the engine compartment and the underside
of the vehicle for the locations of the various
‘components.

3 Servicing your vehicle in accordance with
the mileage/time maintenance schedule and
the following Sections will provide a planned
maintenance programme, which should resuit
in a long and reliable service life. This is a
comprehensive plan, so maintaining some
_items but not others at the specified service
intervals, will not produce the same results.

4 As you service your vehicle, you will

discover that many of the procedures can —
and should - be grouped together, because
of the particular procedure being performed,
or because of the proximity of two otherwise-
unrelated components to one another. For
example, if the vehicle is raised for any reason,
the exhaust can be inspected at the same time
as the suspension and steering components.
5 The first step in this maintenance
programme is to prepare yourself before the
actual work begins. Read through all the
Sections relevant to the work to be carried out,
then make a list and gather all the parts and
tools required. If a problem is encountered,
seek advice from a parts specialist, or a dealer
service department.

2 Regular maintenance

1 If, from the time the vehicle is new, the
routine maintenance schedule is followed

closely, and frequent checks are made of fluid “ricsst Afted o

levels and high-wear items, as suggested

throughout this manual, the engine will be kept
in relatively good running condition, and the
need for additional work will be minimised.

2 It is possible that there will be times when
the engine is running poorly due to the lack
of regular maintenance. This is even more
likely if a used vehicle, which has not received
regular and frequent maintenance checks, is
purchased. In such cases, additional work
may need to be carried out, outside of the
regular maintenance intervals.

3 If engine wear is suspected, a compression
test (refer to Chapter 2A) will provide valuable
information regarding the overall performance
of the main internal components. Such a test
can be used as a basis to decide on the extent
of the work to be carried out. If, for example,
a compression test indicates serious internal
engine wear, conventional maintenance as
described in this Chapter will not greatly
improve the performance of the engine, and
may prove a waste of time and money, unless
extensive overhaul work is carried out first.

4 The' h“owmq series of operations are those

d to i rfor nece



1as6 Maintenance procedures — petrol models

Primary operations

a) Clean, inspect and test the battery (refer
to Weekly checks).

b) Check all the engine-related fiuids (refer
to Weekly checks).

¢) Check the condition and tension of the
auxiliary drivebelt (Section 20).

d) Renew the spark plugs (Section 28).

@) Check the condition of the air cleaner
element, and renew if necessary (Sec-
tion 27).

f) Check the condition of all hoses, and
check for fluid leaks (Section 4).

5 If the above operations do not prove fully
effective, carry out the following secondary
operations:

Every 10 000 miles or 6 months

Secondary operations

All items listed under Primary operations, plus
the following:
a) Check the ignition system (Chapter 5B).
b) Check the charging system (Chapter 5A).
¢) Check the fuel, exhaust and emission
control systems (refer to the appropriate
Parts of Chapter 4).

3 Engine oil and filter renewal %
SN
Frequent oil and filter

r changes are the most
HINT important preventative
maint: procedures

which can be undertaken by the DIY
owner. As engine oil ages, it becomes
diluted and contaminated, which leads
to premature engine wear.

1 Before starting this procedure, gather together
all the necessary tools and materials. Also
make sure that you have plenty of clean rags
and newspapers handy, to mop-up any spills.
Ideally, the engine oil should be warm, as it will
drain more easily, and more built-up sludge will
be removed with it. Take care not to touch the
exhaust or any other hot parts of the engine

when working under the vehicle. To avoid any
possibility of scalding, and to protect yourself
from possible skin irritants and other harmful
contaminants in used engine oils, it is advisable
to wear gloves when carrying out this work.

2 Access to the underside of the vehicle will
be greatly improved if it can be raised on
a lift, driven onto ramps, or jacked up and
supported on axle stands (see Jacking and
vehicle support). Whichever method is chosen,
make sure that the vehicle remains level, or if
it is at an angle, that the drain plug is at the
lowest point.

3 Remove the oil filler cap from the camshaft
cover (twist it through a quarter-turn anti-
clockwise and withdraw it) (see illustration).
4 Using a spanner, or preferably a suitable
socket and bar, slacken the drain plug about
half a turn. Position the draining container
under the drain plug, then remove the plug
completely (see Haynes Hint).

5 Allow some time for the oil to drain, noting
that it may be necessary to reposition the
container as the oil flow slows to a trickle.

et

As the drain plug threads release,
move it sharply away so the stream of
oil issuing from the sump runs into the
container, not up your sleeve.

3.11a Fit a new sealing O-ring to the oil
filter housingcap ...

3.11b ... then clip the new oil filter
element to the cap

6 Position another container under the oi
filter, located on the front left-hand side of the
cylinder block (see illustration).

7 Unscrew the oil filter housing cap anc
withdraw the cap, together with the filter, from
the oil filter housing.

8 Withdraw the filter from the oil filter housing
cap.

9 Use clean rags to remove all remaining oil
dirt and sludge from the oil filter housing.

10 Remove the sealing O-ring from the oi
filter housing cap.

11 Fit a new sealing O-ring to the oil filtes
housing cap then clip the new oil filter element
to the cap (see illustrations).

12 Fit the cap and filter element assembly
to the oil filter housing and screw the car
into position. Finally, tighten the cap to the
specified torque (see illustrations).

13 After all the oil has drained, wipe the
drain plug and the sealing washer/O-ring
with a clean rag. Examine the condition o
the sealing washer/O-ring, and renew it if i
shows signs of damage which may prevent ar

3:42a°F1t the cap and filter element

Be % e s by



Every 10 000 miles

— petrol models 147

oil-tight seal. Clean the area around the drain
plug opening, and refit the plug complete with
the washer/O-ring. Tighten the plug to the
specified torque, using a torque wrench.

14 Remove the old oil and all tools from
under the vehicle then lower the vehicle to the
ground.

15 Fill the engine through the filler hole in the
camshaft cover, using the correct grade and
type of oil (refer to Weekly checks for details of
topping-up). Pour in half the specified quantity
of oil first, then wait a few minutes for the oil
to drain into the sump. Continue to add oil, a
small quantity at a time, until the level is up
to the lower mark on the dipstick. Adding
approximately a further 1.0 litre will bring the
level up to the upper mark on the dipstick.

16 Start the engine and run it until it reaches
normal operating temperature. While the
engine is warming-up, check for leaks around
the oil filter and the sump drain plug.

17 Stop the engine, and wait at least five
minutes for the oil to settle in the sump once
more. With the new oil circulated and the filter
now completely full, recheck the level on the
dipstick, and add more oil as necessary.

18 Dispose of the used engine oil and filter
safely, with reference to General repair
procedures in the Reference Chapter of this
manual. Do not discard the old filter with
domestic household waste. The facility for
waste oil disposal provided by many local
council refuse tips and/or recycling centres
generally has a filter receptacle alongside.

Every 20 000 miles or 12 months

3.12b ... screw the assembly into place
and tighten the cap to the specified torque

 Hose and fiuid leak check &

Note: Aiso refer to Section 8.

1 Visually inspect the engine joint faces,
gaskets and seals for any signs of water or
oil leaks. Pay particular attention to the areas
around the camshaft cover, cylinder head, oil
filtter and sump joint faces. Similarly, check
the transmission and (where applicable) the
air conditioning compressor for oil leakage.
Bear in mind that, over a period of time, some
very slight seepage from these areas is to be
expected; what you are really looking for is
any indication of a serious leak. Should a leak
be found, renew the offending gasket or oil
seal by referring to the appropriate Chapters
in this manual.

2 Also check the security and condition
of all the engine-related pipes and hoses.
Ensure that all cable ties or securing clips are
in place, and in good condition. Clips which
are broken or missing can lead to chafing of
the hoses pipes or wiring, which could cause
more serious problems in the future.

3 Carefully check the radiator hoses and
heater hoses along their entire length.
Renew any hose which is cracked, swollen
or deteriorated. Cracks will show up better if
the hose is squeezed. Pay close attention to
the hose clips that secure the hoses to the
cooling system components. Hose clips can
pinch and puncture hoses, resulting in cooling
system leaks. If wire-type hose clips are used,
it may be a good idea to update them with
screw-type clips.

4 Inspect all the cooling system components
(hoses, joint faces, etc) for leaks. Where any
problems of this nature are found on system
components, renew the component or gasket
with reference to Chapter 3 (see Haynes
Hint).

§ Where applicable, inspect the automatic
transmission fluid cooler hoses for leaks or
deterioration.

6 With the vehicle raised, inspect the fuel
tank and filler neck for punctures, cracks
and other damage. The connection between
the filler neck and tank is especially critical.
Sometimes, a rubber filler neck or connecting
hose will leak due to loose retaining clamps or
deteriorated rubber.

7 Carefully check all rubber hoses and
metal or plastic fuel lines leading away from
the fuel tank. Check for loose connections,
deteriorated hoses, crimped lines and other
damage. Pay particular attention to the vent
pipes and hoses, which often loop up around
the filler neck and can become blocked or
crimped. Follow the lines to the front of the
vehicle, carefully inspecting them all the way.
Renew damaged sections as necessary.
Similarly, whilst the vehicle is raised, take the
opportunity to inspect all underbody brake
fluid pipes and hoses.

8 From within the engine compartment,
check the security of all fuel hose attachments
and pipe unions, and inspect the fuel hoses
and vacuum hoses for kinks, chafing and
deterioration.

5 Clutch hydraulic
fluid level check -
Easytronic models

V

1 The clutch hydraulic fluid level markings are
on the side of the fluid reservoir located on the
front of the transmission. The use of a mirror
will be helpful.

2 Check that the level of the fluid is at or near
the MAX marking on the side of the reservoir
(see illustration).

3 If topping-up is required, unscrew the filler
cap and pour in fresh fluid until the level is at the
MAX marking. Retighten the cap on completion.

6 Front brake pad
and disc check

R

1 Firmly apply the handbrake, then jack up the
front of the vehicle and support it securely on
axle stands (see Jacking and vehicle support).
Remove the front roadwheels.

A leak in the cooling
show up as white- or antifreeze-
coloured deposits on the area adjoining
the leak.

will usually

5.2 7" #eh fluid reservoir (1) on Easvtronic
models
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k, the thick

For a quick ch of

7.2 The rear brake shoe friction material

friction material remaining on the inner
brake pad can be measured through
the aperture in the caliper body.

2 For a quick check, the pad thickness
can be carried out via the inspection hole
on the caliper (see Haynes Hint). Using a
steel rule, measure the thickness of the pad
friction linings. This must not be less than that
indicated in the Specifications.
3 The view through the caliper inspection hole
gives a rough indication of the state of the
brake pads. For a comprehensive check, the
brake pads should be removed and cleaned.
The operation of the caliper can then also be
checked, and the condition of the brake disc
itself can be fully examined on both sides.
Chapter 9 contains a detailed description of
how the brake disc should be checked for
wear and/or damage.
4 |If any pad’s friction material is worn to the
specified thickness or less, all four pads must be
renewed as a set. Refer to Chapter 9 for details.
5 On completion, refit the roadwheels and
lower the vehicle to the ground.

S

SN

1 Chock the front wheels, then jack up the
rear of the vehicle, and support it securely on
axle stands (see Jacking and vehicle support).
2 For a quick check, the thickness of friction
material remaining on one of the brake shoes
can be observed through the hole in the
brake backplate which is exposed by prising

7 Rear brake shoe check

9.4 Check for wear in the hub hearings by
grasping the wheel and trying to rock it

thick can be observed by prising out
the backpl: ling gr (arrowed)

out the sealing grommet (see illustration). If
a rod of the same diameter as the specified
minimum friction material thickness is placed
against the shoe friction material, the amount
of wear can be assessed. An electric torch or
inspection light will probably be required. If
the friction material on any shoe is worn down
to the specified minimum thickness or less, all
four shoes must be renewed as a set.
3 For a comprehensive check, the brake
drum should be removed and cleaned. This
will allow the wheel cylinders to be checked,
and the condition of the brake drum itself to
be fully examined (see Chapter 9).

3

8 Brake fluid pipe
and hose check
-

1 The brake hydraulic system includes a
number of metal pipes, which run from the
master cylinder to the hydraulic modulator of
the anti-lock braking system (ABS) and then to
the front and rear brake assemblies. Flexible
hoses are fitted between the pipes and the
front and rear brake assemblies, to allow for
steering and suspension movement.

2 When checking the system, first look for
signs of leakage at the pipe or hose unions,
then examine the flexible hoses for signs
of cracking, chafing or deterioration of the
rubber. Bend the hoses sharply between the
fingers (but do not actually bend them double,
or the casing may be damaged) and check
that this does not reveal previously-hidden
cracks, cuts or splits. Check that the pipes
and hoses are securely fastened in their clips.
3 Carefully working along the length of the
metal pipes, look for dents, kinks, damage
of any sort, or corrosion. Light corrosion can
be polished off, but if the depth of pitting is
significant, the pipe must be renewed.

X

1 Firmly apply the handbrake, then jack up the
front of the vehicle and support it securely on
axle stands (see Jacking and vehicle support).

9 Frontsuspension

2 Inspect the balljoint dust covers and the
steering gear gaiters for splits, chafing or
deterioration.

3 Any wear of these components will cause
loss of lubricant, and may allow water to
enter the components, resulting in rapid
deterioration of the balljoints or steering gear.
4 Grasp each roadwheel at the 12 o'clock
and 6 o'clock positions, and try to rock it
(see illustration). Very slight free play may
be felt, but if the movement is appreciable,
further investigation is necessary to determine
the source. Continue rocking the wheel while
an assistant depresses the footbrake. If the
movement is now eliminated or significantly
reduced, it is likely that the hub bearings are
at fault. If the free play is still evident with the
footbrake depressed, then there is wear in the
suspension joints or mountings.

5 Now grasp each wheel at the 9 o'clock and
3 o'clock positions, and try to rock it as before.
Any movement felt now may again be caused
by wear in the hub bearings or the steering track
rod end balljoints. If the track rod end balljoint is
worn, the visual movement will be obvious.

6 Using a large screwdriver or flat bar, check
for wear in the suspension mounting bushes
by levering between the relevant suspension
component and its attachment point. Some
movement is to be expected, as the mountings
are made of rubber, but excessive wear
should be obvious. Also check the condition
of any visible rubber bushes, looking for splits,
cracks or contamination of the rubber.

7 Check for any signs of fluid leakage around
the suspension struts, or from the rubber
gaiters around the piston rods. Should any
fluid be noticed, the suspension strut is
defective internally, and should be renewed.
Note: Suspension struts should always be
renewed in pairs on the same axle.

8 With the vehicle standing on its wheels,
have an assistant turn the steering wheel
back-and-forth about an eighth of a turn each
way. There should be very little, if any, lost
movement between the steering wheel and
roadwheels. If this is not the case, closely
observe the joints and mountings previously
described. In addition, check the steering
column universal joints for wear, and also
check the rack-and-pinion steering gear itself.
9 The efficiency of each suspension strut may
be checked by bouncing the vehicle at each
front corner. Generally speaking, the body will
return to its normal position and stop after
being depressed. If it rises and returns on a
rebound, the suspension strut is probably
suspect. Also examine the suspension strut
upper mountings for any signs of wear.

i

1 Firmly apply the handbrake, then jack up the
front ,oﬂ_h?‘_ ehicle and support it securely on
axle Standsisee Jacking and

sl st
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urn the steering onto full lock then slowly
e the roadwheel. Inspect the condition of
Jouter constant velocity (CV) joint rubber
while squeezing the gaiters to open
the folds (see illustration). Check for
s of cracking, splits or deterioration of the
er which may allow the grease to escape
lead to water and grit entry into the joint.
 check the security and condition of the
ing clips. Repeat these checks on the
CV joints. If any damage or deterioration
ind, the gaiters should be renewed as
ribed in Chapter 8.
the same time, check the general
tion of the CV joints themselves by
holding the driveshaft and attempting
rotate the wheel. Repeat this check by
ding the inner joint and attempting to rotate
driveshaft. Any appreciable movement
ates wear in the joints, wear in the
aft splines or loose driveshaft retaining

ar the vehicle has been driven), check the
plete exhaust system from the engine to
end of the tailpipe. The exhaust system is
easily checked with the vehicle raised
hoist, or suitably-supported on axle
so that the exhaust components are
visible and accessible (see Jacking and

hicle support).
Check the exhaust pipes and connections
evidence of leaks, severe corrosion and
e. Make sure that all brackets and
gs are in good condition, and that all
/ant nuts and bolts are tight. Leakage at
of the joints or in other parts of the system
usually show up as a black sooty stain in
the vicinity of the leak.

Rattles and other noises can often be traced
the exhaust system, especially the brackets
d mountings (see illustration). Try to move
pipes and silencers. If the components
‘able to come into contact with the body
'suspension parts, secure the system with
mountings. Otherwise separate the joints
(if possible) and twist the pipes as necessary
1o provide additional clearance.

ock the front wheels, then jack up the
r of the vehicle and support securely on
stands (see Jacking and vehicle support).
Inspect the rear suspension components
y signs of obvious wear or damage. Pay
ticular attention to the rubber mounting
es, and renew if necessary (see Chap-

10).

10.2 Check the condition of the dﬂveshaft
gaiters (1) and retaining clips (2)

3 Grasp each roadwheel at the 12 o'clock and
6 o’clock positions (see illustration 9.4), and
try to rock it. Any excess movement indicates
wear in the wheel bearings. Wear may also be
accompanied by a rumbling sound when the
wheel is spun, or a noticeable roughness if the
wheel is turned slowly. The wheel bearing can
be renewed as described in Chapter 10,

4 Check for any signs of fluid leakage around
the shock absorber bodies. Should any fluid
be noticed, the shock absorber is defective
internally, and should be renewed. Note:
Shock absorbers should always be renewed in
pairs on the same axle,

5 With the vehicle standing on its wheels,
the efficiency of each shock absorber may
be checked by bouncing the vehicle at each
rear corner. Generally speaking, the body will
return to its normal position and stop after
being depressed. If it rises and returns on
a rebound, the shock absorber is probably

suspect.
5\

13 Bodyworkand A
undsrbody condition chaek §
Note: This work should be carried out by

a Vauxhall/Opel dealer in order to validate
the vehicle warranty. The work includes a
thorough inspection of the vehicle paintwork
and underbody for damage and corrosion.

Bodywork damage
and corrosion check

1 Once the car has been washed, and all tar
spots and other surface blemishes have been
cleaned off, carefully check all paintwork,
looking closely for chips or scratches. Pay
particular attention to vulnerable areas such
as the front panels (bonnet and spoiler), and
around the wheel arches. Any damage to
the paintwork must be rectified as soon as
possible, to comply with the terms of the
manufacturer’s anti-corrosion warranties;
check with a Vauxhall/Opel dealer for details.

2 If a chip or light scratch is found which
is recent and still free from rust, it can be
touched-up using the appropriate touch-up
stick which can be obtained from Vauxhall/
Opel dealers. Any more serious damage,
or rusted stone chips, can be repaired as

11.3 Exhaust mountings

described in Chapter 11, but if damage or
corrosion is so severe that a panel must be
renewed, seek professional advice as soon as
possible.

3 Always check that the door and ventilation
opening drain holes and pipes are completely
clear, so that water can drain out.

Corrosion protection check

4 The wax-based underbody protective
coating should be inspected annually,
preferably just prior to Winter, when the
underbody should be washed down as
thoroughly as possible without disturbing the
protective coating. Any damage to the coating
should be repaired using a suitable wax-based
sealer. If any of the body panels are disturbed
for repair or renewal, do not forget to re-apply
the coating. Wax should be injected into door
cavities, sills and box sections, to maintain
the level of protection provided by the vehicle
manufacturer - seek the advice of a Vauxhall/

Opel dealer.

14 Roadwheel bolt
X

tightness check

1 Where applicable, remove the wheel trims
from the wheels.

2 Using a torque wrench on each wheel bolt
in turn, ensure that the bolts are tightened to
the specified torque.

3 Where applicable, refit the wheel trims on
completion, making sure they are fitted correctly.

15 Hinge and Iock_‘lubi'lcaﬁon

1 Work around the vehicle and lubricate the
hinges of the bonnet, doors and tailgate with a
light machine oil.

2 Lightly lubricate the bonnet release
mechanism and exposed section of inner
cable with a smear of grease.

3 Check the security and operation of all
hinges, latches and locks, adjusting them
where re; d. Check the operation of the
corttrat iﬁh%

system
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bonnet and tailgate support struts, renewing
them both if either is leaking or no longer able
to support the bonnet/tailgate securely when

raised.
16 Electrical systems check %
‘ X

Y
1 Check the operation of all the electrical
equipment, ie, lights, direction indicators,
horn, etc. Refer to the appropriate sections of
Chapter 12 for details if any of the circuits are
found to be inoperative.

2 Note that the stop-light switch is described
in Chapter 9.

3 Check all accessible wiring connectors,
harnesses and retaining clips for security, and
for signs of chafing or damage. Rectify any
faults found.

17 Road test

0

Instruments and
electrical equipment

1 Check the operation of all instruments,
warning lights and electrical equipment.

2 Make sure that all instruments read correctly,
and switch on all electrical equipment in turn,
to check that it functions properly.

Steering and suspension

3 Check for any abnormalities in the steering,
suspension, handling or road ‘feel'.

4 Drive the vehicle, and check that there are
no unusual vibrations or noises.

5 Check that the steering feels positive, with

no excessive ‘sloppiness’, or roughness,
and check for any suspension noises when
cornering and driving over bumps.

Drivetrain

6 Check the performance of the engine,
clutch, transmission and driveshafts.

7 Listen for any unusual noises from the
engine, clutch and transmission.

8 Make sure that the engine runs smoothly
when idling, and that there is no hesitation
when accelerating.

9 Check that, where applicable, the clutch
action is smooth and progressive, that the
drive is taken up smoothly, and that the pedal
travel is not excessive. Also listen for any
noises when the clutch pedal is depressed.
10 Check that all gears can be engaged
smoothly without noise, and that the gear
lever action is smooth and not abnormally
vague or ‘notchy’.

11 On automatic transmission models, make
sure that all gearchanges occur smoothly,
without snatching, and without an increase in
engine speed between changes. Check that all
of the gear positions can be selected with the
vehicle at rest. If any problems are found, they
should be referred to a Vauxhall/Opel dealer.
12 Listen for a metallic clicking sound from
the front of the vehicle, as the vehicle is driven
slowly in a circle with the steering on full-lock.
Carry out this check in both directions. If a
clicking noise is heard, this indicates wear in a
driveshaft joint (see Chapter 8).

Braking system

13 Make sure that the vehicle does not pull to
one side when braking.

14 Check that there is no vibration through
the steering when braking. Note: Under
heavy braking on models equipped with ABS,
vibration may be felt through the brake pedal.

Every 40 000 miles 2 years

This is a normal feature of ABS operation, and
does not constitute a fault,

15 Check that the handbrake operates
correctly, without excessive movement of the
lever, and that it holds the vehicle stationary
on a slope.

16 Test the operation of the brake servo unit as
follows. Depress the footbrake four or five times
to exhaust the vacuum, then start the engine. As
the engine starts, there should be a noticeable
‘give’ in the brake pedal as vacuum builds-up.
Allow the engine to run for at least two minutes,
and then switch it off. If the brake pedal is now
depressed again, it should be possible to detect
a hiss from the servo as the pedal is depressed.
After about four or five applications, no further
hissing should be heard, and the pedal should
feel considerably harder.

X
1 With the ignition switched off, depress and
hold the trip odometer reset button located
on the instrument panel. After approximately
3 seconds, the message 'InSP 0' will appear.
Keep the reset button depressed and also
depress the brake pedal.

2 Switch on the ignition, with the reset
button and brake pedal still depressed,
and ‘InSP - - - -* will appear, flashing, in the
display. Keep the reset button and brake
pedal depressed until the display changes.
3 After approximately 10 seconds the display
will change to show the maximum mileage
before the next required service. Release the
reset button and the brake pedal, then switch
off the ignition. When the button and brake
pedal are released, the odometer will appear
again.

18 Service interval
indicator reset

19 Pollen filter renewal

W

1 Remove the glovebox (see Chapter 11).

19.2 Release the expanding rivet and remove
the passenger's side footwell air duct

2 Release the plastic expanding rivet and
remove the passenger's side footwell air duct
(see illustration).

3 Unclip the pollen filter access cover from the
side of the heater/ventilation air distribution
housing (see illustration).

¥

19.3 Unclip the pollen filter access cover
from the side of the air distribution housing

4 Withdraw the pollen filter from the housing
(see illustration).
5 Fit the new filter using a reversal of the
removal procedure; make sure that the filter is
fitted the correct way up as indicated on the
edge of the filter.

19.4 Withdraw the polien filter from the
housing
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V(i

Note: The manufacturers recommend that the
tensioner roller is checked and if necessary
renewed at the same time as the drivebelt.

- Checking

1 Due to their function and material make-up,
. drivebelts are prone to failure after a long
period of time and should therefore be
inspected regularly.

2 Apply the handbrake, then jack up the front
(ue Jacking and vehicle support). Remove
the right-hand front roadwheel and the wheel
arch liner cover for access to the right-hand
 side of the engine.

'3 With the engine stopped, inspect the
~ full length of the drivebelt for cracks and
separation of the belt plies. It will be necessary
~ o turn the engine (using a spanner or socket
~ and bar on the crankshaft pulley bolt) so that
the belt can be inspected thoroughly. Twist
the belt between the pulleys so that both
~ sides can be viewed. Also check for fraying,
and glazing which gives the belt a shiny
appearance. Check the pulleys for nicks,
cracks, distortion and corrosion. If the belt
shows signs of wear or damage, it should be
renewed as a precaution against breakage in
service.

Renewal

4 If not already done, apply the handbrake,
then jack up the front of the vehicle and
support it on axle stands (see Jacking and
vehicle support). Remove the right-hand front
roadwheel and the wheel arch liner cover for
access to the right-hand side of the engine.
5 For additional working clearance, remove
the air cleaner housing as described in
Chapter 4A.

6 If the drivebelt is to be re-used, mark it to
indicate its normal running direction.

7 Support the engine and remove the right-
hand engine mounting with reference to Chap-
ter 2A. Note: On these engines, the engine
mounting locates within the auxiliary drivebelt.
8 Note the routing of the drivebelt, then, using
~ a Torx key on the pulley centre bolt, turn the
tensioner clockwise against the spring tension.
Hold the tensioner in this position by inserting
a suitable locking pin/bolt through the special
hole provided (see illustration).

9 Slip the auxiliary drivebelt off of the pulleys.
10 Locate the auxiliary drivebelt onto the
pulleys in the correct routing. If the drivebelt is
being re-used, make sure it is fitted the correct
way around.

11 Turn back the tensioner and remove the
locking bolt, then release it, making sure that
- the drivebelt ribs locate correctly on each of
the pulley grooves.

12 Refit the right-hand engine mounting with
reference to Chapter 2A.

ARARAR L
ke

20.8 Auxiliary drivebelt tensioner

1 Tensioner body

13 Refit the air cleaner housing, then refit the
wheel arch liner and roadwheel, and lower the
vehicle to the ground.

21 Handbrake operation
and adjustment check N
N

1 With the vehicle on a slight slope, apply the
handbrake lever by up to 3 clicks of the ratchet,
and check that it holds the vehicle stationary,
then release the lever and check that there is
no resistance to movement of the vehicle.

2 If necessary, adjust the handbrake as
follows.

3 Chock the front wheels then jack up the
rear of the car and securely support it on axle
stands (see Jacking and vehicle support).

4 Fully depress, then release the brake pedal
at least five times. Similarly, fully apply, then
release the handbrake at least five times.

5 Unclip the handbrake lever gaiter from the
centre console and fold it up the handbrake
lever (see illustration). The handbrake cable
adjuster nut is situated by the handbrake lever
inside the vehicle.

6 Move the handbrake lever to the fully
released position, then turn the cable adjuster
nut anti-clockwise to remove all tension from
the cables (see illustration).

21.5 Unclip the handbrake lever gaiter
from the centre console . ..

2 Locking pin/bolt

7 With the handbrake lever set on the second
notch of the ratchet mechanism, rotate the
adjuster nut clockwise until a reasonable
amount of force is required to turn each wheel,
Note: The force required should be equal for
each wheel.

8 Now pull the handbrake lever up to the third
notch of the ratchet mechanism and check
that both rear wheels are locked. Once this
is so, fully release the handbrake lever and
check that the wheels rotate freely. Check
the adjustment by applying the handbrake
fully whilst counting the clicks emitted from
the handbrake ratchet and, if necessary,
re-adjust.

9 On completion of adjustment, refit the
handbrake lever gaiter, then lower the vehicle
to the ground.

22 Headlight beam %
alignment check &
EN
Accurate adjustment of the headlight beam
is only possible using optical beam-setting
equipment, and this work should therefore
be carried out by a Vauxhall/Opel dealer or
service station with the necessary facilities.
Refer to Chapter 12 for further information.

21.64 ™3 for access to the handbrake cable
djuster nut {ar i)
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23 Remote control :
£

1 Using a screwdriver, prise the battery cover
from the ignition key fob (see illustration).

2 Note how the circular battery is fitted, then
carefully remove it from the contacts (see
illustration).

3 Fit the new battery (type CR 2032) and refit
the cover making sure that it clips fully onto
the base.

4 After changing the battery, lock and unlock
the driver's door with the key in the lock,
then switch on the ignition to synchronise the
remote control unit.

24 Hydraulic fluid renewal

Note: /t is not possible for the home mechanic
to bleed the clutch hydraulic system on
Easytronic models. Refer to Chapter 7C for
additional information.

Warning: Hydraulic fluid can harm
A your eyes and damage painted

surfaces, so use extreme caution
when handling and pouring it. Do not use
fluid that has been standing open for some
time, as it absorbs moisture from the air.
Excess moisture can cause a dangerous
loss of braking effectiveness.
1 The procedure is similar to that for the
bleeding of the hydraulic system as described
in Chapters 9 (brake) and 6 (clutch).
2 Working as described in Chapter 9, open
the first bleed screw in the sequence, and
pump the brake pedal gently until nearly
all the old fluid has been emptied from the
master cylinder reservoir. Top-up to the
MAX level with new fluid, and continue
pumping until only the new fluid remains
in the reservoir, and new fluid can be seen
emerging from the bleed screw. Tighten the
screw, and top the reservoir level up to the
MAX level line.

23.1 Prise the battery cover from the
ignition key fob

- Old hydraulic fluid is invariably
‘much darker in colour than
the new, making it easy to
distinguish the two.

HAYN
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3 Work through all the remaining bleed screws
in the sequence until new fluid can be seen
at all of them. Be careful to keep the master
cylinder reservoir topped-up to above the MIN
level at all times, or air may enter the system
and greatly increase the length of the task.

4 Bleed the fiuid from the clutch hydraulic
system as described in Chapter 6.

5 When the operation is complete, check that
all bleed screws are securely tightened, and
that their dust caps are refitted. Wash off all
traces of spilt fluid, and recheck the master
cylinder reservoir fluid level.

6 Check the operation of the brakes and
clutch before taking the car on the road.

Note: Vauxhall/Opel do not specify renewal
intervals for the antifreeze mixture, as the
mixture used to fill the system when the vehicle
is new is designed to last the lifetime of the
vehicle. However, it is strongly recommended
that the coolant is renewed at the intervals
specified in the Maintenance schedule as a
precaution against possible engine corrosion
problems. This is particularly advisable if the
coolant has been renewed using an antifreeze
other than that specified by Vauxhall/Opel.
With many antifreeze types, the corrosion
inhibitors become progressively less effective
with age. It is up to the individual owner
whether or not to follow this advice.

Warning: Wait until the engine
A is cold before starting this

procedure. Do not allow
antifreeze to come in contact with your
skin, or with the painted surfaces of the
vehicle. Rinse off spills immediately with

plenty of water. Never leave antifreeze
lying around in an open container, or in a

23.2 Carefully remove the battery from the
contacts

puddle in the driveway or on the garage
floor. Children and pets are attracted by
its sweet smell, but antifreeze can be fatal
if ingested.

Cooling system draining

1 To drain the cooling system, first cover the
expansion tank cap with a wad of rag, and
slowly turn the cap anti-clockwise to relieve
the pressure in the cooling system (a hissing
sound will normally be heard). Wait until any
pressure remaining in the system is released,
then continue to turn the cap until it can be
removed.

2 Position a suitable container beneath the
left-hand side of the radiator.

3 The coolant drain plug is located at the
bottom of the radiator left-hand end tank.
Unscrew the drain plug and allow the coolant
to drain.

4 When the flow of coolant stops, refit and
tighten the drain plugs.

5 As no cylinder block drain plug is fitted, it
is not possible to drain all of the coolant. Due
consideration must be made for this when
refilling the system, in order to maintain the
correct concentration of antifreeze.

6 If the coolant has been drained for a
reason other than renewal, then provided it is
clean and less than two years old, it can be
re-used.

Cooling system flushing

7 If coolant renewal has been neglected, or
if the antifreeze mixture has become diluted,
then in time, the cooling system may gradually
lose efficiency, as the coolant passages
become restricted due to rust, scale deposits,
and other sediment. The cooling system
efficiency can be restored by flushing the
system clean.

8 The radiator should be flushed independently
of the engine, to avoid unnecessary contamin-
ation.

Radiator flushing

9 Disconnect the top and bottom hoses and
any other relevant hoses from the radiator,
with reference to Chapter 3.

10 Insert a garden hose into the radiator top
inlet. Direct a flow of clean water through the
radiator, and continue flushing until clean
water emerges from the radiator bottom
outlet.

11 If after a reasonable period, the water still
does not run clear, the radiator can be flushed
with a good proprietary cleaning agent. It is
important that the manufacturer's instructions
are followed carefully. If the contamination is
particularly bad, remove the radiator, insert
the hose in the radiator bottom outlet, and
reverse-flush the radiator.

Engine flushing

12 To flush the engine, the thermostat must
be removad because it will be shut, and
wWaould¥ethedvise prevent the-flaw
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around the engine. The thermostat can be
removed as described in Chapter 3. Take care
not to introduce dirt or debris into the system
If this approach is used.

13 With the bottom hose disconnected
from the radiator, insert a garden hose into
the thermostat opening. Direct a clean flow
of water through the engine, and continue
flushing until clean water emerges from the
radiator bottom hose.

14 On completion of flushing, refit the
thermostat with reference to Chapter 3, and
reconnect the hoses.

Cooling system filling

15 Before attempting to fill the cooling
system, make sure that all hoses and clips are
fn good condition, and that the clips are tight.
Note that an antifreeze mixture must be used
all year round, to prevent corrosion of the
engine components.

16 Remove the expansion tank filler cap.

17 Unscrew the bleed screw located at the
upper right-hand side of the radiator. There is
an opening in the panel above for access. On
models with automatic transmission, unscrew
the additional bleed screw located in the
radiator top hose elbow (see illustrations).
18 Fill the system by slowly pouring the
coolant into the expansion tank until it is up to
the filler neck.

19 Tighten the bleed screw(s) as soon
as coolant emerges from the bleed screw
orifice.

20 Refit and tighten the expansion tank filler

cap.

21 Start the engine and run it at 2000 to
2500 rpm until the cooling fan switches on.
Continue running the engine at between 2000
and 2500 rpm for a further 2 minutes.

22 Stop the engine, and allow it to cool, then

" - v L=
25.17a Unscrew the bleed screw located
at the upper right-hand side of the radiator
(arrowed) ...

re-check the coolant level with reference to
Weekly checks. Top-up the level if necessary
and refit the expansion tank filler cap.

Antifreeze mixture

23 Always use an ethylene-glycol based
antifreeze which is suitable for use in
mixed-metal cooling systems. Note: Vauxhall/
Opel recommend the use of silicate-free ‘red’
coolant (see ‘Lubricants and fluids’). The
quantity of antifreeze and level of protection
are given in the Specifications.

24 Before adding antifreeze, the cooling
system should be completely drained,
preferably flushed, and all hoses checked for
condition and security.

25 After filling with antifreeze, a label should
be attached to the expansion tank, stating the
type and concentration of antifreeze used, and
the date installed. Any subsequent topping-up
should be made with the same type and
concentration of antifreeze.

Caution: Do not use engine antifreeze in
the windscreen/tailgate washer system,

r 4 years

I

25.17b ... and on automatic transmission
models, unscrew the additional bleed
screw (arrowed) located in the radiator top

hose elbow
as it will cause damage to the vehicle
paintwork. A scr h additive should

be added to the washer system in the
quantities stated on the bottle.

26 Exhaust emission check

1 The exhaust emission check is carried
out initially after 3 years, then every 2 years,
however, on vehicles which are subject to
intensive use (eg, taxis/hire cars/ambulances)
it must be carried out annually. The check
involves checking the engine management
system operation by plugging an electronic
tester into the system diagnostic socket
to check the electronic control unit (ECU)
memory for faults (see Chapter 4A).

2 In reality, if the vehicle is running correctly
and the engine management warning light in
the instrument panel is functioning normally,
then this check need not be carried out.

Every 40 000 miles o

1 The air cleaner is located in the front right-
hand corner of the engine compartment.

27.2 Slacken the retaining clip and detach
the air inlet duct from the air cleaner cover

2 Slacken the retaining clip and detach the
air inlet duct from the air cleaner cover (see
illustration).

3 Undo the screws and lift off the air cleaner
cover, then lift out the filter element (see
illustrations).

4 Wipe out the casing and the cover.

& y
27.3a Undo the retaining screws and lift
off the air cleaner cover...

5 Fit the new filter, noting that the rubber
locating flange should be uppermost, and
secure the cover with the screws.

6 Reconnect the temperature sensor wiring
connector.

27,347 .. then lift out the filter alemant
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28.10b Measuring a spark plug electrode

gap using a wire gauge
‘Spark plug renewal §
DN

1 The correct functioning of the spark plugs
is vital for the correct running and efficiency of
the engine. It is essential that the plugs fitted
are appropriate for the engine, the suitable
type being specified at the beginning of this
Chapter.

2 If the correct type is used and the engine
is in good condition, the spark plugs should
not need attention between scheduled
renewal intervals. Spark plug cleaning is rarely
necessary, and should not be attempted
unless specialised equipment is available, as
damage can easily be caused to the firing
ends.

3 Remove the ignition module from the spark
plugs with reference to Chapter 5B.

4 It is advisable to remove the dirt from the
spark plug recesses using a clean brush,
vacuum cleaner or compressed air before
removing the plugs, to prevent dirt dropping
into the cylinders.

5 Unscrew the spark plugs from the cylinder

28.5b . and remove them

n'smndmm: lnunsparkplm.
into their holes without cross-threading
them. To avoid this possibility, fit a
short piece of rubber hose over the end
of the spark plug. The flexible hose acts
as a universal joint, to help align the
plug with the plug hole. Should the plug
begin to cross-thread, the hose will slip
on the spark plug, preventing thread
damage.

head using a spark plug spanner, suitable box
spanner or a deep socket and extension bar
(see illustrations). Keep the socket aligned
with the spark plug - if it is forcibly moved to
one side, the ceramic insulator may be broken
off.

6 Examination of the spark plugs will give a
good indication of the condition of the engine.
As each plug is removed, examine it as follows.
If the insulator nose of the spark plug is clean
and white, with no deposits, this is indicative
of a weak mixture or too hot a plug (a hot plug
transfers heat away from the electrode slowly,
a cold plug transfers heat away quickly).

7 If the tip and insulator nose are covered
with hard black-looking deposits, then this is
indicative that the mixture is too rich. Should
the plug be black and oily, then it is likely that
the engine is fairly worn, as well as the mixture
being too rich.

8 If the insulator nose is covered with light tan
to greyish-brown deposits, then the mixture

Every 100 000 mlles or 10 years

28.10a Measuring a spark plug electrode
gap using a feeler blade

is correct and it is likely that the engine is in
good condition.

9 The spark plug electrode gap is of
considerable importance. If the gap is too
large or too small, the size of the spark and its
efficiency will be seriously impaired and it will
not perform correctly under all engine speed and
load conditions. For the best results, the spark
plug gap should be set in accordance with the
Specifications at the beginning of this Chapter.
10 To set the gap, measure it with a feeler
blade or spark plug gap gauge and then
carefully bend the outer plug electrode until
the correct gap is achieved. The centre
electrode should never be bent, as this may
crack the insulator and cause plug failure, if
nothing worse. If using feeler blades, the gap
is correct when the appropriate-size blade is a
firm sliding fit (see illustrations).

11 Special spark plug electrode gap
adjusting tools are available from most motor
accessory shops, or from some spark plug
manufacturers.

12 Before fitting the spark plugs, check that
the threaded connector sleeves on the top of
the plug are tight, and that the plug exterior
surfaces and threads are clean.

13 Screw in the spark plugs by hand where
possible, then tighten them to the specified
torque. Take extra care to enter the plug
threads correctly, as the cylinder head is of
light alloy construction (see Haynes Hint).

14 On completion, refit the ignition module
as described in Chapter 5B then, where
applicable, refit the engine top cover.

29 Automatic transmission
fluid renewal

Refer to the procedures contained in
Chapter 7B.

Refer to the procedures contained in
Section 20.



Chapter 1 Part B:

1Be1

Routine maintenance and servicing -

diesel models

Conte nts Section number
Alr cleanerelement renewal . . .......oovveviiiiiieinieenniia. 29
Auxiliary drivebelt conditioncheck. .. .........coviiiiiinn.n. 22
Auxiliary drivebelt renewal . . .. ........oiutiiiiiiiie i 30
Bodywork and underbody condition check. .. ................. 14
Brake fiuid pipeand hosecheck . ... ......covviviiniuninnnn. 9
Clutch hydraulic fluid level check - Easytronic models. ... ....... 5
T U e O AR N 27
BRI RO 2o atiomin otk el e skpob o o S 11
BIRIICal 8YStomS ChECK .« « v viv i v s danimviin e il s omaless 17
Engine oll and filterrenewal . . . .......ciiiviiiiiiiii i 3
BRI BITISSION CHOCK: <5 4 v oreivers aatoiora o o st wis v dslany i staig 7o 28
A e e o NP o A e S e N 12
Front brake pad and disc check. ... ......cooiiiiiiininienannn 7
Front suspension and steeringcheck . ..........covvvuverannnn 10
IR TONBWAL:. 2 s 511 i sliint isvons oo o 415 msiate oSuise et 21

Degrees of dlfflculty

Section number

Fuel filtor watendraliing o« s v s s« imes sidian sarsasmms i sses 6
GCONOrBl INTORMBHON <o s vien ssarvai et aams e a s R s 1
Handbrake operation and adjustmentcheck. .................. 23
Headlight beam alignmentcheck. . ..........coviviiiiinnenn. 24
Hingeand JoCk IDHCARHON .+ 755 2550 ¢ 05705 a0 sugidionm arstom/ois sinine 16
Hoge anc UK 108K OO i« cveivm soers o b e aisinsma ss/sioss oo eers 4
Bycraulo Htid reowal "< i1 ok ive il sl e ve s 26
ROtOI IO TORBWEL o 0 rvin 55 T dasaces dozg dhmidiipiaariopm isiohe; sinarehoerasa 20
RO&r Brake BROGBRBCIK: s te st v bala s teeios o WA 5 die e 8
Rear SUSPBNSIONONBEK & 12 s/bis) sivie. e sacs o s 5o oloess ¢ioie/s s 13
Regular maINtONANGCE i «.c+ v siaisisis v siaisonamaiy ni s aisisie s ale 2
Remote control batteryrenewal. ..........coviviiiiiniiiians 25
ROAOBE 5 sruita it s b BT o Ta TR E AN b e ST B s TR T 18
Roadwheel bolt tightnesscheck ..........ccoviiviiiiinnen 15
Service intervalindicatorreset. . ........ccovvviiiiiiiiiiiin. 19

Easy, suitable for 5 | Fairly easy, suitable D Fairly difficult, Difficult, suitable \ Very difficult, §
novice with little :f‘i’ for beginner with \g suitable forcompetem‘\ for experienced DY & curmb!p fol expe:t A
experience & | some experience Ay | DIY mechanic § mechanic 2 ional ‘\




1Be2 Servicing specifications — diesel models

Lubricants and flulds .. . .. oo i msiive smtin s Refer to Weekly checks on page 0e17
Capacities
Engine
Engine:ofl (nclading oft BB - .. <.« covvmmvivvssonis semissasdaimaie 3.2 litres
Difference between MIN and MAX dipstick marks. .. .............. 1.0 litre
ODNNG BYBIINY= . < o of e bt et oiatoroes bt e e o bnasazirbe 6 Tatd 6.6 litres
Transmission
Manual transmission:
F17+ (5-speed) transmission . . .. cs s saisvenessiasansassasin 1.6 litres
M20 (6-speed) transmissioN. . .. oovvuvierrar o cnnnananns 2.4 litres
Easyironic tranSmiBSIoN o . i s sty s HRe Rl s ST Sibe 1.9 litres
WABHOU TR VOOIVON - 1o isis01600iaie i o s o e <bisgs. Steoviasiin Sl 2.2 litres
BOSEIRN. = 5000 s s e A AR A S e R 45 litres

Cooling system

Antifreeze mixture:

SO BIIBBZE s o; oxcoisihs sumnivmssrbrivh o mistaze AN A AR TP AT 85 Protection down to -40°C
Brakes
Friction material minimum thickness:

Front brake pade. .. wwiemisoncansewd s Sosumeseinsedsiseisa e 2.0 mm

ROBrBrake PAAS: « tis it e s e A e S e e s T s S e 2.0 mm
Torque wrench settings Nm Ibf ft
Engine oil filter housingcover .............ccciveiivnniinniean 25 18
ROBEWROB: OS5 s s s R B R e v A s e A s A e 110 81
SED CRBIN PIUG oo s imisioto esavan ool pimsd widom 5w sy s UMM s a2 VeaT 0S8 20 15



Maintenance schedule — diesel models 1.3

The maintenance intervals in this manual are
provided with the assumption that you, not the
dealer, will be carrying out the work. These are
the minimum maintenance intervals based on
the standard service schedule recommended
by the manufacturer for vehicles driven daily. If
youwish to keep your vehicle in peak condition
* atall times, you may wish to perform some of
these procedures more often. We encourage

of your vehicle.

recommended.

250 miles or weekly
r to Weekly checks

10 000 miles or 6 months -

ever comes first
w the engine oil and filter (Section 3)

ponents, pipes and hoses for leaks (Section 4)
the Easytronic clutch hydraulic fluid level

on 5)

n the water from the fuel filter (Section 6)

>k the condition of the front brake pads, the
and discs (Section 7)

the condition of the rear brake shoes

on 8)

¢ the condition of all brake fluid pipes and
(Section 9) ;

ters and seals (Section 10)

heck the condition of the driveshaft joint gaiters,
ind the driveshaft joints (Section 11)

the condition of the exhaust system
onents (Section 12)

eck the condition of the rear suspension
ponents (Section 13)

ck the bodywork and underbody for damage
corrosion, and check the condition of the
erbody corrosion protection (Section 14)

the tightness of the roadwheel bolts

on 15)

(Section 16)

the operation of the horn, all lights,
pers and washers (Section 17)

out a road test (Section 18)

set the service interval indicator (Section 19)

and the

frequent maintenance, because it enhances
the efficiency, performance and resale value

If the vehicle is driven in dusty areas, used
to tow a trailer, or driven frequently at slow
speeds (idling in traffic) or on short journeys,
more frequent maintenance intervals are

When the vehicle is new, it should be

20 000 miles or 12 months if the vehicle is being

te all door, bonnet and tailgate hmges and ‘

serviced by a dealer service department
(or other workshop recognised by the
vehicle manufacturer as providing the same
standard of service) in order to preserve the
warranty. The vehicle manufacturer may reject
warranty claims if you are unable to prove that
servicing has been carried out as and when
specified, using only original equipment parts
or parts certified to be of equivalent quality.

Every 40 000 miles or 2 years —

whichever comes first

] Renew the pollen filter (Section 20)

(] Renew the fuel filter (Section 21)

[] Check the auxiliary drivebelt and tensioner
(Section 22)

[J Check the operation of the handbrake and adjust if
necessary (Section 23)

[7] Check the headlight beam alignment (Section 24)

Every 2 years, regardless of mileage
[} Renew the battery for the remote control handset
(Section 25)
(" Renew the brake and clutch fluid (Section 26)
D Renew the coolant (Section 27)*
[7] Exhaust emission test (Section 28)
*Note: Vehicles using Vauxhall/Opel silicate-free ‘red’ coolant do not
need the coolant renewed on a regular basis.

Every 40 000 miles or 4 years -

whichever comes first
[} Renew the air cleaner filter element (Section 29)

Every 100 000 miles or 10 years —
whichever comes first
[ Renew the auxiliary drivebelt (Section 30)



18.4 COmponent location — diesel models

Underbonnet view

Engine oil level dipstick
Engine oil filler cap
Coolant expansion tank
Brake (and clutch) fluid
reservoir

Screen washer fluid
reservoir

Battery

Fuel fifter

Air cleaner assembly
Oil filter

Airflow meter
Fuse/relay box

Exhaust front pipe
Steering track rods
Front suspension lower
arms

Front brake calipers
Engine mounting rear
torque link
Right-hand driveshaft
Manual transmission
Engine oil drain plug
Air conditioning
compressor

Front subframe
Radiator cooling fan
Coolant drain plug
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Component location — diesel models 1s«s

Exhaust tailpipe and
silencer

Rear suspension torsion
beam and trailing arms
Fuel tank

Handbrake cables
Spare wheel well

Rear coil springs

Rear shock absorber
lower mountings

Fuel tank heat shield

ures

Rear underbody view

Maintenance proced

1 This Chapter is designed to help the home

mechanic maintain his/her vehicle for safety,
-economy, long life and peak performance.

2 The Chapter contains a master maintenance
schedule, followed by Sections dealing
specifically with each task in the schedule.

Visual checks, adjustments, component
‘renewal and other helpful items are included.
“Refer to the accompanying illustrations of

the engine compartment and the underside

of the vehicle for the locations of the various

components.

3 Servicing your vehicle in accordance with
the mileage/time maintenance schedule and
the following Sections will provide a planned

“maintenance programme, which should result

in a long and reliable service life. This is a
comprehensive plan, so maintaining some
items but not others at the specified service
intervals, will not produce the same resuits.

4 As you service your vehicle, you will
discover that many of the procedures can -
and should - be grouped together, because

of the particular procedure being performed,
or because of the proximity of two otherwise-
unrelated components to one another. For
example, if the vehicle is raised for any reason,
the exhaust can be inspected at the same time
as the suspension and steering components,
5 The first step in this maintenance
programme is to prepare yourself before the
actual work begins. Read through all the
Sections relevant to the work to be carried out,
then make a list and gather all the parts and
tools required. If a problem is encountered,
seek advice from a parts specialist, or a dealer
service department.

2 Regular maintenance

1 If, from the time the vehicle is new, the
routine maintenance schedule is followed
closely, and frequent checks are made of fiuid
levels and high-wear items, as suggested
throughout this manual, the engine will be kept
in relatively good running condition, and the
need for additional work will be minimised.

2 It is possible that there will be times when

the engine is running poorly due to the lack
of regular maintenance. This is even more
likely if a used vehicle, which has not received
regular and frequent maintenance checks, is
purchased. In such cases, additional work
may need to be carried out, outside of the
regular maintenance intervals.

3 If engine wear is suspected, a compression
test, or leakdown test (refer to Chapter 2B)
will provide valuable information regarding
the overall performance of the main internal
components. Such a test can be used as a basis
to decide on the extent of the work to be caried
out. If, for example, the test indicates serious
internal engine wear, conventional maintenance
as described in this Chapter will not greatly
improve the performance of the engine, and
may prove a waste of time and money, unless
extensive overhaul work is carried out first.

4 The following series of operations are those
most often required to improve the performance
of a generally poor-running engine:

Primary operations

a) Clean, inspect and test the battery (refer
to Weekiy checks).

bh@hgellBlithe engine-related fluids (rafer
"

paltl: chocks
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¢) Check the condition and tension of the
auxiliary drivebelt (Section 22).

d) Check the condition of the air cleaner
element, and renew if necessary (Sec-
tion 29).

e) Renew the fuel filter (Section 21).

f) Check the condition of all hoses, and
check for fluid leaks (Section 4).

5 If the above operations do not prove fully
effective, carry out the following secondary
operations:

Secondary operations

All items listed under Primary operations, plus
the following:

Every 10 000 miles or 6 months

a) Check the charging system (refer to
Chapter 5A).

b) Check the pre/post-heating system (refer
to Chapter 5A).

¢) Check the fuel, exhaust and emission
control systems (refer to the appropriate
Parts of Chapter 4).

3 Engine oil and filter renewal

T2y Frequent oil and filter
changes are the most
important preventative

; maintenance procedures
which can be undertaken by the DIY
owner. As engine oil ages, it becomes
diluted and contaminated, which leads
‘to premature engine wear.

1 Before starting this procedure, gather
together all the necessary tools and materials.
Also make sure that you have plenty of clean
rags and newspapers handy, to mop-up any
spills. |deally, the engine oil should be warm,
as it will drain more easily, and more built-up
sludge will be removed with it. Take care not
to touch the exhaust or any other hot parts of
the engine when working under the vehicle. To

avoid any possibility of scalding, and to protect
yourself from possible skin irritants and other
harmful contaminants in used engine oils, it is
advisable to wear gloves when carrying out
this work.

2 Access to the underside of the vehicle will
be greatly improved if it can be raised on
a lift, driven onto ramps, or jacked up and
supported on axle stands (see Jacking and
vehicle support). Whichever methed is chosen,
make sure that the vehicle remains level, or if
it is at an angle, that the drain plug is at the
lowest point. Where fitted, remove the screws
and clips and remove the engine undertray for
access.

3 Remove the oil filler cap from the filler tube
at the front of the engine (see illustration).

4 Using a spanner, or preferably a suitable
socket and bar, slacken the drain plug about
half a turn (see illustration). Position the
draining container under the drain plug, then
remove the plug completely (see Haynes
Hint).

5 Allow some time for the oil to drain, noting
that it may be necessary to reposition the

3.3 Remove the oil filler cap (arrowed)
from the filler tube

3.7 Undo the nut and two

(arrowed) and remove the metal cover
located over the filter housing

3.8 Unscrew the cover and remove it from
the top of the oil filter housing

container as the oil flow siows to a trickle.

6 Position another container under the oll
filter located at the front of the engine.

7 Undo the nut and two screws and remove
the metal heat shield located over the filter
housing (see illustration).

8 Using a large socket, unscrew the cover |
and remove it from the top of the oil filter
housing (see illustration). Lift out the old filter
element. \
9 Wipe clean the oil filter cover and the filter
housing.

10 Lubricate the sealing rings of the new filter
with clean engine oil, then insert the filter into
the housing (see illustrations).

11 Renew the sealing ring on the oil filter
cover, and lubricate the new sealing ring with
clean engine oil (see illustrations). Refit the
oil filter cover and tighten it to the specified
torque. Refit the heat shield over the filter
housing.

12 After all the oil has drained, wipe the
drain plug and the sealing washer/O-ring
with a clean rag. Examine the condition of
the sealing washer/O-ring, and renew it if it

As the drain plug threads nluu,
move it sharply away so the stream of
oil issuing from the sump runs into the
‘container, not up your sleeve. ‘

3,10, bubricate the sealing rings of the
s it



Every 10 000 miles

— diesel models 1s.7

10b ... then insert the filter into the
housing

signs of damage which may prevent an

opening, and refit the plug complete with
washer/O-ring. Tighten the plug to the
ified torque, using a torque wrench.

Remove the old oil and all tools from
the vehicle then refit the undertray
applicable) and lower the vehicle to the

Fifl the engine through the filler tube using
correct grade and type of oll (refer to
ly checks for details of topping-up). Pour

3.11a Renew the sealing ring on the oil
filter cover ...

in half the specified quantity of oil first, then
wait a few minutes for the oil to drain into the
sump. Continue to add oil, a small quantity
at a time, until the level is up to the lower
mark on the dipstick. Adding approximately
a further 1.0 litre will bring the level up to the
upper mark on the dipstick.

15 Start the engine and run it until it reaches
normal operating temperature. While the
engine is warming-up, check for leaks around
the ol filter and the sump drain plug.

16 Stop the engine, and wait at least five

3.11b ... and lubricate the new seallng
ring

minutes for the oil to settie in the sump once
more. With the new oil circulated and the filter
now completely full, recheck the level on the
dipstick, and add more oil as n

17 Dispose of the used engine oil and filter
safely, with reference to General repair
procedures in the Reference Chapter of this
manual. Do not discard the old filter with
domestic household waste. The facility for
waste oil disposal provided by many local
council refuse tips and/or recycling centres
generally has a filter receptacle alongside.

Also refer to Section 9.
sually inspect the engine joint faces,
askets and seals for any signs of water or
leaks. Pay particular attention to the areas
d the camshaft cover, cylinder head, oil
and sump joint faces. Similarly, check the
ission and (where applicable) the air
itioning compressor for oil leakage. Bear in
that, over a period of time, some very slight
ge from these areas is to be expected;
hat you are really looking for is any indication
serious leak. Should a leak be found, renew
he offending gasket or oil seal by referring to
appropriate Chapters in this manual.
Also check the security and condition
all the engine-related pipes and hoses.
re that all cable ties or securing clips are
| place, and in good condition. Clips which
broken or missing can lead to chafing of
hoses pipes or wiring, which could cause
8 serious problems in the future.
Carefully check the radiator hoses and
er hoses along their entire length.
ew any hose which is cracked, swollen
deteriorated. Cracks will show up better if
hose is squeezed. Pay close attention to
hose clips that secure the hoses to the
ling system components. Hose clips can

pinch and puncture hoses, resulting in cooling
system leaks. If wire-type hose clips are used,
it may be a good idea to update them with
screw-type clips.

4 Inspect all the cooling system components
(hoses, joint faces, etc) for leaks. Where any
problems of this nature are found on system
components, renew the component or gasket
with reference to Chapter 3 (see Haynes
Hint).

5 With the vehicle raised, inspect the fuel
tank and filler neck for punctures, cracks
and other damage. The connection between
the filler neck and tank is especially critical.
Sometimes, a rubber filler neck or connecting
hose will leak due to loose retaining clamps or
deteriorated rubber.

6 Carefully check all rubber hoses and
metal or plastic fuel lines leading away from
the fuel tank. Check for loose connections,
deteriorated hoses, crimped lines and other
damage. Pay particular attention to the vent
pipes and hoses, which often loop up around
the filler neck and can become blocked or
crimped. Follow the lines to the front of the
vehicle, carefully inspecting them all the way.
Renew damaged sections as necessary.
Similarly, whilst the vehicle is raised, take the
opportunity to inspect all underbody brake
fluid pipes and hoses.

7 From within the engine compartment,
check the security of all fuel hose attachments
and pipe unions, and inspect the fuel hoses

and vacuum hoses for kinks, chafing and
deterioration.

1 To gain access to the fluid reservoir, remove
the battery and battery tray as described in
Chapter 5A.

2 The clutch hydraulic fiuid level markings are
on the side of the fluid reservoir located on the
front of the transmission. The use of a mirror
will be helpful.
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5.3 Clutch fluid reservoir (1) on Easytronic
models

3 Check that the level of the fluid is at or near
the MAX marking on the side of the reservoir
(see illustration).

4 |f topping-up is required, unscrew the filler
cap and pour in fresh fluid until the level is
at the MAX marking. Retighten the cap on
completion, then refit the battery tray and

battery.
6 Fuel filter water draining %
X

N

Caution: Before starting any work on the
fuel filter, wipe clean the filter assembly
and the area around it; it is essential that
no dirt or other foreign matter is allowed
into the sy Obtain a suitabl tail
into which the filter can be drained and
place rags or similar material under the
filter assembly to catch any spillages.
Do not allow diesel fuel to contaminate
components such as the alternator and
starter motor, the coolant hoses and engine
mountings, and any wiring.

thickness of

material remaining on the inner
brake pad can be measured through
the aperture in the caliper body.

7.2 For a quick check, the
friction

6.2 Fuel filter water drain screw (arrowed)

1 The fuel filter is located at the rear of the
engine compartment, in the centre of the
bulkhead.

2 Attach a suitable length of plastic or rubber
tube to the drain screw located on top of the
fuel filter, ensuring that the tube is a secure fit
on the drain screw (see illustration). Place the
other end of the tube in a suitable container.

3 Unscrew the drain screw approximately two
turns (see illustration).

4 Switch on the ignition for approximately
20 seconds. The in-tank fuel pump will
pressurise the system and force water out of
the drain screw outlet.

5 On completion, switch off the ignition and
tighten the drain screw. Remove the drain
tube and dispose of the drained water/fuel

safely.

R
1 Firmly apply the handbrake, then jack up the
front of the vehicle and support it securely on
axle stands (see Jacking and vehicle support).
Remove the front roadwheels.
2 For a quick check, the pad thickness
can be carried out via the inspection hole
on the caliper (see Haynes Hint). Using a
steel rule, measure the thickness of the pad
friction linings. This must not be less than that
indicated in the Specifications.
3 The view through the caliper inspection hole
gives a rough indication of the state of the

7 Front brake pad
and disc check

4 o Ll
8.2 The rear brake shoe friction material

thickness can be observed by prising out .

the back ling gr

t (arrowed)

6.3 Unscrew the drain screw
approximately two turns

brake pads. For a comprehensive check, the
brake pads should be removed and cleaned.
The operation of the caliper can then also be
checked, and the condition of the brake dis¢
itself can be fully examined on both sides.
Chapter 9 contains a detailed description of
how the brake disc should be checked fof
wear and/or damage.
4 If any pad's friction material is worn to the
specified thickness or less, all four pads must
be renewed as a set. Refer to Chapter 9 for
details.
5 On completion, refit the roadwheels and
lower the vehicle to the ground.

8 Rear brake shoe check

1 Chock the front wheels, then jack up the
rear of the vehicle, and support it securely on
axle stands (see Jacking and vehicle support).
2 For a quick check, the thickness of friction
material remaining on one of the brake shoes
can be observed through the hole in the
brake backplate which is exposed by prising
out the sealing grommet (see illustration). If
a rod of the same diameter as the specified
minimum friction material thickness is placed
against the shoe friction material, the amount
of wear can be assessed. An electric torch or
inspection light will probably be required. If
the friction material on any shoe is worn down
to the specified minimum thickness or less, all
four shoes must be renewed as a set.

38 For a comprehensive check, the brake
drum should be removed and cleaned. This
will allow the wheel cylinders to be checked,
and the condition of the brake drum itself to
be fully examined (see Chapter 9).

9 Brake fluid pipe
and hose check

1 Tne brake hydraulic system includes a
number of metal pipes, which run from the
master cylinder to the hydraulic modulator of
the apti-lock braking system (ABS) and then to

m,‘imm and rear brake assemblies. Flexible

vy ’
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i 10.4 Check for wear in the hub hearings by grasping the wheel

[ and trying to rock it
front and rear brake assemblies, to allow for
steering and suspension movement.
2 When checking the system, first look for
signs of leakage at the pipe or hose unions,
then examine the flexible hoses for signs

~ of cracking, chafing or deterioration of the
rubber. Bend the hoses sharply between the
fingers (but do not actually bend them double,
or the casing may be damaged) and check
that this does not reveal previously-hidden
cracks, cuts or splits. Check that the pipes
and hoses are securely fastened in their clips.
3 Carefully working along the length of the
metal pipes, look for dents, kinks, damage
.of any sort, or corrosion. Light corrosion can
‘be polished off, but if the depth of pitting is
significant, the pipe must be renewed.

1 Apply the handbrake, then raise the front
of the vehicle and securely support it on axle
stands (see Jacking and vehicle support).
2 Inspect the balljoint dust covers and the
steering gear gaiters for splits, chafing or
deterioration.
3 Any wear of these components will cause
loss of lubricant, and may allow water to
enter the components, resulting in rapid
deterioration of the balljoints or steering gear.
4 Grasp each roadwheel at the 12 o'clock
and 6 o'clock positions, and try to rock it
(see illustration). Very slight free play may
be felt, but if the movement is appreciable,
further investigation is necessary to determine
the source, Continue rocking the wheel while
an assistant depresses the footbrake. If the
movement is now eliminated or significantly
reduced, it is likely that the hub bearings are
at fault. If the free play is still evident with the
footbrake depressed, then there is wear in the
suspension joints or mountings.
5 Now grasp each wheel at the 9 o’clock
and 3 o'clock positions, and try to rock it as
[ before. Any movement felt now may again

be caused by wear in the hub bearings or the
steering track rod end balljoints. If the track
rod end balljoint is worn, the visual movement
will be obvious.

6 Using a large screwdriver or flat bar, check
for wear in the suspension mounting bushes
by levering between the relevant suspension
component and its attachment point. Some
movement is to be expected, as the mountings
are made of rubber, but excessive wear
should be obvious. Also check the condition
of any visible rubber bushes, looking for splits,
cracks or contamination of the rubber.

7 Check for any signs of fluid leakage around
the suspension struts, or from the rubber
gaiters around the piston rods. Should any
fluid be noticed, the suspension strut is
defective internally, and should be renewed.
Note: Suspension struts should always be
renewed in pairs on the same axle.

8 With the vehicle standing on its wheels,
have an assistant turn the steering wheel
back-and-forth about an eighth of a turn each
way. There should be very little, if any, lost
movement between the steering wheel and
roadwheels. If this is not the case, closely
observe the joints and mountings previously
described. In addition, check the steering
column universal joints for wear, and also
check the rack-and-pinion steering gear itseif.
9 The efficiency of each suspension strut may
be checked by bouncing the vehicle at each
front corner. Generally speaking, the body will
return to its normal position and stop after
being depressed. If it rises and returns on a
rebound, the suspension strut is probably
suspect. Also examine the suspension strut
upper mountings for any signs of wear.

11 Driveshaft check

xQ

1 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
2 Turn the steering onto full lock then slow!y

11.2 Check the condition of the driveshaft gaiters (1) and

retaining clips (2)

rotate the roadwheel. Inspect the condition of
the outer constant velocity (CV) joint rubber
gaiters while squeezing the gaiters to open
out the folds (see illustration). Check for
signs of cracking, splits or deterioration of the
rubber which may allow the grease to escape
and lead to water and grit entry into the joint.
Also check the security and condition of the
retaining clips. Repeat these checks on the
inner CV joints. If any damage or deterioration
is found, the gaiters should be renewed as
described in Chapter 8.

3 At the same time, check the general
condition of the CV joints themselves by
first holding the driveshaft and attempting
to rotate the wheel. Repeat this check by
holding the inner joint and attempting to rotate
the driveshaft. Any appreciable movement
indicates wear in the joints, wear in the
driveshaft splines or loose driveshaft retaining
nut.

12 Exhaust system check

1 With the engine cold (at least an hour
after the vehicle has been driven), check the
complete exhaust system from the engine to
the end of the tailpipe. The exhaust system is
most easily checked with the vehicle raised
on a hoist, or suitably-supported on axle
stands, so that the exhaust components are
readily visible and accessible (see Jacking and
vehicle support).

2 Check the exhaust pipes and connections
for evidence of leaks, severe corrosion and
damage. Make sure that all brackets and
mountings are in good condition, and that all
relevant nuts and bolts are tight. Leakage at
any of the joints or in other parts of the system
will usually show up as a black sooty stain in
the vicinity of the leak.

3 Rattles and other noises can often be traced
to thesexhaust system, especially the brackets

and mpountinas (see illustration). Try to move

4.
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are able to come into contact with the body
or suspension parts, secure the system with
new mountings. Otherwise separate the joints
(if possible) and twist the pipes as necessary
to provide additional clearance.

1 Chock the front wheels, then jack up the
rear of the vehicle and support securely on
axle stands (see Jacking and vehicle support).
2 Inspect the rear suspension components
for any signs of obvious wear or damage. Pay
particular attention to the rubber mounting
bushes, and renew if necessary (see Chap-
ter 10).

3 Grasp each roadwheel at the 12 o'clock
and 6 o'clock positions (see illustration 10.4),
and try to rock it. Any excess movement
indicates wear in the wheel bearings. Wear
may also be accompanied by a rumbling
sound when the wheel is spun, or a noticeable
roughness if the wheel is turned slowly. The
wheel bearing can be renewed as described
in Chapter 10.

4 Check for any signs of fluid leakage around
the shock absorber bodies. Should any fluid
be noticed, the shock absorber is defective
internally, and should be renewed. Note:
Shock absorbers should always be renewed in
pairs on the same axle.

5 With the vehicle standing on its wheels,
the efficiency of each shock absorber may be
checked by bouncing the vehicle at each rear
corner. Generally speaking, the body will return
to its normal position and stop after being
depressed. If it rises and returns on a rebound,
the shock absorber is probably suspect.

Note: This work should be carried out by
a Vauxhall/Opel dealer in order to validate
the vehicle warranty. The work includes a
thorough inspection of the vehicle paintwork
and underbody for damage and corrosion.

Bodywork damage
and corrosion check

1 Once the car has been washed, and all tar
spots and other surface blemishes have been
cleaned off, carefully check all paintwork,
looking closely for chips or scratches. Pay
particular attention to vulnerable areas such
as the front panels (bonnet and spoiler), and
around the wheel arches. Any damage to
the paintwork must be rectified as soon as
possible, to comply with the terms of the
manufacturer’s anti-corrosion warranties;
check with a Vauxhall/Opel dealer for details.

2 If a chip or light scratch is found which
is recent and still free from rust, it can be

12.3 Exhaust mountings

touched-up using the appropriate touch-up
stick which can be obtained from Vauxhall/Opel
dealers. Any more serious damage, or rusted
stone chips, can be repaired as described in
Chapter 11, but if damage or corrosion is so
severe that a panel must be renewed, seek
professional advice as soon as possible.

3 Always check that the door and ventilation
opening drain holes and pipes are completely
clear, so that water can drain out.

Corrosion protection check

4 The wax-based underbody protective coating
should be inspected annually, preferably just
prior to Winter, when the underbody should
be washed down as thoroughly as possible
without disturbing the protective coating. Any
damage to the coating should be repaired
using a suitable wax-based sealer. If any of the
body panels are disturbed for repair or renewal,
do not forget to re-apply the coating. Wax
should be injected into door cavities, sills and
box sections, to maintain the level of protection
provided by the vehicle manufacturer - seek
the advice of a Vauxhall/Opel dealer.

15 Roadwheel bolt
~ tightness check

1 Where applicable, remove the wheel trims
from the wheels.

2 Using a torque wrench on each wheel bolt
in turn, ensure that the bolts are tightened to
the specified torque.

3 Where applicable, refit the wheel trims
on completion, making sure they are fitted
correctly.

16 Hinge and lock lubrication

1 Work around the vehicle and lubricate the
hinges of the bonnet, doors and tailgate with a
light machine oil.

2 Lightly lubricate the bonnet release
mechanism and exposed section of inner
cable with a smear of grease.

3 Check the security and operation of all
hinges, latches and locks, adjusting therr

where required. Check the operation of
central locking system.

4 Check the condition and operation of
bonnet and tailgate support struts, renewi
them both if either is leaking or no longer a
to support the bonnet/tailgate securely
raised.

1 Check the operation of all the electrical’
equipment, ie, lights, direction indicators,
horn, etc. Refer to the appropriate sections o
Chapter 12 for details if any of the circuits are’
found to be inoperative.
2 Note that the stop-light switch is described
in Chapter 9.

3 Check all accessible wiring connectors,
harnesses and retaining clips for security, and
for signs of chafing or damage. Rectify al
faults found.

18 Road test

Instruments and
electrical equipment

1 Check the operation of all instruments,
warning lights and electrical equipment.
2 Make sure that all instruments read correctly,
and switch on all electrical equipment in tumn,
to check that it functions properly.

Steering and suspension

3 Check for any abnormalities in the steering,
suspension, handling or road ‘feel’.

4 Drive the vehicle, and check that there are
no unusual vibrations or noises.

5 Check that the steering feels positive, with
no excessive ‘sloppiness’, or roughness,
and check for any suspension noises when
cornering and driving over bumps.

Drivetrain

6 Check the performance of the engine,
clutch, transmission and driveshafts.

7 Listen for any unusual noises from the
engine, clutch and transmission.

8 Make sure that the engine runs smoothly
when idling, and that there is no hesitation
when accelerating.

9 Check that, where applicable, the clutch
action is smooth and progressive, that the
drive is taken up smoothly, and that the pedal
travel is not excessive. Also listen for any
noises when the clutch pedal is depressed.

10 Check that all gears can be engaged
smoothly without noise, and that the gear
lever action is smooth and not abnormally
vague or ‘notchy’.

11 Lg@\}or a mela!hc chckmg sound from
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‘Carry out this check in both directions. If a
~ clicking noise is heard, this indicates wear in a
driveshaft joint (see Chapter 8).

Braking system
- 12 Make sure that the vehicle does not pull to
~ one side when braking.
* 18 Check that there is no vibration through
. the steering when braking. Note: Under
. heavy braking on models equipped with ABS,
vibration may be felt through the brake pedal.
This is a normal feature of ABS operation, and
' does not constitute a fault
14 Check that the handbrake operates
.~ comrectly, without excessive movement of the
' lever, and that it holds the vehicle stationary
_onaslope.
16 Test the operation of the brake servo unit as

follows. Depress the footbrake four or five times
to exhaust the vacuum, then start the engine. As
the engine starts, there should be a noticeable
‘give’ in the brake pedal as vacuum builds-up.
Allow the engine to run for at least two minutes,
and then switch it off. If the brake pedal is now
depressed again, it should be possible to detect
a hiss from the servo as the pedal is depressed.
After about four or five applications, no further
hissing should be heard, and the pedal should
feel considerably harder.

19 Service interval
indicator reset

1 With the ignition switched off, depress and

r 2 years

hold the trip odometer reset button located
on the instrument panel. After approximately
3 seconds, the message ‘InSP 0’ will appear.
Keep the reset button depressed and also
depress the brake pedal.

2 Switch on the ignition, with the reset
button and brake pedal still depressed,
and ‘InSP - - - -* will appear, flashing, in the
display. Keep the reset button and brake
pedal depressed until the display changes.
3 After approximately 10 seconds the display
will change to show the maximum mileage
before the next required service. Release the
reset button and the brake pedal, then switch
off the ignition. When the button and brake
pedal are released, the odometer will appear
again.

Every 40 000 miles o

Pollen filter renewal
; &

N
g w
’v 1 Remove the glovebox (see Chapter 11).

2 Release the plastic expanding rivet and

. remove the passenger's side footwell air duct
(see illustration).

202 Release the expanding rivet and remove
the passenger’s side footwell air duct

20.4 Withdraw the pollen filter from the
| housing

3 Unclip the pollen filter access cover from the
side of the heater/ventilation air distribution
housing (see illustration).

4 Withdraw the pollen filter from the housing
(see illustration).

5 Fit the new filter using a reversal of the
removal procedure; make sure that the filter is
fitted the correct way up as indicated on the
edge of the filter.

.

20.3 Unclip the pollen filter access cover
from the side of the air distribution housing

21.3a Undo the bolt (arrowed) securing the
fuel filter mounting bracket clamp . ..

21 Fuel filter renewal &
N
3
Caution: Before starting any work on the
fuel filter, wipe clean the filter assembly
and the area around it; it is essential that
no dirt or other foreign matter is allowed
into the syst Obtain a suitable c iner
into which the filter can be drained and
place rags or similar material under the
filter assembly to catch any spillages.
Do not allow diesel fuel to contaminate
components such as the starter motor, the
coolant hoses and engine mountings, and
any wiring.

1 The fuel filter is located at the rear of the
engine compartment, in the centre of the
bulkhead.

2 Remove the air cleaner assembly as
described in Chapter 4B.

3 Undc the bolt securing the fuel filter
mounting bracket clamp and lift off the clamp
(see illustrations). Lift the filter out of the
mounting bracket.

21.3h

. and lift off the clamp
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21.4 Using two screwdrivers to detach the fuel hose
quick-release connectors

4 Detach the two fuel hose quick-release
connectors and remove the hoses from
the fuel filter. A Vauxhall/Opel special tool
(KM-796-A) is available to disconnect the
hose connectors, but provided care is taken,
the connections can be released using two
screwdrivers, a pair of long-nosed pliers, or
similar, to depress the retaining tangs (see
illustration). Suitably cover or plug the open
hose connections to prevent dirt entry.

5 Disconnect the heater element/water level
sensor wiring connector from the base of the
filter, then remove the filter from the car (see
illustration).

6 Unscrew the heater element/water level
sensor from the base of the filter and transfer
it to the new filter. Tighten the element/sensor
securely.

7 Connect the fuel hoses and wiring
connector to the new filter then locate the filter
in the mounting bracket. Make sure the raised
projection on the top of the filter engages with
the lug on the mounting bracket, then fit and
tighten the mounting bracket clamp bolit.

8 Refit the air cleaner assembly as described
in Chapter 4B.

9 Bleed the fuel system as described in Chap-
ter 4B and check all disturbed components to
ensure that there are no leaks (of air or fuel)
when the engine is restarted.

10 On completion, safely dispose of the
drained fuel.

22 Auxiliary drivebelt g§
condition check X
R

Note: The manufacturers recommend
that the tensioner roller is checked and if
necessary renewed at the same time as the
drivebelt.

Checking

1 Due to their function and material make-up,
drivebelts are prone to failure after a long

21.5 Disconnect the heater el

wiring

water level

connector from the base of the fuel filter

period of time and should therefore be
inspected regularly.

2 Apply the handbrake, then jack up the front
of the vehicle and support it on axle stands
(see Jacking and vehicle support). Remove
the right-hand front roadwheel and the wheel
arch liner cover for access to the right-hand
side of the engine.

3 With the engine stopped, inspect the full
length of the drivebelt for cracks and separation
of the belt plies. It will be necessary to turn the
engine (using a spanner or socket and bar on
the crankshaft pulley bolt) so that the belt can
be inspected thoroughly. Twist the belt between
the pulleys so that both sides can be viewed.
Also check for fraying, and glazing which gives
the belt a shiny appearance. Check the pulleys
for nicks, cracks, distortion and corrosion. If the
belt shows signs of wear or damage, it should
be renewed as a precaution against breakage
in service.

Renewal

4 If not already done, apply the handbrake,
then jack up the front of the vehicle and
support it on axle stands (see Jacking and
vehicle support). Remove the right-hand front
roadwheel and the wheel arch liner cover for
access to the right-hand side of the engine.

. e
22.7 Lock the tensioner in the released
position by inserting a drill bit or similar
through the hole provided

5 For additional working clearance, remove
the air cleaner assembly as described in
Chapter 4B.

6 If the drivebelt is to be re-used, mark it to
indicate its normal running direction.

7 Using a spanner on the pulley centre bolt,
turn the tensioner clockwise, against the
spring tension. Hold the tensioner in this
position by inserting a suitable locking pin or
drill bit through the special hole provided (see
illustration).

8 Slip the drivebelt from the pulleys.

9 Locate the new drivebelt on the pulleys in
the correct routing. If the drivebelt is being
re-used, make sure it is fitted the correct way
around.

10 Turn back the tensioner and remove the
locking pin/drill bit, then release it, making
sure that the drivebelt ribs locate correctly on
each of the pulley grooves.

11 Refit the air cleaner housing (if removed),
then refit the wheel arch liner and roadwheel,
and lower the vehicle to the ground.

23 Handbrake operation
and adjustment check

1 With the vehicle on a slight slope, apply
the handbrake lever by up to 3 clicks of the
ratchet, and check that it holds the vehicle
stationary, then release the lever and check
that there is no resistance to movement of the
vehicle.

2 |f necessary, adjust the handbrake as
follows.

3 Chock the front wheels then jack up the
rear of the car and securely support it on axle
stands (see Jacking and vehicle support).

4 Fully depress, then release the brake pedal
at least five times. Similarly, fully apply, then
release the handbrake at least five times.

5 Unclig*the*handbrake lever gaiter from the
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console. ..

nut is situated by the handbrake lever
e vehicle.

the handbrake lever to the fully
position, then turn the cable adjuster
clockwise to remove all tension from

(see illustration).

the handbrake lever set on the second
the ratchet mechanism, rotate the
nut clockwise until a reasonable
 of force is required to turn each wheel.
The force required should be equal for

.5 Unclip the handbrake lever gaiter from the centre

236 ...

8 Now pull the handbrake lever up to the third
notch of the ratchet mechanism and check
that both rear wheels are locked. Once this
is so, fully release the handbrake lever and
check that the wheels rotate freely. Check
the adjustment by applying the handbrake
fully whilst counting the clicks emitted from
the handbrake ratchet and, if necessary,
re-adjust,

9 On completion of adjustment, refit the
handbrake lever gaiter, then lower the vehicle
to the ground.

' ry 2 years, regardless of mileage

for access to the handbrake cable adjuster nut
(arrowed)

24 Headlight beam
alignment check

I

1 Accurate adjustment of the headlight
beam is only possible using optical beam-
setting equipment, and this work should
therefore be carried out by a Vauxhall/Opel
dealer or service station with the necessary
facilities. Refer to Chapter 12 for further
information.

a screwdriver, prise the battery cover
ignition key fob (see illustration).

how the circular battery is fitted, then
ly remove it from the contacts (see

).
new battery (type CR 2032) and refit
ir making sure that it clips fully onto

changing the battery, lock and unlock
's door with the key in the lock,
ich on the ignition to synchronise the

:Itis not possible for the home mechanic
the clutch hydraulic system on
models. Refer to Chapter 7C for
information.

Warning: Hydraulic fluid can harm
your eyes and damage painted
surfaces, so use extreme caution
indling and pouring it. Do not use

fluid that has been standing open for some
time, as it absorbs moisture from the air.
Excess moisture can cause a dangerous
loss of braking effectiveness.

1 The procedure is similar to that for the
bleeding of the hydraulic system as described
in Chapters 9 (brake) and 6 (clutch).

2 Working as described in Chapter 9, open
the first bleed screw in the sequence, and
pump the brake pedal gently until nearly
all the old fiuid has been emptied from the
master cylinder reservoir. Top-up to the MAX
level with new fluid, and continue pumping
until only the new fluid remains in the reservoir,
and new fluid can be seen emerging from the

25.1 Prise the battery cover from the
ignition key fob

bleed screw. Tighten the screw, and top the
reservoir level up to the MAX level line,

HAYNES Oldhy&tuﬁcﬂwdlsmmbly
much darker in colour than
the new, making it easy to
distinguish the two.

3 Work through all the remaining bleed screws
in the sequence until new fluid can be seen
at all of them. Be careful to keep the master
cylinder reservoir topped-up to above the MIN
level at all times, or air may enter the system
and greatly increase the length of the task.

252 CIMB\Iy remove the battery from the

contacts
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4 Bleed the fluid from the clutch hydraulic
system as described in Chapter 6.

5 When the operation is complete, check that
all bleed screws are securely tightened, and
that their dust caps are refitted. Wash off all
traces of spilt fluid, and recheck the master
cylinder reservoir fluid level.

6 Check the operation of the brakes and
clutch before taking the car on the road.

Note: Vauxhall/Opel do not specify renewal
intervals for the antifreeze mixture, as the
mixture used to fill the system when the vehicle
is new Is designed to last the lifetime of the
vehicle. However, it is strongly recommended
that the coolant is renewed at the intervals
specified in the Maintenance schedule as a
precaution against possible engine corrosion
problems. This is particularly advisable if the
coolant has been renewed using an antifreeze
other than that specified by Vauxhall/Opel.
With many antifreeze types, the corrosion
inhibitors become progressively less effective
with age. It is up to the individual owner
whether or not to follow this advice.

Warning: Wait until the engine
A is cold before starting this

procedure. Do not allow antifreeze
to come in contact with your skin, or with
the painted surfaces of the vehicle. Rinse
off spills immediately with plenty of water.
Never leave antifreeze lying around in
an open iner, or in a p in the
driveway or on the garage floor. Children
and pets are attracted by its sweet smell,
but antifreeze can be fatal if ingested.

Cooling system draining

1 To drain the cooling system, first cover the
expansion tank cap with a wad of rag, and
slowly turn the cap anti-clockwise to relieve
the pressure in the cooling system (a hissing
sound will normally be heard). Wait until any
pressure remaining in the system is released,
then continue to turn the cap until it can be
removed.

2 Remove the engine undertray (where fitted),
then position a suitable container beneath the
left-hand side of the radiator.

3 The coolant drain plug is located at the
bottom of the radiator left-hand end tank.
Unscrew the drain plug and allow the coolant
to drain.

4 When the flow of coolant stops, refit and
tighten the drain plugs.

5 As no cylinder block drain plug is fitted, it
is not possible to drain all of the coolant. Due
consideration must be made for this when
refilling the system, in order to maintain the
correct concentration of antifreeze.

6 If the coolant has been drained for a
reason other than renewal, then provided it is
clean and less than two years old, it can be
re-used.

Al

27.17 Unscrew the bleed screw located at
the upper right-hand side of the radiator
(arrowed)

Cooling system flushing

7 If coolant renewal has been neglected, or
if the antifreeze mixture has become diluted,
then in time, the cooling system may gradually
lose efficiency, as the coolant passages
become restricted due to rust, scale deposits,
and other sediment. The cooling system
efficiency can be restored by flushing the
system clean.

8 The radiator should be flushed independently
of the engine, to avoid unnecessary contamin-
ation.

Radiator flushing

9 Disconnect the top and bottom hoses and
any other relevant hoses from the radiator,
with reference to Chapter 3.

10 Insert a garden hose into the radiator top
inlet. Direct a flow of clean water through the
radiator, and continue flushing until clean
water emerges from the radiator bottom
outlet.

11 |If after a reasonable period, the water still
does not run clear, the radiator can be flushed
with a good proprietary cleaning agent. It is
important that the manufacturer's instructions
are followed carefully. If the contamination is
particularly bad, remove the radiator, insert
the hose in the radiator bottom outlet, and
reverse-flush the radiator.

Engine flushing

12 To flush the engine, the thermostat must
be removed, because.it will be shut, and
would otherwise prevent the flow of water
around the engine. The thermostat can be
removed as described in Chapter 3. Take care
not to introduce dirt or debris into the system
if this approach is used.

13 With the bottom hose disconnected
from the radiator, insert a garden hose into
the thermostat opening. Direct a clean flow
of water through the engine, and continue
flushing until clean water emerges from the
radiator bottom hose.

14 On completion of flushing, refit the
thermostat with reference to Chapter 3, and
reconnect the hoses.

Cooling system filling
15 Before attempting to fill the cooling

system, make sure that all hoses and clips are

in good condition, and that the clips are tight

Note that an antifreeze mixture must be
all year round, to prevent corrosion of
engine components.

16 Remove the expansion tank filler cap.
17 Working through the aperture in the top
the radiator, unscrew the bleed screw |
at the upper right-hand side of the radiat
(see illustration).

18 Fill the system by slowly pouring
coolant into the expansion tank until it is up:
the filler neck.

19 Tighten the bleed screw as soon
coolant emerges from the bleed screw orifice.
20 Refit and tighten the expansion tank filfes

cap.

21 Start the engine and run it at 2000 to
2500 rpm until the cooling fan switches on.
Continue running the engine at between 2000
and 2500 rpm for a further 2 minutes.

22 Stop the engine, and allow it to cool,
recheck the coolant level with reference to
Weekly checks. Top-up the level if necessary’
and refit the expansion tank filler cap. Refit the:
engine undertray (where applicable).

Antifreeze mixture

23 Always use an ethylene-glycol based
antifreeze which is suitable for use in
mixed-metal cooling systems. Note: Vauxhalll
Opel recommend the use of silicate-free ‘red"
coolant (see ‘Lubricants and fluids’). The
quantity of antifreeze and level of protection’
are given in the Specifications.
24 Before adding antifreeze, the cooling
system should be completely drained,
preferably flushed, and all hoses checked for
condition and security. |
25 After filling with antifreeze, a label should
be attached to the expansion tank, stating the
type and concentration of antifreeze used, and
the date installed. Any subsequent topping-up.
should be made with the same type and
concentration of antifreeze.

Caution: Do not use engine antlfmozo in
the windscreen/

as it wlll cause damaga to the vehlclc

k. A scr h additive should
bo added to the washer system in the
quantities stated on the bottle.

28 Exhaust emission check &

1 The exhaust emission check is carried
out initially after 3 years, then every 2 years,
however, on vehicles which are subject to
intensive use (eg, taxis/hire cars/ambulances)
it must be carried out annually. The check
involves checking the engine management
system operation by plugging an electronic
tester into the system diagnostic socket
to check the electronic control unit (ECU)
memory for faults (see Chapter 4B).

2 In reality, if the vehicle is running correctly
and A& gngine management warmng hgh( in
tha disfriiment panel is functior n v,
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.2 Disconnect the wiring connector from 29.4a Undo the bolt (arrowed) securing 29.4b ... then slacken the clamp anc
the airflow meter the upper air inlet hose to the front body disconnect the inlet hose from the char
panel... air pipe

3.5a Undo the air cleaner cover retaining 29.5b ... and lift off the air cleaner cover, 29.6 Lift out the air cleaner filter eleme
SCrews, .. complete with upper air inlet hose

:very 40 000 miles or 4 years

airflow meter on the air cleaner cover (see cover, complete with upper air inlet hose (

?’ Air cleaner element renewal & illustration). illustrations).

] S 3 Where fitted, unclip the two vacuum hoses 6 Lift out the filter element (see illustratio
g \ at the front of the upper air inlet hose. 7 Wipe out the casing and the cover.

| N

4 Undo the bolt securing the upper air inlet 8 Fit the new filter, noting that the rub
The air cleaner is located in the front hose to the front body panel, then slacken the locating flange should be uppermost, :
jht-hand corner of the engine compart- clamp and disconnect the inlet hose from the  secure the cover with the screws.
ent. turbocharger charge air pipe (see illustrations). 9 Refit the upper air inlet hose and reconr
Disconnect the wiring connector from the 5 Undo the screws and lift off the air cleaner the airflow meter wiring connector.

:very 100 000 miles or 10 years

Refer to the procedures contained in

30 Auxiliary drivebelt renewal iy
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Chapter 2 Part A:
f;PetroI engine in-car repair procedures

"Contents Section number Section number

(Camshaft cover ~ removal and refitting . . .. ..............oo.i 3" ‘Engine oil level cheele: iii.v . oriasin i ibiimae See Weekly checks
(Camshaft sprockets — removal and refitting. . .................. 8 Engine/transmission mountings - inspection and renewal . ....... 15
‘Camshafts, hydraulic tappets and rocker arms — removal and Flywheel/driveplate — removal, inspection and refitting. .......... 14

I e e e Y T Qs 9! |Genoral INOITHAtON ua MRt bt i ek e
- Compression test — general information ...................... 2 Oil pump - removal, inspection and refitting . . ................. 12
[Btankshaft oil seals —renewal . .......coioieieivonvensinaaes 13  Sump and oil pick-up pipe -~ removal and refitting .............. "
‘Crankshaft pulley — removal and refitting. ... ........ooouevn e 5 Timing chain tensioner - removal, inspection and refitting ........ 7
Cylinder head — removal and refitting. ... .....c.covviinennenn. 10 Timing cover and chain - removal and refitting . . . .. ............ 6
[Engine oil and filter —renewal. . . . ..........ovuus See Chapter 1A Valve timing - checking and adjustment . .............ccovvuun. 4

Degrees of difficulty

Easy, suitable for 3 | Fairly easy, suitable % Fairly difficutt, §§ Difficult, suitable % Very difficult, §
novice with litle 2% | for beginner with 2% | suitable for competent & | for experienced DIY ¥ | suitable for expert 3
N Q Q E3

experience % some experience DIY mechanic mechanic DIY or professional

Specifications
General
‘Engine type:
ROMHOONGING: o 05w oot Ghorsionions e oo s amavraalolsm s sie Three-cylinder, in-line, water-cooled. Double overhead camshafts,
chain-driven, acting on rocker arms and hydraulic valve lifters
62 and 14 TrOT8NGINGS - oo cem sianes s seasisims e A sdosme Four-cylinder, in-line, water-cooled. Double overhead camshafts,

. chain-driven, acting on rocker arms and hydraulic valve lifters
Manufacturer's engine codes:*
IS ONGING s i R s R e G SR Z10XEP

1.2 litre engine . . .. Z12XEP
14 litre engine . . .. Z14XEP
BB NG00 v o o s AT T e T (e RS So T T e TS 73.40 mm
Stroke:
1.0 litre engine 78.60 mm
- 1.2litre engine 72.60 mm
1.4 litre engine 80.60 mm
- Capacity:
1.0 litre engine 998 cc
1.2 litre engine 1229 cc
1.4 litre engine 1364 cc
- Firing order:
EOI0EIONGING: . < visamanimuiviy sbsivs s, saiiemme s s 1-2-8 (No 1 cylinder at timing chain end of engine)
Allotherengines. .............. 1-8-4-2 (No 1 cylinder at timing chain end of engine)

Direction of crankshaft rotation Clockwise (viewed from timing chain end of engine)
REOMPIDESIONTBEIO .- coni.= 310 5-svi0) 0 wis1vn wuivise oo oo osa ai o ¥ areia 47 10.5:1
* For details of engine code location, see ‘Vehicle identification’ in the Reference Chapter.

~ Lubrication system

Minimum oil pressure at 80%C . .....cvoiiiiiiiiiiiiiiiiieaiaas 1.5 bars at idle speed
ERORIDURI VIO . v ovswiacs i Soaiati oS\ ST oG R SR B Ao o, AR T e Gear-type, driven directly from crankshaft
* Gear-to-housing clearance (endfloat). . .. ... 0.020 to 0.065 mm

Flywheel
- Maximum permissible lateral run-out of starterringgear ........... 0.50 mm

~ Refinishing limit (maximum depth of material which may be
removed from clutch friction surface). . ............... ... ..., 0.30 mm
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Torque wrench settings Nm
Air conditioning compressor to cylinder block. . ... ....cvvvviinain 20
Auxiliary drivebelt tensioner to cylinder block:
1 = B 20
MADBOI . s B s s B e s A o e R R U A wibatam 55
Big-end bearing cap bolts:*
SIAGE st o o A I e TS AT R e A By SR S a7 13
SRR, o msvistommisacemyssis s @ AR B R AT Angle-tighten a further 60°
SUAGEB 5o 5o ateta o rite A To TR e o o s Ve e R S e Angle-tighten a further 15°
Camshaft bearing capbolts. . ..o cvvvivinieiiieremneneneeans 8
Camshaft sprocket bolt:*
T L T e o 50
BR0E 25+ oo wieieniewas e s e S R s e AL Angle-tighten a further 60°
Catalytic converter support bracketbolts . .........c.covvuiinann 20
Catalytic converter-to-exhaust manifoldnuts . ................... 35
Coolont PUMPRONS s i St ks iom s s e sy e s 8
Coolant pump pulley oS «.ccs s e wiiemivessms s s was e sem 20
Crankshaft pulley hub-to-crankshaft bolt:"
Stage 1 150
Stage 2 Angle-tighten a further 45°
Cylinder block baseplate to cylinder block:*
M6 bolts:
RO, 4 v i 0o R R T R e s S A T 10
SYHRIE R ovisiathasrsrsae s w6 R e e BT B R S TS Angle-tighten a further 60°
M8 bolts:
o R G R RN B e 25
T2 e e B I, o e I D B Angle-tighten a further 60°
Cylinder block closure bolt (for TDC setting tool) . ...... T awse: 00
Cylinder head bolts:”
L T AT 25
SRR oz T S STt N AT S T e o 048 S5 el Angle-tighten a further 60°
B D: « im oe e S R S T R e Y AR o T o TA Yoo a s Angle-tighten a further 60°
SGB Ay i va s S SR TS O B o Yo Angle-tighten a further 60°
DIAVEDIREIIOMET . oo inmi oo e 000 S s B A S e A 35 60
Engine mountings:
Left-hand:
Mountitig-to-BOOY - DORS ... 4o oo iiminm Sles e VisiaTalsie 4% 80
Mounting bracket-to-transmission bracket:*
BIAgE T concsienvims o e g AR R S e e 80
OIGOI2". Sin e s lon U sl imn s o o R e s 3 o A AP i Angle-tighten a further 45°
Transmission bracket to transmission®. .. .......... ST 80
Rear mounting/torque link:*
G v o (AR S [ RS N Sy N I S i Ty 80
R s o S o ek e i e R B s e R Angle-tighten a further 45°
Rear mounting/torque iink bracket to transmission:*
SR g s i s Tt e e R e T e 80
L e I R A S T s Angle-tighten a further 45°
Right-hand:
Engine bracket-to-enginebolts . .........c.coiiiiiiieiiiinn 60
Mounting-to-body bolts . ... ......oooiiiiinn X N T 5 60
Mounting-to-engine bracket bolts:*
T R B
BRAGRETL s ote J e R i st s s

Engine-to-transmission bolts
Exhaust manifold securing nuts:*

1.0 and 1.2 litre engines . . . 20
T8 IS ONOINES.. ..k s vnkanaiid Rinm el s i i sl Foacs 15
Flywheel bolts:”
OGO P R S A S P s T e T T o 35
SUATEZ.. e cvmmint T e e RN ST R R SR AT Angle-tighten a further 30°
Front subframe:*
90
Angle-tighten a further 45°
Angle-tighten a further 15°
15
Inlet manifold support bracket to cylinder block 20

Qil filter housing cap tofilterhousing. .. .....coovviiiiiiiiienee, 10
Oil filter housingto cylinderblock .. ....vviviiiiiiiiiiiiiennns 20

Ibf ft
15

15
M

10

37

15
26

15

111

18
44
18

44

59
59
59

59

59

44

59

15
1

26

66

11
15
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Torque wrench settings (continued) Nm Ibf ft
Sump to cylinder block baseplate/timingcover. . . ................ 10 7
Sump to transmission ........... 40 30
Timing chain tension rail pivotbolt. . . ......... ... ..ol 20 15
Timing chain tensioner closure bolt (for locking pin access) ......... 50 37
Timing cover bolts:

35 26

8 6
Timing cover oil fill channel closure plug .. . ... covvevivevieennnnn. 50 37
*Use new fasteners.

General info v 1ol :;g:ei).mam bearing shells (1.2 and 1.4 litre / 'Comp ression test -

How to use this Chapter

This Part of Chapter 2 describes the
repair procedures which can reasonably be
carried out on the engine while it remains in
the vehicle. If the engine has been removed
from the vehicle and is being dismantled as
described in Chapter 2C, any preliminary
dismantling procedures can be ignored.

Note that, while it may be possible
physically to overhaul items such as the
piston/connecting rod assemblies while the
engine is in the vehicle, such tasks are not
usually carried out as separate operations,
and usually require the execution of several
additional procedures (not to mention the
cleaning of components and of oilways); for
this reason, all such tasks are classed as
major overhaul procedures, and are described
in Chapter 2C.

Chapter 2C describes the removal of the
engine/transmission unit from the vehicle, and
the full overhaul procedures which can then
be carried out.

Engine description

The engine is of three-cylinder (1.0 litre) or
four-cylinder (1.2 and 1.4 litre) in-line type,
with double overhead camshafts (DOHC). The
engine is mounted transversely at the front of
the vehicle. Apart from the obvious difference
in the number of cylinders, the engines are all
virtually identical in their internal construction.

The engines are termed ‘Twinport’ engines
due to the design of the inlet manifold and
cylinder head combustion chambers. Vacuum
operated flap valves located in the inlet
manifold are opened or closed according
to engine operating conditions, to create a
variable venturi manifold arrangement. This
system has significant advantages in terms
of engine power, fuel economy and reduced
exhaust emissions.

The crankshaft runs in four (1.0 litre) or five
(1.2 and 1.4 litre) shell-type main bearings
with crankshaft endfloat being controlled by
thrustwashers which are an integral part of
No 3 main bearing shells (1.0 litre engines),

The connecting rods are attached to the
crankshaft by horizontally-split shell-type
big-end bearings. The pistons are attached
to the connecting rods by gudgeon pins,
which are an interference fit in the connecting
rod small-end bores. The aluminium-alloy
pistons are fitted with three piston rings ~ two
compression rings and an oil control ring.

The camshafts are driven from the
crankshaft by a hydraulically tensioned timing
chain. Each cylinder has four valves (two inlet
and two exhaust), operated via rocker arms
which are supported at their pivot ends by
hydraulic self-adjusting valve lifters (tappets).
One camshaft operates the inlet valves, and
the other operates the exhaust valves.

The inlet and exhaust valves are each
closed by a single valve spring, and operate in
guides pressed into the cylinder head.

A rotor-type oil pump is located in the timing
cover attached to the cylinder block, and is
driven directly from the crankshaft.

The coolant pump is located externally on
the timing cover, and is driven by the auxiliary
drivebelt.

Operations with engine in place

The following operations can be carried out
without having to remove the engine from the
vehicle.

a) Removal and refitting of the cylinder
head.
b) Removal and refitting of the timing cover.
¢) Removal and refitting of the timing chain,
tensioner and sprockets.
d) Removal and refitting of the camshafts.
e) Removal and refitting of the sump.
f) Removal and refitting of the big-end
bearings, connecting rods, and pistons.*
g) Removal and refitting of the oil pump.
h) Renewal of the crankshaft oil seals.
i) Renewal of the engine mountings.
j) Removal and refitting of the flywheel/
driveplate.
* Although the operation marked with an
asterisk can be carried out with the engine in
the vehicle (after removal of the sump), it is
preferable for the engine to be removed, in the
interests of cleanliness and improved access.
For this reason, the procedure is described in
Chapter 2C.

- general information

V770

1 When engine performance is down,
or if misfiring occurs which cannot be
attributed to the ignition or fuel systems,
a compression test can provide diagnostic
clues as to the engine’s condition. If the test
is performed regularly, it can give warning of
trouble before any other symptoms become
apparent.

2 Due to the electronic throttle control system
used on these engines, a compression
test can only be carried out with the
engine management electronic control unit
connected to Vauxhall/Opel diagnostic test
equipment, or a compatible alternative unit.
Without the test equipment, the throttie valve
cannot be opened (as there is no accelerator
cable) and the test will be inconclusive. Note
that even with the accelerator pedal fully
depressed, the engine management ECU
will only control the throttle valve position
when the engine is actually running. The
test equipment independently actuates the
throttie valve (irrespective of ECU commands)
and opens the throttle valve fully.

3 As the equipment needed for the
compression test is unlikely to be available
to the home mechanic, it is recommended
that the test is performed by a Vauxhall/Opel
dealer, or suitably-equipped garage.

3 Camshaft cover -
: ,(emoval,and:reﬁtting L

-

b

Note: A new camshaft cover rubber seal will
be required for refitting, and a suitable silicone
sealant will be required to seal the timing
cover-to-cylinder head upper joint.

Removal

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

2 Disconnect the wiring connectors at
the coolant.temperature sensor, camshaft
position“sensor and oil pressure switch fsae
Muetratinns)
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3.2a Disconnect the wiring connectors at
the airflow meter. ..

# ‘
3.3 Lift the wiring harness trough from the
camshaft cover and move it to one side

3 Lift the wiring harness trough from the
camshaft cover and move it to one side (see
illustration).

4 Disconnect the two breather hoses at the
rear of the camshaft cover (see illustration).

3.7 Lift the camshaft cover up and off the
cylinder head

3.9b ... and fit new seals to the bolts

3.2b ... coolant temperature sensor (A)

and

haft position B)...

3.4 Breather hoses on the rear of the
camshaft cover

5 Remove the ignition module from the centre
of the camshaft cover as described in Chap-
ter 5B.

6 Progressively slacken the camshaft cover
retaining bolts until they are all fully unscrewed.

3.9a If necessary, tap the bolts out of the
camshaft cover. ..

3.10 Fit a new rubber seal to the camshaft
cover ensuring that it is correctly located
in the cover groove

3.2c ...and at the oil pressure switch

Note that the bolts are captive and will remain
in place in the cover as it is removed.

7 Lift the camshaft cover up and off the
cylinder head (see illustration).

Refitting

8 Remove the old seal from the camshaft
cover, then examine the inside of the cover
for a build-up of oil sludge or any other
contamination, and if necessary clean the
cover with paraffin, or a water-soluble solvent.
Dry the cover thoroughly before refitting.

9 Check the condition of the rubber seals on
the camshaft cover retaining bolts. If the seals
are in any way damaged or deformed, carefully
tap the bolts out of the camshaft cover using a
soft-faced mallet and fit new seals to the bolts
(see illustrations).

10 Fita new rubber seal to the cover ensuring
that it is correctly located in the camshaft
cover groove (see illustration).

11 Inspect the joint between the timing cover
and cylinder head, and cut off any projecting
timing cover gasket using a sharp knife (see
illustration).

12 Thoroughly clean the mating faces of the
camshaft cover and cylinder head.

13 Apply a 2 mm diameter bead of silicone
sealant to the joint between the timing
cover and cylinder head on each side (see
illustration).

14 Locate the camshaft cover on the
cylinder head and screw in the retaining bolts.
Progressively and evenly tighten the retaining
bolts securely.

15 Refit the ignition module from the centre

3.11 Cut off any projecting timing cover
acasket usingia sharp knife
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the camshaft cover as described in Chap-

Reconnect the two breather hoses to the
ght-hand rear of the camshaft cover.

Locate the wiring harness trough in
e camshaft cover slots then reconnect
e coolant temperature sensor, camshaft
ition sensor and oil pressure switch wiring
onnectors.

18 Reconnect the battery negative terminal
completion.

™

ote: Certain special tools will be required
this operation. Read through the entire

lew gaskets and sealing rings will also be
2quired for all disturbed components.

hecking

Disconnect the battery negative terminal
irefer to Disconnecting the battery in the
Re

escribed in Chapter 4A.
_Remove the camshaft cover as described in

Firmly apply the handbrake, then jack up
ront of the car and support it securely on
le stands (see Jacking and vehicle support).
emove the right-hand front roadwheel
d the wheel arch liner for access to the

gankshaﬂ pulley.

:On models with air conditioning, release the
sion on the auxiliary drivebelt and lock the
 tensioner in the released position as described
lln the auxiliary drivebelt renewal procedure
in Chapter 1A. Note that it is not necessary
to completely remove the drivebelt, as this
ould entail removal of the right-hand engine

13 Apply a bead of silicone sealant to the joint between the
timing cover and cylinder head on each side

mounting bracket. With the drivebelt tension
released, slip the belt off the compressor
pulley. Unbolt the compressor from the cylinder
block, release the refrigerant lines from their
brackets and support the compressor clear of
the engine. Do not disconnect the refrigerant
lines from the compressor.

6 Using a socket or spanner on the crankshaft
pulley hub bolt, turn the crankshaft in the
normal direction of rotation (clockwise as
viewed from the right-hand side of the car)
until the TDC notch on the crankshaft pulley is
located just before the cast lug on the timing
cover (see illustration).

7 Check that No 1 piston is on the com-
pression stroke by observing No 1 cylinder
camshaft lobes. All four lobes should be
pointing outwards (away from the engine) (see
illustration). If they are not, No 1 piston is on
the exhaust stroke and the crankshaft should
be turned through a further full turn, stopping
once again just before the TDC notch aligns
with the lug on the timing cover.

8 Undo the closure bolt from the crankshaft
TDC position setting hole. The plug is located
on the front facing side of the cylinder block
baseplate, adjacent to the timing cover joint.
Note that a new closure bolt sealing ring will
be required for refitting.

9 If the Vauxhall/Opel TDC positioning pin

4.7 With No 1 pxston on the compression
stroke, the camshaft lobes for No 1
v hould be pointi

g9

4.6 Turn the crankshaft until the TDC notch (A) on the pulley is
located just before the cast lug (B) on the timing cover

KM-952 is available, insert the tool into the
TDC position setting hole. Slowly turn the
crankshaft in the normal direction of rotation
until the tool engages with the TDC slot in the
crankshaft, and moves fully in, up to its stop.
10 In the absence of the Vauxhall/Opel tool, a
typical commercially-available clutch aligning
tool of the type having interchangeable cones
and collars of various diameters can be used
as an alternative (see Tool Tip 1). Assemble
the tool so that the end collar (the part that
normally engages with the crankshaft spigot
bearing) is of 12 mm diameter, and the sliding
cone (the part that normally engages with
the clutch disc hub) is of 17.5 mm diameter.
Insert the tool into the TDC position setting
hole, and slowly turn the crankshaft in the
normal direction of rotation until the end collar
engages with the TDC slot in the crankshaft
web. Push the cone fully into the setting hole
as far as it will go, and the crankshaft should
now be locked in the TDC position (see
illustrations).

11 If the Vauxhall/Opel camshaft setting tool
KM-953 is available, insert the tool into the
slots in the left-hand end of the camshafts.
Ensure that the tool is inserted fully, up to its
stop, to lock both camshafts.

12 In the absence of the Vauxhall/Opel tool, a
camshaft setting tool can be made out of 5 mm

: ip A commercially-avmlable
clutch aligning tool can be used as a

4 TDW;M ihg fool.
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g
4.10a The end of the tool must engag

with the slot in the crankshaft web
(arrowed) — shown with engine partially
dismantled

4.15a Vauxhall/Opel h
phase disc positioning tool {(KM-954)

thick flat steel strip, approximately 20 mm wide
and long enough to engage both camshaft
slots. Insert the setting tool into the camshaft
slots to lock the camshafts in the TDC position
(see illustration). Note that a ready-made
equivalent is available from tool stockists.

13 If it is not possible to insert the camshaft
setting tool, then the valve timing must be
adjusted as described in paragraphs 17 to 35
below.

4.10b Ciutch aligning tool in position in the
TDC setting hole

4.15b Home-made cardboard alternative
camshaft sensor phase disc positioning
tool in place
14 If all is satisfactory so far, the position
of the camshaft position sensor phase disc
on the inlet camshaft should be checked.
This check entails the use of Vauxhall/Opel
camshaft sensor phase disc positioning
tool KM-954. If this tool is not available, an
alternative can be fabricated as follows.
15 The Vauxhall/Opel positioning tool
(KM-954) is a relatively substantial die-casting,
the purpose of which is to check the position

4.12 Camshaft setting tool (arrowed)
made from steel strip and inserted into the
camshaft slots

of the phase disc, and also to hold the phase
disc in the correct position on the camshaft
sprocket if adjustment is required. During
the workshop procedures undertaken for the
preparation of this manual, we discovered
that a tool made from stiff cardboard (such
that used for the cover of a Haynes manual)
worked just as well as the factory tool (see
illustrations and Tool Tip 2).

16 Using the Vauxhall/Opel positioning tool,
or the home-made alternative, check to see if
the tool will engage with the phase disc on the
camshaft, and also seat squarely on the timing
cover surface. If it does, proceed to para-
graph 31. If adjustment is required, proceed
as follows.

Adjustment

Note: New camshaft sprocket retaining bolts
will be required for this operation.

17 Remove the camshaft sensor phase disc
positioning tool, and the tool used to lock the
camshafts in position.

18 Unscrew the timing chain tensioner closure
plug from the timing cover, located just below
the heater hose union on the coolant pump.
Note that a new closure bolt sealing ring will
be required for refitting (see illustration).

19 Using a suitable spanner engaged with
the flats provided on the inlet camshaft, apply
tension in a clockwise direction (as viewed
from the right-hand side of the car) to the
camshaft, to take up any slack in the timing
chain (see illustration). This will push the
timing chain tensioner plunger fully into its
bore.

418 Unscretr the Yir

o chain tencinner
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9 Use a spanner on the flats of the inlet
aft to take up any slack in the timing
chain

Hold the camshaft in this position and
in the tensioner plunger in the released
tion by inserting a 2 mm diameter roll-pin,
ximately 30 mm long, through the
re plug aperture and into the hole on the
ner body (see illustrations).

Slacken and remove the sprocket retaining
for both camshafts, using a spanner to
nterhold each camshaft as the bolts are
kened.

t the new bolts to both camshaft
ockets and tighten them finger-tight only at
stage. Check that the phase disc on the
mshaft can still be turned.

ain using the spanner on the camshaft
urn the camshafts slightly, as necessary,
il the camshaft setting tool can be
serted into the slots in the ends of the
camshafts.

24 Remove the roll-pin used to hold the
ing chain tensioner plunger in the retracted

ion.

Turn the camshaft sensor phase disc
htly, as necessary, and locate the Vauxhall/
el positioning tool (KM-954), or the
e-made alternative over the disc and in
tact with the timing cover. If the Vauxhall/
el tool is being used, bolt it into position on
timing cover.

Tighten the camshaft sprocket retaining
ts to 10 Nm (7 Ibf ft). The inlet camshaft
ket bolts should be tightened first. Note
this is just an initial torque loading to hold
rockets and the phase disc in position

‘Remove the crankshaft, camshaft and
ase disc setting tools, then tighten the
mshaft sprocket retaining bolts to the
cified torque in the stages given in the
cifications. The inlet camshaft sprocket
ts should be tightened first. Counterhold
camshafts using the spanner on the
nshaft flats as the sprocket bolts are
htened.

“Turn the crankshaft through two complete
olutions, stopping just before the TDC notch
the crankshaft pulley aligns with the cast
on the timing cover (see illustration 4.6).
that all four lobes for No 1 cylinder are
inting outwards (away from the engine).
Slowly turn the crankshaft further until the

4.20a Insert a 2 mm diameter roli-pin,
approximately 30 mm long, through the
closure plug aperture . ..

TDC position setting tool can once again be
inserted to lock the crankshaft.

30 It should now be possible to re-insert
the camshaft setting tool into the slots in the
camshafts, and to fit the camshaft sensor
phase disc setting tool over the disc. If this
is not possible repeat the entire adjustment
procedure.

31 If all is satisfactory, remove all the setting/
aligning tools and refit the timing chain
tensioner and cylinder block closure bolts
using new sealing rings. Tighten both closure
bolts to the specified torque.

32 On models with air conditioning, refit the
compressor to the cylinder block and tighten
the mounting bolts to the specified torque.
Refit the refrigerant lines to their relevant clips
or brackets, then refit the auxiliary drivebelt as
described in Chapter 1A.

33 Refit the wheel arch liner and the
roadwheel. Tighten the roadwheel bolts to the
specified torque, then lower the vehicle to the
ground.

34 Refit the camshaft cover as described in
Section 3.

35 Refit the air cleaner assembly as described
in Chapter 4A, then reconnect the battery
negative terminal.

Removal

1 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
Remove the right-hand roadwheel and the
wheel arch liner. Where necessary remove the
engine undertray.

2 Release the tension on the auxiliary drivebelt
and lock the tensioner in the released position
as described in the auxiliary drivebelt renewal
procedure in Chapter 1A. Note that it is not
necessary to completely remove the drivebelt,
as this would entail removal of the right-hand
engine mounting bracket.

3 With the drivebelt tension released, slip the
belt off the crankshaft pulley.

4 Using quick-drying paint, or similar, mak«

4.20b . ..and into the hole on the
tensioner body (arrowed)

an alignment mark between the crankshaft
pulley and the pulley hub. It should only be
possible to refit the pulley in one position,
but it is advisable to make an alignment mark
anyway.

§ Unscrew the six crankshaft pulley retaining
bolts and remove the pulley from the hub
(see illustration). If necessary, prevent the
crankshaft from turning as the pulley bolts are
slackened using a spanner or socket on the
pulley hub bolt.

Refitting

6 Align the marks made on removal and
locate the pulley on the hub.

7 Refit the six retaining bolts and progressively
tighten them securely.

8 Refit the auxiliary drivebelt over the crank-
shaft pulley and ensure that it is correctly
seated in the other pulleys.

9 Unlock the auxiliary drivebelt tensioner
as described in Chapter 1A to retension the
drivebelt.

10 Refit the wheel arch liner and the
roadwheel and tighten the wheel bolts to the
specified torque.

11 Lower the car to the ground.

Note: The special tools described in Sec-
tion 4 will also be required for this operation.
Read through the entire procedure and also

R .3
i &

5.5 Undo tha six bolts and remove the
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pump

the procedures contained in Section 4 to
familiarise yourself with the work involved,
then either obtain the manufacturer's special
tools, or use the alternatives described. New
gaskets and sealing rings will also be required
for all disturbed components, together with
new camshaft sprocket retaining boits. A tube
of silicone sealant will be needed to seal the
joint between the cylinder block and cylinder
head.

Removal

1 Disconnect the battery negative terminal
({refer to Disconnecting the battery in the
Reference Chapter).

2 Apply the handbrake, then jack up the front
of the vehicle and support it on axle stands
(see Jacking and vehicle support). Remove
the right-hand roadwheel.

3 Drain the cooling system as described
in Chapter 1A. Tighten the drain plug after
draining the system.

4 Remove the air cleaner assembly as
described in Chapter 4A.

5 At the right-hand end of the engine, loosen
the clip and disconnect the throttle housing
preheater hose from the thermostat housing.
6 Loosen the clip and disconnect the heater
feed hose from the coolant pump.

7 Disconnect the wiring from the oil pressure
switch, coolant temperature sensor and
camshaft position sensor, then unclip the
wiring conduit and move it to one side.

8 Loosen the clips and disconnect the radiator
upper hose from the radiator and thermostat
housing.

9 Loosen the clip and disconnect the radiator

6.31 Slacken the crankshaft pulley hub
retaining bolt (arrowed)

6.17 The coolant pump pulley retaining
bolts
lower hose from the coolant pump (see
illustration).
10 Remove the ignition module as described
in Chapter 5B.
11 Disconnect the crankcase ventilation hose
from the camshaft cover.
12 Progressively slacken the camshaft cover
retaining bolts until they are all fully unscrewed.
Note that the bolts are captive and will remain
in place in the cover as it is removed. Lift the
camshaft cover up and off the cylinder head.
13 Remove the auxiliary drivebelt cover from
under the right-hand wheel arch.
14 Position a container beneath the engine
sump, then unscrew the drain plug and drain
the engine oil. Clean, refit and tighten the drain
plug on completion.
15 Refer to Chapter 4A, and disconnect
the wiring from the oxygen sensor on the
catalytic converter, then unbolt the exhaust
front pipe from the exhaust manifold, taking
care to support the flexible section. Note:
Angular movement in excess of 10° can cause
permanent damage to the flexible section.
16 Release the mounting rubbers and support
the front of the exhaust pipe to one side.
17 Slacken, but do not remove, the three
coolant pump pulley retaining bolts (see
illustration).
18 On models without air conditioning, turn
the auxiliary drivebelt tensioner pulley bolt
clockwise then insert a suitable pin through
the spring centre shaft to lock the spring in
its compressed state. Note the routing of the
drivebelt, then remove it from the pulleys -
mark the drivebelt for fitted direction. Note:
The drivebelt cannot be removed completely
until the right-hand engine mounting has been
removed. Unscrew the auxiliary drivebelt
tensioner lower mounting bolt and the
tensioner roller upper pivot bolt. Remove the
tensioner from the timing cover.
19 On models with air conditioning, turn
the auxiliary drivebelt tensioner pulley bolt
clockwise to tension the spring, then insert a
suitable pin through the hole in the tensioner
body and into the hole in the timing cover
to lock the spring. Note the routing of the
drivebelt, then remove it from the pulleys ~
mark the drivebelt for fitted direction. Note:
The drivebelt cannot be removed completely
until the right-hand engine mounting has
been removed. Turn the tensioner pulley bolt

clockwise again and remove the locking pin,
then gradually release the tensioner until it is
fully released. Unbolt the tensioner from the
timing cover.

20 Remove the alternator as described in
Chapter 5A.

21 Remove the sump as described in Sec-
tion 11.

22 The engine must now be supported while
the right-hand engine mounting is removed. To
do this, use a hoist attached to the top of the
engine, or make up a wooden frame to locate
on the crankcase and use a trolley jack.

23 Remove the right-hand engine mounting
bracket with reference to Section 15, then
remove the auxiliary drivebelt.

24 Fully unscrew the bolts and remove the
coolant pump pulley from its drive flange.

25 On models with air conditioning, unbolt the
compressor from the cylinder block, release
the refrigerant lines from their brackets and
support the compressor clear of the engine.
Do not disconnect the refrigerant lines from
the compressor.

26 Undo the three bolts securing the thermostat
housing cover to the coolant pump. Remove the
sealing ring from the housing cover noting thata
new one will be required for refitting.

27 Using a socket or spanner on the crank-
shaft pulley hub bolt, turn the crankshaft in
the normal direction of rotation (clockwise as
viewed from the right-hand side of the car)
until the TDC notch on the crankshaft pulley is
located just before the cast lug on the timing
cover (see illustration 4.6).

28 Check that No 1 piston is on the com-
pression stroke by observing No 1 cylinder
camshaft lobes. All four lobes should be
pointing outwards (away from the engine). If
they are not, No 1 piston is on the exhaust
stroke and the crankshaft should be turned
through a further full turn, stopping once again
just before the TDC notch aligns with the lug
on the timing cover.

29 Using quick-drying paint, or similar, make
an alignment mark between the crankshaft
pulley and the pulley hub. It should only be
possible to refit the pulley in one position,
but it is advisable to make an alignment mark
anyway.

30 Unscrew the six crankshaft pulley
retaining bolts and remove the pulley from
the hub. If necessary, prevent the crankshaft
from turning as the pulley bolts are slackened,
using a spanner or socket on the pulley hub
bolt.

31 Using a suitable socket, initially slacken
(but do not remove) the crankshaft pulley
hub retaining bolt (see illustration). The
crankshaft can be prevented from turning
as the bolt is slackened using Vauxhall/Opel
special tool KM-956 or a similar tool which
will engage with the flats on each side of the
pulley hub. Alternatively, remove the starter
motor, and lock the flywheel ring gear teeth
using a suitable’hooked tool bolted to the
bellhousing
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DC position setting hole. The plug is located
on the front facing side of the cylinder block
plate, adjacent to the timing cover joint.
e that a new closure bolt sealing ring will
required for refitting.

Temporarily place the crankshaft pulley

n (or suitable alternative) described in

ection 4, engages with the TDC slot in the
nkshaft.

Remove the crankshaft pulley, if still in

lace, and check that the punch mark on the

pulley hub is in the 11 o’clock position.

Insert the camshaft setting tool described
Section 4 into the slots in the ends of the

Unscrew the coolant pump retaining bolts,
ing the locations of the three short bolts.
¢ short bolts secure the pump to the timing
. cover, and the long bolts secure the pump
the timing cover to the cylinder block and
inder head.

Withdraw the coolant pump from the
ing cover, noting that it may be necessary
ap the pump lightly with a soft-faced mallet
free it from the locating dowels.

Recover the pump sealing ring/gasket
ing that 2 new one must be used for
efitting.

40 Unscrew the previously-slackened crank-
’ pulley hub retaining bolt and remove the
hub from the crankshaft. Note that a new bolt
- will be required for refitting.

41 Undo the timing cover retaining bolts and
ove the timing cover from the engine. The
over will be initially tight as it is located on
els and secured by sealant. If necessary,
ly tap it off using a soft-faced mallet.

Fully push back the timing chain tensioner
nger and secure it in the released position
inserting a 2 mm diameter roll-pin,
proximately 30 mm long, in the hole on the
sioner body (see illustration).

3 Undo the two bolts and remove the timing
chain sliding rail from the top of the cylinder
d (see illustration).

Undo the two bolts and remove the timing

6.42 Push back the timing chain tensioner
plunger and secure it in the released
position with a 2 mm diameter roll-pin

6.43 Undo the two bolts (arrowed) and
remove the timing chain sliding rail from

the cylinder head

6.44 Undo the two bolts (arrowed) and
remove the timing chain guide rail from the
cylinder block
chain (front) guide rail from the cylinder block

(see illustration).

45 Undo the lower pivot bolt and remove the
timing chain (rear) tension rail from the cylinder
block {see illustration).

46 Lift the timing chain off the sprockets
and remove the chain, then remove the
drive sprocket from the crankshaft (see
illustrations).

47 Remove the composite gasket from the
cylinder block baseplate, cylinder block,
and cylinder head, using a plastic spatula
if necessary to release the sealant (see
illustration). Note that if the cylinder head has
been previously removed, the gasket will be
a two-piece type, with a split at the cylinder
head-to cylinder block joint. A new gasket will
be required for refitting.

48 Thoroughly clean the timing cover and

6.45 Undo the lower pivot bolt and remove
the timing chain tension rail from the
cylinder block
remove all traces of gasket and sealant from
all the mating surfaces. Similarly clean the
cylinder block baseplate, cylinder block and
cylinder head mating surfaces. Ensure that all
traces of old sealant are removed, particularly
from the area of the cylinder head-to-cylinder

block joint.

49 Inspect the timing chain, sprockets,
sliding rail, guide rail and tension rail for any
sign of wear or deformation, and renew any
suspect components as necessary. Renew
the crankshaft timing chain end oil seal in the
timing cover as a matter of course using the
procedures described in Section 13.

50 It is advisable to check the condition of
the timing chain tensioner at this stage, as
described in Section 7.

51 Obtain all new gaskets and components
as necessary ready for refmmg

i R o) k. < it
6.46a Lift the timing chain off the
sprockets and remove the chain. ..

then remove the drive sprocket
from the crankshaft

6.46b ...

6.47 Remove the timing cover composite
gasket fromheicylinder block baseplate,
cylinder hlock, and cylinder head
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6.55 Apply a 2 mm diameter bead of silicone
sealant to the joint between the cylinder
block and cylinder head on each side

Refitting

52 Commence refitting by inserting a new
coolant pump gasket or rubber seal into the
timing cover.

53 Check that the locating dowels are in
place, and that the mating surfaces are clean
and dry, then locate the pump in position on
the timing cover.

54 Refit the three coolant pump short
retaining bolts, ensuring that the bolts are
fitted to their correct locations (refer to
Chapter 3 if necessary). Tighten the bolts to
the specified torque.

55 Apply a 2 mm diameter bead of silicone
sealant to the joint between the cylinder block
and cylinder head on each side (see illustration).
The bead should be long enough to fill the joint
in the area covered by the timing cover gasket.
Similarly, apply silicone sealant to the joint
between the cylinder block and baseplate.

6.66 Lubricate the crankshaft pulley hub,
then refit the hub to the crankshait

3

6.57 Slide the timing chain drive sprocket
onto the crankshaft with the markings
facing outwards
56 Ensure that the locating dowels are in
position, then locate the new timing cover
gasket in place on the cylinder head, cylinder

block and baseplate.

57 Slide the timing chain drive sprocket
onto the crankshaft with the markings facing
outwards (see illustration).

68 Engage the timing chain with the drive
sprocket then, keeping it tight on the exhaust
camshaft side, feed the chain up and over the
camshaft sprockets (see illustration).

59 Place the timing chain tension rail in
position, refit the lower pivot bolt and tighten
the bolt to the specified torque.

60 Attach the timing chain guide rail to the
cylinder block and secure with the two bolts
tightened securely.

61 Refit the timing chain sliding rail to the
cylinder head and secure with the two bolts
tightened securely.

i

6.67a Screw in the new pulley hub
retaining bolt . . .

6.67b ... tighten it to the specified
torque...

6.67c then through the specified angle
in the stages given in the Specifications

3 i i
6.58 Keeping the timing chain tight on the
exhaust camshaft side, locate the chain
over the sprockets
62 Remove the roll-pin used to secure the
timing chain tensioner plunger in the released

position.

63 Locate the timing cover in position and
refit all the retaining bolts, finger-tight only
at this stage. Now tighten all the bolts to the
specified torque, starting with the bolts around
the coolant pump first, followed by the bolts
around the periphery of the cover.

64 Refit the sump as described in Section 11.
65 Remove the position setting tools used to
lock the crankshaft and camshafts in the TDC
position.

66 Lubricate the crankshaft pulley hub with
engine oil, then refit the hub to the crankshaft,
ensuring that the punch mark on the hub is in
the 11 o’clock position (see illustration).

67 Screw in the new pulley hub retaining
bolt and tighten it to the specified torque, in
the stages given in the Specifications (see
illustrations). Prevent crankshaft rotation
as the bolt is tightened, using the method
employed for removal.

68 Refit the crankshaft pulley to the pulley
hub, with the marks made on removal aligned,
and tighten the six bolts securely.

69 Turn the crankshaft through two complete
revolutions, stopping just before the TDC
notch on the crankshaft pulley aligns with
the cast lug on the timing cover. Check that
all four lobes for No 1 cylinder are pointing
outwards (away from the engine).

70 Slowly turn the crankshaft further until the
TDC position setting tool can once again be
inserted to lock the crankshaft.

71 It should now be possible to re-insert
the camshaft setting tool into the slots in
the camshafts. If the setting tool cannot be
inserted, carry out the valve timing adjustment
procedures contained in Section 4.

72 If all is satisfactory, remove all the setting/
aligning tools and refit the closure bolt to the
cylinder block using a new sealing ring. Tighten
the closure bolt to the specified torque.

73 Refit the coolant pump pulley and tighten
the three bolts to the specified torque. To
prevent the pulley turning as the bolts are
tightened, hold the pulley using a screwdriver
engaged with one of the bolts and the pump
centre spindle. Alternatively, wait until the
auxiliary drivebelt has'been refitted and tighten
the bolts then
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74 Ensure that the mating surfaces are clean,
it a new sealing ring to the thermostat
g cover. Refit the cover to the coolant
np and tighten the bolts securely.

‘On models with air conditioning, refit the
npressor to the cylinder block and tighten
ounting bolts to the specified torque.
he refrigerant lines to their relevant clips

Refit the alternator as described in

Refit the auxiliary drivebelt tensioner and
ten the mounting bolts to the specified

Rotate the tensioner pulley bolt clock-
e as for removal, refit the auxiliary

7.2 Undo the two retaining bolts and
remove the timing chain tensioner from the
cylinder head

7.3a Extract the roll-pin used to retain the
tensioner plunger in the retracted
position . . .

ebelt as previously noted and the
sioner.

Refit the right-hand engine mounting
t with reference to Section 15.

Refit the exhaust front pipe and oxygen
or with reference to Chapter 4A.

Refill the engine with fresh oil with
ence to Chapter 1A.

Refit the auxiliary drivebelt cover.

Refit the camshaft cover and reconnect
crankcase ventilation hose as described in

tion 3.

Refit the ignition module and cover.
Reconnect the radiator top and bottom
es and heater hose to their respective
nections.

Reconnect the wiring to the oil pressure
itch, coolant temperature sensor and
haft position sensor, then clip the wiring
duit in position.

Reconnect the throttle housing preheater
e and tighten the clip.
Refit the air cleaner assembly as described
hapter 4A.
Refill the cooling system as described

Refit the engine undertray as necessary,
1 refit the roadwheel and lower the vehicle

lemove the timing cover as described in
ion 6.

Indo the two tensioner retaining bolts and
ove the tensioner from the cylinder head
illustration).

Extract the roll-pin used to retain the
oner plunger in the retracted position and
ithdraw the tensioner plunger and spring

illustrations).
pection

amine the components for any sign of
, deformation or damage and, if evident,
the complete tensioner assembly.

7.3b ... and withdraw the tensioner
plunger and spring

Refitting
§ Lubricate the tensioner spring and plunger,
then insert the spring, followed by the plunger
into the tensioner body.
6 Fully compress the tensioner plunger
and reinsert the retaining roll-pin (see illus-
tration).
7 Refit the tensioner assembly to the cylinder
head and tighten the retaining bolts securely.

Note: The special tools described in Sec-
tion 4 will also be required for this operation.
Read through the entire procedure and also
the procedures contained in Section 4 to
familiarise yourself with the work involved,
then either obtain the manufacturer’s special
tools, or use the alternatives described. New
gaskets and sealing rings will also be required
for all disturbed components, together with
new camshaft sprocket retaining bolts.

Removal

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

2 Remove the air cleaner assembly as
described in Chapter 4A.

3 Disconnect the wiring from the oil pressure
switch, coolant temperature sensor and cam-
shaft position sensor, then unclip the wiring
conduit and move it to one side.

7.6 Timing chain tensioner plunger fully
retracted and locked with the roll-pin

4 Remove the ignition module as described in
Chapter 5B.

5 Disconnect the crankcase ventilation hose
from the camshaft cover.

6 Progressively slacken the camshaft cover
retaining bolts until they are all fully unscrewed.
Note that the bolts are captive and will remain
in place in the cover as it is removed. Lift the
camshaft cover up and off the cylinder head.
7 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
Remove the right-hand front roadwheel
and the wheel arch liner for access to the
crankshaft pulley.

8 On models with air conditioning, release the
tension on the auxiliary drivebelt and lock the
tensioner in the released position as described
in the auxiliary drivebelt renewal procedure in
Chapter 1A. Note that it is not necessary to
completely remove the drivebelt, as this entails
removal of the right-hand engine mounting
bracket. With the drivebelt tension released,
slip the belt off the compressor pulley.
Unbolt the compressor from the cylinder
block, release the refrigerant lines from their
brackets and support the compressor clear of
the engine. Do not disconnect the refrigerant
lines from the compressor.

9 Using a socket or spanner on the crankshaft
pulley hub bolt, turn the crankshaft in the
normal direction of rotation (clockwise as
viewed from the right-hand side of the car)
until the TDC notch on the crankshaft pulley is
located just before the cast lug on the timing
cover (see illustration 4.6).
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8.16 Slacken the camshaft sprocket
retaining bolts using a spanner to
counterhold each camshaft as the bolts
are slackened
10 Check that No 1 piston is on the com-
pression stroke by observing No 1 cylinder
camshaft lobes. All four lobes should be
pointing outwards (away from the engine). If
they are not, No 1 piston is on the exhaust
stroke and the crankshaft should be turned
through a further full turn, stopping once again
just before the TDC notch aligns with the lug

on the timing cover.

11 Unscrew the timing chain tensioner
closure bolt from the front of the timing cover,
below the heater hose union on the coolant
pump. Note that a new closure bolt sealing
ring will be required for refitting.

12 Obtain a suitable roll-pin or similar of 2 mm
diameter and approximately 30 mm long to use
as a timing chain tensioner locking tool.

13 Using a suitable spanner engaged with
the flats provided on the inlet camshaft, apply
tension in a clockwise direction (as viewed
from the right-hand side of the car) to the
camshaft, to take up any slack in the timing
chain. This will push the timing chain tensioner
plunger fully into its bore.

14 Hold the camshaft in this position and
retain the tensioner plunger in the released
position by inserting the roll-pin through the
closure plug aperture and into the hole on the
tensioner body.

15 Undo the two bolts and remove the timing
chain sliding rail from the top of the cylinder
head.

16 Slacken the sprocket retaining bolts
for both camshafts, using the spanner to
counterhold each camshaft as the bolts are

ST @ > ==

9.2 Camshaft bearing cap identification
numbers (arrowed)

slackened (see illustration). Remove the bolt
for the sprocket(s) being removed together
with the camshaft position sensor phase disc,
if removing the inlet camshaft. Withdraw the
relevant sprocket(s) from the camshaft(s),
disengage the timing chain and remove the
sprocket(s) from the engine.

Refitting

17 Engage the sprocket(s) with the timing
chain and locate the sprocket(s) on the
camshaft(s). Fit the new retaining bolt(s)
together with the phase disc, if working on the
inlet camshaft. Note that new retaining boits
must be fitted to both sprockets, even if only
one sprocket was removed. Tighten the bolts
finger-tight only at this stage and check that
the phase disc on the inlet camshaft can still
be turned.

18 Refit the timing chain sliding rail to the top
of the cylinder head and secure with the two
bolts tightened securely.

19 Using the spanner on the camshaft flats,
turn the camshafts slightly, as necessary, until
the camshaft setting tool described in Section
4 can be inserted into the slots in the ends of
the camshafts.

20 Turn the camshaft sensor phase disc as
necessary until the phase disc positioning tool
(or suitable alternative) described in Section
4 can be located over the phase disc. If the
Vauxhall/Opel tool is being used, bolt it to the
top of the timing cover. If the alternative tool
described is being used, ensure that its base
is in contact with the timing cover.

21 Remove the roll-pin used to hold the
timing chain tensioner plunger in the retracted
position.

22 Undo the closure bolt from the crankshaft
TDC position setting hole. The plug is located
on the front facing side of the cylinder block
baseplate, adjacent to the timing cover joint.
Note that a new closure bolt sealing ring will
be required for refitting.

23 Slowly turn the crankshaft in the normal
direction of rotation until the TDC positioning
pin (or suitable alternative), described in
Section 4, engages with the TDC slot in the
crankshaft.

24 Tighten the camshaft sprocket retaining
bolts to 10 Nm (7 Ibf ft). Note that this is just
an initial torque loading to hold the sprockets
and the phase disc in position when the
setting tools are removed.

25 Remove the crankshaft, camshaft and
phase disc setting tools, then tighten the
camshaft sprocket retaining bolts to the
specified torque in the stages given in the
Specifications. Counterhold the camshafts
using the spanner on the camshaft flats as the
sprocket bolts are tightened.

26 Turn the crankshaft through two complete
revolutions, stopping just before the TDC
notch on the crankshaft pulley aligns with
the cast lug on the timing cover. Check that
all four lobes for No 1 cylinder are pointing
outwards (away from the engine).

27 Slowly turn the crankshaft further until the

TDC position setting tool can once again be
inserted to lock the crankshaft.

28 [t should now be possible to re-insert
the camshaft setting tool into the slots in the
camshafts, and to fit the camshaft sensor
phase disc setting tool over the disc. If this
is not possible carry out the valve timing
adjustment procedure contained in Section 4.
29 If all is satisfactory, remove all the setting/'
aligning tools and refit the timing chain
tensioner and cylinder block closure bolts
using new sealing rings. Tighten both closure
bolts to the specified torque.

30 On models with air conditioning, refit the
compressor to the cylinder block and tighten
the mounting bolts to the specified torque.
Refit the refrigerant lines to their relevant clips
or brackets, then refit the auxiliary drivebelt as
described in Chapter 1A.

31 Refit the wheel arch liner and the
roadwheel. Tighten the roadwheel bolts to the
specified torque, then lower the vehicle to the
ground.

32 Refit the camshaft cover as described in
Section 3.

33 Refit the ignition module and cover, and
reconnect the wiring.

34 Reconnect the wiring to the oil pressure
switch, coolant temperature sensor and
camshaft position sensor, then clip the wiring
conduit into position.

35 Refit the air cleaner assembly as described
in Chapter 4A, then reconnect the battery
negative terminal.

9 Camshafts, hydraulic
tappets and rocker arms ~
- removal and refitting

o

Removal

1 Remove the camshaft sprocket(s) as
described in Section 8.

2 Observe the identification numbers and
markings on the camshaft bearing caps (see
illustration). On the project car used during
the compilation of this manual, the bearing
caps with odd numbers were fitted to the
exhaust camshaft, and the caps with the even
numbers were fitted to the inlet camshaft.
However, this may not be the case on other
engines. Also, as it is possible to fit the caps
either way round, it will be necessary to mark
the caps with quick-drying paint, or identify
them in some way, so that they can be refitted
in exactly the same position. On the project
car, all the numbers could be read the correct
way up, when viewed from the exhaust
camshaft side of the engine. Again, this may
not always be the case.

3 With the bearing caps correctly identified,
and working in a spiral pattern from the outside
to the inside, initially slacken the bearing cap
bolts, one at a time, by half a turn. When all
the bolts have been initially slackened, repeat
the procedureslackening the bolts by a
furthet hatfa frn, Conti 8 :
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e been fully-slackened. The camshaft will

aft rises uniformly and does not jam in
ings.

e the bolts and lift off the bearing
s, keeping them in order according to
identification method decided on (see

e the installed position of the camshafts
fore removal — the cam lobes for No 1
inder should be pointing outwards (ie, away
the centre). Carefully lift the camshafts
n their locations in the cylinder head. If
\ camshafts are removed, identify them as
haust and inlet (see illustration).
Obtain sixteen (twelve on 1.0 litre engines)
all, clean plastic containers, and number
inlet 1to 8 and exhaust 1to 8 (or 1 to6 on
0 litre engines). Alternatively, divide a larger
ntainer into twelve or sixteen compartments
number each compartment accordingly.
hdraw each rocker arm and hydraulic
et in turn, and place them in their
ective container (see illustrations). Do
nterchange the rocker arms and tappets,
rthe rate of wear will be much increased.
pection
xamine the camshaft bearing surfaces
d cam lobes for signs of wear ridges
id scoring. Renew the camshaft if any of
e conditions are apparent. Examine the
condition of the bearing surfaces, both on the
amshaft journals and in the cylinder head/
ring caps. If the head bearing surfaces are
excessively, the cylinder head will need
be renewed.
amine the rocker arm and hydraulic
et bearing surfaces for wear ridges and
coring. Renew any rocker arm or tappet on
hich these conditions are apparent.
either camshaft is being renewed, it will
e necessary to renew all the rocker arms and
ppets for that particular camshaft also.
efitting
Before refitting, thoroughly clean all
e components and the cylinder head and
ing cap journals.
Liberally oil the cylinder head hydraulic
et bores and the tappets. Carefully refit
the tappets to the cylinder head, ensuring that
tappet is refitted to its original bore.
- Lay each rocker arm in position over its
ive tappet.
Liberally oil the camshaft bearings in the
linder head and the camshaft lobes, then
lace the camshafts in the cylinder head. Turn
e camshafts so that the cam lobes for No 1
inder are pointing outwards as noted during
oval.
4 Refit all the bearing caps to their respective
locations ensuring they are fitted the correct
way round as noted during removal.
15 Working in a spiral pattern from the inside
1o the outside, initially tighten the bearing cap

9.4 Lift off the camshaft bearing caps,
keeping them in order — shown with
cylinder head removed

. N Sl e

9.5 Lift the camshafts from their locations
in the cylinder head - shown with cylinder
head removed

U e ’

9.6a Withdraw each rockerarm...

bolts, one at a time, by half a turn. When all
the bolts have been initially tightened, repeat
the procedure, tightening the bolts by a further
half a turn. Continue until all the bearing caps
are in contact with the cylinder head and the
bolts are lightly tightened.

16 Again, working in a spiral pattern from
inside to outside, tighten all the bolts to the
specified torque.

17 Refit the camshaft sprockets as described
in Section 8.

10 Cylinder head -
~ removal and refitting

V0

Note 1: The engine must be cold when
removing the cylinder head. A new cylinder
head gasket, timing cover gasket, cylinder
head bolts, camshaft sprocket bolts together
with seals and sealing rings will be required for
refitting. A suitable sealant will also be needed
to seal the timing cover-to-cylinder block joint.
Note 2: The special tools described in Sec-
tion 4 will also be required for this operation.
Read through the entire procedure and also
the procedures contained in Section 4 to
familiarise yourself with the work involved,
then either obtain the manufacturer’s special
tools, or use the alternatives described.

Removal

1 Apply the handbrake, then jack up the front
of the vehicle and support it on axle stands

9.6b ...and hydraulic tappet in turn, and
place them in their respective containers —
shown with cylinder head removed

(see Jacking and vehicle support). Remove
the right-hand roadwheel.

2 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter), then remove the battery
and battery tray as described in Chapter 5A.
3 Drain the cooling system as described in
Chapter 1A.

4 Remove the air cleaner assembly as
described in Chapter 4A.

5 Unscrew the retaining bolt and remove
the air inlet duct from the front of the engine
compartment.

6 Remove the throttle housing as described
in Chapter 4A.

7 Disconnect the heater feed hose from the
coolant pump and position it to one side.

8 Disconnect the brake servo vacuum line
from the inlet manifold. Where applicable, also
disconnect the evaporative system hose from
the manifold.

9 Where applicable, undo the two bolts and
remove the cover over the fuel rail. Similarly,
undo the two bolts and release the wiring
harness support bracket from the rear of the
inlet manifold.

10 From under the car, undo the bolt
securing the support bracket to the base of
the inlet manifold. Slacken the bolt securing
the bracket to the cylinder block and twist the
bracket to one side (see illustration).

11 On 1.0 litre engines, detach the additional
lower wiring harness bracket from the inlet
manifolr!

expert22 gns http://rutracker.org
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10.10 Undo the bolt (arrowed) securing
the support bracket to the base of the inlet
manifold

12 Disconnect the heater return hose from
the EGR coolant flange, and unclip the wiring
harness.
13 Depressurise the fuel system as described
in Chapter 4A, then disconnect the fuel feed
hose quick-release fitting from the fuel rail. Be
prepared for fuel spillage, and take adequate
precautions. Clamp or plug the open end of
the hose, to minimise further fuel loss.
14 Disconnect the wiring from the following
components:

a) Oil pressure switch.

b) Coolant temperature sensor.

c) Camshaft position sensor.

d) Fuel injectors.

e) Throttle valve adjuster.

f) Engine electronic control unit (LH end of

engine).

g) Wiring combination plug (LH end of engine).

h) EGR valve.
16 Release the ignition module cover from
the centre of the camshaft cover and remove
it toward the transmission end of the engine.
Disconnect the wiring plug from the left-hand
end of the module.
16 Disconnect the earth cables from the
electronic control unit bracket.
17 Undo the two bolts, one at each end,
securing the plastic fuel injector wiring trough
to the top of the fuel rail. Note that these bolts
also secure the fuel rail to the inlet manifold.
With the injector wiring disconnected, lift the
wiring trough up and off the injectors. Place
the trough to one side.
18 Remove the auxiliary drivebelt cover from
under the right-hand wheel arch.

10.30 Undo the two bolts (arrowed) and
1 the exhaust ifold heat shield

19 Refer to Chapter 4A, and disconnect the
wiring from the oxygen sensor on the catalytic
converter, then unbolt the exhaust front pipe/
catalytic converter from the exhaust manifold,
taking care to support the flexible section.
Note: Angular movement in excess of 10°
can cause permanent damage to the flexible
section.

20 Release the mounting rubbers and support
the front of the exhaust pipe to one side.

21 Slacken, but do not remove, the three
coolant pump pulley retaining bolts.

22 Unscrew the nuts and disconnect the
wiring from the starter motor. Also, release the
cable ties.

23 Unbolt the two wiring harness brackets
from the inlet manifold.

24 On models without air conditioning, turn
the auxiliary drivebelt tensioner pulley bolt
clockwise then insert a suitable pin through
the spring centre shaft to lock the spring in
its compressed state. Note the routing of the
drivebelt, then remove it from the pulleys —
mark the drivebelt for fitted direction. Note:
The drivebelt cannot be removed completely
untif the right-hand engine mounting has been
removed. Unscrew the auxiliary drivebelt
tensioner lower mounting bolt and the
tensioner roller upper pivot bolt. Remove the
tensioner from the timing cover.

25 On models with air conditioning, turn
the auxiliary drivebelt tensioner pulley bolt
clockwise to tension the spring, then insert a
suitable pin through the hole in the tensioner
body and into the hole in the timing cover
to lock the spring. Note the routing of the
drivebelt, then remove it from the pulleys -
mark the drivebelt for fitted direction. Note:
The drivebelt cannot be removed completely
until the right-hand engine mounting has
been removed. Turn the tensioner pulley bolt
clockwise again and remove the locking pin,
then gradually release the tensioner until it is
fully released. Unbolt the tensioner from the
timing cover.

26 Undo the bolt securing the oil dipstick
guide tube to the exhaust manifold and
withdraw the dipstick and guide tube from
the cylinder block baseplate. To do this, turn
the guide tube forward. Suitably cover or plug
the guide tube aperture in the cylinder block
baseplate to prevent dirt ingress.

SR

10.32 Undo the three bolts and remove the
oil filter h ing from the cylinder block

27 Disconnect the wiring from the oxygen
sensor on the exhaust manifold at the left-
hand front of the engine, then unscrew the
sensor from the head. Refer to Chapter 4A if
necessary.

28 Unbolt the left-hand engine lifting eye from
the cylinder head, complete with attached
wiring harness.

29 On models with air conditioning, unbolt the
compressor from the cylinder block, release
the refrigerant lines from their brackets and
support the compressor clear of the engine.
Do not disconnect the refrigerant lines from
the compressor.

30 Unbolt the exhaust manifold heat shield
(see illustration), then unscrew the mounting
nuts and withdraw the exhaust manifold from
the cylinder head. Recover the gasket.

31 Remove the oil filter from the filter housing
as described in Chapter 1A. Remove as much
of the oil remaining in the filter housing as
possible using clean rags.

32 Undo the three bolts and remove the oil
filter housing from the cylinder block (see
illustration). Place absorbent rags below the
housing as it is removed to catch any remaining
oil. Recover the filter housing seal noting thata
new seal will be required for refitting.

33 Loosen the clips and disconnect the
radiator upper hose from the radiator and
thermostat housing.

34 The engine must now be supported while
the right-hand engine mounting is removed. To
do this, use a hoist attached to the top of the
engine, or make up a wooden frame to locate
beneath the sump and use a trolley jack.

35 Remove the right-hand engine mounting
bracket with reference to Section 15, then
remove the auxiliary drivebelt.

36 Fully unscrew the bolts and remove the
coolant pump pulley from its drive flange.

37 Undo the three bolts securing the
thermostat housing cover to the coolant
pump. Remove the sealing ring from the
housing cover noting that a new one will be
required for refitting.

38 Undo the bolts securing the coolant pump
and timing cover to the cylinder head (see
illustration). Note that it is not necessary to
remove all the coolant pump bolts as three
are shorter than the rest, and only secure the
pump to the timing cover.

39 Remove the camshaft cover as described
in Section 3.

40 Using a socket or spanner on the
crankshatft pulley hub bolt, turn the crankshaft
in the normal direction of rotation (clockwise
as viewed from the right-hand side of the car)
until the TDC notch on the crankshaft pulley is
located just before the cast lug on the timing
cover (see Section 4).

41 Check that No 1 piston is on the com-
pression stroke by observing No 1 cylinder
camshaft lobes. All four lobes should be
pointing outwards (away from the engine). If
they are not, No 1 piston is on the exhaust
stroke and the.crankshaft should be turned
‘hrOU"'” fidme s . i
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‘before the TDC notch aligns with the lug
the timing cover.
Undo the closure bolt from the crankshaft
) position setting hole. The plug is located
he front facing side of the cylinder block
eplate, adjacent to the timing cover joint.
Note that a new closure bolt sealing ring will
be required for refitting.
Slowly turn the crankshaft in the normal
tion of rotation until the TDC positioning
(or suitable alternative), described in
tion 4, engages with the TDC slot in the
kshaft.
Obtain a suitable roll-pin, or similar, of 2 mm
neter and approximately 30 mm long, to use
L timing chain tensioner locking tool.
Using a suitable spanner engaged with
flats provided on the inlet camshatft, apply
n in a clockwise direction (as viewed
 the right-hand side of the car) to the
shaft, to take up any slack in the timing
n. This will push the timing chain tensioner
r fully into its bore.
Hold the camshaft in this position and
in the tensioner plunger in the released
ition by inserting the roll-pin through the
losure plug aperture and into the hole on the
sioner body.
Undo the two bolts and remove the timing
sliding rail from the top of the cylinder

Slacken the sprocket retaining bolts
both camshafts, using the spanner to
nterhold each camshaft as the bolts are
kened. Remove both sprocket bolts
ether with the camshaft position sensor
phase disc from the inlet camshaft. Ease the
rockets and chain off the camshafts and
 the sprockets on the top of the timing

10.38 Undo the bolts (1) securing the coolant pump, and the bolts (arrowed) securing the
fiming cover to the cylinder head

49 Undo the retaining bolt and remove the
camshaft position sensor from the front of the
timing cover.

50 Working in the specified sequence,
progressively slacken the cylinder head
retaining bolts half a turn at a time until all the
bolts are loose (see illustrations). Remove
the bolts from their locations noting that new
bolts will be required for refitting.

51 Slightly raise the cylinder head so it just
clears the cylinder block face and move the
head toward the transmission end of the

engine. The head will be initially tight due to
the sealant on the timing cover gasket and
head gasket. Note that the locating dowel
holes on the cylinder head are elongated to
allow the head to move sideways slightly.

52 As soon as sufficient clearance exists,
lift the cylinder head up and off the cylinder
block. At the same time, release the timing
chain guide rail from the peg on the cylinder
head, and guide the chain tensioner clear of
the tensioning rail. Check that the tensioner
locking pin is not dislodged as the cylinder

é) H44656

1.0 litre engines

10.50a Cylinder head bolt slackening sequence -~

10.50b Cylinder head boit slackening sequence —~
12and ¥ ¥iuines
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10.57 Before refitting the cylinder head,
insert the camshaft setting tool (arrowed)
into the slots in the ends of the camshafts

head is lifted up. Place the cylinder head on
wooden blocks after removal to avoid damage
to the valves. Recover the cylinder head
gasket.

Preparation for refitting

53 The mating faces of the cylinder head
and cylinder block must be perfectly clean
before refitting the head. Scouring agents
are available for this purpose, but acceptable
results can be achieved by using a hard plastic
or wood scraper to remove all traces of gasket
and carbon. The same method can be used
to clean the piston crowns. Take particular
care to avoid scoring or gouging the cylinder
head mating surfaces during the cleaning
operations, as aluminium alloy is easily
damaged. Make sure that the carbon is not
allowed to enter the oil and water passages -
this is particularly important for the lubrication
system, as carbon could block the oil supply
to the engine’s components. Using adhesive
tape and paper, seal the water, oil and bolt
holes in the cylinder block. To prevent carbon
entering the gap between the pistons and
bores, smear a little grease in the gap. After
cleaning each piston, use a small brush to
remove all traces of grease and carbon from
the gap, then wipe away the remainder with a
clean rag.

54 Check the mating surfaces of the cylinder
block and the cylinder head for nicks, deep
scratches and other damage. If slight, they
may be removed carefully with a file, but
if excessive, machining may be the only

10.67a Tighten the cylinder head bolts to
the Stage 1 torque setting using a torque
wrench

10.60 Position the cylinder head gasket
on the block with the words OBEN/TOP
uppermost

alternative to renewal. If warpage of the
cylinder head gasket surface is suspected,
use a straight-edge to check it for distortion.
Refer to Part C of this Chapter if necessary.
55 Thoroughly clean the threads of the
cylinder head bolt holes in the cylinder block.
Ensure that the bolts run freely in their threads,
and that all traces of oil and water are removed
from each bolt hole.

56 Using a sharp knife, partially cut through
the timing cover gasket flush with the top of
the cylinder block. Release the gasket from
the timing cover and bend it in half to break
it off at the cut line. Remove the upper part of
the gasket, and thoroughly clean the mating
surface, paying particular attention to the
cylinder block edge where it contacts the
timing cover.

57 Before refitting the cylinder head, using
the spanner on the camshaft flats, turn the
camshafts slightly, as necessary, until the
camshaft setting tool described in Section 4
can be inserted into the slots in the ends of
the camshafts (see illustration). With the
tool in position, the camshaft lobes for No 1
cylinder should be pointing outward.

Refitting

58 Prior to locating the cylinder head
gasket on the cylinder block, cut off the two
protruding tabs at the timing cover end of the
gasket, flush with the gasket edge.

59 Apply a 2 mm diameter bead of silicone
sealant to the joint between the cylinder block
and the timing cover on each side.

10.67b Tighten the cylinder head bolts
through the Stage two, three and four
angles using an angle tightening gauge

60 Check that the locating dowels are in
position in the cylinder block, then lay the
new gasket on the block face, with the words
OBEN/TOP uppermost (see illustration),
Push the gasket hard up against the timing
cover so that it engages with the sealant.

61 Position the new timing cover gasket
upper part on the timing cover, so that its lower
ends engage with the sealant. Temporarily
insert the left- and right-hand upper timing
cover mounting bolts to locate the gasket in
the correct position.

62 Apply a further 2 mm diameter bead
of silicone sealant to the joint between the
cylinder block and the timing cover on each
side.

63 Carefully lower the cylinder head into
position on the gasket, guiding the chain
tensioner past the tensioning rail and guiding
the tensioner locking pin into the timing cover
access hole. Check also that the timing chain
guide rail engages with cylinder head peg.
64 Once the head is seated on its dowels,
tap it towards the timing cover with a rubber
mallet.

65 Refit the three lower timing cover retaining
bolts (one at each side, and one below the
coolant pump). Tighten the three bolts to the
specified torque.

66 Remove the camshaft setting tool from
the camshaft slots.

67 Fit the new cylinder head retaining bolts
and screw in the bolts until they contact the
cylinder head. Working in the reverse order
to the loosening sequence shown earlier in
this Section, tighten the cylinder head bolts
to the Stage one torque setting given in the
Specifications, using a torque wrench. Again
working in the correct order, tighten all the
bolts through the Stage two angle using an
angle measuring gauge (see illustrations).
Repeat for Stage three and Stage four.

68 Slacken the three previously-fitted bolts
securing the timing cover to the cylinder
head.

69 Refit the bolts around the coolant pump
and tighten them securely.

70 Refit the remaining timing cover retaining
bolts and tighten them to the specified
torque.

71 Using the spanner on the camshaft flats,
turn the camshafts slightly, as necessary, unti
the camshaft setting tool can once again be
inserted into the camshaft slots.

72 Engage the camshaft sprockets with thei
respective camshafts, and fit the new retaining
bolts together with the phase disc on the inlef
camshaft. Tighten the bolts finger-tight only at
this stage and check that the phase disc on
the inlet camshaft can still be turned.

73 Refit the timing chain sliding rail to the top
of the cylinder head and secure with the two
bolts tightened securely.

74 Remove the roll-pin used to hold the
timing chain tensioner plunger in the retracted
position.

75 TJurn the éamshaft sensor phase disc as
nacessane intif the pha

fise nosition
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itable alternative), described in Section 4,
be located over the phase disc. If the
I/Opel tool is being used, bolt it to the
f the timing cover. If the alternative tool
bed is being used, ensure that its base is
act with the timing cover.

 Tighten the camshaft sprocket retaining
) 10 Nm (7 Ibf ft). Note that this is just
| torque loading to hold the sprockets
the phase disc in position when the
g tools are removed. Tighten the inlet
aft sprocket bolt first, followed by the
ust camshaft sprocket bolt.

move the crankshaft, camshaft and
e disc setting tools, then tighten the
haft sprocket retaining bolts to the
ecified torque in the stages given in the
secifications. Counterhold the camshafts
the spanner on the camshaft flats as the
ket bolts are tightened.

urn the crankshaft through two complete
utions, stopping just before the TDC
1 on the crankshaft pulley aligns with
lug on the timing cover. Check that
ur lobes for No 1 cylinder are pointing
ards (away from the engine).

fowly turn the crankshatft further until the
position setting tool can once again be
ted to lock the crankshaft.

should now be possible to re-insert
camshaft setting tool into the slots in the
hafts, and to fit the camshaft sensor
e disc setting tool over the disc. If this
t possible carry out the valve timing
tment procedure contained in Section 4.
allis satisfactory, remove all the setting/
ing tools and refit the timing chain
oner and cylinder block closure bolts
'new sealing rings. Tighten both closure
to the specified torque.

efit the camshaft position sensor using a
sealing ring and tighten the retaining bolt

)n models with air conditioning, refit the
ressor to the cylinder block and tighten
mounting bolts to the specified torque.
the refrigerant lines to their relevant clips
ackets.

efit the camshaft cover as described in

Ensure that the mating surfaces are clean,
fit a new sealing ring to the thermostat
ing cover. Refit the cover to the coolant
and tighten the bolts securely.

efit the coolant pump pulley and tighten
ree bolts to the specified torque. To
nt the pulley turning as the bolts are
ed, hold the pulley using a screwdriver
ged with one of the bolts and the pump
ntre spindle. Alternatively, wait until the
lary drivebelt has been refitted and tighten

Its then.

Refit the right-hand engine mounting
et together with the auxiliary drivebelt
reference to Section 15. Remove the
ist or trolley jack supporting the engine.
econnect the radiator top hose and

89 Thoroughly clean the mating surfaces of
the oil filter housing and cylinder block, and
refit the housing using a new seal. Refit and
tighten the retaining bolts to the specified
torque.
90 Fit a new sealing O-ring to the oil filter
housing cap, then clip the new oil filter element
to the cap.
91 Fit the cap and filter element assembly
to the oil filter housing and screw the cap
into position. Finally, tighten the cap to the
specified torque.
92 Refit the exhaust manifold, together with
a new gasket, and tighten the mounting nuts
to the specified torque. Refit the exhaust
manifold heat shield.
93 Refit the left-hand engine lifting eye to the
cylinder head and tighten the bolts securely.
Attach the wiring harness.
94 Refer to Chapter 4A and refit the oxygen
sensor to the exhaust manifold. Reconnect
the wiring.
95 Renew the oil dipstick guide tube O-rings
and lubricate the O-rings with petroleum jelly.
Insert the guide tube into the cylinder block
baseplate then secure the tube to the exhaust
manifold with the retaining bolt.
96 Refit the auxiliary drivebelt tensioner and
tighten the mounting bolts to the specified
torque.
97 Rotate the tensioner pulley bolt clockwise
as for removal, refit the auxiliary drivebelt as
previously noted and release the tensioner.
98 Refit the wiring harness brackets to the
inlet manifold.
99 Reconnect the wiring to the starter motor
and tighten the nuts. Secure the cable with
ties.
100 Reconnect the catalytic converter to the
exhaust manifold using a new flange gasket.
Tighten the converter-to-manifold nuts to the
specified torque first, followed by the support
bracket bolts. Refit the mounting rubbers,
then refit the oxygen sensor with reference to
Chapter 4A. Reconnect the wiring.
101 Refit the auxiliary drivebelt cover under
the right-hand wheel arch.
102 Refit the injector wiring and trough to the
top of the fuel rail.
103 Reconnect the earth cables to the
electronic control unit bracket.
104 Refit the ignition module with reference
to Chapter 5B, and reconnect the wiring.
105 Reconnect the wiring to the following
components:

a) Oil pressure switch.

b) Coolant temperature sensor.

¢) Camshaft position sensor.

d) Fuel injectors.

e) Throttle valve adjuster.

f) Engine electronic control unit (LH end of

engine).
g) Wiring combination plug (LH end of
engine).

h) EGR valve.
106 Reconnect the fuel feed hose to the fuel
rail.
107 Disconnect the heater return hose to the

EGR coolant flange, and secure the wiring
harness.

108 On 1.0 litre engines, attach the lower
wiring harness bracket to the inlet manifold.
109 Refit and tighten the bolt securing the
support bracket to the base of the inlet
manifold.

110 Refit the wiring harness support bracket
to the rear of the inlet manifold.

111 Reconnect the brake servo vacuum line
to the inlet manifold.

112 Where applicable, refit the cover over the
fuel rail.

113 Reconnect the heater feed hose to the
coolant pump and tighten the clip.

114 Refit the throttle housing as described in
Chapter 4A.

115 Refit the air cleaner assembly with
reference to Chapter 4A. Also refit the air inlet
duct to the front of the engine compartment.
116 Refit or reconnect the battery as
applicable.

117 Refill the cooling system and top-up the
engine oil with reference to Chapter 1A.

118 Refit the roadwheel then lower the vehicle

to the ground.

N
; -
Note: A new sump gasket must be used on
refitting. If the oil pick-up pipe is removed, a
new O-ring should be used on refitting.

Removal

1 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
Remove the right-hand roadwheel.

2 Drain the engine oil, with reference to
Chapter 1A, then refit and tighten the sump
drain plug.

3 Refer to Chapter 4A, and disconnect
the wiring from the oxygen sensor on the
catalytic converter, then unbolt the exhaust
front pipe from the exhaust manifold, taking
care to support the flexible section. Note:
Angular movement in excess of 10° can cause
permanent damage to the flexible section.
Release the mounting rubbers and support
the front of the exhaust pipe to one side to
allow removal of the sump.

4 Remove the auxiliary drivebelt cover from
under the right-hand wheel arch.

5 Undo the bolts securing the sump to the
cylinder block baseplate, timing cover and
transmission bellhousing, then withdraw
the sump. If necessary, tap the sump with a
soft-faced mallet to free it from its location ~
do not lever between the sump and cylinder
block baseplate mating faces. Recover the
gasket.

6 To remove the oil baffle plate, undo the
retaining bolts and remove the baffle plate
from the cylinder bloek baseplate.

7 If desired the foilypick-up pipe can be

11 Sump and oil pick-up pipe —
- removal and refitting
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... and recover the O-ring from the
flange |

11.11a Apply a 2 mm diameter bead of
silicone sealant to the joint between the
timing cover and cylinder block on each
side...

removed from the sump by unscrewing the two
support bracket retaining bolts and the two
bolts securing the flange to the end face of the
sump. Lift out the pick-up pipe and recover the
O-ring from the flange (see illustrations}. Note
that a new O-ring will be required for refitting.

Refitting

8 Thoroughly clean the inside and outside of
the sump ensuring that all traces of old gasket
are removed from the mating face. Also clean
the cylinder block baseplate mating face to
remove all traces of old gasket.

9 If the oil pick-up pipe has been removed,
fit a new O-ring to the flange, then refit the
pipe to the sump. Refit the flange bolts and
support bracket bolts, then tighten the flange
bolts securely. Tighten the support bracket
bolts securely.

12.2 Remove the securing screws and
withdraw the oil pump cover from the rear
of the timing cover

11.11b ... then place a new gasket on the
sump and locate the sump on the cylinder
block baseplate - shown with engine
removed

10 If removed, refit the oil baffle plate and secure
with the retaining bolts tightened securely.

11 Apply a 2 mm diameter bead of silicone
sealant to the joint between the timing cover
and cylinder block, on each side. Place a
new gasket on the sump, then locate the
sump on the cylinder block baseplate {see
illustrations). Refit the securing bolts and
tighten them finger-tight at this stage.

12 If the engine has been removed from the
car and separated from the transmission, use
a straight-edge to check that the transmission
mating face is aligned with the cylinder block
baseplate mating face (see illustration).

13 Tighten the bolts securing the sump to
the cylinder block baseplate and timing cover
progressively and securely. Now tighten the
bolts securing the sump to the transmission
bellhousing to the specified torque.

relief valve
cap and sealing ring.. . .

the oil pr

11.12 If the engine has been separated
from the transmission, use a straight-edge
to check the transmission mating face
alignment when refitting the sump

14 Refit the auxiliary drivebelt cover under
the right-hand wheel arch.

15 Reconnect the exhaust system front
pipe/catalytic converter to the manifold as
described in Chapter 4A. Also, reconnect the
wiring to the oxygen sensor.

16 Refit the roadwheel, and where necessary
the engine undertray sections, then lower the
car to the ground and refill the engine with oil
as described in Chapter 1A.

Note: A new pressure relief valve cap sealing
ring and new oil fill channel closure plug
sealing ring will be required for refitting.

Removal

1 Remove the timing cover and chain as
described in Section 6.

2 Remove the securing screws/bolts and
withdraw the oil pump cover from the rear of
the timing cover (see illustration).

3 Remove the inner and outer rotor from the
timing cover and wipe them clean. Also clean
the rotor location in the timing cover.

4 The oil pressure relief valve components
can also be removed from the timing cover
by unscrewing theseap. Withdraw the cap and
sealing ringy theSpring and plastic pin, and
the plunosf fseevillistration -
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the inner and outer rotor back in the
over, noting that the chamfer on the
tor outside diameter must face the
ver.

the clearance between the end
of the gears and the housing (endfloat)
traight-edge and a feeler gauge (see
on).

he clearance is outside the specified
renew the components as necessary.
mine the pressure relief valve spring and
and renew if any sign of damage or

vident.

ure that the rotor location in the interior
iming cover is scrupulously clean
mmencing reassembly.

lHing
oroughly clean the pressure relief valve
ents, and lubricate them with clean
| before refitting. Insert the plunger, the
and plastic pin, then refit the cap using a
ealing ring. Tighten the cap securely.
re that the gears are clean, then
them with clean engine oil, and
to the pump body. Ensure that the
er on the outer rotor outside diameter
the timing cover.
sure that the mating faces of the rear
d the pump housing are clean, then
he rear cover. Refit and tighten the
C screws securely.
ta new crankshaft oil seal to the timing
ver as described in Section 13.
efit the timing chain and cover to the
e as described in Section 6.
er refitting the timing cover, unscrew the
channel closure bolt from the lower front
side of the timing cover. Using a pump
il can filled with clean engine oil, insert
can spout into the oil channel, so that
out pushes back the internal ball valve.
the pump by filling it with oil until the oil
ut of the fill channel. Refit the closure
sing a new sealing ring and tighten it to

be required for refitting.
Disconnect the battery negative terminal
to Disconnecting the battery in the

move the air cleaner assembly as
bed in Chapter 4A.

ly apply the handbrake, then jack up
ont of the car and support it securely on
le stands (see Jacking and vehicle support).
ve the right-hand front roadwheel
le wheel arch liner for access to the
ft pulley.

12.4b ... then withdraw the spring and
plastic pin ...

4 Release the tension on the auxiliary
drivebelt and lock the tensioner in the released
position as described in the auxiliary drivebelt
renewal procedure in Chapter 1A. Note that
it is not necessary to completely remove the
drivebelt, as this would entail removal of the
right-hand engine mounting bracket. With the
drivebelt tension released, slip the belt off the
crankshaft pulley.

5 Using a socket or spanner on the crankshaft
pulley hub bolt, turn the crankshaft in the
normal direction of rotation (clockwise as
viewed from the right-hand side of the car)
until the TDC notch on the crankshaft pulley is
located just before the cast lug on the timing
cover (see illustration 4.6).

6 Using quick-drying paint, or similar, make
an alignment mark between the crankshaft
pulley and the pulley hub. It should only be
possible to refit the pulley in one position,
but it is advisable to make an alignment mark
anyway.

7 Unscrew the six crankshaft pulley retaining
bolts and remove the pulley from the hub. If
necessary, prevent the crankshaft from turning
as the pulley bolts are slackened, using a
spanner or socket on the pulley hub bolt.

8 Using a suitable socket, slacken the
crankshaft pulley hub retaining bolt. The
crankshaft can be prevented from turning as
the bolt is slackened, using Vauxhall/Opel
special tool KM-956 or a similar tool which
will engage with the flats on each side of the
pulley hub. Alternatively, remove the starter
motor, and lock the flywheel ring gear teeth

13.10 Carefully prise out the crankshaft oil
seal from the timing cover — shown with
timing cover removed

12.4c ... and the plunger

12.6 Check the oil pump gear endfloat
using a straight-edge and feeler gauge

using a suitable hooked tool bolted to the
bellhousing.

9 Unscrew the slackened crankshaft pulley
hub retaining bolt and remove the hub from
the crankshaft. Note that a new bolt will be
required for refitting.

10 The seal can now be carefully prised out
with a screwdriver or similar hooked tool (see
illustration).

11 Clean the oil seal seat with a wooden or
plastic scraper.

12 Grease the lips of the new seal, and tap it
into position until it is flush with the outer face
of the timing cover, using a suitable socket or
tube, or a wooden block (see illustration).

13 Refit the crankshaft pulley hub to the
crankshaft, ensuring that the punch mark on
the pulley hub is in the 11 o’clock position.

14 Screw in the new pulley hub retaining
bolt and tighten it to the specified torque,

L

13.12 Tap the new seal into position until
it is flush with the outer face of the timing
cover — shown with timing cover removed
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and into the recess - shown with engine
removed

in the stages given in the Specifications.
Prevent crankshaft rotation as the bolt is
tightened, using the method employed for
removal.

15 Refit the crankshaft pulley to the pulley
hub, with the marks made on removal aligned,
and tighten the six bolts securely.

16 Refit the auxiliary drivebelt as described in
Chapter 1A.

17 Refit the air cleaner assembly as described
in Chapter 4A.

18 Refit the wheel arch liner and roadwheel,
tightening the wheel bolts to the specified
torque.

19 Lower the car to the ground, then
reconnect the battery negative terminal.

Transmission end oil seal

20 Remove the flywheel/driveplate as
described in Section 14.

21 Carefully prise out the old seal from its
location using a screwdriver or similar hooked
tool.

22 Clean the oil seal seat with a wooden or
plastic scraper.

23 Grease the lips of the new seal, then
carefully locate the seal over the crankshaft
and into the recess in the cylinder block and
baseplate (see illustration).

24 Tap the seal into position using a suitable
socket or tube, or a wooden block, until it is
flush with the outer faces of the cylinder block
and baseplate (see illustration).

25 Refit the flywheel/driveplate as described
in Section 14.

14.2 If the engine is removed, lock the
flywheel with a suitable tool

13.24 Tap the seal into position until it is
flush — shown with engine removed

14 Flywheel/driveplate -
_removal, inspection
and refitting i

R

Note: New flywheel/driveplate retaining bolts
will be required on refitting.

Removal

Manual and Easytronic models

1 Remove the transmission as described in
Chapter 7A or 7C, as applicable, then remove
the clutch assembly as described in Chapter 6.
2 Prevent the flywheel from turning by locking
the ring gear teeth with a similar arrangement
to that shown (see illustration). Alternatively,
bolt a strap between the flywheel and the
cylinder block/crankcase. Make alignment
marks between the flywheel and crankshaft
using paint or a suitable marker pen.

3 Slacken and remove the retaining bolts and
remove the flywheel. Do not drop it, as it is
very heavy.

Automatic models

4 Remove the transmission as described in
Chapter 7B then remove the driveplate as
described in paragraphs 2 and 3.

Inspection

5 On manual and Easytronic transmission
models, examine the flywheel for scoring of
the clutch face. If the clutch face is scored, the
flywheel may be surface-ground, but renewal
is preferable.

6 On automatic transmission models closely
examine the driveplate and ring gear teetf
for signs of wear or damage and check the
driveplate surface for any signs of cracks.

7 If there is any doubt about the condition o
the flywheel/driveplate, seek the advice of ¢
Vauxhall/Opel dealer or engine reconditioning
specialist. They will be able to advise if it is
possible to recondition it or whether renewa
is necessary.

Refitting
Manual and Easytronic models

8 Clean the mating surfaces of the flywhes
and crankshaft.

9 Apply a drop of locking compound to eact
of the new retaining bolt threads then offe
up the flywheel, if the original is being refitte
align the marks made prior to removal. Screy
in the retaining bolts.

10 Lock the flywheel by the method use
on removal, and tighten the retaining bolts
to the specified Stage 1 torque setting ther
angle-tighten the bolts through the specifie
Stage 2 angle. It is recommended that ar
angle-measuring gauge is used during the fina
stage of the tightening, to ensure accurac)
(see illustrations). If a gauge is not available
use white paint to make alignment mark:
between the bolt head and flywheel prior f
tightening; the marks can then be used f
check that the bolt has been rotated throug
the correct angle.

11 Refit the clutch as described in Chapter |
then remove the locking tool, and refit the trans
mission as described in Chapter 7A or 7C.

Automatic models

12 Clean the mating surfaces of the driveplat
and crankshaft and remove all traces of locking
compound from the driveplate retaining bol
threads.

13 Apply a drop of locking compound to eac!
of the new retaining bolt threads then offer uj
the driveplate, if the original is being refittex
align the marks made prior to removal. Screy
in the retaining bolts.

14 Lock the driveplate by the method use
on removal, and tighten the retaining bolts t
the specified torque.

15 Remove the locking tool and refit the
transmission as described in Chapter 7B.

b

A

14.10a Tighten the flywheel bolts to the
specified torque using a torque wrench . . .

14.10bl. “then through the specifiac!
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ight-hand engine mounting-to-engine bracket bolts (A) and

i

15.12 Left-hand engine mounting-to-transmission bracket
bolts (A) and mounting-to-body bolts (B)

To improve access, firmly apply the
ake, then jack up the front of the vehicle
pport it on axle stands (see Jacking and
cle support).

eck the mounting blocks (rubbers)
ee if they are cracked, hardened or
arated from the metal at any point. Renew
mounting block if any such damage or
rioration is evident.

Check that all the mounting securing nuts
nd bolts are securely tightened, using a
wrench to check if possible.

g a large screwdriver, or a similar tool,
ck for wear in the mounting blocks by
ly levering against them to check for
ay. Where this is not possible, enlist
aid of an assistant to move the engine/
ission unit back-and-forth, and from
-to-side, while you observe the mountings.
some free play is to be expected, even
new components, excessive wear
Ild be obvious. If excessive free play is
check first to see that the securing nuts
bolts are correctly tightened, then renew
‘worn components as described in the
wing paragraphs.

Before slackening any of the engine

mounting-to-body bolts (B)

mounting bolts/nuts, the relative positions of
the mountings tc their various brackets should
be marked to ensure correct alignment upon
refitting.

Right-hand mounting

5 With reference to Chapter 4A, remove the
air cleaner housing.

6 Support the weight of the engine using a
trolley jack with a block of wood placed on its
head.

7 Undo the two bolts securing the right-hand
engine mounting to the mounting bracket on
the engine (see illustration).

8 Undo the three bolts securing the mounting
to the body, and remove the mounting. If
necessary, the mounting bracket on the engine
may be unbolted from the cylinder block.

9 Refitting is a reversal of removal. Tighten
the bolts to the specified torque.

Left-hand mounting

10 Remove the battery and battery tray as
described in Chapter 5A.

11 Support the weight of the transmission
using a trolley jack with a block of wood
placed on its head.

12 Unscrew the two bolts securing the
mounting bracket to the transmission bracket
(see illustration).

13 Unscrew the two bolts securing the
mounting to the body, slightly lower the
engine, then remove the mounting assembly
from the car.

14 Refitting is a reversal of removal. Ensure all
bolts are tightened to their specified torques.

15.16 Rear engine mounting/torque link
retaining bolts (arrowed)

Rear mounting/torque link

15 Apply the handbrake, then jack up the
front of the vehicle and support it on axie
stands (see Jacking and vehicle support).

16 Working under the vehicle, undo the bolt
securing the torque link to the mounting on
the transmission bracket (see illustration).

17 Undo the bolt securing the torque link to
the subframe, and remove the link.

18 Undo the bolts securing the torque link
rubber mounting bracket to the transmission
and remove the bracket and mounting.

19 Locate the new mounting bracket in
position. Insert the bolts and tighten to the
specified torque.

20 Refit the torque link to the subframe and
mounting, insert the bolts and tighten to the
specified torque.

21 On completion, lower the vehicle to the
ground.
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ft housing — removal, inspection and refitting
- removal, inspection and refitting
test - description and interpretation
Ol SDRIS — FONOWEL s pi0vs:s oimnse st pasmsioiors szaimime o sorote

See Chapter 1B

Flywheel — removal, inspection and refitting ................... 16
General InformBHON «.cis e ssiw s by sirais s b 1
Hydraulic tappets and rocker arms — removal, inspection and

L o e o AL eem Py 10
Oil cooler/heat exchanger — removal and refitting . . L0 S
Oil pump - removal, inspection and refitting .. . . .. i von, 19
Sump—removal and refitting . ...« coscoon sossenemonesiossinne 12

Timing chain, sprockets, tensioner and guide rails — removal and
L1210 iRt ey S A P M LR Rt s Iy R

........................ See Weekly checks Timing cover — removal and refitting ............
ansmission mountings — inspection and renewal . ....... 17  Valve timing - checking and adjustment
grees of difficulty
suitable for % Fairly easy, suitable § Fairly difficult, § Difficult, suitable § Very difficult, §
with little 3—’§ for beginner with § suitableforoompetenti for experienced DIY § suitable for expert Ay
e 9, | some experience Ay | DIY mechanic < | mechanic 3 | DIY or professional &

pecifications

ession pressures
difference between any two cylinders. . ................

Four-cylinder, in-line, water-cooled. Chain-driven double overhead
camshafts, 16 valves

Z13DTH, Z13DTl, Z13DTJ and Z13DTR

69.6 mm

82,0 mm

1248 cc

1-8-4-2 (No 1 cylinder at timing chain end)

Clockwise (viewed from timing chain end of engine)

16.8:1
17.6:1
18.0:1

lIs of engine code location, see ‘Vehicle identification’ in the Reference Chapter.

1.5 bar

Gear-type, driven directly from crankshaft
1.4 bars at idle speed

0.10 to 0.23 mm
0.050 to 0.075 mm



Torque wrench settings
Auxiliary drivebeit tensioner to cylinder block . ... ......covvvvvnn
Big-end bearing cap nuts:*

T L B s ST DR

SIRGOD /s 10w s omerwi b ioe ss e T R PR se Bledas s e e
Camehaft divegear Dol 5. swen wamavabmsealdilsis sas s & wi
Camshaft housing closure bolts. . . .......covviiiiieiiinniina
Camshaft housing to cylinder head:

M8 S BORS 50 40 mmmamstemes: s e s pss s O

Camshaft position sensor retainingbolt. . . ...
Camshaft SProcket DOt . ......c.css 0 se s neissieseioms s s omesssos
Catalytic converter support bracket to sump reinforcement bracket . .
Catalytic converter-to-turbochargerbolts .. .....................
Coolant pipe-to-heat exchangerbolts. ..................coiun.
CODIANt DUITIDIIUIEEG o ecoroiirorwio e sr g ensons oho;al i e yos s o s Sisiars syl
Crankshaft pulley hub to crankshaft:1*

DUERIET o 71y a8 A D T R e e e S o R S A e R AT W N R G

Crankshaft pulleytopulleyhub . .........cooiviiiiieiiiinnnn.
Cylinder block baseplate bolts:*
M10 bolts:

SO0 o o iondsrm s s o e T IR AN s

Engine/transmission mountings:
Left-hand:
Motnting=to-body bolts ..« s vi-vaies v siidans s sivesivs s
Mounting bracket to transmission bracket:
SPGB i vsieiaisie SR S e e e s AR
SVBIER = 05w ool Wi 5 e ST 0 3 R Ty A V2
Transmission bracket to transmission (5-speed transmissions):
DUBGO T L e o s AR A e R Ta e e e R e
s R Py P L R 0
Transmission bracket to transmission (6-speed transmissions):
EHBOON oiatitasinTe o oo T el T e 25 R S
ORI s e R S S e R R TR N R SR
Rear mounting/torque link:
Mounting to subframe:
ERUBMEIE Y v M AL O 58 S TR T S
BINOB Q. i e h e et R g A R e SR Rl
Mounting to transmission bracket:
IR o s A e s A S R ST e e
OUBGO 2 i viraca ol it Cone a0 a0 60T o e
Transmission bracket to transmission:
- L T
T L T I T PR e
Right-hand:
Engine bracket-to-enginebolts ............cii0iiiiiiinnn
MOLINtING=t0-bOAY DOl it i dadaisma T s asisis vae
Mounting-to-engine bracket boits:
T o S
SUBE D e v O T GO NG S A SIS By s A oS e T
Engine-to-tranamission BDOWS ...« «iassialsiias sie/aie e 16 3147010 605 s)0 2 5. 4'n
FIVWRORIBOIE" o« . cioinsivisammnminswaaiamma v iris s v/ ae g ass aim ks
Fuel rail mounting bracket to camshaft housing . ......covvvivnons
Fuel rail-to-mounting bracketbolts . .............coviviiiiininn
Qil cooler/heat exchanger to oil filterhousing . . .. ..........c.uun.
ONTilter ROUSING GOV 5wzl e iians sk s a e SR s e R
Oilfilter housing to CYliNderbIOCK ... ..o cas s-vreessio sisains oo vcesinnn
SUMPABIRNPIIG . e s T e A A A R st

7 TRITOR] S R

Y BN Thy e

Nm
50

20

Angle-tighten a further 40°
150

15

18
7
150
25
25

50
Angle-tighten a further 90°
25

20
Angle-tighten a further 90°
30

40
Angle-tighten a further 80°
Angle-tighten a further 90°

Angle-tighten a further 45°

60
Angle-tighten a further 30°

80
Angle-tighten a further 30°
80
Angle-tighten a further 45°

80
Angle-tighten a further 45°

80
Angle-tighten a further 45°

60

Ibf ft
37

15

111
"

18
13

i1
18
18

37

18

15

22

30

59

59

44

59

59

59

59

44
26
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wrench settings (continued)
guide rail bolts.
tensioner bolts
fensioner rail pivot bolt
er retaining nuts/bolts. .. ........
oil supply pipe banjo union bolts

© NN~

0 use this Chapter

j Part of Chapter 2 describes the
edures which can reasonably be
ut on the engine while it remains in
. If the engine has been removed
ghicle and is being dismantled as
in Chapter 2C, any preliminary
g procedures can be ignored.

it, while it may be possible physically
items such as the piston/connecting
blies while the engine is in the
ch tasks are not usually carried out
g operations, and usually require the
of several additional procedures (not
the cleaning of components and
for this reason, all such tasks are
major overhaul procedures, and are
in Chapter 2C.

2C describes the removal of the
ission unit from the vehicle, and
aul procedures which can then
out.

e description

litre common-rail diesel engine is
valve, in-line four-cylinder, double
camshaft (DOHC) type, mounted
at the front of the car with the
on attached to its left-hand end.
kshaft runs in five main bearings.
s are fitted to No 3 main bearing
half) to control crankshaft endfloat.
der block is made of cast iron and
r bores are an integral part of the
this type of engine the cylinder bores
s referred to as having dry liners.
N baseplate is bolted to the cylinder
forms the lower half of the crankcase.
inecting rods rotate on horizontally-
ng shells at their big-ends. The
e attached to the connecting rods
pins, which are a sliding fit in the
rod small-end eyes and retained by
8 aluminium-alloy pistons are fitted
piston rings = two compression
an oil control ring.
afts are situated in a separate
bolted to the top of the cylinder
exhaust camshaft is driven by the
it by a hydraulically tensioned timing
drives the inlet camshaft via a spur
cylinder has four valves (two inlet

and two exhaust), operated via rocker arms
which are supported at their pivot ends by
hydraulic self-adjusting valve lifters (tappets).
One camshaft operates the inlet valves, and
the other operates the exhaust valves,

The inlet and exhaust valves are each
closed by a single valve spring, and operate in
guides pressed into the cylinder head.

A rotor-type oil pump is located in the timing
cover attached to the cylinder block, and is
driven directly from the crankshaft. An oil
cooler (heat exchanger) is fitted to keep the oil
temperature stable under arduous operating
conditions.

The coolant pump is located externally on
the timing cover, and is driven by the auxiliary
drivebelt.

Operations with engine in place

The following operations can be carried out
without having to remove the engine from the
vehicle.

a) Removal and refitting of the cylinder head.
b) Removal and refitting of the timing cover.
c) Removal and refitting of the timing chain,
tensioner, sprockets and guide rails.
d) Removal and refitting of the camshaft
housing.
&) Removal and refitting of the hydraulic
tappets and rocker arms.
f) Removal and refitting of the camshafts.
g) Removal and refitting of the sump.
h) Removal and refitting of the big-end
bearings, connecting rods, and pistons.*
i) Removal and refitting of the oil pump.
j) Removal and refitting of the oil cooler/
heat exchanger.
k) Renewal of the crankshaft oil seals.
/) Renewal of the engine mountings.
m)Removal and refitting of the flywheel.
* Although the operation marked with an
asterisk can be carried out with the engine in
the vehicle (after removal of the sump), it is

2.3a Open the cover on the fuse/relay
box...

preferable for the engine to be removed, in the
interests of cleanliness and improved access.
For this reason, the procedure is described in
Chapter 2C.

2

Compression test

Note: A compression tester specifically designed
for diesel engines must be used for this test.

1 When engine performance is down, or if
misfiring occurs which cannot be attributed
to the fuel system, a compression test can
provide diagnostic clues as to the engine’s
condition. If the test is performed regularly, it
can give warning of trouble before any other
symptoms become apparent.

2 A compression tester specifically intended
for diesel engines must be used, because of
the higher pressures involved. The tester is
connected to an adapter which screws into the
glow plug or injector hole. On these models,
an adapter suitable for use in the injector holes
will be required. It is unlikely to be worthwhile
buying such a tester for occasional use, but it
may be possible to borrow or hire one - if not,
have the test performed by a garage.

3 Unless specific instructions to the contrary
are supplied with the tester, observe the
following points:

a) The battery must be in a good state of
charge, the air filter must be clean, and
the engine should be at normal operating
temperature.

b) All the fuel injectors must be removed
before starting the test (see Chapter 4B).

c) Open the cover on the engine

compartment fuse/relay box and remove
the fuel pump relay (see illustrations).

2.3b

. and remove the fuel pump relay
(arrowed)
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3.2 Camshaft timing slot (arrowed) for use
with the camshaft locking tools

4 Screw the compression tester and adapter
in to the fuel injector hole of No 1 cylinder.

§ With the help of an assistant, crank the
engine on the starter motor; after one or
two revolutions, the compression pressure
should build-up to a maximum figure, and
then stabilise. Record the highest reading
obtained.

6 Repeat the test on the remaining cylinders,
recording the pressure in each.

7 All cylinders should produce very similar
pressures; any difference greater than that
specified indicates the existence of a fault.
Note that the compression should build-up
quickly in a healthy engine; low compression
on the first stroke, followed by gradually-
increasing pressure on successive strokes,
indicates worn piston rings. A low compression
reading on the first stroke, which does not
build-up during successive strokes, indicates
leaking valves or a blown head gasket (a
cracked head could also be the cause).
Note: The cause of poor compression is less
easy to establish on a diesel engine than on
a petrol one. The effect of introducing oil into
the cylinders (‘wet’ testing) is not conclusive,
because there is a risk that the oil will sit in the
recess on the piston crown instead of passing
to the rings.

8 On completion of the test, refit the fuel
pump relay, then refit the fuel injectors as
described in Chapter 4B.

Leakdown test
9 A leakdown test measures the rate at which

3.8 Disconnect the injector wiring then
move the wiring harmess guide forward

3.3a Inserting the Vauxhall/Opel

crankshaft locking tool through the timing
hole in the bellhousing

is an alternative to a compression test, and in
many ways it is better, since the escaping air
provides easy identification of where pressure
loss is occurring (piston rings, valves or head
gasket).
10 The equipment needed for leakdown
testing is unlikely to be available to the home
mechanic. If poor compression is suspected,
have the test performed by a dealership.

3 Engine assembly/
wvalve timing holes - '
general information and usage

Note: Do not attempt to rotate the engine
whilst the camshafts are locked in position.
If the engine is to be left in this state for a
long period of time, it is a good idea to place
suitable warning notices inside the car, and in
the engine compartment, This will reduce the
possibility of the engine being accidentally
cranked on the starter motor, which is likely to
cause damage with the locking tools in place.

1 To accurately set the valve timing for all
operations requiring removal and refitting of the
timing chain, timing slots are machined in the
camshafts and corresponding holes are drilled
in the camshaft housing. Timing holes are
also drilled in the flywheel, and transmission
bellhousing. The holes are used in conjunction
with camshaft and crankshaft locking tools to
lock the camshafts and crankshaft when all
the pistons are positioned at the mid-point of
their stroke. This arrangement prevents the
possibility of the valves contacting the pistons
when refitting the cylinder head or timing
chain, and also ensures that the correct valve
timing can be obtained. The design of the
engine is such that there are no conventional
timing marks on the crankshaft or camshaft
sprockets to indicate the normal TDC position.
Therefore, for any work on the timing chain,
camshafts or cylinder head, the locking tools
must be used.

2 The Vauxhall/Opel special tool for locking
the camshafts comprises a spring-loaded
plunger free to slide in the bore of the tool
body. The tool body is screwed into the
camshaft housing timing hole (after removal
of a closure plug) so that the sliding plunger
contacts the exhaust camshaft. The plunger

; 74
3.3b Using a drill bit (arrowed) to lock the
crankshaft through the additional timing
hole provided in the flywheel
is retained in contact with the camshaft by
the spring. The crankshaft is then rotated
by means of the crankshaft pulley bolt until
a machined slot in the camshaft aligns with
the tool plunger (see illustration). The spring
then forces the plunger into engagement with
the slot, locking the camshaft in the timing.
position. To accurately check the valve timing,
or for any work that entails removal of the:
camshafts or their drivegears, two of these
tools will be required, one for each camshaft.
3 The Vauxhall/Opel special tool for locking
the crankshaft is simply a 6 mm diameter
pin which is inserted through a hole in the
bellhousing to engage with a corresponding:
hole in the rim of the flywheel. An additional
hole is provided in the inner face of the
flywheel with a corresponding hole in the:
cylinder block, for use when the transmission:
has been removed (see illustrations). ‘
4 The Vauxhall/Opel tool numbers are as
follows:

Camshaft locking tools EN-46781
Crankshaft locking tool

(bellhousing into flywheel) EN-46785
Crankshaft locking tool

(flywheel into cylinder block) EN-46778
5 Although the Vauxhall/Opel camshaft:
locking tools (or aftermarket equivalents) an
relatively inexpensive and should be readil
available, it is possible to fabricate suit
alternatives, with the help of a local ma

in the relevant Sections of this Chapter whe
the tools are required.

Camshaft Jocking tool

6 Lift off the plastic cover over the top of th
engine.

plastic wiring harness guide to the top of thé
camshaft housing.

wiring connectors to the four injectors, thes
disconnect the injector wiring, while at the
same time moving the wiring harness guid
forward (see illustration).

9 Unscrew the closure bolt from the val#
timing checking hole on the front face of i
camshaft hoysihig, The bolt is located abows
and jusf Betige8at Nos 2 and 3 glow pluas
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closure bolt as a pattern, obtain
threaded dowel rod, or suitable
feW into the closure bolt hole. With

a machine shop or engineering
@ up the camshaft locking tool
the dowel rod or bolt machined
s). Note that for some of the
described in this Chapter, two
will be needed, one for each

| the closure bolt, thoroughly clean
ds and apply suitable thread-
ound. Screw the bolt into the
ihousing and tighten to the specified

reconnect the injector wiring
then refit and tighten the three
guide retaining bolts. Refit the
on completion.

locking tools

drill bits or dowel rods can be
ernatives for the Vauxhall/Opel
s described previously. Their
dlameters are as follows:

locking tool (bellhousing into

6.0 mm diameter

locking tool (flywheel into cylinder

special tools will be required
tion. Read through the entire
familiarise yourself with the work
en either obtain the manufacturer's
or use the alternatives described.
s and sealing rings will also be
or all disturbed components.

the battery negative terminal
sconnecting the battery in the
the turbocharger charge air pipe as
Chapter 4B.

the wiring connector at the
position sensor on the top of the

g.

the three bolts and remove the
g bracket and fuel rail mounting
from the camshaft housing

3.10a To make an alternative camshaft
locking tool . ..

4 Disconnect the wiring connectors at the

four glow plugs.

5 Unscrew the three bolts securing the

plastic wiring harness guide to the top of the

camshaft housing.

6 Release the locking catches securing the

wiring connectors to the four injectors, then

disconnect the injector wiring, while at the

same time moving the wiring harness guide

forward (see illustration 3.8).

7 Undo the two retaining bolts securing the

fuel rail to the mounting bracket.

8 Undo the three bolts and remove the engine

lifting bracket and fuel rail mounting bracket

from the camshaft housing (see illustration).

After removal of the mounting bracket, take

care not to apply any force to the fuel rail

otherwise damage could be caused to the

high-pressure fuel pipes.

9 Unscrew the closure bolt from the valve
timing checking hole on each side of the
camshaft housing (see illustration).

10 The camshafts must now be set to the

4.9 Unscrew the closure bolt from the
valve timing checking hole on each side of
the camshaft housing

Suitable roll pin for
fitting / removing tool
10 —
. -y
.', t
T
g
AH dimensions in mm H31234

3.10b ... have suitable dowel rods or bolts
machined to the dimensions shown

timing position, to enable a camshaft locking
tool to be inserted (see Section 3).

11 If the Vauxhall/Opel camshaft locking
tools or similar alternatives are available,
screw one of the tools into each of the valve
timing checking holes. Ensure that the mark
on the tool plunger is facing upwards (see
illustration). Using a socket or spanner on the

4.11 If the Vauxhall/Opel camshaft locking
tools (1) are being used, screw the tools
into the valve timing checking holes.
Ensure that the mark on the tool plunger
(arenwed) 1= facing upwards
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4.12a If the home-made tools are being
used, screw one of the tools (arrowed) into

each timing hole in the camshaft housing .. .
crankshaft pulley hub bolt, turn the crankshaft
in the normal direction of rotation (clockwise
as viewed from the right-hand side of the car)
until the spring-loaded plungers of the locking
tools slide into engagement with the slot on
each camshaft. There will be an audible click
from each tool when this happens and the
plungers will be seen to move in, towards the
camshafts.

12 |f the home-made locking tools described
in Section 3 are being used, insert a
screwdriver through the valve timing checking
hole on the front of the camshaft housing, and
into contact with the exhaust camshaft. Using
a socket or spanner on the crankshaft pulley
hub bolt, turn the crankshaft in the normal
direction of rotation (clockwise as viewed
from the right-hand side of the car) until the
screwdriver can be felt to engage with the
slot in the camshaft. Screw the tool into the

4.14a Insert the camshaft locking tool
through the bellh g into

with the flywheel. Hold the tool in place
with the spring

4.14b Alternatively, use a suitable drill
bit. ..

4.12b ... so the end of the tool engages
with the slot in the camshaft (shown with
camshaft removed)

camshaft housing until resistance is felt, then
turn the crankshaft slightly until the camshaft
slot is correctly aligned, and the tool can be
screwed fully in (see illustrations). Repeat
this procedure for the inlet camshaft.
13 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vebicle support).
14 Insert the Vauxhall/Opel crankshaft locking
tool or suitable alternative (see Section 3)
into the timing hole at the side or base of the
transmission bellhousing and into engagement
with the flywheel (see illustrations). It may be
necessary to turn the crankshaft very slightly
one way or the other (within the limits of any
slack afforded by the timing chain/tensioner)
to allow the tool to fully engage.
15 If the crankshaft locking tool has engaged
fully, then the valve timing is correct. Refit the
disturbed components as described in the
following paragraphs. If it is not possible to
fully insert the crankshaft locking tool, then it
will be necessary to adjust the valve timing as
described in paragraphs 24 to 33.
16 Remove the camshaft locking tools from
both sides of the camshaft housing.
17 Thoroughly clean the closure bolt threads
and apply suitable thread-locking compound.
Screw the bolts into the camshaft housing and
tighten to the specified torque.
18 Place the engine lifting bracket and fuel rail
mounting bracket in position on the camshaft
housing. Refit the three retaining bolts and
tighten to the specified torque.
19 Locate the fuel rail on the mounting
bracket, insert the two bolts and tighten to the
specified torque.

4.14c ... and hold it in place with an
elastic band

20 Reconnect the fuel injector wiring connectors
and secure with the locking catches.

21 Refit the three bolts securing the plastic
wiring harness guide to the top of the camshaft
housing.

22 Reconnect the wiring connectors at the
four glow plugs and at the camshaft position
sensor.

23 Refit the turbocharger charge air pipe as
described in Chapter 4B, then reconnect the
battery and lower the car to the ground.

Adjustment

24 Remove the crankshaft pulley as described
in Section 5.

25 It will now be necessary to hold the
crankshaft pulley hub to enable the retaining
boit to be removed. Vauxhall/Opel special
tool KM-662-C is available for this purpose
however, a home-made tool can easily be
fabricated (see Tool Tip).

26 Using the Vauxhall/Opel tool or the home-
made alternative, hold the pulley hub stationary
and unscrew the retaining bolt. Note: The pulley
hub retaining bolt has a left-hand thread and
is unscrewed by turning it clockwise.

27 Withdraw the pulley hub from the crank:
shaft and refit the retaining bolt sufficiently
tight to allow the crankshaft to be turned.

28 Using a socket or spanner on the crank:
shaft pulley hub bolt, turn the crankshaft as
necessary, until it is possible to fully insert the
crankshaft locking tool into engagement with
the flywheel.

29 Undo the bolt, refit the crankshaft pulley
hub, and refit the bolt.

30 Hold the pulley hub using the holding 10(4
and tighten the bolt to the specified torque.
31 Remove the crankshaft locking tool.

32 Refit the crankshaft pulley as described
Section 5.
33 Refit the disturbed components a
described in paragraphs16 to 23.

purliss Bk



Diesel engine in-car repair procedures 2Be7

Vi

handbrake, then jack up the front
e and support it on axle stands
and vehicle support). Remove
d front roadwheel and the inner
liner for access to the crankshaft

e auxiliary drivebelt as described
1B. Prior to removal, mark the
rotation on the belt to ensure the
d the same way around.

and remove the four retaining
g the pulley to the pulley hub. If
by, prevent the crankshaft from turning
the pulley hub retaining bolt with a

crankshaft pulley to the pulley hub.
retaining bolts, tightening them
torque.

auxiliary drivebelt as described
ér 1B using the mark made prior to
ensure the belt is fitted the correct

whee! arch liner and roadwheel,
the car to the ground and tighten

fal tools described in Section 3,
additional tools, will be required
ation. Read through the entire
nd also the procedures contained
1o familiarise yourself with the work
either obtain the manufacturer's
or use the alternatives described.
and sealing rings will be needed
d components, together with a

e gasket sealant.

¢t the battery negative terminal
onnecting the battery in the

to the procedures contained
1B, drain the engine oil and the
. Refit the drain plug, using a
the oil has drained. Close the
when the coolant has drained.
ove the crankshaft pulley as described

the air cleaner assembly and the

ar charge air pipe and charge air

bed in Chapter 4B.

finect the wiring connector at the cam-
on sensor on the top of the camshaft

=

6.13 Undo nut and two bolts (arrowed) and
remove the oil filter heat shield
6 Disconnect the wiring connectors at the
four glow plugs.
7 Unscrew the three bolts securing the
plastic wiring harness guide to the top of the
camshaft housing.
8 Release the locking catches securing the
wiring connectors to the four injectors, then
disconnect the injector wiring, while at the
same time moving the wiring harness guide
forward (see illustration 3.8).
9 Unscrew the closure bolt from the valve timing
checking hole on the exhaust camshaft side of
the camshaft housing (see illustration 4.9).
10 If the Vauxhall/Opel camshaft locking tool or
similar alternative is available (see Section 3),
screw the tool into the valve timing checking
hole. Ensure that the mark on the tool plunger is
facing upwards. Using a socket or spanner on
the crankshaft pulley hub bolt, turn the
crankshaft in the normal direction of rotation
(clockwise as viewed from the right-hand side of
the car) until the spring-loaded plunger of the
locking tool! slides into engagement with the slot
on the camshaft. There will be an audible click
from the tool when this happens, and the
plunger will be seen to move in, towards the
camshaft.
11 If the home-made locking tcol described
in Section 3 is being used, insert a screwdriver
through the valve timing checking hole on the
front of the camshaft housing, and into contact
with the exhaust camshaft. Using a socket or
spanner on the crankshaft pulley hub bolt, turn
the crankshaft in the normal direction of rotation
(clockwise as viewed from the right-hand side
of the car) until the screwdriver can be felt to

6.15 Unscrew the turbocharger oil supply
pipe banjo union bolt (arrowed) from the oil
filter housing

g

J i ,

6.14 Undo the two bolts (arrowed) securing
the coolant pipe to the heat exchanger
engage with the slot in the camshaft. Screw the
tool into the camshaft housing until resistance
is felt, then turn the crankshatft slightly until the
camshaft slot is correctly aligned, and the tool
can be screwed fully in (see illustrations 4.12a

and 4.12b).

12 Referring to the procedures contained
in Chapter 4B, separate the exhaust system
front section from the catalytic converter.

13 Undo the upper nut and two lower bolts
and remove the oil filter heat shield (see
illustration).

14 Undo the two bolts securing the coolant
pipe to the heat exchanger on the oil filter
housing (see illustration). Release the
retaining clip securing the other end of the
pipe to the hose on the thermostat housing.
Undo the pipe support bracket bolt, release
the wiring harness from the retaining clip and
remove the coolant pipe from the engine.
Recover the gasket noting that a new one will
be required for refitting.

15 Unscrew the banjo union bolt and release
the turbocharger oil supply pipe from the oil
filter housing (see illustration). Recover the
two copper washers from the banjo union, and
suitably cover the end of the pipe to prevent
dirt entry. Note that new copper washers will
be required for refitting.

16 Slacken the retaining clip and disconnect
the radiator bottom hose from the outlet at the
base of the oil filter housing.

17 Undo the three bolts securing the heat
shield support bracket to the heat exchanger
on the oil filter housing (see illustration).

18 Undo the remaining bolt and remove the

6.17 Undo the three bolts (arrowed)
securing the heat shield support bracket to

the b

hanger
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6.20 Unscrew the three bolts (arrowed)
securing the catalytic converter to the
turbocharger
oil filter housing and heat exchanger assembly
from the cylinder block. Recover the rubber
seal from the rear of the housing. Note that a

new seal will be required for refitting.

19 From under the car, undo the bolt securing
the catalytic converter support bracket to the
sump reinforcement bracket.

20 Suitably support the weight of the catalytic
converter on blocks or on a jack. Bend back
the locking plate tabs and unscrew the three
bolts securing the catalytic converter flange to
the turbocharger (see illustration). Remove
the bolts and locking plate, noting that a new
locking plate will be required for refitting.

21 Separate the catalytic converter from the
turbocharger and recover the gasket (see
illustration). Carefully lower the converter and
remove it from under the car. Note that a new
gasket will be required for refitting.

22 It will now be necessary to hold the

6.27 Disconnect the oil level sensor wiring
connector

6.31 Undo the four bolts (arrowed) and
remove the engine bracket

6. 21 S the lyti
the mrbocharger and

6.26 Remove the sump reinforcement

crankshaft pulley hub to enable the retaining
bolt to be removed. Vauxhall/Opel special
tool KM-662-C is available for this purpose,
however, a home-made tool can easily be
fabricated (see the Tool Tip in Section 4).

23 Using the Vauxhall/Opel tool or the
home-made alternative, hold the pulley hub
stationary and unscrew the retaining bolt.
Note: The pulley hub retaining bolt has a
left-hand thread and is unscrewed by turning
it clockwise.

24 Withdraw the pulley hub from the
crankshaft and refit the retaining bolt
sufficiently tight to allow the crankshaft to be
turned.

25 Insert the Vauxhall/Opel crankshaft locking
tool or suitable alternative (see Section 3) into
the timing hole in the side or at the base of the
transmission bellhousing and into engagement
with the flywheel (see illustrations 4.14a, 4.14b

6.30 Right-hand engine mounting retaining
bolts (arrowed)

6.33 Release the wiring hamoss from the
timing cover support clips

bracket from the cylinder block baseplate

and transmission bellhousing
and 4.14¢). It may be necessary to turn the
crankshaft very slightly one way or the other, by
means of the pulley retaining bolt, to allow the
tool to fully engage.
26 Undo the five bolts securing the sumg
reinforcement bracket to the cylinder block
baseplate and transmission bellhousing and
remove the bracket (see illustration). Note
the locations of the different length bolts to
aid refitting.
27 Disconnect the oil level sensor wiring
connector at the rear of the sump (see
illustration).
28 Undo the thirteen bolts and two n
securing the sump to the cylinder bl
baseplate and timing cover. Using
wide-bladed scraper or similar tool in:
between the sump and baseplate, care
break the joint, then remove the sump
under the car.
29 Connect a suitable hoist and Iifti
tackle to the right-hand end of the eng
and support its weight. If available, the
of support bar which locates in the e
compartment side channels is to be preferm
Alternatively, support the engine on a jack Wil
a block of wood positioned between the jad
head and cylinder block baseplate. g
30 Mark the bolt positions for col
refitting, then undo the three bolts se
the right-hand engine mounting to the bod
and the three bolts securing the mounting !
the engine bracket (see illustration). Remoy
the mounting.
31 Undo the four bolts securing the e
bracket to the cylinder block and cyli
head, and remove the engine bracket (s8
illustration).
32 Undo the centre retaining bolt and remd
the auxiliary drivebelt tensioner from the fim
cover. |
33 Release the wiring harness fromt
support clips on the timing cover and mé
the harness to one side (see illustration).
34 Undo the retaining bolt and deta
crankcase ventilation hose attachment at!
timing cover (see illustration).
35 Working through the apertures i
pulley, unscrew and remove the four cod
pump retaining nuts (see illustration).
36 thdrawlthe coolant pump from#
cylindar'hlo ooketide. Note: Coolant whith¥
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the retaining bolt and detach
ise ventilation hose attachment

1the cylinder block will leak out when
removed.

ver the pump sealing ring, and

; a new one must be used on

retaining bolt and remove the
support clip bracket from the
timing cover (see illustration).

6 fourteen bolts and three nuts
e timing cover to the cylinder
block baseplate, cylinder head
ft housing. Using a flat-bladed
inserted behind the lugs on the
timing cover, carefully prise the
and remove it from the engine
tions). Recover the timing cover
gasket will be required for

ly clean the timing cover and
of gasket and sealant from
surfaces. Similarly clean the
ock baseplate, cylinder block,
ad and camshaft housing mating
ire that all traces of old sealant
d, particularly from the joint areas
e components.

new gaskets and components
jary ready for refitting. In addition,
ankshaft oil seal will be required
a tube of Loctite 5900 sealant,
Vauxhall/Opel special tool
a suitable alternative, will be
tralise the timing cover during

ing the timing cover, ensure
3 of the timing chain sprocket on
it is free from oil or grease.

bead of Loctite 5900 across
housing-to-cylinder head joint,
d-to-cylinder block joint and
ock-to-baseplate joint (see

w gasket in position on the
e the timing cover over
rt the Vauxhall/Opel tool
suitable equivalent, over the
into engagement with the

een bolts and three nuts
g cover to the engine, and

% BN »
6.35 Working through the pulley apertures,
unscrew and remove the coolant pump

- N 7
6.39a Using a flat-bladed screwdriver
inserted behind the lugs on the edge of the

timing cover ...

tighten them to the specified torque, in the
sequence shown (see illustration).
46 Remove the centering tool and carefully
prise out the old crankshaft oil seal with a
screwdriver or similar hooked tool. Clean the
oil seal seat with a wooden or plastic scraper.
47 Tap a new crankshaft oil seal into position
until it is flush with the outer face of the timing
cover, using a suitable socket or tube, or a
wooden block.
48 Refit the wiring harness support clip
bracket to the top of the timing cover.
49 Ensure that the coolant pump and cylinder
block mating surfaces are clean and dry. Fit a
new sealing ring to the pump, and install the
pump in the cylinder block.
50 Refit the pump retaining nuts, tightening
them to the specified torque.
51 Insert the crankcase ventilation hose
attachment to the timing cover and secure
with the retaining bolt.

6.43 Apply a bead of sealant across the
housing joints

6.38 Undo the retaining bolt (arrowed) and
remove the wiring harness support clip
bracket

: &;’

ela i

6.39b ... carefully prise the cover free and
remove it from the engine
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6.55 Refit the auxiliary drivebelt tensioner
ensuring that the lug (arrowed) engages
with the hole in the cylinder block

52 Refit the wiring harness to the support
clips on the timing cover.

53 Thoroughly clean the crankshaft pulley
hub, ensuring that the timing chain sprocket
contact face is free from oil or grease.

54 Refit the pulley hub to the crankshaft,
then refit the retaining bolt. Using the method
employed on removal to hold the pulley hub
stationary, tighten the retaining bolt to the
specified torque.

55 Refit the auxiliary drivebelt tensioner
ensuring that the lug on the tensioner body
engages with the hole in the cylinder block
(see illustration). Refit the retaining bolt and
tighten the bolt to the specified torque.

56 Locate the engine bracket in position,
refit the four retaining bolts and tighten to the
specified torque.

57 Refit the right-hand engine mounting and
secure the mounting to the body and engine
bracket with the six retaining bolts. Tighten
the bolts to the specified torque. Remove the
hoist or jack used to support the engine.

58 Thoroughly clean the inside and outside of
the sump ensuring that all traces of old sealant
are removed from the mating face. Also clean
the cylinder block baseplate mating face to
remove all traces of old sealant.

59 Apply a 2 mm bead of Loctite 5900 to
the sump mating face, ensuring the sealant
bead runs around the inside of the bolt holes
(see illustration). Position the sump on
the cylinder block baseplate, then refit the
thirteen bolts and two nuts. Progressively

6.63 Place a new rubber seal on the oil
filter housing, ensuring it fully engag

6.59 Apply a bead of sealant to the sump
mating face, ensuring the bead runs
around the inside of the bolt holes

tighten the bolts/nuts to the specified
torque. Reconnect the oil level sensor wiring
connector.

60 Refit the sump reinforcement bracket to
the cylinder block baseplate and transmission
bellhousing and secure with the five bolts,
tightened to the specified torque.

61 Using a new gasket, position the catalytic
converter on the turbocharger. Insert the three
retaining bolts, with a new locking plate and
tighten the bolts to the specified torque. Bend
over the tabs of the locking plate to retain the
bolts.

62 From under the car, refit the bolit securing
the catalytic converter support bracket to the
sump reinforcement bracket and tighten the
bolt to the specified torque.

63 Place a new rubber seal on the oil filter
housing, ensuring the seal is fully engaged
with the housing grooves (see illustration).
64 Position the oil filter housing on the

6.67 Locate a new gasket over the heat

with the housing grooves

lant pipe and bend over the
tabs to retain it on the flange

cylinder block and fit the lower left retainin
bolt finger-tight. Place the heat shield suppor
bracket in position and fit the remaining thre
retaining bolts. Tighten the four bolts to the
specified torque.

65 Connect the radiator bottom hose to th
outlet at the base of the oil filter housing an
secure with the retaining clip.

66 Using a new copper washer on each sid
of the banjo union, refit the turbocharger ol
supply pipe and screw in the banjo union bolt
Tighten the bolt to the specified torque.

67 Locate a new gasket over the heal
exchanger coolant pipe and bend over the
tabs of the gasket to retain it on the flange
(see illustration).

68 Engage the coolant pipe with the hose of
the thermostat housing, then position the pipe
flange on the heat exchanger. Refit the two
bolts and tighten them to the specified torquc;
At the other end of the pipe, tighten the hoss
retaining clip, refit and tighten the pipe suppo!;
bracket bolt and secure the wiring hari
with the retaining clip.

69 Place the heat shield over the oil filte
refit the two lower bolts and tighten them
finger-tight. Refit the two upper nuts se |
the heat shield(s), then tighten the enginé
lifting bracket bolt, the manifold heat shi
upper nuts and the oil filter heat shield lowe
bolts securely.
70 Refit the exhaust system components
with reference to Chapter 48. :
71 Refit the crankshaft pulley as descrlbed i
Section 5.
72 Remove the camshaft and crankshal
locking tools. Turn the engine through tw
complete revolutions, then check that the
locking tools can be reinserted. Remove ffi
locking tools.
73 Thoroughly clean the threads of th
closure bolt and apply suitable thread-lo
compound. Screw the bolt into the ca
housing and tighten to the specified torg
74 Reconnect the fuel injector wirif
connectors and secure with the locki
catches. ]
75 Refit the three bolts securing the plas
wiring harness guide to the top of the ca
housing.
76 Reconnect the camshaft position sens
wiring connector. h
77 Reconnect the glow plug wif
connectors.
78 Refit the air cleaner assembly and!
turbocharger charge air pipe and cha
hose as described in Chapter 4B.
79 Refill the engine with fresh oil
reference to Chapter 1B. |
80 Refill the cooling system as des
in Chapter 1B, then reconnect the bat
negative terminal.
81 Refit the wheel arch liner and o

wheel, then lgxs:.’ the car to the orofese
and bghten“év eel bolts to t

torquie
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ush the timing chain tensioner
back into its bore and retain it
suitable drill bit (arrowed)

remove the chain tensioner
rail

dguiderails - &y
refitting §

g timing cover as described in

timing chain tensioner plunger
yore and insert a drill bit or similar
it in the released position (see

0 retaining bolts and remove
from the cylinder head (see

pivot bolt and remove the
(see illustrations).

ft sprocket off the end of
p the chain off the camshaft

: ng tool to pmvent
en the camshaft sprocket
g bott. ..

7.3 Undo the two bolts and remove the
tensioner from the cylinder head

7.5 Slip the chain off the camshaft
sprocket and remove it together with the
crankshaft sprocket

sprocket and remove it together with the
crankshaft sprocket (see illustration).

6 It will now be necessary to hold the
camshaft sprocket to enable the retaining bolt
to be removed. Vauxhall/Opel special tools
KM-956-1 and KM-6347 are available for this
purpose, however, a home-made tool can
easily be fabricated (see Tool Tip).

7 Using the holding tool to prevent rotation of
the camshaft, slacken the sprocket retaining
bolt. Remove the holding tool, unscrew the
retaining bolt and remove the sprocket (see
illustrations).

8 Undo the two retaining bolts and remove
the timing chain guide rail (see illustration).

9 Inspect the timing chain, sprockets,
tensioner rail and guide rail for any sign of
wear or deformation, and renew any suspect
components as necessary.

10 Push the timing chain tensioner plunger

. . then unscrew the bolt and remove
the sprocket

7.4a Undo the lower pivot bolt . ..

To make a sprocket holding tool, obtain
two lengths of steel strip about 6 mm
thick by about 30 mm wide or similar,
one 600 mm long, the other 200 mm
long (all dimensions are approximate).
Bolt the two strips together to form a
forked end, leaving the bolt siack so
that the shorter strip can pivot freely.
At the other end of each ‘prong’ of the
fork, drill a suitable hole and fit a nut
and bolt. The bolts can be engaged
with the holes in the sprocket to hold
the sprocket stationary.

into the tensioner body and remove the
locking drill bit. Check that the tensioner
plunger is free to move in and out of the
tensioner body with no trace of binding. If any
binding or sticking of the plunger is felt, renew
the tensioner assembly. On completion of the
check, or if a new tensioner is being fitted,
compress the plunger and refit the locking drill
bit.

78 Undotholw&réhmmn bolts {arrowed)
and rSove
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8.11a Place a new gasket on the cylinder
head ...

Refitting

11 Locate the timing chain guide rail in
position, refit the two retaining bolts and
tighten the bolts to the specified torque.

12 Fit the sprocket to the camshaft and
screw in the retaining bolt. Using the method
employed on removal to hold the sprocket,
tighten the retaining bolt to the specified
torque.

13 Thoroughly clean the crankshaft and
crankshaft sprocket, ensuring that there is no
oil or grease on the contact faces.

14 Place the sprocket in the timing chain,
then engage the chain over the camshaft
sprocket. Slide the crankshaft sprocket over
the end of the crankshaft.

15 Refit the timing chain tensioner rail, screw
in the lower pivot bolt and tighten the bolt to
the specified torque.

16 Refit the timing chain tensioner and tighten
the two retaining bolts to the specified torque.
Depress the tensioner plunger, withdraw the
locking drill bit and release the plunger.

17 Refit the timing cover as described in
Section 6.

8 Camshaft housing -

- removal and refitting §
Removal

1 Refer to the procedures contained in
Chapter 4B, and remove the following
components:

a) High-pressure fuel pump.

8.15 Camshaft housing r

tightening seqLence

. . locate the camshaft housing in
position.. ..

8.11b .

b) Fuel rail.

c) Fuel injectors.
2 Disconnect the engine wiring harness at the
following connectors, if not already done:

a) Crankshaft speed/position sensor.

b) Manifold pressure sensor.

c) EGR valve.

d) Starter/alternator.
3 Move the disconnected wiring harness to
one side.
4 Remove the timing cover as described in
Section 6.
5 Remove the timing chain, sprockets and
tensioner as described in Section 7.
6 Undo the three bolts and remove the engine
lifting bracket and fuel rail mounting bracket
from the camshaft housing.
7 Undo the sixteen bolts, and two stud bolts,
securing the camshaft housing to the cylinder
head.
8 Lift the camshaft housing off the cylinder
head and recover the gasket.
9 Thoroughly clean the mating faces of the
cylinder head and camshaft housing and
obtain a new gasket for refitting.

Refitting

10 Check that all the hydraulic tappets and
rocker arms are correctly positioned in the
cylinder head and none have been disturbed.
11 Place a new gasket on the cylinder head,
then locate the camshaft housing in position.
Refit the two stud bolts to align the assembly
but only tighten them finger-tight at this stage
(see illustrations).

12 Using a straight-edge, align the front face
of the camshaft housing with the front face of
the cylinder head. Lightly tighten the two stud
bolts to retain the housing and maintain the
alignment,

13 Refit the sixteen camshaft housing
retaining bolts, noting that the longer bolt
is fitted at the flywheel end of the housing
between the high-pressure fuel pump and
vacuum pump locations. Progressively screw
in the retaining bolts to gradually draw the
housing down and into contact with the
cylinder head.

14 Using the straight-edge, check the
alignment of the camshaft housing and
cylinder head once more and correct if
necessary.

15 Working in the sequence shown, tighten

W0 s |
8.11¢c ... then refit the two stud bolts to
align the assembly
the camshaft housing retaining bolts to the
specified torque (see illustration). Note that
the torque setting for the two stud bolts is-
different from the other bolts. ;
16 Refit the engine lifting bracket and fuel rail
mounting bracket to the camshaft housing.
Refit the three retaining bolts and tighten to
the specified torque.
17 Refit the timing chain, sprockets and
tensioner as described in Section 7.
18 Refit the timing cover as described in
Section 6.
19 Reconnect the engine wiring harness to
the connectors listed in paragraph 2.
20 Refit the fuel injectors, fuel rail and
high-pressure fuel pump as described in
Chapter 4B.

Note: Two camshaft locking tools will be
required for this operation (see Section 3).

Removal

1 Carry out the operations described in
Section 8, paragraphs 1to 6.

2 Before removing the camshaft housing
completely, the retaining bolts for the camshaft
drivegears and sprocket should be slackened
as follows.

3 It will be necessary to hold the camshaft
sprocket to enable the drivegear and sprocket
retaining bolts to be slackened. Vauxhall/
Opel special tools KM-956-1 and KM-6347
are available for this purpose, however, a
home-made tool can easily be fabricated (see
Tool Tip in Section 7).

4 Working through the vacuum pump aperture,
and using the holding tool to prevent rotation
of the camshaft, slacken the inlet camshaft
drivegear retaining bolt. Working through the
high-pressure fuel pump aperture, slacken the
exhaust camshaft drivegear retaining bolt in
the same way.

5 Again, using the holding tool, slacken the
camshaft sprocket retaining bolt.

6 Continue with the camshaft housing
removal procedure as described in Section 8,
paragraphs 7 to 9.

7 With the gamshaft housing removed,
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the previously-slackened
retaining bolt . . .

@ housing over and remove the
locking tool.
¥ the previously-slackened retaining

aft from the camshaft housing
s). Using quick-drying paint,
uid or a label, suitably mark the
camshaft to identify them as the
S
haust camshaft, unscrew the
ackened retaining bolt and lift off
sprocket. Unscrew the retaining
the drivegear and carefully
exhaust camshaft from the
using (see illustrations). Using
paint, correction fluid or a label,
the sprocket and camshaft to
as the exhaust components.

e camshaft bearing surfaces and
signs of wear ridges and scoring.
amshaft if any of these conditions
it. Examine the condition of the
es in the camshaft housing. If the
g is evident, the camshaft
to be renewed.

aft is being renewed, it will
renew all the rocker arms and
camshaft also (see Section 10),
ondition of the camshaft
d sprocket for chipped or
wear ridges and scoring.

ents as necessary.

.. lift off the drivegear . . .

9.9b ... lift off the drivegear...

Refitting

14 Prior to refitting, thoroughly clean all
components and dry with a lint-free cloth.
Ensure that all traces of oil and grease are
removed from the contact faces of the
drivegears, sprocket and camshafts.

15 Lubricate the exhaust camshaft bearing
journals in the camshaft housing and carefully
insert the exhaust camshaft. Ensuring that
the contact faces are clean and dry, refit
the drivegear to the camshaft and insert the
retaining bolt. Screw in the bolt two or three
turns at this stage.

16 Locate the sprocket on the exhaust
camshaft with the writing on the sprocket
facing away from the camshaft housing. Insert
the retaining bolt and screw in the bolt two or
three turns at this stage.

17 Lubricate the inlet camshaft bearing
journals in the camshaft housing and carefully
insert the inlet camshaft. Ensuring that the

9.10a Unscrew the previously-slackened
retaining bolt and lift off the exhaust
camshaft sprocket

9.10d ... and carefully withdraw the exhaust
camshaft from the camshaft housing

9.9¢c ..
camshaft from the camshaft housing

contact faces are clean and dry, refit the
drivegear to the camshaft and insert the
retaining bolt. Screw in the bolt two or three
turns at this stage.
18 Turn each camshaft to align the timing slot
with the valve timing checking hole in the
camshaft housing. Insert the camshaft locking
tools (either the Vauxhall/Opel tool or the
home-made equivalent described in Section 3)
ensuring that the tools fully engage with the
camshaft slots (see illustration).
19 With the camshafts locked in the timing
position, tighten the drivegear retaining bolts and
the sprocket retaining bolt to 20 Nm (15 Ibf ft).
Note that this is only an initial setting to retain the
components. Final tightening is carried out after
the camshaft housing has been refitted to the
cylinder head.
20 Refit the camshaft position sensor to the
camshaft housing and tighten the retaining
bolt securely.

9.18 Ipsert ﬂ':.@_flo__cking tools (arrowed) to
lock the'saMshafts in the ¢
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9.23 Hold the sprocket with the tool and

tighten the retaining bolt to the specified
torque

10.3a Withdraw each rocker arm and
hydraulic tappet in turn . . .

21 Refit the camshaft housing to the cylinder
head as described in Section 8, paragraphs 10
to 15.

22 With the camshaft housing installed,
final tightening of the drivegear and sprocket
retaining bolts can be carried out.

23 Using the method employed on removal
to hold the sprocket, tighten the sprocket
retaining bolt to the specified torque (see
illustration).

24 While still holding the sprocket with the
tool, tighten the exhaust camshaft drivegear
retaining bolt to the specified torque followed
by the inlet camshaft drivegear retaining bolt
(see illustration).

25 Remove the locking tool from the inlet
camshaft, but leave the exhaust camshaft
locking tool in place.

26 Continue with the camshaft housing
refitting procedure as described in Section 8,
paragraphs 16 to 20.

AN

Removal

1 Remove the camshaft housing as described
in Section 8.

2 Obtain sixteen small, oil tight clean plastic
containers, and number them inlet 1 to 8 and
exhaust 1 to 8; alternatively, divide a larger
container into sixteen compartments and
number each compartment accordingly.

3 Withdraw each rocker arm and hydraulic

THIHA 1
9.24 While still holding the sprocket with
the tool, tighten the drivegear retaining

L
1 ) AV
10.3b ... then unclip the rocker arm from
the tappet

tappet in turn, unclip the rocker arm from the
tappet, and place them in their respective con-
tainer (see illustrations). Do not interchange
the rocker arms and tappets, or the rate of wear
will be much increased. Fill each container with
clean engine oil and ensure that the tappet is

submerged.
Inspection

4 Examine the rocker arm and hydraulic
tappet bearing surfaces for wear ridges and
scoring. Renew any rocker arm or tappet on
which these conditions are apparent.

5 If any new hydraulic tappets are obtained,
they should be immersed in a container of
clean engine oil prior to refitting.

Refitting

6 Liberally oil the cylinder head hydraulic
tappet bores and the tappets. Working on
one assembly at a time, clip the rocker arm

w

2 - - MR
11.6 Undo the two bolts (arrowed) and free
the oil separator from the inlet manifold

back onto the tappet, then refit the tappet to
the cylinder head, ensuring that it is refitted tq’
its original bore. Lay the rocker arm over ifs
respective valve. ‘
7 Refit the remaining tappets and rocker arms
in the same way.

8 With all the tappets and rocker arms in
place, refit the camshaft housing as described
in Section 8.

11 Cylinder head -
removal and refitting

Note: New cylinder head retaining bolts wil
be required for refitting.

Removal

1 Remove the camshaft housing as described
in Section 8, and the hydraulic tappets and
rocker arms as described in Section 10.

2 Remove the turbocharger charge air pipe as
described in Chapter 4B.

3 Remove the exhaust gas recirculation (EGR
valve as described in Chapter 4C.

4 Withdraw the engine oil dipstick, then undc
the retaining bolt securing the dipstick guide
tube to the inlet manifold.

5 Using a small screwdriver, lift up the locking
catch and disconnect the manifold pressure
sensor wiring connector.

6 Undo the two bolts and free the crankcase
ventilation system oil separator from the inle
manifold (see illustration).

7 Working in the reverse of the tightening
sequence (see illustration 11.27b)
progressively slacken the cylinder head bolts
by half a turn at a time, until all bolts can be
unscrewed by hand. Note that an M12 RIBE
socket bit will be required to unscrew the
bolts. Remove the cylinder head bolts ang
recover the washers.

8 Engage the help of an assistant and lift the
cylinder head from the cylinder block. Take
care as it is a bulky and heavy assembly.

9 Remove the gasket and keep it fo
identification purposes (see paragraph 16).
10 If the cylinder head is to be dismantied fol
overhaul, then refer to Part C of this Chapter.

Preparation for refitting

11 The mating faces of the cylinder head an
cylinder block/crankcase must be perfectly
clean before refitting the head. Use a hard plasti
or wood scraper to remove all traces of gaske
and carbon; also clean the piston crowns. Také
particular care, as the surfaces are damagec
easily. Also, make sure that the carbon is no
allowed to enter the oil and water passages -
this is particularly important for the lubricatior
system, as carbon could block the oil supply f¢
any of the engine's components. Using adhesive
tape and paper, seal the water, oil and bolt holex
in the cylinder block/crankcase. To preven
carbon entering the gap between the piston
and bores, smear a little grease in the gap
After cleaning 2ach piston, use a small brush ¥
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s of grease and carbon from the
away the remainder with a clean
the pistons in the same way.

the mating surfaces of the cylinder
ase and the cylinder head for
 scratches and other damage. If
may be removed carefully with a
cessive, machining may be the
e to renewal.

that the cylinder head bolt holes
e are clean and free of oil.
up any oil left in the bolt holes.
important in order that the correct
ling torque can be applied and
it the possibility of the block being
hydraulic pressure when the bolts

er head bolts must be discarded
d, regardless of their apparent

f the cylinder head gasket
ed, use a straight-edge to
ortion. Refer to Part C of this

gine, the cylinder head-to-piston
s controlled by fitting different
ead gaskets. The gasket thickness
rmined by looking at the left-hand
of the gasket and checking on the
(see illustration).
et Gasket thickness

0.67 to 0.77 mm
0.77 to 0.87 mm
0.87 to 0.97 mm
hickness of gasket required is
measuring the piston protrusions
the crankshaft locking tool from
bellhousing and temporarily
pulley hub retaining bolt to
aft to be turned.

test indicator securely on the
pointer can be easily pivoted
on crown and block mating
| the crankshaft to bring No 1
ly to the TDC position. Move the
or probe over and in contact
. Turn the crankshaft back-
until the highest reading is
e, indicating that the piston

test indicator on the gasket
fie cylinder block then carefully

= -

g in sequence, tighten the cylinder head bolts to
Stage 1 torque, using a torque wrench

11.16 Cylinder head gasket thick
identification hole (arrowed)
move the indicator over No 1 piston. Measure
its protrusion at the highest point between the
valve cut-outs, and then again at its highest
point between the valve cut-outs at 90° to the
first measurement (see illustration). Repeat
this procedure with No 4 piston.
20 Rotate the crankshaft half a turn (180°)
to bring No 2 and 3 pistons to TDC. Ensure
the crankshaft is accurately positioned then
measure the protrusions of No 2 and 3 pistons
at the specified points. Once all pistons have
been measured, rotate the crankshaft to
position all the pistons at their mid-stroke and
refit the crankshaft locking tool. If the tool will
not engage the hole in the flywheel, turn the
crankshaft one complete turn and try again.
21 Select the correct thickness of head
gasket required by determining the largest
amount of piston protrusion, and using the
following table.

Piston Gasket

protrusion thickness

0.028t0 0.127 mm 0.67 t0 0.77 mm
(no holes)

0.128 t0 0.227 mm  0.77 to 0.87 mm
(one hole)

0.228 t0 0.327 mm  0.87 to 0.97 mm
(two holes)

Refitting

22 Wipe clean the mating surfaces of the
cylinder head and cylinder block/crankcase.
Place the new gasket in position with the
words ALTO/TOP uppermost.

23 If not already done, rotate the crankshaft
to position all the pistons at their mid-stroke
and refit the crankshaft locking tool. If the

11.19 Using a dial test indicator to
measure piston protrusion

11.26 Using a straight-edge, align the front
face of the cylinder head with the front
face of the cylinder block
tool will not engage the hole in the flywheel,
turn the crankshaft one complete turn and try
again. Once the tool is in place, remove the

crankshaft pulley hub retaining bolt.

24 With the aid of an assistant, carefully
refit the cylinder head assembly to the block,
aligning it with the locating dowels.

25 Apply a thin film of engine oil to the bolt
threads and the underside of the bolt heads.
Carefully enter each new cylinder head
bolt into its relevant hole (do not drop them
in). Screw all bolts in, by hand only, until
finger-tight.

26 Using a straight-edge, align the front
face of the cylinder head with the front face
of the cylinder block (see illustration). Lightly
tighten the cylinder head bolts to retain the
head and maintain the alignment.

27 Working progressively in the sequence
shown, tighten the cylinder head bolts to their
Stage 1 torque setting, using a torque wrench
and suitable socket (see illustrations).
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28 Once all bolts have been tightened to the

Stage 1 torque, working again in the same

sequence, go around and tighten all bolts

through the specified Stage 2 angle, then

through the specified Stage 3 angle using an

angle-measuring gauge (see illustration).

29 Refit the crankcase ventilation system oil

separator to the inlet manifold and secure with

the two bolts

30 Reconnect the manifold pressure sensor

wiring connector.

31 Refit the dipstick guide tube to the inlet

manifold, refit and tighten the retaining bolt,

then insert the dipstick.

32 Refit the exhaust gas recirculation (EGR)

valve as described in Chapter 4C.

33 Refit the turbocharger charge air pipe as

described in Chapter 4B.

34 Refit the hydraulic tappets and rocker

arms as described in Section 10 and the

camshaft housing as described in Section 8.
1 ‘Sump- Ry

removat and reﬁtting A §

Removal

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

2 Apply the handbrake, then jack up the front
of the vehicle and support it on axle stands
(see Jacking and vehicle support).

3 Drain the engine oil as described in Chap-
ter 1B, then fit a new sealing ring and refit

13.2a Remove the oil pick-up pipe from
the oil pump cover. ..

13.3 Remove the screws and withdraw the oil
pump cover from the rear of the timing cover

11.28 Tlghten the bolts through the
Stage 2 and Stage 3 angle using an angle-
measuring gauge
the drain plug, tightening it to the specified
torque. It is also recommended that the oil

filter is renewed at the same time.

4 Referring to the relevant procedures
contained in Chapter 4B, remove the catalytic
converter from the turbocharger.

5 Undo the five bolts securing the sump
reinforcement bracket to the cylinder block
baseplate and transmission bellhousing and
remove the bracket (see illustration 6.26).
Note the locations of the different length bolts
to aid refitting.

6 Disconnect the oil level sensor wiring
connector at the rear of the sump (see
illustration 6.27).

7 Undo the thirteen bolts and two nuts
securing the sump to the cylinder block
baseplate and timing cover. Using a

wide-bladed scraper or similar tool inserted
between the sump and baseplate, carefully

13.2b ... then remove the rubber seal
from the pick-up pipe

13.4a Remove the oil pump inner rotor . . .

break the joint, then remove the sump from
under the car.

Refitting

8 Thoroughly clean the inside and outside of
the sump ensuring that all traces of old sealant’
are removed from the mating face. Also clean
the cylinder block baseplate mating face to’
remove all traces of old sealant.

9 Apply a 2 mm bead of Loctite 5900 to the
sump mating face, ensuring the sealant bead
runs around the inside of the bolt holes (see.
illustration 6.59). Position the sump on the
cylinder block baseplate, then refit the thirteen
bolts and two nuts. Progressively tighten the
bolts/nuts to the specified torque. Reconnect
the oil level sensor wiring connector.

10 Refit the sump reinforcement bracket to
the cylinder block baseplate and transmission
bellhousing and secure with the five bolts,
tightened to the specified torque.

11 Refit the catalytic converter to tha\
turbocharger as described in the relevant.
procedures contained in Chapter 4B. '
12 Lower the vehicle to the ground then ﬂ
the engine with fresh oil, with reference to
Chapter 1B.

13 Refill the cooling system as described
in Chapter 1B, then reconnect the battery
terminal.

13 oil pump—
_removal,
" and reﬂtrng

Removal

1 Remove the timing cover as described in
Section 6.

2 Undo the two retaining bolts and remove
the oil pick-up pipe from the oil pump cover
on the rear of the timing cover. Remove the
rubber seal from the pick-up pipe, noting that
a new seal will be required for refitting (see
illustrations).

3 Remove the securing screws and withdraw
the oil pump cover from the rear of the timing
cover (see illustration).

4 Remove the inner and outer rotor from the
timing cover and wipe them clean. Also clean
the rotor location in the timing cover (see
illustrations).

13.4b

. and outer rotor from the timing
cover
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sure relief valve components
‘removed from the timing cover
the cap. Withdraw the cap, the
plunger (see illustrations).

any signs of scoring, pitting,
al wear on the rotors and
in the timing cover. Renew
ts as necessary. If the pump
are satisfactory, check the rotor
follows.

inner and outer rotor back in the
Check the clearance between
of the gears and the housing
straight-edge and a feeler
‘outer rotor-to-body clearance
‘gauge (see illustration).

es are outside the specified
the components as necessary.
 the pressure relief valve spring
.and renew if any sign of damage

the rotor location in the interior
cover is scrupulously clean
ng reassembly.

y clean the pressure relief
nents, and lubricate them with
oil before refitting. Insert the
spring, then apply thread-locking
nd to the cap threads and refit the
the cap securely.
that the rotors are clean, then
with clean engine oil. Locate
d outer rotor back in the timing
the dot marks aligned and facing
timing cover (see illustration).
e that the mating faces of the rear
g pump housing are clean, then
ir cover. Refit and tighten the
s securely.
W rubber seal to the oil pick-up
e the pipe on the oil pump
| the two retaining bolts and tighten

iming cover as described in

oil seal

of the engine is such that
t pulley hub bolt is undone
ning will be lost unless suitable
are used to retain the camshafts
k in the timing position. Refer
mation contained in Section 3 for
and obtain the tools described.
crankshaft pulley as described

ect the wiring connector at the

cap...

13.5¢

...and the plunger

camshaft position sensor on the top of the
camshaft housing.

3 Disconnect the wiring connectors at the
four glow plugs.

4 Unscrew the three bolts securing the
plastic wiring harness guide to the top of the
camshaft housing.

5 Release the locking catches securing the
wiring connectors to the four injectors, then
disconnect the injector wiring, while at the
same time moving the wiring harness guide
forward (see illustration 3.8).

6 Unscrew the closure bolt from the valve
timing checking hole on the exhaust camshaft
side of the camshaft housing (see illus-
tration 4.9).

7 If the Vauxhall/Opel camshaft locking tool or
similar alternative is available (see Section 3),
screw the tool into the valve timing checking
hole. Ensure that the mark on the tool plunger
is facing upwards. Using a socket or spanner

13.8 Chocklng the oil pump outer
rotor-to-body clearance

13.7 Checking the oil pump rotor endfloat

on the crankshaft pulley hub bolt, turn the
crankshaft in the normal direction of rotation
(clockwise as viewed from the right-hand side
of the car) until the spring-loaded plunger of
the locking tool slides into engagement with
the slot on the camshaft. There will be an
audible click from the tool when this happens,
and the plunger will be seen to move in,
towards the camshaft.

8 If the home-made locking tool described in
Section 3 is being used, insert a screwdriver
through the valve timing checking hole on the
front of the camshaft housing, and into contact
with the exhaust camshaft. Using a socket or
spanner on the crankshaft pulley hub bolt, turn
the crankshaft in the normal direction of rotation
(clockwise as viewed from the right-hand side
of the car) until the screwdriver can be felt to
engage with the slot in the camshaft. Screw the
tool into the camshaft housing until resistance
is felt, then turn the crankshaft slightly until the

13.13 Locate the rotors in the timing cover
with the M[narks (arrowed) aligned and

rom the timina ~
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14.29 Fit the oil seal to the fitting tool, so
that the seal lip is spread open toward the
crankshaft side
camshaft slot is correctly aligned, and the tool
can be screwed fully in (see illustrations 4.12a

and 4.12b).

9 Once the camshaft is locked in position,
insert the Vauxhall/Opel crankshaft locking
tool or suitable alternative (see Section 3) into
the timing hole at the base of the transmission
bellhousing and into engagement with the
flywheel (see illustrations 4.14a, 4.14b
and 4.14c). It may be necessary to turn the
crankshaft very slightly one way or the other
(within the limits of any slack afforded by the
timing chain/tensioner) to allow the tool to fully
engage.

10 It will now be necessary to hold the
crankshaft pulley hub to enable the retaining
bolt to be removed. Vauxhall/Opel special
tool KM-662-C is available for this purpose,
however, a home-made tool can easily be
fabricated (see Tool Tip in Section 4).

11 Using the Vauxhall/Opel tool or the
home-made alternative, hold the pulley hub
stationary and unscrew the retaining bolt.
Note: The pulley hub retaining bolt has a
left-hand thread and is unscrewed by turning
it clockwise.

12 Withdraw the pulley hub from the crank-
shaft.

13 Carefully prise out the old crankshaft
oil seal with a screwdriver or similar hooked
tool. Clean the oil seal seat with a wooden or
plastic scraper.

14 Tap the new oil seal into position until it is
flush with the outer face of the timing cover,
using a suitable socket or tube, or a wooden
block.

14.30a Position the seal, logelher wlth
the fitting tool over the end of the
crankshaft. ..

15 Thoroughly clean the crankshaft pulley
hub, ensuring that the timing chain sprocket
contact face is free from oil or grease.

16 Refit the pulley hub to the crankshaft,
then refit the retaining bolt. Using the method
employed on removal to hold the pulley hub
stationary, tighten the retaining bolt to the
specified torque.

17 Refit the crankshaft pulley to the pulley
hub. Refit the pulley retaining bolts, tightening
them to the specified torque.

18 Remove the camshaft and crankshaft
locking tools.

19 Thoroughly clean the threads of the
closure bolt and apply suitable thread-locking
compound. Screw the bolt into the camshaft
housing and tighten to the specified torque.
20 Reconnect the fuel injector wiring
connectors and secure with the locking
catches.

21 Reconnect the wiring connector at the
camshaft position sensor.

22 Reconnect the wiring connectors at the
four glow plugs.

23 Refit the three bolts securing the plastic
wiring harness guide to the top of the camshaft
housing.

24 Refit the auxiliary drivebelt as described
in Chapter 1B using the mark made prior to
removal to ensure the belt is fitted the correct
way around.

25 Refit the wheel arch liner and roadwheel,
then lower the car to the ground and tighten
the wheel bolts to the specified torque.

Transmission end oil seal

Note: Vauxhall/Opel special tools EN-4677-10
and EN-4677-20 or a suitable equivalent
oil seal fitting tool will be required for this
operation.

26 Remove the flywheel as described in
Section 16.

27 Carefully prise out the old seal from its
location using a screwdriver or similar hooked
tool.

28 Clean the oil seal seat with a wooden or
plastic scraper.

29 Fit the new seal to the Vauxhall/Opel tool,
or equivalent fitting tool, so that the seal lip is
spread open toward the crankshaft side (see
illustration).

30 Position the seal, together with the fitting

14.30b ... then tap the seal into position
using a suitable wooden block or simi!=

tool, over the end of the crankshaft, then ta
the seal into position using a suitable
or tube, or a wooden block, until it is fl
with the outer faces of the cylinder block a
baseplate (see illustrations).
31 Once the seal is in position, remove the
fitting tool (see illustration).
32 Refit the flywheel as described in Section 16..

15 Oil cooler/heat oxehahgcr
removal and reﬁ&ﬁg

Removal

1 Disconnect the battery negative termin:
(refer to Disconnecting the battery in t
Reference Chapter).

2 Referring to the procedures contained in’
Chapter 4B, separate the exhaust system
front section from the catalytic converter.
3 Drain the cooling system as described in
Chapter 1B.
4 Remove the turbocharger charge air hose
as described in Chapter 4B.
5§ Undo the upper nut and two lower bolts
and remove the oil filter heat shield (s
illustration 6.13).
6 Undo the two bolts securing the coolant pipe’
to the oil filter housing (see illustration 6.14)
Recover the gasket noting that a new one
be required for refitting.
7 Unscrew the banjo union bolt and release
the turbocharger oil supply pipe from the oil
filter housing (see illustration 6.15). Recover.
the two copper washers from the banje
union, and suitable cover the end of the pip
to prevent dirt entry. Note that new copper:
washers will be required for refitting. k
8 Slacken the retaining clip and disconne
the radiator bottom hose from the outlet at ti
base of the oil filter housing.
9 Undo the three boits securing the heat
shield support bracket to the heat exchanger
on the oil filter housing (see illustration 6.17).
10 Undo the remaining bolt and remove the:
oil filter housing and heat exchanger assemb
from the cylinder block. Recover the rubb
seal from the rear of the housing. Note that a
new seal will be required for refitting.
11 Undo the three retaining bolts and
withdraw the heat exchanger from the oil filter’

14.31 Once the seal is in position, remove
the fitting tool
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illustration). Recover the four
noting that new sealing rings will

ly clean the heat exchanger and
then fit the four new sealing
housing.

& heat exchanger in position and
three retaining bolts, securely

new rubber seal on the oil filter
suring the seal is fully engaged with
| grooves (see illustration 6.63).

the oil filter housing on the
and fit the lower left retaining
Place the heat shield support
tion and fit the remaining three
Tighten the four bolts to the

the radiator bottom hose to the
base of the oil filter housing and

i the retaining clip.

‘new copper washer on each side

union, refit the turbocharger oil

d screw in the banjo union bolt.

8 bolt to the specified torque.

new gasket over the coolant pipe

r the tabs of the gasket to retain

the pipe flange on the oil filter
the two bolts and tighten them
torque.
 heat shield over the oil filter and
two lower bolts and upper

6 turbocharger charge air hose as
Chapter 4B.

xhaust system components
Chapter 4B.

vehicle to the ground, then
battery negative terminal.
cooling system as described in

transmission as described in
or 7C, as applicable, then remove
as described in Chapter 6.
flywheel from turning by
the bellhousing-to-engine
5. Rest a large screwdriver
It with its end in contact with
gear teeth.

ove the retaining bolts and
(see illustration). Do not
heavy.

flywheel for wear or chipping

of the ring gear teeth. Renewal of the ring
gear is possible but is not a task for the home
mechanic; renewal requires the new ring gear
to be heated (up to 180° to 230°C) to allow it
to be fitted,

5 Examine the flywheel for scoring of the
clutch face. If the clutch face is scored, the
flywheel may be surface-ground, but renewal
is preferable.

6 If there is any doubt about the condition of
the flywheel, seek the advice of a Vauxhall/
Opel dealer or engine reconditioning
specialist. They will be able to advise if it is
possible to recondition it or whether renewal
is necessary.

Refitting

7 Clean the mating surfaces of the flywheel
and crankshaft.

8 Apply a drop of locking compound to the
threads of each of the new flywheel retaining
bolts (unless they are pre-coated) then refit
the flywheel and install the new bolts.

9 Lock the flywheel using the method
employed on removal then, working in a
diagonal sequence, evenly and progressively
tighten the retaining bolts to the specified
torque setting.

10 Refit the clutch as described in Chapter 6,
then refit the transmission as described in
Chapter 7A or 7C.

17 Engine/transmission
mountings -
inspection and renewal

V i

Inspection

1 To improve access, firmly apply the hand-
brake, then jack up the front of the vehicle
and support it on axle stands (see Jacking and
vehicle support).

2 Check the mounting blocks (rubbers)
to see if they are cracked, hardened or
separated from the metal at any point. Renew
the mounting block if any such damage or
deterioration is evident.

3 Check that all the mounting securing nuts
and bolts are securely tightened, using a
torque wrench to check if possible.

4 Using a large screwdriver, or a similar tool,
check for wear in the mounting blocks by

16.3 Flywheel retaining bolts (arrowed)

3

15.11 Undo the three bolts (arrowed) and
withdraw the heat exchanger from the oil
filter housing
carefully levering against them to check for
free play. Where this is not possible, enlist the
aid of an assistant to move the engine/gearbox
unit back-and-forth, and from side-to-side,
while you observe the mountings. While
some free play is to be expected, even from
new components, excessive wear should be
obvious. If excessive free play is found, check
first to see that the securing nuts and bolts
are correctly tightened, then renew any worn
components as described in the following

paragraphs.

Renewal

Note: Before slackening any of the engine
mounting bolts/nuts, the relative positions of
the mountings to their various brackets should
be marked to ensure correct alignment upon
refitting.

Right-hand mounting

5 Apply the handbrake, then jack up the front
of the vehicle and support it on axle stands
(see Jacking and vehicle support).

6 Remove the air cleaner assembly as
described in Chapter 4B,

7 Attach a suitable hoist and lifting tackle
to the engine lifting brackets on the cylinder
head, and support the weight of the engine.

8 Mark the position of the six mounting
bracket bolts, then undo the three bolts
securing the mounting to the body and the
three bolts securing the mounting to the
engine bracket (see illustration). Remove the
mounting.

9 If necessary, undo the four bolts securing
the engine bracket to the cylinder block and

e sl
17.8 Right-t}a:dgf@'? mou\nting retaining
X 0 ¥ (aerrywedd
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17.17 Undo the three bolts (arrowed)
ecuring the left-hand mounting bracket to
the transmission bracket

ylinder head and remove the engine bracket
see illustration 6.31).

0 If removed, refit the engine mounting
racket and tighten the bolts to the specified
orque.

1 Place the engine mounting in position and
ofit the six retaining bolts. Align the mounting
1 its original position, then tighten the bolts to
he specified torque.

2 Remove the hoist, then refit the air cleaner
s described in Chapter 4B.

3 On completion, lower the vehicle to the
round.

.eft-hand mounting

4 Apply the handbrake, then jack up the
ront of the vehicle and support it on axle
tands (see Jacking and vehicle support).

17.18 Undo the two bolts and one nut
(arrowed) securing the left-hand mounting
to the body

15 Remove the battery and battery tray as
described in Chapter 5A.

16 Attach a suitable hoist and lifting tackle
to the engine lifting brackets on the cylinder
head, and support the weight of the engine.
17 Undo the three bolts securing the
mounting bracket to the transmission bracket
(see illustration).

18 Undo the two bolts and one nut securing
the mounting to the body and remove
the mounting assembly from the car (see
illustration).

19 Refitting is a reversal of removal. Ensure
all bolts are tightened to their specified
torques.

Rear mounting/torque link
20 Apply the handbrake, then jack up the

17.21 Rear engine mounting/torque
retaining bolts (arrowed)

front of the vehicle and support it or
stands (see Jacking and vehicle support
21 Working under the vehicle, undo th
securing the torque link to the mountii
the transmission bracket (see illustratio
22 Undo the bolt securing the torque |
the subframe, and remove the link.

23 Undo the bolts securing the torqui
rubber mounting bracket to the transmi
and remove the bracket and mounting.
24 Locate the new mounting brack
position. Insert the bolts and tighten &
specified torque.

25 Refit the torque link to the subframé
mounting, insert the bolts and tighten &
specified torque.

26 On completion, lower the vehicle’
ground.
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Section number

Section number

| BHAR == INSPOCHON s v-ous s asitaaisosemisre wtsalom v ateiesstos 14  Engine overhaul — general information. . ...........cooeiiain.. 2
Gmnkshaft = A e 0 e o R o e 3005 o S e TS el e 18 Engine overhaul —reassembly sequence. ................... .. 16
Grankshaft POTRONAL. o i v e st B e ST SR TR eSS YR A ti 11 Engine removal - methods and precautions . .................. 3
Gylinder block — cleaning and inspection. . . ...........o.viu... 12 General information . ... vu i siauninna shiniens shmnsisiarnn on 1
Cylinder head - dismantling 7 Main and big-end bearings —inspection ............coiiiiun.n 15
Cylinder head ~ reassembly 9 Petrol engine and transmission unit — removal, separation and
Cylinder head and valve components - cleaning and inspection ... 8 [0 1701 L AN, 1 A Ol e e 4
Diesel engine and transmission unit - removal, separation and Piston rings —refitting. . . .. .oocvveiiivinnn AR RO 17
T T e e 5 Piston/connecting rod assemblies — inspection. . ............... 13
Engine - initial start-up afteroverhaul . ................ ... ..., 20 Piston/connecting rod assemblies ~removal. . ......... ... 10
Engine overhaul - dismantling sequence. . ...............ou... 6 Pistons/connectingrods —refitting. . . ........0ciiiiiieiiinn., 19
Degrees of difficulty
Easy, suitable for 9& Fairly easy, suitable §\§ Fairly difficuit, t’% Difficult, suitable §§ Very difficult, §
novice with little 53 | for beginner with 33| suitable for competent A | for experienced DIY & | suitable for expert Ay
‘experience Q some experience § DIY mechanic § mechanic § DIY or professional §
Specifications
trol engines
er block
.................................................. Cast iron
HOr DOTO BTN o vt s Bis i A Sap e sl S A T et e e 73.385 to 73.415 mm
ROV MR & 1074, 10,57 oo MR R e ot A SN e AL B a5 eoe 73.345 to 73.375 mm
ton rings
BEOfINGS (DOr: PISION); « s swisanlaiva siammeseis s siateg vivaajalss i 2 compression, 1 oil control
g end gap:
T e T ey 0.30 to 0.45 mm
) L T T ke e 0.25 to 0.75 mm
er head
.................................................. Light alloy
um permissible distortion of sealingface .................. 0.025 mm
| height of cylinder head (sealing surface-to-sealing surface) ...  126.0 mm
e seat width:
1.00 to 1.40 mm
1.40 to 1.80 mm
45°
kshaft and bearings
Humber of main bearings:
BIER IO OGBS . oo e unmisosasyes. o insssrst s ins dams WS e e T 4
B2 and 1.4 IItre:engiNes . <. ivisiuis ¢ vieiei susisiens eiaiareivivin s amaieisissiore 5
bearing journal diameter . ..., 50.004 to 50.017 mm (nominal)
d bearing journal diameter. . ..........coiiviiiiiiiaiien 42.971 to 42.987 mm (nominal)
AR ENOABEY o o varnis i SRS TP N AP e B SRR 0.100 to 0.200 mm
es and guides Inlet Exhaust
4.955 to 4.970 mm 4.945 to 4.960 mm

27.900 to 28.100 mm 24.900 to 25.100 mm
0.018 to 0.052 mm 0.028 to 0.062 mm
Automatic adjustment by hydrafilie valve lifters
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Diesel engines
Cylinder block

Pistons
Piston diameter

Piston rings

Number of rings (per piston). . . .............

Ring end gap:

Top COMPression MNg. ..« vveveivevnenen
Second compressionfing. ... .......vvunn
Oflicontrobring: o .4 wwaate wuidv's s ssain i

Cylinder head

NMERBHH s s e o R At e
Maximum permissible distortion of sealing face
Overall height of cylinder head (sealing surface-to-sealing surface). . .
VRIVOISOAt WIAHR . oo caamii svom v i suviiee
Valve seatangle: <. svaiiinn et ad sie

Crankshaft and bearings

Number of main bearings. ..........covvuun
Main bearing journal diameter ..............
Big-end bearing journal diameter. .. .........

Endfloat

Valves and guides
Valve stem diameter
Valve head diameter

Maximum permissible valve stem play in guide

Torque wrench settings
Petrol engines
Refer to Chapter 2A Specifications

Diesel engines
Refer to Chapter 2B Specifications

Valve clearantes. . .. c...ovvevmmericenons

Cast iron

0.20 to 0.30 mm
1.00 to 1.50 mm
0.25 to 0.50 mm

Light alloy

0.1 mm

105.45 to 105.55 mm
1.5t0 1.7 mm

45°

0.055 to 0.265 mm

5.90 to 5.94 mm
22.0 mm
0.028 to 0.064 mm

69.600 to 69.630 mm (nominal)
69.520 to 69.550 mm (nominal)

2 compression, 1 oil control

50.855 to 51.000 mm (nominal)
42.455 to 42.600 mm (nominal)

Automatic adjustment by hydraulic valve lifters

1 General information

Included in this Part of Chapter 2 are details
of removing the engine/transmission from the
car and general overhaul procedures for the
cylinder head, cylinder block/crankcase and
all other engine internal components.

The information given ranges from advice
concerning preparation for an overhaul and
the purchase of parts, to detailed step-by-step
procedures covering removal, inspection,
renovation and refitting of engine internal
components.

After Section 6, all instructions are based
on the assumption that the engine has
been removed from the car. For information
concerning in-car engine repair, as well as
the removal and refitting of those external
components necessary for full overhaul, refer
to Part A or B of this Chapter (as applicable)
and to Section 6. Ignore any preliminary
dismantling operations described in Part A or B
that are no longer relevant once the engine has
been removed from the car.

Apart from torque wrench settings, which

are given at the beginning of Part A or B (as
applicable), all specifications relating to engine
overhaul are at the beginning of this Part of
Chapter 2.

It is not always easy to determine when, or
if, an engine should be completely overhauled,
as a number of factors must be considered.

High mileage is not necessarily an indication
that an overhaul is needed, while low mileage
does not preclude the need for an overhaul.
Frequency of servicing is probably the most
important consideration. An engine which has
had regular and frequent oil and filter changes,
as well as other required maintenance, should
give many thousands of miles of reliable
service. Conversely, a neglected engine may
require an overhaul very early in its life.

Excessive oil consumption is an indication
that piston rings, valve seals and/or valve
guides are in need of attention. Make sure that
oil leaks are not responsible before deciding
that the rings and/or guides are worn, Perform

a compression test, as described in Part A
(petrol engines) or B (diesel engines) of this
Chapter, to determine the likely cause of the
problem.

Check the oil pressure with a gauge fitted in
place of the oil pressure switch, and compare
it with that specified. If it is extremely low,
the main and big-end bearings, and/or the oil
pump, are probably worn out.

Loss of power, rough running, knocking or
metallic engine noises, excessive valve gear
noise, and high fuel consumption may also
point to the need for an overhaul, especially
if they are all present at the same time. If a
complete service does not cure the situation,
major mechanical work is the only solution.

A full engine overhaul involves restoring
all internal parts to the specification of a
new engine. During a complete overhaul, the
pistons and the piston rings are renewed, and
the cylinder bores are reconditioned. New
main and big-end bearings are generally fitted;
if necessary, the crankshaft may be reground,
to compensate for wear in the journals. The
valves are also serviced as well, since they
are usually in less-than-perfect condition at
this point. Always pay careful attention to the
condition offisboil pump when overhauling the

expert22 ona http://rutracker.org
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, and renew it if there is any doubt as to
iceability. The end result should be an
engine that will give many trouble-free

ical cooling system components
s the hoses, thermostat and coolant
np should be renewed when an engine
rhauled. The radiator should also be
ed carefully, to ensure that it is not
d or leaking.

re beginning the engine overhaul, read
h the entire procedure, to familiarise
If with the scope and requirements of
Check on the availability of parts and
e sure that any necessary special tools
uipment are obtained in advance. Most
yk can be done with typical hand tools,
gh a number of precision measuring
are required for inspecting parts to
ine if they must be renewed.

services provided by an engineering
chine shop or engine reconditioning
list will almost certainly be required,
larly if major repairs such as crankshaft
ing or cylinder reboring are necessary.
itfrom carrying out machining operations,
s establishments will normally handle the
Spection of parts, offer advice concerning
itioning or renewal and supply new
nents such as pistons, piston rings
d bearing shells. It is recommended that
tablishment used is a member of the
tion of Engine Re-Manufacturers, or a
ar soclety.

ways wait until the engine has been
npletely dismantled, and until all
pmponents (especially the cylinder block/
nkcase and the crankshaft) have been
ted, before deciding what service
epair operations must be performed
engineering works. The condition of
components will be the major factor
nsider when determining whether
rhaul the original engine, or to buy
onditioned unit. Do not, therefore,
ase parts or have overhaul work done
er components until they have been
ghly inspected. As a general rule, time
primary cost of an overhaul, so it does
y to fit worn or sub-standard parts.

 final note, to ensure maximum life and
limum trouble from a reconditioned engine,
ing must be assembled with care, in a
ssly-clean environment.

Engine removal -~
ods and precautions

On all Corsa models, the engine must be
ied complete with the transmission as
embly. There is insufficient clearance in
gine compartment to remove the engine
aving the transmission in the vehicle. The
bly is removed by raising the front of
ehicle, and lowering the assembly from
gine compartment.

If you have decided that the engine must
be removed for overhaul or major repair work,
several preliminary steps should be taken.

Locating a suitable place to work is
extremely important. Acequate work space,
along with storage space for the car, will
be needed. If a workshop or garage is not
available, at the very least, a flat, level, clean
work surface is required.

Cleaning the engine compartment and
engine/transmission before beginning the
removal procedure will help keep tools clean
and organised.

An engine hoist will also be necessary.
Make sure the equipment is rated in excess
of the combined weight of the engine and
transmission. Safety is of primary importance,
considering the potential hazards involved in
removing the engine/transmission from the
car.

The help of an assistant is essential. Apart
from the safety aspects involved, there are
many instances when one person cannot
simultaneously perform all of the operations
required during engine/transmission removal.

Plan the operation ahead of time. Before
starting work, arrange for the hire of or obtain
all of the tools and equipment you will need.
Some of the equipment necessary to perform
engine/transmission removal and installation
safely (in addition to an engine hoist) is as
follows: a heavy duty trolley jack, complete
sets of spanners and sockets as described
in the rear of this manual, wooden blocks,
and plenty of rags and cleaning solvent for
mopping-up spilled oil, coolant and fuel. If
the hoist must be hired, make sure that you
arrange for it in advance, and perform all of
the operations possible without it beforehand.
This will save you money and time.

Plan for the car to be out of use for quite a
while. An engineering machine shop or engine
reconditioning specialist will be required to
perform some of the work which cannot be
accomplished without special equipment.
These places often have a busy schedule, so
it would be a good idea to consult them before
removing the engine, in order to accurately
estimate the amount of time required to rebuild
or repair components that may need work.

During the engine/transmission removal
procedure, it is advisable to make notes
of the locations of all brackets, cable ties,
earthing points, etc, as well as how the wiring
harnesses, hoses and electrical connections
are attached and routed around the engine
and engine compartment. An effective way of
doing this is to take a series of photographs
of the various components before they are
disconnected or removed; the resulting
photographs will prove invaluable when the
engine/transmission is refitted.

Always be extremely careful when removing
and refitting the engine/transmission. Serious
injury can result from careless actions. Plan
ahead and take your time, and a job of this
nature, although major, can be accomplished
successfully.

4 Petrol engine and y
 transmission unit - removal, §

separation and refitting §
Note 1: The engine can be removed from
the car only as a complete unit with the
transmission; the two are then separated
for overhaul. The engine/transmission unit is
fowered out of position, and withdrawn from
under the vehicle. Bearing this in mind, ensure
the vehicle is raised sufficiently so that there
is enough clearance between the front of
the vehicle and the floor to allow the engine/
transmission unit to be slid out once it has

been lowered out of position.
Note 2: Such is the complexity of the power
unit arrangement on these vehicles, and the
variations that may be encountered according
to model and optional equipment fitted, that
the following should be regarded as a guide to
the work involved, rather than a step-by-step
procedure. Where differences are encountered,
or additional component disconnection or
removal is necessary, make rotes of the work
involved as an aid to refitting.

Removal

1 Position the steering with the front
roadwheels straight-ahead, and lock the
steering by removing the ignition key.

2 Apply the handbrake, then jack up the front
of the vehicle and support it on axle stands
(see Jacking and vehicle support). Remove
both front roadwheels, and the right-hand
inner wheel arch liner for access to the
crankshaft pulley. Where necessary, remove
the engine compartment undertray and the
engine top cover. Note that the vehicle must
be raised sufficiently high (approximately
650 mm) to enable the engine/transmission
assembly to be withdrawn from under the
front of the vehicle.

3 To improve access, remove the bennet as
described in Chapter 11.

4 Remove the battery and battery tray as
described in Chapter 5A.

5 If necessary, drain the engine oil as
described in Chapter 1A.

6 Working in the driver’s footwell, unscrew the
two bolts securing the universal joint to the

4.6 Unscrew the two bolts (arrowed) securing
the universal joint to theintermediate shaft
and the.steeying cear nini
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G ; . uill :
4.20 Prise out the clip to disconnect the
clutch hydraulic hose from the release
cylinder pipe
bottom of the steering column intermediate
shaft and the steering gear pinion (see
illustration). Discard the bolts; new ones
must be used on refitting. Slide the universal
joint up the intermediate shaft to disengage it

from the steering gear pinion.

Caution: To prevent damage to the airbag
wiring contact unit, the steering lock must
remain locked until the intermediate shaft
is re-attached to the pinion shaft.

7 Remove the front bumper as described in
Chapter 11.

8 Drain the cooling system as described in
Chapter 1A, then refit and tighten the drain
plug.

9 Remove the air cleaner assembly as
described in Chapter 4A.

10 Release the clip and disconnect the upper
preheater hose from the throttle housing.

11 On the bulkhead at the rear of the engine
compartment, release the clips and disconnect
the two hoses from the heater matrix.

12 Depressurise the fuel system with
reference to Chapter 4A, then disconnect
the fuel line from the fuel rail. Be prepared for
fuel spillage, and take adequate precautions.
Clamp or plug the open unions, to minimise
further fuel loss.

13 Disconnect the brake vacuum servo hose,
and fuel evaporation purge hose.

14 Loosen the clips and remove the upper
and lower radiator hoses and the coolant
expansion tank hose.

15 Unclip the fuse/relay box from its location,
rotate it clockwise and move it to one side.
Undo the nut and release the wiring harness
bracket, then cut the cable ties securing the
wiring harness to the bracket.

16 On models with Easytronic transmission,
disconnect the transmission wiring harness
connector and release the wiring harness from
the clips and cabile ties.

17 Disconnect the engine wiring harness at
the connector on the left-hand side of the
engine and release the wiring harness from
the clips and cable ties.

18 Disconnect the wiring connectors for the
engine management electronic control unit by
releasing them in the direction of the arrow
marked on the connector. Release the wiring
harness from the clips and cable ties.

19 On standard manual transmission models

(not Easytronic), remove the filler cap from the
brake/clutch fluid reservoir on the bulkhead,
then tighten it onto a piece of polythene. This
will reduce the loss of fluid when the clutch
hydraulic hose is disconnected. Alternatively,
fit a hose clamp to the flexible hose next
to the clutch hydraulic connection on the
transmission housing.

20 Place some cloth rags beneath the hose,
then prise out the retaining clip securing
the clutch hydraulic pipe/hose end fitting to
the top of the transmission bellhousing and
detach the end fitting from the transmission
(see illustration). Gently squeeze the two
legs of the retaining clip together and re-insert
the retaining clip back into position in the
end fitting. Discard the sealing ring from the
pipe end; a new sealing ring must be used on
refitting. Plug/cover both the union and pipe
ends to minimise fluid loss and prevent the
entry of dirt into the hydraulic system. Note:
Whilst the hoselpipe is disconnected, do not
depress the clutch pedal.

21 On automatic transmission models, press
the selector cable adjuster from the lever on
the selector lever position switch at the top of
the transmission, then pull back the retaining
sleeve and lift the selector outer cable from
the mounting bracket on the transmission. On
manual transmission models, disconnect the
gearchange mechanism from the transmission
as described in Chapter 7A.

22 Remove both driveshafts as described in
Chapter 8.

23 On models with air conditioning, release
the auxiliary drivebelt from the pulleys
(Chapter 1A), then unbolt the compressor
from the engine without disconnecting the
refrigerant lines and support the compressor
to one side.

24 On automatic transmission models, place
a suitable container beneath the fluid cooler
hose connections at the transmission. Release
the retaining clips and disconnect the hoses
from the fluid cooler.

25 Attach a suitable hoist and lifting tackle
to the engine lifting brackets on the cylinder
head, and support the weight of the engine/
transmission.

26 Remove the front subframe as described
in Chapter 10.

27 Unscrew the two bolts securing the
right-hand engine mounting to the engine
lower mounting bracket. Note: There is no
need to remove the mounting, since the
engine/transmission is lowered from the
engine compartment.

28 Unscrew the two bolts securing the
left-hand engine mounting to the trans-
mission.

29 Make a final check to ensure that all
relevant pipes, hoses, wires, etc, have been
disconnected, and that they are positioned
clear of the engine and transmission.

30 With the help of an assistant, carefully
lower the engine/transmission assembly to
the ground. Make sure that the surrounding
components in the engine compartment are

not damaged. Ideally, the assembly shoi
be lowered onto a trolley jack or low platfon
with castors, so that it can easily be withdray
from under the car. ]
31 Ensure that the assembly is adequate)
supported, then disconnect the engine fo
and lifting tackle, and withdraw the eng
transmission assembly from under the frontd!
the vehicle.
32 Clean away any external dirt using paraft
or a water-soluble solvent and a stiff brush.
33 With reference to Chapter 7A, 78 or {6
unbolt the transmission from the en
Carefully withdraw the transmission fo
the engine. On manual transmission a
Easytronic models, ensure that its weight$
not allowed to hang on the input shaft whi
engaged with the clutch friction disc. 0
automatic transmission models, ensure i
the torque converter is removed together W
the transmission so that it remains engage
with the oil pump. Note that the transmissi
locates on dowels positioned in the rear of
cylinder block. |

Refitting

34 With reference to Chapter 7A, 7B oril}
refit the transmission to the engine and tightet
the bolts to the specified torque.
35 With the front of the vehicle raised as
supported on axle stands, move the engin
transmission assembly under the vehid
ensuring that the assembly is adequate
supported. i
36 Reconnect the hoist and lifting tackle !
the engine lifting brackets, and carefully ra
the engine/transmission assembly up It
the engine compartment with the help of &
assistant.
37 Reconnect the right- and left-hand engiré
transmission mountings and tighten the bo
to the specified torque given in Chapter 24
38 Refit the front subframe as described
Chapter 10.
39 Disconnect the hoist and lifting tackie
from the engine lifting brackets.
40 Refit the driveshafts as described if!
Chapter 8. ]
41 Reconnect the gearchange mechanisn{o:
the transmission as described in Chapter 7/
42 On automatic transmission model
reconnect the coolant hoses to the fluid cook
43 On models with air conditioning, refit
compressor with reference to Chapter 3, ti
refit the auxiliary drivebelt with reference
Chapter 1A.

44 On standard manual
models (not Easytronic), reconnect and
bleed the clutch hydraulic connection at {f
transmission with reference to Chapter 6.
45 On automatic transmission models, reft
the selector cable adjuster to the lever on
selector lever position switch, then refit
selector outer cable to the mounting bracks
on the transmission.
46 Reconnect the wiring to.the vario
components.as. previously-noted, then
the # =~ ralair R Ay

transmissi
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onnect the upper and lower radiator

and tighten the clips.

connect the brake vacuum servo hose,

| evaporation purge hose.

onnect the fuel line to the fuel rail.
onnect the heater matrix hoses.

sonnect the upper preheater hose to

le housing and tighten the clips.

it the air cleaner assembly with

ce to Chapter 4A.

Refit the front bumper with reference to
TS

connect the universal joint to the

g column intermediate shaft and

gear pinion and tighten the new bolts

reference to Chapter 10.

eck and if necessary top-up the trans-

ke a final check to ensure that all
it hoses, pipes and wires have been
ly reconnected.

in Chapter 5A.

fit the right-hand inner wheel arch liner,
yadwheels, and engine compartment
fdertray (where fitted), then lower the vehicle
und.

the engine with oil with reference to
A

Il and bleed the cooling system with
to Chapter 1A.

utomatic transmission models, check
p-up the fluid level with reference to

fitthe bonnet as described in Chapter 11.

The engine can be removed from
ronly as a complete unit with the
ion; the two are then separated
aul. The engine/transmission unit is
out of position, and withdrawn from
vehicle. Bearing this in mind, ensure
le is raised sufficiently so that there
h clearance between the front of
le and the floor to allow the engine/
ismission unit to be slid out once it has
ered out of position.
uch is the complexity of the power
gement on these vehicles, and the
s that may be encountered according
'and optional equipment fitted, that
ing should be regarded as a guide to
involved, rather than a step-by-step
Where differences are encountered,
jonal component disconnection or
s necessary, make notes of the work
ed as an aid to refitting.
al
n the steering with the front road-
raight-ahead, and lock the steering
floving the ignition key.

2 Apply the handbrake, then jack up the front
of the vehicle and support it on axle stands
(see Jacking and vehicle support). Remove
both front roadwheels, and the right-hand inner
wheel arch liner for access to the crankshaft
pulley. Where necessary, remove the engine
compartment undertray and the engine top
cover. Note that the vehicle must be raised
sufficiently high (approximately 650 mm) to
enable the engine/transmission assembly to be
withdrawn from under the front of the vehicle.
3 To improve access, remove the bonnet as
described in Chapter 11.

4 Remove the battery and battery tray as
described in Chapter 5A.

5 If necessary, drain the engine oil as
described in Chapter 1B.

6 Working in the driver’s footwell, unscrew the
two bolts securing the universal joint to the
bottom of the steering column intermediate
shaft and the steering gear pinion (see
illustration 4.6). Discard the bolts; new ones
must be used on refitting. Slide the universal
joint up the intermediate shaft to disengage it
from the steering gear pinion.

Caution: To prevent damage to the airbag
wiring contact unit, the steering lock must
remain locked until the intermediate shaft
is re-attached to the pinion shaft.

7 Remove the front bumper as described in
Chapter 11.

8 Drain the cooling system as described in
Chapter 1B, then refit and tighten the drain
plug.

9 Remove the air cleaner assembly, intake
ducts and charge air ducts/hoses as described
in Chapter 4B.

10 Remove the fuel filter as described in
Chapter 1B and unclip the fuel feed and return
hoses from the bulkhead.

11 Disconnect the vacuum hose at the
quick-release fitting on the vacuum pump.

12 Unclip the fuse/relay box from its location,
rotate it clockwise and move it to one side.
Undo the nut and release the wiring harness
bracket, then cut the cable ties securing the
wiring harness to the bracket.

13 Disconnect the engine wiring harness at
the connector on the bulkhead and release
the wiring harness from the clips and cable
ties.

14 Withdraw the locking plates, lift the
locking levers and disconnect the two wiring
connectors from the engine management
ECU. Release the wiring harness from the
clips and cable ties.

15 On the bulkhead at the rear of the engine
compartment, pull out the special locking
spring clips and disconnect the quick-release
connections for the two hoses from the heater
matrix.

16 Loosen the clips and remove the upper
and lower radiator hoses and the coolant
expansion tank hose.

17 Remove the filler cap from the brake/clutch
fluid reservoir on the bulkhead, then tighten it
onto a piece of polythene. This will reduce the
loss of fluid when the clutch hydraulic hose is

disconnected. Alternatively, fit a hose clamp
to the flexible hose next to the clutch hydraulic
connection on the transmission housing.

18 Place some cloth rags beneath the hose,
then prise out the retaining clip securing
the clutch hydraulic pipe/hose end fitting to
the top of the transmission bellhousing and
detach the end fitting from the transmission
{see illustration 4.20). Gently squeeze the
two legs of the retaining clip together and
re-insert the retaining clip back into position
in the end fitting. Discard the sealing ring from
the pipe end; a new sealing ring must be used
on refitting. Plug/cover both the union and
pipe ends to minimise fluid loss and prevent
the entry of dirt into the hydraulic system.
Note: Whilst the hose/pipe is disconnected,
do not depress the clutch pedal.

19 Disconnect the gearchange mechanism
from the transmission as described in Chap-
ter 7A.

20 Remove both driveshafts as described in
Chapter 8.

21 On models with air conditioning, remove
the auxiliary drivebelt (Chapter 1B), then
unbolt the compressor from the engine
without disconnecting the refrigerant lines
and support the compressor to ong side.

22 Attach a suitable hoist and lifting tackle
to the engine lifting brackets on the cylinder
head, and support the weight of the engine/
transmission.

23 Remove the front subframe as described
in Chapter 10.

24 Mark the position of the right-hand
engine mounting, then unscrew the two bolts
securing the upper mounting to the engine
bracket. Note: There is no need to remove
the mounting, since the engine/transmission is
lowered from the engine compartment.

25 Unscrew the three bolts securing the
left-hand engine mounting to the transmission
bracket.

26 Make a final check to ensure that all
relevant pipes, hoses, wires, etc, have been
disconnected, and that they are positioned
clear of the engine and transmission.

27 With the help of an assistant, carefully
lower to the ground the engine/transmission
assembly. Make sure that the surrounding
components in the engine compartment are
not damaged. Ideally, the assembly should
be lowered onto a trolley jack or low platform
with castors, so that it can easily be withdrawn
from under the car.

28 Ensure that the assembly is adequately
supported, then disconnect the engine hoist
and lifting tackle, and withdraw the engine/
transmission assembly from under the front of
the vehicle.

29 With the engine/transmission assembly
removed, support the assembly on suitable
blocks of wood, on a workbench (or failing
that, on a clean area of the workshop floor).
30 Clean away any external dirt using paraffin
or a water-soluble solvent and a stiff brush.

31 With reference fo Chapter 5A, remove the
starter motor
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32 With reference to Chapter 7A or 7C, unbolt
the transmission from the engine. Carefully
withdraw the transmission and adaptor plate
from the engine, ensuring that its weight is
not allowed to hang on the input shaft while
engaged with the clutch friction disc.

33 Note that the transmission locates on
dowels positioned in the rear of the cylinder
block. If they are loose, remove them and
keep them in a safe place.

Refitting

34 Ensure the locating dowels are correctly
positioned then locate the adaptor plate on the
engine. Carefully offer the transmission to the
engine, until the locating dowels are engaged.
Ensure that the weight of the transmission
is not allowed to hang on the input shaft
as it engages the clutch friction disc. With
reference to Chapter 7A or 7C, complete the
transmission refitting procedure and tighten
the bolts to the specified torque.

35 Refit the starter motor with reference to
Chapter 5A.

36 With the front of the vehicle raised and
supported on axle stands, move the engine/
transmission assembly under the vehicle,
ensuring that the assembly is adequately
supported.

37 Reconnect the hoist and lifting tackle to the
engine lifting brackets, and carefully raise the
engine/transmission assembly up into the engine
compartment with the help of an assistant.

38 Reconnect the right- and left-hand
engine/transmission mountings, making sure
that the previously-made positional marks are
complied with, and tighten the bolts to the
specified torque given in Chapter 2B.

39 Refit the front subframe as described in
Chapter 10.

40 Disconnect the hoist and lifting tackle
from the engine lifting brackets.

41 Refit both driveshafts as described in
Chapter 8.

42 Reconnect the gearchange mechanism to
the transmission as described in Chapter 7A.
43 On models with air conditioning, refit the
compressor with reference to Chapter 3, then
refit the auxiliary drivebelt with reference to
Chapter 1B.

44 Reconnect and bleed the clutch hydraulic
connection at the transmission with reference
to Chapter 6 (not Easytronic models).

45 Reconnect the upper and lower radiator
hoses.

46 Reconnect the wiring to the various
components as previously-noted.

47 Reconnect the heater matrix hoses and
tighten the clips.

48 Reconnect the vacuum hose to the pump
outlet.

49 Refit the fuel filter as described in Chap-
ter 1B.

50 Refit the air cleaner assembly, intake ducts
and charge air ducts/hoses with reference to
Chapter 4B.

51 Refit the front bumper with reference to
Chapter 11.

52 Reconnect the universal joint to the
steering column intermediate shaft and
steering gear pinion and tighten the new bolts
with reference to Chapter 10.

53 Check and if necessary top-up the trans-
mission oil level as described in Chapter 7A
or 7C.

54 Make a final check to ensure that all
relevant hoses, pipes and wires have been
correctly reconnected.

55 Refit the battery tray and battery as
described in Chapter 5A.

56 Refit the right-hand inner wheel arch liner,
front roadwheels, and engine compartment
undertray (where fitted), then lower the vehicle
to the ground.

57 Refill the engine with oil with reference to
Chapter 1B.

58 Refill and bleed the cooling system with
reference to Chapter 1B.

59 Refit the bonnet as described in Chapter 11.

6 Engine overhaul-
dismantling sequence

1 It is much easier to dismantle and work
on the engine if it is mounted on a portable
engine stand. These stands can often be hired
from a tool hire shop. Before the engine is
mounted on a stand, the flywheel/driveplate
should be removed, so that the stand bolts
can be tightened into the end of the cylinder
block/crankcase.

2 If a stand is not available, it is possible to
dismantle the engine with it blocked up on a
sturdy workbench, or on the floor. Be extra
careful not to tip or drop the engine when
working without a stand.

3 If you are going to obtain a reconditioned
engine, all the external components must be
removed first, to be transferred to the new
engine (just as they will if you are doing a
complete engine overhaul yourself). These
components include the following:

a) Engine wiring harness and supports.

b) Aiternator and air conditioning
compressor mounting brackets (as
applicable).

¢) Coolant pump (where applicable) and
infet/outlet housings.

d) Dipstick tube.

e) Fuel system components.

f) All electrical switches and sensors.

g) Inlet and exhaust manifolds and, where
fitted, the turbocharger.

h) Oit filter and oil cooler/heat exchanger.

i) Flywheell/driveplate.

Note: When removing the external components
from the engine, pay close attention to details
that may be helpful or important during
refitting. Note the fitted position of gaskets,
seals, spacers, pins, washers, bolts, and other
small items.

4 If you are obtaining a ‘short’ engine
(which consists of the engine cylinder block/
crankcase, crankshaft, pistons and connecting

rods all assembled), then the cylinder head,
sump, oil pump, and timing chains will have to.
be removed also. !
5 Before beginning the dismantling and
overhaul procedures, make sure that you have
all of the correct tools necessary. See Tools
and working facilities for further information.
6 If you are planning a complete overhaul, the
engine can be dismantled, and the internal
components removed, in the order given
below.

Petrol engines

a) Inlet and exhaust manifolds (see Chap-
ter 4A).

b) Coolant pump (see Chapter 3).

¢) Cylinder head (see Chapter 2A).

d) Flywheel/driveplate (see Chapter 2A).

e) Sump (see Chapter 2A).

f) Oif pump (see Chapter 2A).

g) Timing chain and sprockets (see Chap-
ter 2A).

h) Pistons/connecting rod assemblies (see
Section 10).

i} Crankshaft (see Section 11).

Diesel engines

a) Sump (see Chapter 28B).

b) Coolant pump (see Chapter 3).

¢) Timing chain and sprockets (see Chap-
ter 2B).

d) Oil pump (see Chapter 2B).

e) Camshaft housing (see Chapter 2B).

f) Cylinder head (see Chapter 2B).

g) Inlet and exhaust manifolds (see Chap-
ter 4B).

h) Flywheel (see Chapter 2B).

i) Pistons/connecting rod assemblies (see

Section 10).
N

j) Crankshaft (see Section 11).

7 Cylinder head -
dismantling

Note: New and reconditioned cylinder heads
are available from the manufacturer, and from
engine overhaul specialists. Due to the fact
that some specialist tools are required for the
dismantling and inspection procedures, and
new components may not be readily available,
it may be more practical and economical
for the home mechanic to purchase 4
reconditioned head rather than to dismantle,
inspect and recondition the original head. A
valve spring compressor tool will be required:
for this operation.
1 With the cylinder head removed as
described in Chapter 2A or 2B, clean away.
all external dirt, and remove the following
components as applicable, if not already.
done:

a) Manifolds (see Chapter 4A or 4B).

b) Spark plugs (petrol engines - see

Chapter 1A).
¢) Glow.plugs {dissel engines — see Chap-
ter$A
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7.2 Fit a valve spring compressor tool,
asuring that the arms of the compressor
are securely positioned
afts and hydraulic tappets (petrol
engines - see Chapter 2A).
Hydraulic tappets and rocker arms (diesel
engines - see Chapter 2B).
gine lifting brackets.
remove a valve, fit a valve spring
mpressor tool. Ensure that the arms of the
I pressor tool are securely positioned on
bead of the valve and the spring cap (see
on). The valves are deeply-recessed on
engines, and a suitable extension piece
e required for the spring compressor.
press the valve spring to relieve the
of the spring cap acting on the collets.

Remove the valve stem oil seal ...

7.4 Extract the two split collets by hooking
them out using a small screwdriver

4 Extract the two split collets by hooking them
out using a small screwdriver, then slowly
release the compressor tool (see illustration).
5 Remove the valve spring cap and the
spring, then withdraw the valve through the
combustion chamber. Remove the valve stem
oil seal (using long-nosed pliers if necessary),
and the spring seat (see illustrations).

6 Repeat the procedure for the remaining
valves, keeping all components in strict order
so that they can be refitted in their original
positicns, unless all the components are to
be renewed. If the components are to be kept
and used again, place each valve assembly
in a labelled polythene bag or a similar small
container (see illustration). Note that as with
cylinder numbering, the valves are normally
numbered from the timing chain end of the
engine. Make sure that the valve components
are identified as inlet and exhaust, as well as
numbered.

7.5b ...and the spring ...

7.5e ...and the spring seat

Oyllnder head

1 Thorough cleaning of the cylinder head and
valve components, followed by a detailed
inspection, will enable a decision to be made
on whether further work is necessary before
reassembling the components.

Cleaning

2 Scrape away all traces of old gasket material
and sealing compound from the cylinder head
surfaces. Take care not to damage the cylinder
head surfaces, as the head is made of light alloy.
3 Scrape away the carbon from the
combustion chambers and ports, then wash
the cylinder head thoroughly with paraffin or a
suitable solvent.

4 Scrape off any heavy carbon deposits
that may have formed on the valves, then
use a power-operated wire brush to remove
deposits from the valve heads and stems.

Inspection

Note: Be sure to perform all the following
inspection procedures before concluding
that the services of a machine shop or engine
overhaul specialist are required. Make a list of
all items that require attention.

Cylinder head

5 Inspect the head very carefully for cracks,
evidence of coolant leakage, and other
damage. If cracks are found, a new cylinder
head should be obtained.

7.5¢ ...then withdraw the valve through

the combustion chamber

7.6 Place each valve assembly in a
labelled polhwthi~n~ hag or similar container



2Ce8 Engine removal and overhaul procedures

8.6 Checking the cylinder head surface for
distortion
6 Use a straight-edge and feeler blade to
check that the cylinder head surface is not
distorted (see illustration). If the specified
distortion limit is exceeded on 1.0 and 1.2
litre petrol engines, the cylinder head must
be renewed, as machining is not possible,
however, on the 1.4 litre petrol and diesel
engines, it may be possible to have the
cylinder head resurfaced, provided that the
overall height of the head is not reduced to
less than the specified minimum.
7 Examine the valve seats in each of the
combustion chambers. If the seats are
severely pitted, cracked or burned, then they
will need to be recut or renewed by an engine
overhaul specialist. If only slight pitting is
evident, this can be removed by grinding the
valve heads and seats together with coarse,
then fine, grinding paste, as described later in
this Section.
8 If the valve guides are worn, indicated by
a side-to-side motion of the valve, oversize
valve guides are available, and valves with
oversize stems can be fitted. This work is best
carried out by an engine overhaul specialist. A
dial gauge may be used to determine whether
the amount of side play of a valve exceeds the
specified maximum.
9 Check the tappet bores in the cylinder head
for wear. If excessive wear is evident, the
cylinder head must be renewed. Also check
the tappet oil holes in the cylinder head for
obstructions.

Valves

10 Examine the head of each valve for pitting,
burning, cracks and general wear, and check

8.12 Grinding-in a valve

i
8.10 Measuring a valve stem diameter

the valve stem for scoring and wear ridges.
Rotate the valve, and check for any obvious
indication that it is bent. Look for pitting and
excessive wear on the end of each valve stem.
If the valve appears satisfactory at this stage,
measure the valve stem diameter at several
points using a micrometer (see illustration).
Any significant difference in the readings
obtained indicates wear of the valve stem.
Should any of these conditions be apparent,
the valve(s) must be renewed. If the valves
are in satisfactory condition, they should be
ground (lapped) onto their respective seats to
ensure a smooth gas-tight seal.

11 Valve grinding is carried out as follows.
Place the cylinder head upside-down on a
bench, with a block of wood at each end to
give clearance for the valve stems.

12 Smear a trace of coarse carborundum
paste on the seat face in the cylinder head,
and press a suction grinding tool onto the
relevant valve head. With a semi-rotary
action, grind the valve head to its seat, lifting
the valve occasionally to redistribute the
grinding paste (see illustration). When a
dull, matt, even surface is produced on the
faces of both the valve seat and the valve,
wipe off the paste and repeat the process
with fine carborundum paste. When a smooth
unbroken ring of light grey matt finish is
produced on both the valve and seat faces,

8.14 Check each valve spring for
squareness

clean away every trace of grinding pa
taking great care to leave none in the p
or in the valve guides. Clean the valves
valve seats with a paraffin-soaked rag,

available, blow the valves, valve guides a ‘
cylinder head ports clean.

Valve springs

If any one is broken, all should be renewsd.,
14 If possible, check the free height of the:
springs against new ones, then stand e

found to be too short, or damaged in any wa '
renew all the springs as a set. Springs suffé
from fatigue, and it is a good idea to renew
them even if they look serviceable.
Rocker arm components

15 Check the rocker arm thrust faces (the
areas that contact the tappets and valv
stems) for pits, wear, score-marks or any’
indication that the surface-hardening has
worn through. Check the rocker arm camshaft

arms which appear suspect.
Hydraulic tappets

oil holes for obstructions, particularly for ol
sludge. If excessive wear is evident, or if any
tappet has been noisy in operation, all the
tappets must be renewed as a set.

Note: New valve stem oil seals should be used
on reassembly. A vaive spring compressor ool
will be required for this operation.

1 With all the components cleaned, startin

components as follows.

2 Insert the appropriate valve into its guide
(if new valves are being fitted, insert ea
valve into the location to which it has been

components are being refitted, all components
must be refitted in their original positions.

3 Fit the spring seat. )
4 New valve stem oil seals may be supplied
with a fitting sleeve, which fits over the coll
groove in the valve stem, to prevent damagg
to the oil seal as it is slid down the valve stem.
If no sleeve is supplied, wind a short length of!
tape round the top of the valve stem to cover
the collet groove.

5 Lubricate the valve stem oil seal with
engine oil, then push the oil seal down {
valve stem using a suitable tube or socket,
until the seal is fully engaged with the valve‘
guidesfee? Wi atratinns). Remo
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eve or the tape, as applicable, from the
e stem.

the valve spring and the spring cap.

it the spring compressor tool, and
press the valve spring until the spring cap
beyond the collet groove in the valve

Refit the split collets to the groove in the
e stem, with the narrow ends nearest the

release the compressor tool, ensuring
it the collets are not dislodged from the
ove. When the compressor is fully released,
the top of the valve assembly a tap with a
-faced mallet to settle the components.
 Repeat the procedure for the remaining
, ensuring that if the original components
 being used, they are all refitted in their
al positions.

Refit the components removed in Section 7,

ph 1.

Note 1: The mating faces of the connecting
Xis and the big-end bearing caps are ‘rough’
t machined), which ensures perfect mating
‘each individual rod and bearing cap. When
mponents have been removed from the
gine, extreme care should be taken not to
the mating surfaces - eg, do not rest
2 bearing caps on the mating faces. Ensure
ch bearing cap is kept together with its
ective rod, to prevent any possibility of the
ponents being refitted incorrectly.

e 2: New big-end cap boits will be required

9.5a Fit the new valve stem oil seal . ..

2 Remove the sump and oil pick-up pipe, as
described in Chapter 2A.

3 Undo the retaining bolts and remove the oil
baffle plate from the cylinder block baseplate
(see illustration).

4 |If the connecting rods and big-end caps
are not marked to indicate their positions in
the cylinder block (ie, marked with cylinder
numbers), suitably mark both the rod and
cap with quick-drying paint or similar. Note
which side of the engine the marks face and
accurately record this also. There may not be
any other way of identifying which way round
the cap fits on the rod when refitting.

5 Unscrew the big-end cap bolts from the
first connecting rod, and remove the cap
(see illustration). If the bearing shells are
to be re-used, tape the cap and the shell
together.

6 Check the top of the cylinder bore for a
wear ridge. If evident, carefully scrape it away
with a ridge reamer tool, otherwise the piston
rings may jam against the ridge as the piston
is pushed out of the block.

7 Place the wooden handle of a hammer
against the bottom of the connecting rod, and
push the piston/rod assembly up and out of
the cylinder bore (see illustration). Recover
the bearing shell, and tape it to the connecting
rod if it is to be re-used.

8 Remove the remaining assemblies in
a similar way. Rotate the crankshaft as
necessary to bring the big-end bolts to the
most accessible position.

103 Undo the bolts and remove the
oil baffle plate from the cylinder block
baseplate ~ petrol engines

10.5 Unscrew the big-end cap bolts from
the first connecting rod, and remove the
cap - petrol engines

ot - 5
9.5b ... and push it down using a suitable
tube or socket, until the seal is fully
engaged with the spring seat

Diesel engines

9 Referring to Chapter 2B, remove the
following components:

a) Timing cover (which includes the sump

removal procedure).

b) Timing chain, sprockets and tensioner.

¢) Camshaft housing.

d) Cylinder head.

10 Undo the retaining bolts and remove
the oil baffle plate from the cylinder block
baseplate.

11 If the connecting rods and big-end caps
are not marked to indicate their positions in
the cylinder block (ie, marked with cylinder
numbers), suitably mark both the rod and
cap with quick-drying paint or similar. Note
which side of the engine the marks face and
accurately record this also. There may not be
any other way of identifying which way round
the cap fits on the rod when refitting.

12 If there is a pronounced wear ridge at
the top of any bore, it may be necessary to
remove it with a scraper or ridge reamer, to
avoid piston damage during removal. Such a
ridge indicates excessive wear of the cylinder
bore.
18 Turn the crankshaft to bring pistons 1 and
4 to BDC (bottom dead centre).

14 Unscrew the bolts from No 1 piston
big-end bearing cap. Take off the cap and
recover the bottom half bearing shell. If the
bearing shells are to be re-used, tape the cap
and the shell together (see illustration).

15 Using a hammer handle, push the piston
up through the bore, and remove it from the

i e N

10.7 Push the piston/rod assembly up and

out of the top of the cylinder hore -
lohgines

a7
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10.14 Take off the big-end bearing cap
and recover the bottom half bearing shell -
diesel engines

top of the cylinder block. Recover the bearing
shell, and tape it to the connecting rod for
safe-keeping.

16 Loosely refit the big-end cap to the
connecting rod, and secure with the bolts —
this will help to keep the components in their
correct order.

17 Remove No 4 piston assembly in the same
way.

18 Turn the crankshaft through 180° to bring
pistons 2 and 3 to BDC (bottom dead centre),
and remove them in the same way.

1 Remove the flywheel/driveplate as
described in Chapter 2A or 2B.

11.4 Using a dial gauge to check the
crankshaft endfloat

2 Remove the pistons and connecting rods,
as described in Section 10.

3 Invert the engine so that the crankshaft is
uppermost.

4 Before removing the crankshaft, check the
endfloat using a dial gauge in contact with the
end of the crankshaft. Push the crankshaft
fully one way, and then zero the gauge. Push
the crankshaft fully the other way, and check
the endfloat (see illustration). The result
should be compared with the specified limit,
and will give an indication as to the size of the
main bearing shell thrust journal width which
will be required for reassembly.

5 If a dial gauge is not available, a feeler
gauge can be used to measure crankshaft
endfloat. Push the crankshaft fully towards
one end of the crankcase, and insert a feeler
gauge between the thrust flange of the main
bearing shell and the machined surface of
the crankshaft web (see illustration). Before
measuring, ensure that the crankshaft is fully
forced towards one end of the crankcase, to
give the widest possible gap at the measuring
location. Note: Measure at the bearing with
the thrustwasher (see Section 18).

Petrol engines

6 Working in a diagonal sequence,
progressively slacken the outer (M8) bolts
securing the cylinder block baseplate to the
cylinder block.

7 When all the outer bolts have been
slackened, repeat the procedure on the inner
(M8) retaining bolts.

8 Remove all the bolts and lift the cylinder

T

11.5 Checking the crankshaft endfloat
with a feeler gauge

11.8 Lift the cylinder block baseplate off
the cylinder block - petrol engines

11.14 Lift the cylinder block baseplate off
the cylinder block - diesel engines

block baseplate off the cylinder block (see
illustration). If the baseplate is initially tighto
remove, carefully tap it free using a soft-faced
mallet. ]
9 As the baseplate is withdrawn check that
the lower main bearing shells come away with
the baseplate. If they remain on the crankshaft
journals, lift them off and refit them to then‘
respective locations in the baseplate.
10 Lift the crankshaft from the cylinder block
and remove the crankshaft oil seal.

11 Extract the upper bearing shells, and
identify them for position if they are to be
re-used.

Diesel engines

12 Working in a diagonal sequence, pro-
gressively slacken the outer (M8) bolts
securing the cylinder block baseplate to the
cylinder block.

13 When all the outer bolts have been
slackened, repeat the procedure on the inner
(M10) retaining bolts.
14 Remove all the bolts and lift the cylinder:
block baseplate off the cylinder block (see:
illustration). If the baseplate is initially tightta.
remove, carefully tap it free using a soft-faced:
mallet. Alternatively, use a spatula to break
the seal between the baseplate and cylinder:
block.
15 As the baseplate is withdrawn check that
the lower main bearing shells come away with’
the baseplate. If they remain on the crankshaﬂ‘
journals, lift them off and refit them to their:
respective locations in the baseplate.
16 Lift the crankshaft from the cylinder blod(
and remove the crankshaft oil seal.
17 Extract the upper bearing shells, and
identify them for position if they are to be
re-used.

12 Cylinder block -
cleaning and inspection

Cleaning

1 For complete cleaning, remove all external
components (senders, sensors, brackets, oil
pipes, coolant pipes, etc) from the cylinder:
block.

2 Scrape all traces of gasket and/or sealant
from the cylinder block and cylinder block
baseplate, taking particular care not to
damage the cylinder head and sump mating!
faces.

3 Remove all oil gallery plugs, where fitted,
The plugs are usually very tight - they
may have to be drilled out and the holes
retapped. Use new plugs when the engine
is reassembled. On diesel engines, undo the
retaining bolts and remove the piston oil spray
nozzles from inside the cylinder block (see
illustration). Also remove the timing chain oil
spray pipe from = front face of the cylinder
P
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extremely dirty, they should be steam-
ed.

the components have been steam-
eaned, clean all oil holes and oil galleries one
¢ time on completion. Flush all internal
ges with warm water until the water runs
. Dry the block and, where necessary, the
eplate thoroughly and wipe all machined
faces with a light oil. If you have access to
pressed air, use it to speed-up the drying
ess, and to blow out all the oil holes and
leries.

Warning: Wear eye protection
when using compressed air.

the block and baseplate are relatively
n, an adequate cleaning job can be
ieved with hot soapy water and a stiff
. Take plenty of time, and do a thorough
Regardless of the cleaning method used,
e sure to clean all oil holes and galleries very
roughly, dry everything completely, and
all cast-iron machined surfaces with light

/ The(hreaded holes in the cylinder block and
eplate must be clean, to ensure accurate
ue readings when tightening fixings during
ssembly. Run the correct-size tap (which can
termined from the size of the relevant bolt)
) each of the holes to remove rust, corrosion,
ad sealant or other contamination, and
restore damaged threads. If possible, use
pressed air to clear the holes of debris
duced by this operation. Do not forget to
an the threads of all bolts and nuts which
1o be re-used, as well.

8 Where applicable, apply suitable sealant
tothe new oil gallery plugs, and insert them
) the relevant holes in the cylinder block.
ten the plugs securely. On diesel engines,
the oil spray nozzles into the block and
ure with the retaining bolts tightened
rely. Refit the timing chain oil spray pipe
1o the front face of the cylinder block and
iten the two bolts securely.

f the engine is to be left dismantled for
some time, cover the cylinder block with
alarge plastic bag to keep it clean and
revent corrosion. Where applicable, refit the

Visually check the block for cracks, rust
and corrosion. Look for stripped threads in the
eaded holes. It's also a good idea to have
the block checked for hidden cracks by an
ine reconditioning specialist that has the
ipment to do this type of work, especially
e vehicle had a history of overheating or
g coolant. If defects are found, have the
ck repaired, if possible, or renewed.
If in any doubt as to the condition of the
inder block, have itinspected and measured
by an engine reconditioning specialist. If the
bores are worn or damaged, they will be able
carry out any necessary reboring (where
ible), and supply appropriate oversized
ipistons, etc.

13 Plstonlconnectmg rod
~ assemblies -
inspection

1 Before the inspection process can begin,
the piston/connecting rod assemblies must be
cleaned, and the original piston rings removed
from the pistons. Note: Always use new piston
rings when the engine is reassembled.

2 Carefully expand the old rings over the top
of the pistons. The use of two or three old
feeler gauges will be helpful in preventing
the rings dropping into empty grooves (see
illustration). Take care, however, as piston
rings are sharp.

3 Scrape away all traces of carbon from the
top of the piston. A hand-held wire brush,
or a piece of fine emery cloth, can be used
once the majority of the deposits have been
scraped away.

4 Remove the carbon from the ring grooves
in the piston, using an old ring. Break the ring
in half to do this (be careful not to cut your
fingers — piston rings are sharp). Be very
careful to remove only the carbon deposits ~
do not remove any metal, and do not nick or
scratch the sides of the ring grooves.

5 Once the deposits have been removed,
clean the piston/connecting rod assembly
with paraffin or a suitable solvent, and dry
thoroughly. Make sure that the oil return holes
in the ring grooves are clear.

6 If the pistons and cylinder bores are not
damaged or worn excessively, and if the
cylinder block does not need to be rebored,
the original pistons can be refitted. Normal
piston wear shows up as even vertical wear
on the piston thrust surfaces, and slight
looseness of the top ring in its groove. New
piston rings should always be used when the
engine is reassembled.

7 Carefully inspect each piston for cracks
around the skirt, at the gudgeon pin bosses,
and at the piston ring lands (between the ring
grooves).

8 Look for scoring and scuffing on the thrust
faces of the piston skirt, holes in the piston
crown, and burned areas at the edge of
the crown. If the skirt is scored or scuffed,
the engine may have been suffering from
overheating, and/or abnormal combustion
(‘pinking’) which caused excessively-high
operating temperatures. The cooling and
lubrication systems should be checked
thoroughly. A hole in the piston crown, or
burned areas at the edge of the piston crown
indicates that abnormal combustion (pre-
ignition, ‘pinking’, knocking or detonation) has
been occurring. If any of the above problems
exist, the causes must be investigated and
corrected, or the damage will occur again.

9 Corrosion of the piston, in the form of pitting,
indicates that coolant has been leaking into the
combustion chamber and/or the crankcase.
Again, the cause must be corrected, or the
problem may persist in the rebuilt engine.

10 If in any doubt as to the condition of

12.3 Undo the retaining boits and remove
the piston oil spray nozzles - diesel engines

the pistons and connecting rods, have
them inspected and measured by an engine
reconditioning specialist. If new parts are
required, they will be able to supply and fit
appropriate-sized pistons/rings, and rebore
(where possible) or hone the cylinder block.

14 Crankshaft - 2
in pectlon o §

1 Clean the crankshaft using paraffin or a
suitable solvent, and dry it, preferably with
compressed air if available. Be sure to clean
the oil holes with a pipe cleaner or similar
probe, to ensure that they are not obstructed.

Warning: Wear eye protection
when using compressed air.

2 Check the main and big-end bearing
journals for uneven wear, scoring, pitting and
cracking.

3 Big-end bearing wear is accompanied by
distinct metallic knocking when the engine
is running (particularly noticeable when the
engine is pulling from low revs), and some
loss of oil pressure.

4 Main bearing wear is accompanied by
severe engine vibration and rumble - getting
progressively worse as engine revs increase -
and again by loss of oil pressure.

5 Check the bearing journal for roughness by
running a finger lightly over the bearing surface.
Any roughness (which will be accompanied
by obvious bearing wear) indicates that the
crankshaft requires regrinding.

13.2 Using a feeler gauge to aid removal
of 2 piston ring
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6 If the crankshaft has been reground, check
for burrs around the crankshaft oil holes (the
holes are usually chamfered, so burrs should
not be a problem unless regrinding has been
carried out carelessly). Remove any burrs with
a fine file or scraper, and thoroughly clean the
oil holes as described previously.

7 Have the crankshaft journals measured
by an engine reconditioning specialist. If the
crankshaft is worn or damaged, they may be
able to regrind the journals and supply suitable
undersize bearing shells. If no undersize shells
are available and the crankshaft has worn
beyond the specified limits, it will have to be
renewed. Consult your Vauxhall/Opel dealer
or engine reconditioning specialist for further
information on parts availability.

8 If a new crankshaft is to be fitted on
petrol engines, undo the screws securing
the crankshaft speed/position sensor pulse
pick-up ring to the crankshaft, and transfer the
ring to the new crankshaft {(see illustration).

15 Main and blg-end bearmgs -
' mspectlon , I§
X

1 Even though the main and big-end bearings
should be renewed during the engine overhaul,
the old bearings should be retained for close
examination, as they may reveal valuable
information about the condition of the engine.
2 Bearing failure occurs because of lack
of lubrication, the presence of dirt or other
foreign particles, overloading the engine, or
corrosion (see illustration). If a bearing fails,
the cause must be found and eliminated
before the engine is reassembled, to prevent
the failure from happening again.

3 To examine the bearing shells, remove
them from the cylinder block, the cylinder
block baseplate, the connecting rods and
the big-end bearing caps, and lay them out
on a clean surface in the same order as they
were fitted to the engine. This will enable any
bearing problems to be matched with the
corresponding crankshaft journal.

4 Dirt and other foreign particles can enter
the engine in a variety of ways. Contamination
may be left in the engine during assembly, or
it may pass through filters or the crankcase
ventilation system. Normal engine wear
produces small particles of metal, which can
eventually cause problems. If particles find
their way into the lubrication system, it is
likely that they will eventually be carried to the
bearings. Whatever the source, these foreign
particles often end up embedded in the soft
bearing material, and are easily recognised.
Large particles will not embed in the bearing,
and will score or gouge the bearing and
journal. To prevent possible contaminaticn,
clean all parts thoroughly, and keep everything
spotlessly-clean during engine assembly. Once
the engine has been installed in the vehicle,
ensure that engine oil and filter changes are
carried out at the recommended intervals.

14.8 Transfer the crankshaft speed/
position sensor pulse pick-up ring to the
new crankshaft
5 Lack of lubrication (or lubrication
breakdown) has a number of interrelated
causes. Excessive heat (which thins the oil),
overloading (which squeezes the oil from the
bearing face), and oil leakage (from excessive
bearing clearances, worn oil pump or high
engine speeds) all contribute to lubrication
breakdown. Blocked oil passages, which
may be the result of misaligned oil holes in a
bearing shell, will also starve a bearing of oil
and destroy it. When lack of lubrication is the
cause of bearing failure, the bearing material
is wiped or extruded from the steel backing of
the bearing. Temperatures may increase to the
point where the steel backing turns blue from

overheating.

6 Driving habits can have a definite effect on
bearing life. Full-throttle, low-speed operation
(labouring the engine) puts very high loads on
bearings, which tends to squeeze out the oil
film. These lcads cause the bearings to flex,
which produces fine cracks in the bearing
face (fatigue failure). Eventually the bearing
material will loosen in places, and tear away
from the steel backing. Regular short journeys
can lead to corrosion of bearings, because

FATIGUE FAILURE  IMPROPER SEATING
i P \—
CRATERS OR POCKETS (oL sa‘ég"sTEcnou S
LACK OF OIL

SCRATCHED BY DIRT

DIRT EMBEDDED INTO OVERLAY WIPED OUT

BEARING MATERIAL

EXCESSIVE WEAR TAPERED JOURNAL

IR

RADIUS RIDE

OVERLAY WIPED QUT

15.2 Typical bearing failures

insufficient engine heat is produced to dri
off the condensed water and corrosive gasss
which form inside the engine. These prod
collect in the engine oil, forming acid a
sludge. As the oil is carried to the bearing
the acid attacks and corrodes the bearing
material.

7 Incorrect bearing installation during engi
assembly will also lead to bearing failure:
Tight-fitting bearings leave insufficient bearing
lubrication clearance, and will result in ol
starvation. Dirt or foreign particles trapped
behind a bearing shell results in high spots o
the bearing which can lead to failure.

8 Do not touch any shell’s bearing surf
with your fingers during reassembly; there I_:
a risk of scratching the delicate surface, orof
depositing particles of dirt on it.
9 As mentioned at the beginning of this
Section, the bearing shells should be renewed
as a matter of course during engine overhaul
to do otherwise is false economy.

16 Engine overhaul -
reassembly sequence

1 Before reassembly begins, ensure thal
all necessary new parts have been obtamed
(particularly gaskets, and various bolts which
must be renewed), and that all the tools’
required are available. Read through the
entire procedure to familiarise yourself with
the work involved, and to ensure that all items
necessary for reassembly of the engine are
to hand. In addition to all normal tools and
materials, a thread-locking compound wil
be required. A tube of suitable sealant will b
required to seal certain joint faces which are
not fitted with gaskets.

2 At this stage, all engine components should
be absolutely clean and dry, with all faults’
repaired. The components should be laid out
(or in individual containers) on a completely]
clean work surface.

3 In order to save time and avoid problems,
engine reassembly can be carried out in the
following order:

Petrol engines |
a) Piston rings (see Section 17). |
b) Crankshaft (see Section 18).
¢) Piston/connecting rod assemblies (see
Section 19).

d) Timing chain and sprockets (see Chap-
ter 2A).

) Oil pump (see Chapter 2A).

f) Sump (see Chapter 2A).

g) Flywheel/driveplate (see Chapter 2A).

h) Cylinder head (see Chapter 2A).

i) Coolant pump (see Chapter 3).

J) Inlet and exhaust manifolds (see Chap-
ter 4A).

Diesel engines

a) Pistonringsifsce Secrron 1/)
b} Cronvr e
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Pistons/connecting rod assemblies (see
. Section 19).

lywheel (see Chapter 2B).

let and exhaust manifolds (see Chap-
er 4B).

ylinder head (see Chapter 2B).

| Camshaft housing (see Chapter 2B).

Oil pump (see Chapter 2B).

Timing chain and sprockets (see Chap-
ter 28).

Coolant pump (see Chapter 3).

o

{ Before refitting the new piston rings, the
ring end gaps must be checked as follows.
2lay out the piston/connecting rod
emblies and the new piston ring sets, so
that the ring sets will be matched with the
same piston and cylinder during the end
gap measurement and subsequent engine
embly.

Insert the top ring into the first cylinder, and
sh it down the bore slightly using the top
the piston. This will ensure that the ring
ns square with the cylinder walls.
Measure the end gap using feeler gauges,
d compare the measurements with the
figures given in the Specifications (see
stration).

f the gap is too small (unlikely if genuine

er during engine operation, causing serious
ge. Ideally, new piston rings providing
correct end gap should be fitted, but as
alast resort, the end gap can be increased by
the ring ends very carefully with a fine
file. Mount the file in a vice equipped with soft
, slip the ring over the file with the ends
tacting the file face, and slowly move the
g to remove material from the ends ~ take
g, as piston rings are sharp, and are easily
Dbroken.

With new piston rings, it is unlikely that the
d gap will be too large. If they are too large,
eck that you have the correct rings for your
engine and for the particular cylinder bore

7 Repeat the checking procedure for each
ring in the first cylinder, and then for the rings
inthe remaining cylinders. Remember to keep
i pistons and cylinders matched up.

8 Once the ring end gaps have been checked
if necessary corrected, the rings can be
fited to the pistons.

‘9 The oil control ring (lowest one on the
on) is composed of three sections, and
ould be installed first. Fit the lower steel
g, then the spreader ring, followed by the
steel ring (see illustration).

With the oil control ring components
talled, the second (middle) ring can be
fited. It is usually stamped with a mark (TOP)

17.4 Measuring a piston ring end gap
using a feeler gauge

which must face up, towards the top of the
piston. Note: Always follow the instructions
supplied with the new piston ring sets —
different manufacturers may specify different
procedures. Do not mix up the top and middle
rings, as they have different cross-sections.
Using two or three old feeler blades, as for
removal of the old rings, carefully slip the ring
into place in the middle groove.

11 Fit the top ring in the same manner,
ensuring that, where applicable, the mark on
the ring is facing up. If a stepped ring is being
fitted, fit the ring with the smaller diameter of
the step uppermost (see illustration).

12 Repeat the procedure for the remaining
pistons and rings.

18 Crankshaft - e
 refiting %

Note: New cylinder block baseplate bolts
must be used when refitting the crankshaft. A
tube of sealant (Loctite 5900 or equivalent) will
be required when fitting the baseplate to the
cylinder block.

1 Refitting the crankshaft is the first step in the
engine reassembly procedure. It is assumed
at this point that the cylinder block, baseplate
and crankshaft have been cleaned, inspected
and repaired or reconditioned as necessary.

2 Position the cylinder block with the
baseplate mating face uppermost.

3 Clean the bearing shells and the bearing

18.5a Main bearing shell (A) and central
main bearing shell (B) with thrust flange —
petrol engines shown

17.9 Fitting an oil control spreader ring

& — |
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17.11 Sectional view showing correct
orientation of piston rings

recesses in both the cylinder block and the
baseplate. If new shells are being fitted,
ensure that all traces of the protective grease
are cleaned off using paraffin. Wipe the shells
dry with a clean lint-free cloth.

4 Note that the crankshaft endfloat is
controlled by thrustwashers located on one of
the main bearing shells. The thrustwashers are
incorporated into, or attached to, the bearing
shells themselves.

5 If the original bearing shells are being
re-used, they must be refitted to their original
locations in the block and baseplate (see
illustrations).

6 Fit the upper main bearing shells in place in
the cylinder block.

18.5b Fitting a main bearing shell to the
eylinder block
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18.7 Liberally lubricate each bearing
shell in the cylinder block then lower the
crankshaft into position — petrol engines

Petrol engines

7 Liberally lubricate each bearing shell in the

18.13a Fit the new baseplate inner
bolts . ..

18.13¢c Tighten the inner bolts to the
specified Stage 1 torque setting using a
torque wrench...

18.13e Similarly tighten the outer bolts to
the specified torque . . .

18.10 Lubricate the bearing shells in the
baseplate - petrol engines

cylinder block, and lower the crankshaft into

position (see illustration).

18.13b ... and outer bolts ~
petrol engines

18.13d ... then through the specified
Stage 2 angle using an angle tightening
gauge - petrol engines

18.11 Apply a 2 mm diameter bead of
silicone sealant to the outside of the
groove in the baseplate - petrol engines

8 If necessary, seat the crankshaft using light
taps from a soft-faced mallet on the crankshaff
balance webs.
9 Fit the bearing shells in the baseplate.
10 Lubricate the crankshaft journals, and
the bearing shells in the baseplate (see
illustration). )
11 Ensure that the cylinder block and:
baseplate mating surfaces are clean and d
then apply a 2 mm diameter bead of seala
to the outside of the groove (not in the g
itself) in the baseplate (see illustration).
12 Locate the baseplate over the cranks
and onto the cylinder block.

13 Fit the new baseplate retaining boll
then working progressively and in a dia
sequence, tighten the inner (M8) bol
to the specified torque, then through t
specified angle, in the two stages given in
Specifications. Now similarly tighten the outel
(M6) retaining bolts (see illustrations). '

Diesel engines

14 Liberally lubricate each bearing shell in!
the cylinder block, and lower the crankshaft
into position (see illustrations).
16 If necessary, seat the crankshaft using;
light taps from a soft-faced mallet on the
crankshaft balance webs.

16 Fit the bearing shells in the baseplate (se
illustration). ]
17 Lubricate the crankshaft journals, and:
the bearing shells in the baseplate (see
illustration). ]
18 Ensure that the cylinder block and

1

. and through the specified angle
- petrol engines

der bloc!
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4b ... and lower the crankshaft into
position - diesel engines

late mating surfaces are clean and
hen apply a 2.5 mm diameter bead
alant to the cylinder block face (see
trations).

ate the baseplate over the crankshaft
nto the cylinder block.

t the new baseplate retaining bolts,
‘working progressively and in the
ence shown, tighten the inner (M10)
fo the specified torque, then through the
ified angle, in the two stages given in the
fications. Now similarly tighten the outer
retaining bolts to the specified torque in
quence shown (see illustrations).

ngines
low rotate the crankshaft, and check that
s freely, with no signs of binding or tight

heck the crankshaft endfloat with
nce to Section 11.

ta new crankshaft transmission end oil
s described in Chapter 2A or 2B.

fit the pistons and connecting rods as
ibed in Section 19.

efit the flywheel/driveplate as described

an the backs of the big-end bearing
and the recesses in the connecting
nd big-end caps. If new shells are being
ensure that all traces of the protective

©

18.20c Tighten the M10 bolts to the
specified torque . . .

18.17 ... then lubricate the crankshaft
journals, and the bearing shells -
diesel engines

18.16 Fit the bearing shells in the
baseplate ...

O

ey

©

18.18a Apply a bead of sealant to th
cylinder block mating face. ..

R

grease are cleaned off using paraffin. Wipe the
shells, caps and connecting rods dry with a
lint-free cloth.

2 Press the bearing shells into the connecting
rods and caps in their correct positions (see

18.18b ... ensuring the sealant is applied
around the inside of the bolt holes as
shown - diesel engines

18.20a Tightening sequence for cylinder
block baseplate inner (M10) bolis. . .

R e .
18.20d ... then through the specified
angle. ..

18.20e ... and tighten the outer M8 bolis
to the speci®ad lorgue ~ diesel engines
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<

19.2 Press the bearing shells into the
connecting rods and caps in their correct
positions

19.5a Position the piston with the arrow or

notch (as applicable) pointing towards the
timing chain end of the engine.. ..

7%

19.7a Tighten the big-end bearing cap
bolts to the specified torque . . .

illustration). Note: When finally refitting
the piston/connecting rod assemblies, new
big-end bearing cap bolts must be used.
Ensure that the mating faces of the connecting
rods and big-end bearing caps are clean
before refitting (refer to Section 10).

3 Lubricate No 1 piston and piston rings,
and check that the ring gaps are correctly
positioned. The gaps in the upper and lower

19.7b ... then through the specified angle

7 Liberally lubricate the bearing journals and
bearing shells, and fit the bearing cap in its
original location. Tighten the new bearing
cap bolts to the Stage 1 torque setting, then
tighten all bolts through the specified angles
(see illustrations).

8 After refitting each piston/connecting rod
assembly, rotate the crankshaft, and check
that it turns freely, with no signs of binding or

steel rings of the oil control ring should be tight spots.

offset by 25 to 50 mm to the right and left
of the spreader ring gap. The two upper
compression ring gaps should be offset by
180° to each other.

4 Liberally lubricate the cylinder bore with
clean engine oil.

5 Fit a ring compressor to No 1 piston, then
insert the piston and connecting rod into
the cylinder bore so that the base of the
compressor stands on the block. With the
crankshaft big-end bearing journal positioned
at its lowest point, tap the piston carefully into
the cylinder bore with the wooden handle of
a hammer, and at the same time guide the
connecting rod onto the bearing journal. Note
that the arrow or notch (as applicable) on the
piston crown must point towards the timing
chain end of the engine (see illustrations).

6 Fit the bearing shells to the bearing caps.

9 Refit the following components.
Petrol engines

a) Refit the oil baffle plate and tighten the
retaining bolts securely.

b) Refit the cylinder head as described in
Chapter 2A.

¢) Refit the timing chain, sprockets and
tensioner as deccribed in Chapter 2A.

d) Refit the timing cover as described in
Chapter 2A.

e) Refit the sump and oil pick-up pipe as
described in Chapter 2A.

Diesel engines

a) Refit the oil baffle plate and tighten the
retaining bolts securely.

b) Refit the cylinder head as described in
Chapter 2B.

19.5b ... then tap the piston carefully in
the cylinder bore

¢) Refit the camshaft housing as describe
in Chapter 28B.

d) Refit the timing chain, sprockets and
tensioner as deccribed in Chapter 2B.

e) Refit the timing cover (which includes tf
sump refitting procedure) as described
Chapter 2B.

20 Engine~.
- initial start-up after overhaul

1 With the engine refitted in the vehic
double-check the engine oil and cool:
levels. Make a final check that everythi
has been reconnected, and that there
no tools or rags left in the engine comps
ment.

2 On diesel engines, prime and bleed the f
system as described in Chapter 4B.

3 Start the engine, noting that this may tak
little longer than usual. Make sure that the
pressure warning light goes out.

4 While the engine is idling, check for fi
water and oil leaks. Don’t be alarmed if th
are some odd smells and smoke from pa
getting hot and burning off oil deposits.

5 Assuming all is well, keep the engine id|
until hot water is felt circulating through
top hose, then switch off the engine.

6 After a few minutes, recheck the oil ¢
coolant levels as described in Weekly chec
and top-up as necessary.

7 Note that there is no need to retighten
cylinder head bolts once the engine has f
run after reassembly.

8 If new pistons, rings or crankshaft bearir
have been fitted, the engine must be trea
as new, and run-in for the first 600 miles.
not operate the engine at full-throttle, or all
it to labour at low engine speeds in any g
It is recommended that the oil and filter
changed at the end of this period.
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392 Cooling, heating and ventilation systems

1 General_informatidn
. and precautiqns

The cooling system is of pressurised type,
comprising a pump driven by the auxiliary
drivebelt, an aluminium crossflow radiator,
electric cooling fan, and a thermostat. The
system functions as follows. Cold coolant
from the radiator passes through the hose
to the coolant pump, where it is pumped
around the cylinder block and head passages.
After cooling the cylinder bores, combustion
surfaces and valve seats, the coolant reaches
the underside of the thermostat, which is
initially closed. The coolant passes through
the heater, and is returned to the coolant
pump.

When the engine is cold, the coolant
circulates only through the cylinder block,
cylinder head, expansion tank and heater.
When the coolant reaches a predetermined
temperature, the thermostat opens and the
coolant passes through to the radiator. As
the coolant circulates through the radiator, it
is cooled by the inrush of air when the car is
in forward motion. Airflow is supplemented
by the action of the electric cooling fan when
necessary. Once the coolant has passed
through the radiator, and has cooled, the cycle
is repeated.

The electric cooling fan, mounted on the rear
of the radiator, is controlled by a thermostatic
switch/sensor. At a predetermined coolant
temperature, the fan is actuated.

An expansion tank is fitted to the front,
left-hand side of the engine compartment to
accommodate expansion of the coolant when
it gets hot. The expansion tank is connected
to the top of the radiator by a small bore
rubber hose.

Warning: Do not attempt to remove
A the expansion tank filler cap, or

disturb any part of the cooling
system, while the engine is hot; there is
a high risk of scalding. If the expansion
tank filler cap must be removed before
the engine and radiator have fully fed
(even though this is not recommended)
the pressure in the cooling system must

2.4a To disconnect quick-release hose
fittings, lift the ends of the wire retaining
clip, to spread the clip ... .

first be relieved. Cover the cap with a
thick layer of cloth, to avoid scalding, and
slowly unscrew the filler cap until a hissing
sound can be heard. When the hissing has
stopped, indicating that the pressure has
reduced, slowly unscrew fhe flller cap un til
it can be r i; if more h
are heard, wait untll they have stopped
before unscrewing the cap completely. At
all times, keep well away from the filler cap
opening.
* Do not allow antifreeze to come into
contact with skin, or with the painted
surfaces of the vehicle. Rinse off spills
immediately, with plenty of water. Never
leave antifreeze lying around in an open
tainer, or in a p on the dri 1%
or garage floor. Children and pets are
attracted by its sweet smell, but antifreeze
can be fatal if ingested.
© If the engine is hot, the electric cooling
fan may start rotating even if the engine is
not running; be careful to keep hands, hair
and loose clothing well clear when working
in the engine compartment.
© Refer to Section 10 for pra i to
be observed when working on models
equipped with air conditioning.

prTs

2 rGodling systelh hoses-
disconnection and renewal

Note: Refer to the warnings given in Section 1
of this Chapter before proceeding. Do not
attempt to disconnect any hose while the
system is still hot.

1 If the checks described in Chapter 1A or 1B
reveal a faulty hose, it must be renewed as
follows.

2 First drain the cooling system (see Chap-
ter 1A or 1B). If the coolant is not due for
renewal, it may be re-used if it is collected in
a clean container.

3 Before disconnecting a hose, first note
its routing in the engine compartment, and
whether it is secured by any additional
retaining clips or cable-ties. Use a pair of
pliers to release the clamp-type clips, or a
screwdriver to slacken the screw-type clips,

2.4b ... then withdraw the hose from the
inlet/outlet union

then move the clips along the hose, clear
the relevant inlet/outlet union. Carefully work
the hose free.

4 Depending on engine, some of the
attachments may be of the quick-release
Where this type of hose is encountered, mnm
ends of the wire retaining clip, to spread the
clip, then withdraw the hose from the inlet/
outlet union (see illustrations).
5 Note that the radiator inlet and outlet unions:
are fragile; do not use excessive force when:
attempting to remove the hoses. If a hosg
proves to be difficult to remove, try to releass
it by rotating the hose ends before attempung‘
to free it.

CHAYN [y Ifallelse fails, cut the coolan|
hose with a sharp knife, then. |
slit it so that it can be peel
R . off in two pieces. Although'
i this may prove expensive if the hose is
 otherwise und. d, it is preferable|
 to buying a new radiator.

6 When fitting a hose, first slide the clips onto
the hose, then work the hose into position,:
If clamp-type clips were originally fitted, it is
a good idea to use screw-type clips when
refitting the hose. If the hose is stiff, use allittle.
soapy water (washing-up liquid is ideal) asa
lubricant, or soften the hose by soaking it in
hot water.

7 Work the hose into position, checking that
it is correctly routed and secured. Slide each
clip along the hose until it passes over the
flared end of the relevant inlet/outlet union,
before tightening the clips securely.

8 Refill the cooling system with reference to
Chapter 1A or 1B.

9 Check thoroughly for leaks as soon as
possible after disturbing any part of the
cooling system.

'3 Radiator-

, . N

removal, inspection X

and refitting 3
Removal

Petrol engines

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

2 Firmly apply the handbrake, then jack up
the front of the car and support it securely
on axle stands (see Jacking and vehicle
support).

3 Remove the front bumper as described in
Chapter 11.

4 Drain the cooling system as described in
Chapter 1A.

5 Slacken the retaining clips, and disconnect

the coclant top and bottom hoses from the
“arliate
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Unclip the expansion tank hoses from
the cooling fan shroud - petrol engines

1 Disconnect the cooling fan wiring connector
ted above the radiator (see illustration).

8 Undo the retaining bolt, release the two

clips and move the coolant expansion tank to
side (see illustrations).

ndo the retaining nut and disconnect the
Wo earth leads from the chassis side member,

in front of the battery.

On automatic transmission models,
sease the retaining clips and disconnect the
uid cooler hoses from the radiator.

11 On models equipped with air conditioning,

unclip the four mounting brackets and

separate the condenser from the radiator.

Suitably suspend the condenser from the
net lock platform using cable-ties, to avoid
ining the refrigerant lines.

ioning, disconnect the wiring connector
the compressor.

etaining bolt each side securing the radiator
support crossmember to the underbody (see
{llustration). Lower the radiator out through

ifs upper mountings.
14 If required, the electric cooling fan can
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3.7 Disconnect the cooling fan wiring
connector located above the radiator —
petrol engines

3.8b ... then release the two clips and
move the coolant expansion tank to one
side — petrol engines

Diesel engines

15 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

16 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
17 Remove the front bumper as described in
Chapter 11,

18 Drain the cooling system as described in
Chapter 1B.

P @z w

3.19a Disconnect the two charge air hoses from the
intercooler. ..

% 2 A A G
3.13 Undo the retaining bolt each side
securing the radiator support crossmember
to the underbody ~ petrol engines

19 Disconnect the quick-release fittings and
remove the two charge air hoses from the
intercooler. Undo the bolt each side securing
the charge air hose clamps to the radiator
support crossmember (see illustrations).

20 Disconnect the wiring connectors from the
cooling fan and the cooling fan resistor, then
release the wiring harness from the cable-ties
on the fan shroud (see illustrations).

21 Disconnect the quick-release fitting and
remove the coolant bottom hose from the
right-hand side of the radiator.

charge air hose clamps to.the radiator support crossmember -

diasel’'@ndines
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3.20a Disconnect the wiring connectors
from the cooling fan ...

3.25a Undo the upper left-hand bolt
(arrowed). ..

22 Slacken the retaining clip and disconnect
the coolant expansion tank hose from the
right-hand side of the radiator.

23 Unclip the expansion tank hoses from the
cooling fan shroud {see illustration 3.6).

24 Disconnect the quick-release fitting
and remove the coolant top hose from the
left-hand side of the radiator.

25 On models equipped with air conditioning,
undo the two bolts securing the condenser
to the radiator (see illustrations). Release
the condenser from its mounting bracket
and suitably suspend it from the bonnet lock
platform using cable-ties, to avoid straining
the refrigerant lines.

26 Slacken the retaining bolt each side
securing the radiator support crossmember

3.27a Undo the two bolts (arrowed)
securing the charge air pipe to the
crossmember. ..

3.25b ... and lower right-hand bolt
securing the condenser to the radiator -
diesel engines

to the underbody and lower the crossmember
slightly (see illustration 3.13).

27 Working through the small gap between
the underside of the radiator and the top of
the support crossmember, undo the two
bolts securing the charge air pipe to the
crossmember. Release the charge air pipe
from the crossmember (see illustrations).

28 With the help of an assistant, remove
the two previously-slackened support
crossmember retaining bolts and lower the
radiator out through the bottom of the vehicle,
disengaging it from its upper mountings (see
illustration).

29 If required, the electric cooling fan and
intercooler can be removed after undoing the
mounting bolts and releasing the wiring harness.

3.27b ... then release the charge air pipe
(arrowed) from the crossmember

... then release the wiring hamess:
from the cable ties on the fan shroud -
diesel engines

3.20c

Inspection

30 If the radiator has been removed dug
to suspected blockage, reverse-flush it as
described in Chapter 1A or 1B. Clean dirt and
debris from the radiator fins, using an airline
(in which case, wear eye protection) or a soft
brush,

Caution: Be careful, as the fins are easily
damaged, and are sharp.

31 If necessary, a radiator specialist car
perform a ‘flow test’ on the radiator, tc
establish whether an internal blockage exists.
32 A leaking radiator must be referred to 2
specialist for permanent repair. Do not attemp!
DIY repairs to a leaking radiator, as damage
may result.

33 In an emergency, minor leaks from the
radiator can be cured by using a suitable
radiator sealant (in accordance with is
manufacturer’s instructions) with the radiatol
in situ.

34 Inspect the radiator mounting rubbers
and renew them if necessary.

Refitting

35 Refitting is a reversal of removal, bearing
in mind the following points:

a) Ensure that all hoses are correctly
reconnected, and their retaining clips
securely tightened.

b) On completion, refill the cooling system
as described in Chapter 1A or 1B.

3.28..Lowerthe radiator out through the
botirm oftha

ehinle diceno
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disconnect the hose from the thermostat
housing cover - petrol engines

lemoval

etrol engines

| Disconnect the battery negative terminal
refer to Disconnecting the battery in the
eference Chapter).

 Drain the cooling system (see Chapter 1A).

} Slacken the retaining clip, and disconnect
he coolant hose from the thermostat housing
over (see illustration).

 Slacken and remove the three retaining
olts, and remove the thermostat housing
over (see illustration).

) Remove the thermostat. Note on some
nodels, the thermostat is an integral part of
he housing cover, and cannot be renewed
eparately.

) Remove the sealing ring from the housing
over and discard it; a new one should be
sed on refitting {see illustration).

Jiesel engines

' Lift off the engine cover.

| Drain the cooling system (see Chapter 1B).

) Remove the battery and battery tray as
lescribed in Chapter 5A.

0 On Z13DTH engines, undo the two bolts
ecuring the charge air pipe to the throttle
ousing. Disconnect the quick-release fitting
ecuring the engine breather hose to the

4.13 Undo the two retaining bolts
{arrowed) and remove the thermostat

Sasesisitmst . sllacal asmslasns

4.4 Remove the thermostat housing cover
from the coolant pump - petrol engines

charge air pipe, and undo the bolt securing
the breather hose to the thermostat housing.
11 Slacken the retaining clips, and disconnect
the four coolant hoses from the thermostat
housing.

12 Disconnect the coolant temperature
sensor wiring connector and release the wiring
harness from the thermostat housing.

13 Undo and remove the two retaining bolts
and remove the thermostat housing from the
engine (see illustration).

14 Remove the sealing ring from the housing
and discard it; a new one should be used on
refitting (see illustration).

15 Note that the thermostat is an integral
part of the housing, and cannot be renewed
separately.

Testing

16 Where it is possible to separate the
thermostat from the cover, a rough test of
the thermostat’s operation may be made
by suspending it with a piece of string in a
container full of water. Heat the water to bring
it to the boil - the thermostat must open by
the time the water boils. If not, renew it (see
illustration). Note: Frankly, if there is any
question about the operation of the thermostat,
it’s best to renew it — they are not usually
expensive items. Testing involves heating in,
or over, an open pan of boiling water, which
carries with it the risk of scalding. A thermostat
which has seen more than five years’ service
may welf be past its best already.

17 The opening temperature is marked on the

>

4.6 Remove the sealing ring from the
thermostat cover - petrol engines

thermostat. If a thermometer is available, the
precise opening temperature of the thermostat
may be determined, and compared with the
value mark on the thermostat.
18 A thermostat which fails to close as the
water cools must also be renewed.
Refitting
19 Refitting is a reversal of removal, bearing
in mind the following points:
a) Fit the new sealing rings to all applicable
mating faces.
b) Tighten the thermostat housing/cover
bolts to the specified torque.
¢) On completion, refill the cooling system
as described in Chapter 1A or 1B.

5 Electric cooling fan -

removal and refitting
Warning: If the engine is hot, the
cooling fan may start up at any
time. Take extra precautions when
working in the vicinity of the fan.
Removal

Petrol engines

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

2 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).

i

| S R e |

H 12494
—

4.14 Remove the sealing ring from the
thermostat housing - diesel engines

4.16 Testing the thermostat opening
temperature
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5.9 Fan motor retaining bolts/nuts
{arrowed)

3 Unclip the expansion tank hoses from
cooling fan housing (see illustration 3.6).

4 Disconnect the cooling fan wiring connector
located above the radiator (see illustration 3.7).
5 Undo the retaining bolt, release the two
clips and move the coolant expansion tank to
one side (see illustrations 3.8a and 3.8b).

6 Undo the retaining nut and disconnect the
two earth leads from the chassis sidemember,
just in front of the battery.

7 On models equipped with air conditioning,
disconnect the wiring connector from the
compressor.

8 Depress the tab at the top of the fan shroud
at each side and move the shroud away from
the radiator. Lift the fan shroud out of the
lower retainers, then lower the fan and shroud
assembly and remove it from under the vehicle.
9 To remove the fan motor, disconnect the
motor wiring connector, then unscrew the
three retaining bolts/nuts and remove the
motor from the shroud (see illustration).

Diesel engines

10 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

11 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
12 Remove the front bumper as described in
Chapter 11.

13 Drain the cooling system as described in
Chapter 1B.

14 Disconnect the quick-release fittings and
remove the two charge air hoses from the
intercooler. Undo the bolt each side securing

g

the charge air hose clamps to the radiator
support crossmember.
15 Disconnect the wiring connectors from
the cooling fan and the cooling fan resistor,
then release the wiring harness from the
cable-ties on the fan shroud (see illus-
trations 3.20a to 3.20c).
16 Unclip the expansion tank hoses from
cooling fan shroud (see illustration 3.6).
17 Disconnect the guick-release fitting and
remove the coolant bottom hose from the
right-hand side of the radiator.
18 Slacken the retaining clip and disconnect
the coolant expansion tank hose from the
right-hand side of the radiator.
19 Suitably suspend the radiator from the
bonnet lock platform using cable-ties or
similar.
20 Slacken the retaining bolt each side
securing the radiator support crossmember
to the underbody and lower the crossmember
slightly (see illustration 3.13).
21 Working through the small gap between
the underside of the radiator and the top of
the support crossmember, undo the two bolts
securing the charge air pipe to the cross-
member. Release the charge air pipe from
the crossmember (see illustrations 3.27a
and 3.27b).
22 Remove the two previously-slackened
support crossmember retaining bolts and
remove the crossmember.
23 Undo the two left-hand bolts and one
lower right-hand bolt securing the fan shroud
to the radiator.
24 Ease the fan shroud away from the radiator
and lower it down and out from under the car.
25 To remove the fan motor, unscrew the
three retaining bolts and remove the motor
from the shroud (see illustration 5.9).
Refitting
26 Refitting is a reversal of removal, bearing
in mind the following points:
a) Ensure that the shroud is correctly
located on the radiator.
b) Use new cable-ties to secure all disturbed
wiring harnesses.
¢) Where removed, refit the front bumper as
described in Chapter 11.
d) On diesel engines refill the cooling system
as described in Chapter 1B.

4, 1. v

6.6 Cool

6.2 Coolant temperature location
(arrowed) - petrol engines

e) On completion, start the engine and
run it until it reaches normal operating
temperature; continue to run the engine,
and check that the cooling fan cuts in and
functions correctly.

Testing

1 Testing of the coolant temperature sensor.
circuit is best entrusted to a Vauxhall/Opel
dealer, who will have the necessary specialst
diagnostic equipment.

Removal

Petrol engines

2 The coolant temperature sensor is located
at the top of the coolant pump housing (see
illustration).

3 Drain the cooling system as described in
Chapter 1A. Alternatively, remove the under-
tray from under the engine compartment,
then position a suitable container beneath the
sensor position to catch the spilled coolant.

4 With the engine cold, unscrew the cap
from the coolant expansion tank to release
the pressure, then refit and tighten it. This wil
reduce the loss of coolant when the sensor

5 Disconnect the wiring connector from the
temperature sensor, then unscrew and remove
it from the coolant pump housing. If the
cooling system has not been drained, either
insert the new sensor or fit a blanking plug to
prevent further loss of coolant.

Diesel engines

6 The coolant temperature sensor is located
on the thermostat housing on the left-hand
end of the cylinder head (see illustration).

7 Lift off the engine cover.

8 Drain the cooling system (see Chapter 1B).

9 Remove the battery and battery tray as
described in Chapter 5A.

10 On Z13DTH engines, undo the two bolts
securing the charge air pipe to the throttle
housing. Disconnect the quick-release fitting
securing the engine breather hose to the
charge air pipe, and undo the bolt securing
the breather hose to the thermostat housing.

11 Disconnect the wiring from the temperature
sensor, then unscrew and remove it from the
thermostat housing.

Refitting

12 Refitting is a reversal of removal, bearing
in mind the following points:

a) Where applicable fit a new sealing O-ring
to the sensor. Where the sensor is fitted
without an O-ring, ensure the sensor
threads age'elean, and apply a smear of
suitable,gealant to them.

b) On ZTor Tt 7

is removed. Have a suitable plug available to '

insert in the sensor hole.



Cooling, heating and ventilation systems 3e7

7.9a Release the clips {arrowed) and
isconnect the hoses from the front. ..

sealing ring when refitting the charge air
pipe.

¢} On completion, top-up/refill the cooling
system as described in Chapter 1A or 1B.

{ Disconnect the battery negative terminal
tefer to Disconnecting the battery in the
Reference Chapter).

On models equipped with automatic
smission, firmly apply the handbrake, then
up the front of the vehicle and support
tisecurely on axle stands (see Jacking and
vehicle support). Working under the vehicle,
move the nut and bolt securing the engine
mounting/torque link to the mounting on
transmission bracket.

3 Remove the air cleaner assembly and air
ntake ducts as described in Chapter 4A.

‘4 Remove the auxiliary drivebelt as described
Chapter 1A.

Drain the cooling system as described in

Support the engine and remove the right-
hand engine mounting and engine mounting
bracket as described in Chapter 2A.

nscrew the three coolant pump pulley
bolts and withdraw the pulley from the pump.

: 7.12 Remove the sealing ring from the
timing cover groove - petrol engines
shown with timing cover removed

7.9b ..
pump housing - petrol engines

.and rear (arrowed) of the coolant

8 Disconnect the coolant temperature sensor
wiring connector.

9 Release the retaining clips and disconnect
the hoses from the coolant pump and
thermostat housing (see illustrations).

10 Unscrew the coolant pump retaining bolts,
noting the locations of the three short bolts
(see illustration). The short bolts secure the
pump to the timing cover, and the long bolts
secure the pump and the timing cover to the
cylinder block and cylinder head.

11 Withdraw the coolant pump from the
timing cover, noting that it may be necessary
to tap the pump lightly with a soft-faced
hammer to free it from the locating dowels.
Note: Coolant which is trapped in the
cylinder block will leak out when the pump is
removed.

12 Recover the pump sealing ring/gasket,
and discard it; a new one must be used on
refitting (see illustration).

13 Note that it is not possible to overhaul the
pump. If it is faulty, the unit must be renewed
complete.

14 If the pump is being renewed, remove
the thermostat and temperature sensor then
transfer them to the new pump.

15 Similarly, unscrew the two bolts and
withdraw the coolant pump top cover from the
old pump and fit the cover to the new pump
using a new seal. Tighten the cover bolts to
the specified torque.

Diesel engines

16 Disconnect the battery negative terminal

7.19 Workmg through the pulley apertures,
unscrew and remove the coolant i
retaining nuts - diesel engine:

7.10 Coolant pump short retaining bolt
locations (arrowed) - petrol engines shown
with timing cover removed

(refer to Disconnecting the battery in the
Reference Chapter).

17 Drain the cooling system with reference to
Chapter 1B.

18 Remove the auxiliary drivebelt as
described in Chapter 1B.

19 Working through the apertures in the
pulley, unscrew and remove the four coolant
pump retaining nuts {see illustration).

20 Withdraw the coolant pump from the
cylinder block studs. Note: Coolant which is
trapped in the cylinder block will leak out when
the pump is removed.

21 Recover the pump sealing ring, and
discard it; a new one must be used on refitting
(see illustration).

22 Note that it is not possible to overhaul the
pump. If it is faulty, the unit must be renewed
complete.

Refitting
Petrol engines

23 Ensure that the pump and timing cover
mating faces are clean and dry and locate a
new seal in the timing cover groove.

24 Check that the locating dowels are in
place and locate the pump in position on the
timing cover.

25 Refit the pump retaining bolts, ensuring
that the short bolts are fitted to their correct
locations (see illustration 7.10). Tighten the
bolts to the specified torque.

26 Refit the coolant pump pulley and tighten
the three bolts to the specified torque. To prevent

7.21 Remove the sealing ring from the

Arat=attmn ~ diesel
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9.3a Extract the expanding rivet and
remove the right-hand footwell air duct. . .

9.5a Mixed air valve control cable
{arrowed} . ..

the pulley turning as the bolts are tightened, hold
the pulley using a screwdriver engaged with one
of the bolts and the pump centre spindle.

27 Reconnect the coolant hoses and the
coolant temperature sensor wiring connector.
28 Refit the auxiliary drivebelt as described in
Chapter 1A.

29 Refit the right-hand engine mounting
bracket and engine mounting with reference
to Chapter 2A.

30 On medels equipped with automatic trans-
mission, refit the nut and bolt securing the engine
rear mounting/torque link to the mounting on
the transmission bracket. Tighten the nut to the
specified torque (see Chapter 2A).

31 Refit the air cleaner assembly and air
intake ducts as described in Chapter 4A, then
reconnect the battery.

32 Refill the cooling system as described in
Chapter 1A.

9.6 Undo the two screws (arrowed)
securing the heater control assembly to
the facia

.. and left-hand footwell air duct

9.5b ... and centre air valve control cable

(arrowed)

Diesel engines

33 Ensure that the pump and cylinder block
mating surfaces are clean and dry.

34 Fit a new sealing ring to the pump, and
install the pump in the cylinder block.

35 Refit the pump retaining nuts, tightening
them to the specified torque setting.

36 Refit the auxiliary drivebelt as described in
Chapter 1B.

37 Reconnect the battery then refill the
cooling system as described in Chapter 1B.

8 Heater/ventilatlon system -
general information i

The heater/ventilation system consists of a
four-speed blower motor which is inside the
vehicle behind the facia to the left-hand side

9.7a Carefully lift the facia support above
the heater control assembly . ..

of the heater housing, face-level vents in the:
centre and at each end of the facia, and ar
ducts to the front footwells and windscreen.

The control unit is located in the facia to
the right-hand side of the heater housing:
assembly. The controls operate flap valves
to deflect and mix the air flowing through th
various parts of the heater/ventilation system,
The flap valves are contained in the air
distribution housing, which acts as a cenf
distribution unit, passing air to the various
ducts and vents.

Cold air enters the system through the
grille at the rear of the engine compartment.
A pollen filter is fitted to the ventilation intake,
to filter out dust, soot, pollen and spores fro
the air entering the vehicle,

The air (boosted by the blower fan
required) then flows through the various ducts,
according to the settings of the controls. Stae
air is expelled through ducts behind the
If warm air is required, the cold air is pass
through the heater matrix, which is heated by
the engine coolant.

A recirculation lever enables the outside 2 r
supply to be closed off, while the air insi ide
the vehicle is recirculated. This can be useful
to prevent unpleasant odours entering from
outside the vehicle, but should only be used
briefly, as the recirculated air inside the vehick:
will soon deteriorate.

9 Heaterlventilation
system components
removal and _ltting

Heater control assembly

Removal

1 Disconnect the battery negative termind
(refer to Disconnecting the battery in the
Reference Chapter).
2 Remove the following components as
described in Chapter 11:

a) Centre console,

b) Glovebox.

¢) Driver’s side lower trim panel.

d) Footwell centre trim panel on both sides.
3 Extract the expanding rivet and remoye
the footwell air ducts on both sides (see
illustrations).
4 Remove the radio/CD player as described
in Chapter 12.
5 Mark the position of the heater control’
cables in their respective retaining clips on
the air distribution housing, then release the'
outer cable retaining clips and disconnect
the inner cables from their attachments (see
illustrations).
6 From within the radio/CD player aperture,
undo the two screws securing the heater
control assembly to the facia (see illustra
7 Using a screwdriver, carefully lift the faci
support above the heater control assembly;
while at the! s;me time pulhnq the assembiy™
awayv' fromitha facia 10
ret
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.. while at the same time pulling the
2 embly away from the facia to release
the two clips (arrowed) each side

sconnect the wiring connectors and the
er control illumination bulbholders from
e rear of the panel (see illustrations).
4 Note the orientation of the control cables,
then release the outer cable retaining clips
disconnect the inner cable ends from the
trol levers (see illustration). Remove the
trol assembly from the facia. Alternatively,
control cables can be left attached to be
femoved complete with the control assembly.

10 Refitting is a reversal of removal. Ensure
the wiring connectors and control
es are correctly routed and reconnected
he control assembly, as noted before
oval. Clip the outer cable(s) in position,
check the operation of each knob/lever
e refitting the components removed for

ater control assembly cables
oval

Refitting is a reversal of removal. Ensure
hat the wiring connectors and control
es are correctly routed and reconnected
he control assembly, as noted before
oval. Clip the outer cable(s) in position,
check the operation of each knob/lever
¢ refitting the components removed for

13 Disconnect the battery negative terminal
r to Disconnecting the battery in the

1 With the engine cold, unscrew the
jon tank cap (referring to the warning
in Section 1) to release any pressure
ent in the cooling system, then securely
the cap.

Clamp both heater hoses as close to the
head as possible, to minimise coolant
ternatively, drain the cooling system as
described in Chapter 1A or 1B.

16 Working in the engine compartment,

t the wiring cor tors ...

9.9 Release the outer cable retaining clips
and disconnect the inner cable ends from
the control levers
release the retaining clips, and disconnect

both hoses from the heater matrix unions.

17 Remove the following components as
described in Chapter 11:

a) Centre console.

b) Glovebox.

¢) Footwell centre trim panel on the

passenger’s side.

18 Extract the expanding rivet and remove
the footwell air duct on the passenger’s side
(see illustration 9.3b).

19 Cover the carpet directly underneath the
air distribution housing, to catch any coolant
which may be spilt from the matrix as it is
removed.
20 Undo the two screws and remove the
clamps securing the coolant pipes to the
heater matrix (see illustration).
21 Unclip the heater matrix and slide it out
from the air distribution housing, then remove
the matrix from the vehicle. Note: Keep the
matrix unions uppermost as the matrix is
removed, to prevent coolant spillage. Mop-up
any spilt coolant immediately, and wipe the
affected area with a damp cloth to prevent
staining.
22 Where necessary, recover the sealing
rings from the matrix unions and hoses, and
renew them.

Refitting

23 Refitting is a reversal of the removal
procedure. On completion, top-up/refill the
cooling system as described in Chapter 1A
or 1B.

9.8b ...and the heater control illumination
bulbholders from the rear of the panel

9.20 Undo the two screws (arrowed) and
remove the clamps securing the coolant
pipes to the heater matrix

Heater blower motor

Removal

24 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

25 Remove the glovebox as described in
Chapter 11.

26 Extract the expanding rivet and remove
the footwell air duct on the passenger’s side
(see illustration 9.3b).

27 Disconnect the wiring connector from the
fan motor (see illustration).

28 Undo the three retaining screws, and
withdraw the motor from the housing (see
illustration).

Refitting

29 Refitting is a reversal of the removal pro-
cedure.

: A A )
9.27 Dizecsnngct the wiring connector from
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9.28 Undo the three retaining screws, and
withdraw the motor from the housing

Heater blower motor resistor

Removal

30 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

31 Remove the glovebox as described in
Chapter 11.

32 Extract the expanding rivet and remove
the footwell air duct on the passenger’s side
(see illustration 9.3b).

33 Reach up behind the heater blower motor
and disconnect the wiring connector from the
underside of the blower motor resistor (see
illustration).

84 Undo the retaining screw and unclip the
resistor from the blower motor housing (see
illustrations).

Refitting

35 Refitting is the reverse of removal.
Mixed air valve servo motor

Removal

36 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).
37 Remove the following components as
described in Chapter 11;

a) Centre console.

b) Glovebox.

¢) Footwell centre trim panef on the

passenger’s side.

38 Extract the expanding rivet and remove
the footwell air duct on the passenger’s side
(see illustration 9.3b).
39 Disconnect the wiring connector, then

9.34a Undo the retaining screw . ..

9.33 Disconnect the wiring connector from
the underside of the blower motor resistor
undo the three bolts and remove the servo
motor from the side of the air distribution
housing (see illustration).

Refitting

40 Refitting is the reverse of removal.

Recirculating air valve
servo motor

Removal

41 Carry out the operations described
previously in paragraphs 36 to 38.

42 Disconnect the wiring connector,
then undo the three bolts and remove the
recirculating air valve serve motor located
above the heater matrix.

Refitting
43 Refitting is the reverse of removal.

Air distribution housing

Note: On modeis with air conditioning, it is
not possible to remove the air distribution
housing without opening the refrigerant circuit
(see Sections 10 and 11). Have the refrigerant
discharged at a dealer service department or
an automotive air conditioning repair facility
before proceeding.

Removal

44 Remove the complete facia assembly
and the facia crossmember as described in
Chapter 11.

45 Drain the cooling system as described in
Chapter 1A or 1B.

46 Working in the engine compartment,
release the retaining clips, and disconnect
both hoses from the heater matrix unions.

e

9.34b ... and unclip the resistor from the
blower motor housing

47 Disconnect the four wiring connectors,
extract the five cable-ties or retaining clips
and release the wiring harness from the af
distribution housing. )
48 On models with air conditioning, working’
in the engine compartment, undo the b
securing the refrigerant pipe block connection
to the expansion valve and withdraw {
refrigerant pipes from the valve. Note t
new seals for the refrigerant pipes will b
required for refitting. Suitably plug or cove:
the disconnected pipes. ]
49 Cover the carpet directly underneath the
air distribution housing, to catch any coolat
which may be spilt from the matrix as the
housing assembly is removed. :
50 Working inside the vehicle withdraw the
air distribution housing from the bulkhead.
Note: Keep the matrix unions uppermost a
the housing is removed, to prevent coolan:
spillage. Mop-up any spilt coolantimmediatel,
and wipe the affected area with a damp clotf
to prevent staining. ]

Refitting

51 Refitting is the reverse of removal. On
completion, refill the cooling system as
described in Chapter 1A or 1B. On models with
air conditioning, have the system evacuated,
charged and leak-tested by the specialist who
discharged it.

- 10 Air conditioning system -
‘general information
and precautions

General information

1 Air conditioning is available on certain
models. It enables the temperature of incoming
air to be lowered, and also dehumidifies the
air, which makes for rapid demisting and:
increased comfort.
2 The cooling side of the system works in
the same way as a domestic refrigerator.
Refrigerant gas is drawn into a belt-drives
compressor, and passes into a condense!
mounted in front of the radiator, where if
loses heat and becomes liquid. The liquid
passes through an expansion valve to a)
evaporator, where it changes from liquid undsr
high pressure to gas under low pressure.

!

~ea)

9.39 Mixad airvalve servo motor retaining
holts (arrowed)
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This change is accompanied by a drop in
perature, which cools the evaporator. The
igerant returns to the compressor, and the
cle begins again.

Air blown through the evaporator passes
the air distribution unit, where it is mixed
th hot air blown through the heater matrix,
achieve the desired temperature in the
ssenger compartment.

The heating side of the system works
the same way as on models without air
ditioning (see Section 8).

The operation of the system is controlled
ctronically. Any problems with the system
ould be referred to a Vauxhall/Opel

s are located in the engine compartment
hind the right-hand headlight. It may be
f ary to remove the air cleaner inlet duct
forimproved access.

litre petrol and diesel models

7 The low-pressure service port is located
inder the front right-hand wheel arch. Firmly
apply the handbrake, then jack up the front
of the vehicle and support it securely on axle
nds (see Jacking and vehicle support).
Partially remove the wheel arch liner to gain
“access to the service port (see illustration).
The high-pressure service port is located
the engine compartment behind the
ht-hand headlight (see illustration). It may
necessary to remove the air cleaner inlet
duct for improved access.

the system, its associated components, and
)y items which necessitate disconnection of
system.
Warning: The refrigeration circuit
contains a liquid refrigerant.
b This refrigerant is potentially
dangerous, and should only be handled
by qualified persons. If it is splashed onto
the skin, it can cause frostbite. It is not
itself poisonous, but in the presence of
;naked flame it forms a poisonous gas;
nhalation of the vapour through a lighted
dgarette could prove fatal. Uncontrolled
discharging of the refrigerant is
dangerous, and potentially damaging
(o the environment. It is therefore
ngerous to disconnect any part of the
system without speciafised knowledge

system must be disconnected, entrust
f_y is task to your Vauxhall/Opel dealer or
i conditioning specialist.

Do not operate the air

the compressor.

10.7 Air condltlomng system low-pressure
service port (arrowed) - 1.4 litre petrol and
all diesel engine models

11 Air conditlonih/g A
system components — N
removal and refitting &

Warning: The air conditioning
A system is under high pressure. Do

not foosen any fittings or remove
any components until after the system
has been discharged. Air conditioning
refrigerant should be properly discharged
into an approved type of container at a
dealer service department or an automotive
air conditioning repair facility capable of
handling R134a refrigerant. Cap or plug the
pipe lines as soon as they are disconnected,
to prevent the entry of moisture. Always
wear eye prot when di ting
air conditioning system fittings.
Note: This Section refers to the components
of the air conditioning system itself — refer to
Section 9 for details of components common
to the heating/ventilation system.

Condenser

Petrol engines

1 Have the refrigerant discharged at a dealer
service department or an automotive air
conditioning repair facility.

2 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

3 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).

11.13 Refrigerant pipe connector block
retaining bolt (A) and condenser right-hand
mounting bolt (B)

10.8 Air conditioning system
high-pressure service port (arrowed) -
1.4 litre petrol and all diesel engine models

4 Remove the front bumper as described in
Chapter 11,

5 With the system discharged, undo the
retaining bolt and disconnect the refrigerant
pipe connector block. Discard the O-ring
seals — new ones must be used when refitting.
Suitably cap the open fittings immediately to
keep moisture and contamination out of the
system.

6 Unclip the four mounting brackets and
separate the condenser from the radiator.
Lower the condenser out from under the
vehicle and store it upright, to prevent fluid
loss. Take care not to damage the condenser
fins.

7 Refitting is the reverse of removal. Renew
the O-rings and lubricate with refrigerant oil.

8 Have the system evacuated, charged and
leak-tested by the specialist who discharged
it.

Diesel engines

9 Have the refrigerant discharged at a dealer
service department or an automotive air
conditioning repair facility.

10 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

11 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
12 Remove the front bumper as described in
Chapter 11.

13 With the system discharged, undo the
retaining bolt and disconnect the refrigerant
pipe connector block (see illustration).
Discard the O-ring seals — new ones must be
used when refitting. Suitably cap the open
fittings immediately to keep moisture and
contamination out of the system.

14 Undo the two bolts securing the condenser
to the radiator (see illustration). Release the
condenser from its mounting bracket, lower it
out from under the vehicle and store it upright,
to prevent fluid loss. Take care not to damage
the condenser fins.

15 Refitting is the reverse of removal. Renew
the O-rings and lubricate with refrigerant oil.
16 Have the system evacuated, charged and
leak-testad B\.the specialist who discharged
it
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11.14 Condenser left-hand mounting bolt
(arrowed)

Evaporator

17 Have the refrigerant discharged at a
dealer service department or an automotive
air conditioning repair facility.

18 Remove the air distribution housing as
described in Section 9.

19 Undo the two screws and remove the
clamps securing the coolant pipes to the
heater matrix. Undo the guide plate retaining
bolt and remove the heater pipes.

20 Undo the two bolts, release the two clips
and open the air distribution housing.

21 Unscrew the two bolts and remove the
expansion valve.

22 Lift the evaporator upward and remove it
from the air distribution housing.

11.31 Compressor mounting bolts
(arrowed)

23 Refitting is the reverse of removal ensuring

that all disturbed seals are renewed.

24 Have the system evacuated, charged and

leak-tested by the specialist who discharged

it.

Compressor

25 Have the refrigerant discharged at a
dealer service department or an automotive
air conditioning repair facility.

26 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

27 Firmly apply the handbrake, then jack up
the front of the car and support it securely
on axle stands (see Jacking and vehicle
support).

28 Release the auxiliary drivebelt fron
pulleys as described in Chapter 1A or 1B.
29 With the system discharged, undo
retaining bolt and disconnect the refrig
pipes from the compressor. Discard the O
seals — new ones must be used when refi
Suitably cap the open fittings immediately to
moisture and contamination out of the syste
30 Disconnect the compressor w
connector.
31 Unbolt the compressor from
cylinder block/crankcase, then withe
the compressor downwards from unde
vehicle (see illustration).
32 Refit the compressor in the reverse ¢
of removal; renew all seals disturbed.
33 If you are installing a new compre
refer to the compressor manufactu
instructions for adding refrigerant oil
system.
34 Have the system evacuated, chargec
leak-tested by the specialist that dischz
it.
35 After installing a new compressor, al
observe the following running-in procedu
1) Open all instrument panel air outlet fi
2) Start vehicle engine and stabilise idle
speed for approximately 5 seconds.
3) Switch fan to maximum speed.
4) Switch on the air conditioning and let
run for at least 2 minutes without inte
ruption at engine speed under 1500 1
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2.1 Disconnect the engine breather hose
from the side of the air Inlet duct

1 General mformahon
- and precautions

General information

The fuel supply system consists of a fuel
tank (which is mounted under the rear of the
car, with an electric fuel pump immersed in it)
and fuel feed lines. The fuel pump supplies
fuel to the fuel rail, which acts as a reservoir for
the fuel injectors which inject fuel into the inlet
tracts. The fuel pressure regulator is located on
the fuel pump module in the fuel tank.

The electronic control unit controls both the
fuel injection system and the ignition system,
integrating the two into a complete engine
management system. Refer to Section 8 for
further information on the operation of the fuel
system and to Chapter 5B for details of the
ignition side of the system.

All engines utilise a “Twinport” inlet manifold
configuration. Vacuum operated flap valves
located in the inlet manifold are opened
or closed according to engine operating
conditions to create a variable venturi manifold
arrangement. This layout has significant
advantages in terms of engine power, fuel
economy and reduced exhaust emissions.

The exhaust manifold incorporates an
integral catalytic converter to reduce harmful
exhaust gas emissions. The remaining exhaust
system is in two sections. Further details can
be found in Part C of this Chapter, along with
details of the other emission control systems
and components.

2.3 Slacken the clamp screw (arrowed) and
lift the air inlet duct from the throttle housing

2.2 Di t the wiring 3y
the inlet air temperature sensor
Precautions

Note: Refer to Part C of this Chapter for
general information and precautions relating
to the catalytic converter.

* Before disconnecting any fuel lines, or working
on any part of the fuel system, the system must
be depressurised as described in Section 4.

e Care must be taken when disconnecting the
fuel lines. When disconnecting a fuel union or
hose, loosen the union or clamp screw slowly,
to avoid sudden uncontrolled fuel spillage.
Take adequate fire precautions.

° When working on fuel system components,
scrupulous cleanliness must be observed,
and care must be taken not to introduce any
foreign matter into fuel lines or components.

° After carrying out any work involving
disconnection of fuel lines, it is advisable to
check the connections for leaks; pressurise
the system by switching the ignition on and
off several times.

« Electronic control units are very sensitive
components, and certain precautions must
be taken to avoid damage to these units as
follows.

a) When carrying out welding operations
on the vehicle using electric welding
equipment, the battery and alternator
should be disconnected.

b) Although the underbonnet-mounted
control units will tolerate normal
underbonnet conditions, they can be
adversely affected by excess heat or
moisture, If using welding equipment or
pressure-washing equipment in the vicinity
of an electronic control unit, take care not
to direct heat, or jets of water or steam, at

from

2.4 Detach the air inlet duct (arrowed) at
the front of the air cleaner housing

the unit. If this cannot be avoided, remoe
the control unit from the vehicle, and
protect its wiring plug with a plastic bag.

¢) Before disconnecting any wiring, or ]
removing components, always ensure that
the ignition is switched off.

d) Do not attempt to improvise fault
diagnosis procedures using a test light or
multimeter, as irreparable damage could
be caused to the control unit.

e) After working on fuel injection/engine
management system components, ensurg
that all wiring is correctly reconnected
before reconnecting the battery or
switching on the ignition.

Warning: Many of the pro.
A cedures in this Chapter requirs
the disconnection of fuel
line connections, and the removal of
components, which may result in some fi
spillage. Before carrying out any operatio
on the fuel system, refer to the precautions
given in ‘Safety first!’ at the beginning of
this manual, and foliow them implicitly.
Petrol is a highly-dangerous and volatile
fiquid, and the precautions necessary
handling it cannot be overstressed.

2 Air cleaner assembly -
removal and refitting

Removal

1 Release the quick-release fitting and
disconnect the engine breather hose from:
the side of the air inlet duct (see illustration),
Where fitted, also detach the vacuum hose’
from the inlet duct.
2 Disconnect the wiring connector from the
inlet air temperature sensor (see illustration)
3 Slacken the clamp screw and lift the air inlet
duct off the throttle housing (see illustration).
4 Disconnect the air inlet duct from the front
of the air cleaner housing (see illustration).
5 Lift the air cleaner housing upward and:
inwards to free it from the mounting rubbers,
and withdraw the assembly from the engine:
compartment. )
6 If necessary, the air intake pipe (resonator]
can be removed from the front body pane! after’
unscrewing the retaining bolt (see illustration).

2.6 Air Jnﬁke pipe (resonator} rPtammq

B A1 (arrowen)
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3 Remove the plastic expanding rivet
and remove the footwell air duct

itting is a reversal of removal.
ccelerator pedal

sition sensor-
oval and refitting

W

[Disconnect the battery negative terminal
to Disconnecting the battery in the
grence Chapter).

move the driver’s side lower trim panel
cribed in Chapter 11, Section 28.

orking in the driver’s footwell, remove
astic expanding rivet and remove the
|| air duct (see illustration).

onnect the wiring connector from the
the accelerator pedal position sensor
ustration).

nscrew the two mounting bolts, and
aw the sensor from the bulkhead (see
ation).

fiing
efitting is a reversal of removal.

W

Warning: The fuel system is
pressurised all the time the ignition
Is switched on, and a high pressure
[remain in the system even 20 minutes
switching off. It is therefore essential
epressurise the system before
necting fuel lines, or carrying out any
on the fuel system components.
to do this before carrying out work
result in a sudden release of pressure
may cause fuel spray - this constitutes
hazard, and a health risk. Note that,
when the system has been
surised, fuel will still be present in
em fuel lines and components, and
ate precautions should stiil be taken
carrying out work.

fuel system referred to in this Section is
ed as the tank-mounted fuel pump and
ssure regulator, the fuel injectors, the fuel

3.4 Disconnect the wiring connector from
the accelerator pedal position sensor

rail, and the metal pipes and flexible hoses of
the fuel lines between these components. All
these contain fuel which will be under pressure
while the engine is running, and/or while the
ignition is switched on. High pressure will
remain for at least 20 minutes after the ignition
has been switched off, and must be relieved
in a controlled fashion when any of these
components are disturbed for servicing work.
2 Unscrew the cap from the fuel pressure
testing point valve on the top right-hand
side of the fuel rail and position a container
beneath the valve (see illustration).

3 Hold a wad of rag over the valve and relieve
the pressure in the fuel system by depressing
the valve core with a suitable screwdriver. Be
prepared for the squirt of fuel as the valve
core is depressed and catch it with the rag.
Hold the valve core down until no more fuel is
expelled from the valve.

4 Once all pressure is relieved, refit the valve
cap and dispose of the expelled fuel and the
rag safely.

5 Fuel tank - ’ eg
“removal and refitting %§

Warning: Refer to the precautions
in Section 1 before proceeding.

A Since a fuel tank drain plug is not

provided, it is preferable to carry out this
work when the tank is nearly empty.

Removal
1 Disconnect the battery negative terminal

4.2 Fuel pressure connection valve
{arrowed) on the fuel rail

3.5 Unscrew the two mounting bolts
{arrowed), and withdraw the sensor from
the bulkhead
(refer to Disconnecting the battery in the

Reference Chapter).

2 Depressurise the fuel system (see Section 4).

3 Hand-pump any remaining fuel in the tank
out through the filler pipe into a clean metal
container which can be sealed.

4 Chock the front wheels then jack up the rear
of the vehicle and support on axle stands (see
Jacking and vehicle support). Remove both
rear wheels.

§ Unscrew the five nuts and twe bolts and
remove the right-hand rear wheel arch liner for
access to the charcoal canister.

6 Disconnect the two vent hoses at the quick-
release connectors on the charcoal canister
(see illustration). A Vauxhall/Opel special
tool is available to release the connectors, but
provided care is taken, the connectors can be
released using a pair of long-nosed pliers, or
a similar tool, to depress the retaining tangs.
Suitably seal the vent hoses and canister
unions to prevent dirt ingress.

7 Release the two disconnected vent hoses
from the retaining bracket located below the
charcoal canister.

8 Position a suitable container beneath the
fuel filler hose connection on the fuel tank.
Loosen the retaining clip and disconnect the
filler hose from the tank. Be prepared for some
loss of fuel.

9 Disconnect the rear of the exhaust system
from its rubber mountings, and lower the
system, then move it to one side sufficiently
to enable removal of the fuel tank.

Alternatively, remove the exhaust system
completely to provide greater clearance
(refer to Section 13).

6.6 Disconneectthe two vent hoses
(arrowed! at the riiick-release cornar

tors
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5.10a Undo the bolt {arrowed) . .

5.12 Disconnect the fuel pump and fuel
gauge sender unit wiring at the underbody
connector (arrowed)

10 Undo the bolt, sheet metal nut and two
clamps, and remove the heat shield from the
base of the fuel tank (see illustrations).

11 Unclip the brake hydraulic pipes from the
brackets on the fuel tank and tank retaining
straps.

12 Disconnect the fuel pump and fuel gauge
sender unit wiring at the connector on the
underbody (see illustration).

13 Disconnect the fuel feed line and the
evaporative vent line at the quick-release
connectors on the underbody, then release
the feed line and vent line from the clips
on the fuel tank bracket (see illustration).
Suitably seal the fuel and vent lines to prevent
dirt ingress.

14 Support the weight of the fuel tank on a
jack with interposed block of wood.

15 Unbolt and remove the two securing
straps from the fuel tank (see illustrations).

5.15a Fuel tank securing strap front
retaining bolts (arrowed). . .

5.10b ... the sheet metal nut
(arrowed) .

5.13 Disconnect the fuel feed line and the
evaporative vent line at the quick-release
connectors on the underbody (arrowed)

16 Lower the tank sufficiently to enable
access to the remaining fuel and vent hoses
on the tank, then disconnect them. Be
prepared for some loss of fuel.

17 Continue to lower the tank, guiding the
fuel and vent hoses over the handbrake
cables, until it can be removed from under the
vehicle.

18 Plug or clamp the fuel and vent hoses to
prevent entry of dust and dirt.

19 If necessary, remove the fuel lines, hoses
and wiring from the tank for transfer to the
new tank.

20 If the tank contains sediment or water,
it may cleaned out with two or three
rinses of clean fuel. Remove the fuel tank
module as described in Section 6. Shake
the tank vigorously, and change the fuel
as necessary to remove all contamination
from the tank.

. .. left-hand rear retaining boit

expert22 nia e v/ rutracker.org

5.15b

5.10c ...and two clamps (arrowed) and ’:
remove the fuel tank heat shield ‘

Warning: This procedure should
be carried out in a well-ventilated
area, and it is vnal to take
te fire p.
21 Any repalrs to the fuel tank should be
carried out by 2 professional. Do not unde
any circumstances attempt any form of DIY
repair to a fuel tank.

Refitting

22 Refitting is a reversal of removal, bearing
in mind the following points:
a) Ensure that all hoses are securely
reconnected to their correct locations.
b) On completion, fill the fuel tank, then
run the engine and check for leaks.
If leakage is evident, stop the engine
immediately and rectify the problem
without delay.

Note 1: Refer to the precautions given ir
Section 1 before proceeding.

Note 2: The fuel tank should be as empty as
possible when carrying out this procedure.

Removal

1 Disconnect the battery negative termina
(refer to Disconnecting the battery in the
Reference Chapter).

2 Depressurise the fuel system as describe
in Section 4.

3 Hand-pump any remaining fuel in the tan!

and tight-hand rear retai

rrowad)

5.15¢c .
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6.5 Carefully prise the plastic access
\ cover from the floor

Using the Vauxhall/Opel special tool, or
mercially available alternative, unscrew
the tank module cover locking ring
through the filler pipe into a clean metal
ainer which can be sealed.
Remove the rear seat cushion as described
inChapter 11.
old up the acoustic insulation, then, using
ewdriver, carefully lever out the plastic
ver to expose the tank module cover (see
tration).
isconnect the main wiring plug from the
er (see illustration).
isconnect the fuel feed hose at the
k-release fitting (see illustration). Be
pared for some loss of fuel. A Vauxhall/
| special tool is available to release the
hose fitting, but provided care is taken,
fitting can be released using a pair of
-nosed pliers, or a similar tool, to depress
retaining tangs. Clamp or plug the open
of the hose and the fuel pump union, to
ent dirt ingress and further fuel spillage.
sing a suitable pen, mark the position
he tank module cover locking ring on
fuel tank and locking ring, then release
locking ring. A special tool (Vauxhall/
| tool CH-48378) is available for this, but
able alternatives are readily available (see
tration).
emove the locking ring, then carefully lift
the tank module (see illustrations).
{0 Collect the O-ring seal from the top of the
tank (see illustration). It is advisable to
emporarily refit the tank module cover locking
to the tank until the module is ready for
ing. This will prevent any possibility of

ld prevent the locking ring from being
ectly refitted.
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6.6 Disconnect the wiring connector from
the tank module cover

6.9a Remove the locking ring

11 Press the fuel gauge sender unit inwards
slightly to release the retaining tags, then
lift the sender upwards and out of the tank
module (see illustrations).

12 Suitably identify the sender unit
wiring orientation to aid refitting. Using an

6.10 Collect the O-ring seal from the top
of the fuel tank

. then lift the sender upwards and
out of the tank module

6.11b ..

and carefully

6.7 Disconnect the fuel feed hose at the
quick-release fitting

then carefully lift out the tank
module

electrician’s screwdriver or similar tool, press
the tab on the end of each wire and carefully
pull the wires free (see illustration). Note that
on some versions, the sender unit wiring is
disconnected at the wiring connector on the
underside of the module cover.

AU ®

6.9b ..

6.11a Press the fuel gauge sender unit
inwards slightly to release the retaining
tags...

b on the end of each wire
Ithe sender unit wires free

6.12 Press the
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10.3 Disconnect the wiring connector from
the throttle housing

Refitting

13 Refitting is a reversal of removal, bearing

in mind the following points:

a) Ensure that the sender unit engages
correctly with the clips on the tank module.

b) Check the condition of the tank module
cover sealing ring and renew if necessary.

¢) Ensure that the arrow on the edge of the
tank module cover points toward the mark
on the fuel tank when refitting.

d) Tighten the locking ring to its original
position as marked during removal. When
tightening the locking ring, press down
on the tank module cover and ensure it
doesn’t rotate.

7 Fuel pump - 2
removal and refitting : %
§ ;

1 The fuel pump is located in the tank module
in the fuel tank. The removal and refitting
procedures are the same as for the fuel gauge
sender unit described in Section 6. The pump
is integral with the tank module and cannot be
renewed separately.

'8 Fuelinjection system~
- general information

The fuel injection system is integrated
with the emissions control system and
ignition system to form a combined engine
management system under the control of one
electronic control unit (ECU).

10.6 Throttle housing retaining bolts
(arrowed)

All the systems operate in a similar manner
and comply with the latest emission control
standards. The fuel injection side of the systems
operate as follows. Refer to Chapter 4C for
information on the emissions control systems,
and to Chapter 5B for information on the ignition
system.

Fuel is supplied from the rear-mounted
tank, via a pressure regulator to the fuel rail.
The fuel rail acts as a reservoir for the fuel
injectors, which inject fuel into the cylinder
inlet tracts, upstream of the inlet valves. The
systems are of the ‘sequential’ injection type,
which means that each of the fuel injectors
is triggered individually, just before the inlet
valve on the relevant cylinder opens.

The duration of the electrical pulses to the
fuel injectors determines the quantity of fuel
injected. The pulse duration is computed by
the ECU on the basis of information received
from the following sensors:

a) Accelerator pedal position sensor —
informs the ECU of accelerator pedal
position, and the rate of throttle opening/
closing.

b) Throttle potentiometer (integral with the
throttle housing) — informs the ECU of the
throttle position, and confirms the signals
received from the accelerator pedal
position sensor.

c) Coolant temperature sensor - informs the
ECU of engine temperature.

d) Inlet air temperature sensor - informs the
ECU of the temperature of the air passing
from the air cleaner to the throttle housing.

e) Oxygen sensors (two) — inform the ECU of
the oxygen content of the exhaust gases
(explained in greater detail in Part C of
this Chapter).

f) Manifold pressure sensor - informs the
ECU of the engine load by monitoring the
pressure in the inlet manifold.

g) Crankshaft speed/position sensor -
informs the ECU of the crankshaft speed
and position.

h) Camshaft sensor — inform the ECU of
speed and position of the camshaft).

i} Knock sensor — informs the ECU when
pre-ignition (‘pinking’) is occurring.

j) ABS control unit — informs the ECU of
the vehicle speed, based on wheef speed
sensor signals (explained in greater detaif
in Chapter 9).

The signals from the various sensors are
processed by the ECU, and the optimum
fuelling and ignition settings are selected for
the prevailing engine operating conditions.

Idle speed and throttle position is controlled
by the throttle valve control motor, which is an
integral part of the throttie housing. The motor
is controlled by the ECU, in conjunction with
signals received from the accelerator pedal
position sensor.

A catalytic converter is incorporated in the
exhaust manifold, to reduce harmful exhaust
gas emissions. Details of this and other
emissions control system equipment are given
in Chapter 4C.

If certain sensors fail, and send abnorma
signals to the ECU, the ECU has a back-uf
programme. In this event, the abnormal signals
are ignored, and a pre-programmed value is
substituted for the sensor signal, allowing the
engine to continue running, albeit at reduced
efficiency. If the ECU enters its back-up mods,
a warning light on the instrument panel wlﬂ
illuminate, and a fault code will be stored in
the ECU memory. This fault code can be read
using suitable specialist test equipment.

9 Fuel injection
system components -
testing

b
1 If a fault appears in the engine management
system, first ensure that all the system wiring
connectors are securely connected and fre
of corrosion. Ensure that the fault is not d
to poor maintenance; ie, check that the air
cleaner filter element is clean, the spark plugs
are in good condition and correctly gapped, the
cylinder compression pressures are correct and
that the engine breather hoses are clear and
undamaged, referring to Chapters 1A and 2Afor
further information. ]
2 If these checks fail to reveal the cause of
the problem, the vehicle should be taken to
a suitably-equipped Vauxhall/Opel dealer or
engine management diagnostic specialist for
testing. Using a fault code reader or simila
diagnostic equipment, the engine management
ECU can be interrogated, and any stored faull
codes can be retrieved. Live data can also‘é
be captured from the various system sensors -
and actuators, indicating their operating
parameters. This will allow the fault to be:j‘
quickly and simply traced, alleviating the nee¢-
to test all the system components individuall,
which is a time-consuming operation that
carries a risk of damaging the ECU. |

10 Fuel injection
system components ~
- removal and refitting

Throttle housing

Removal

1 Disconnect the battery negative termind
(refer to Disconnecting the battery in the
Reference Chapter).

2 Remove the air cleaner assembly and intake
ducts as described in Section 2.

3 Disconnect the wiring connector from the
throttle housing (see illustration).

4 Partially drain the ccoling system as
described in Chapter 1A (drain sufficient
coolant to empty the coolant expansion tank.
5 Release the retaining clips and disconnect
the two coolant hoses from the rear of the
throttle housing.

6 Undo the four bolts and lift the throttle
housing off thein!at manifold (see illist
Recover
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I Itis not possible to obtain the throttle valve
trol motor or throttle valve position sensor
arately, so if either is faulty, the complete
le housing must be renewed.
tting
efitting is a reversal of removal, but
oughly clean the mating faces and use a
gasket. Tighten the bolts progressively to
specified torque. Top-up the coolant level
described in Weekly checks. Finally, switch
e ignition for 30 seconds without starting

air temperature sensor located in the air
er inlet duct {see illustration).
Pull the sensor out of the grommet in the

fuel injectors and fuel rail

efer to the precautions given in Section 1
e proceeding. The seals at both ends of the

2 Disconnect the battery negative terminal
r to Disconnecting the battery in the
rence Chapter).

Depressurise the fuel system as described
tion 4.

Remove the throttle housing as described
iously in this Section, however, it is not
essary to drain the cooling system, as the
using can be placed to one side with the
es still attached.

5 Loosen the clip and disconnect the engine
ther hose from the camshaft cover.

If not already done, undo the two screws
id remove the cover over the fuel rail (where

1 Disconnect the wiring connector from
fuel injector (see illustration).
Disconnect the fuel feed hose quick-
se connector at the fuel rail. Be prepared
rsome loss of fuel. A Vauxhall/Opel special
is available to release the connector, but
ided care is taken, it can be released
g a pair of long-nosed pliers, or a similar
to depress the retaining tangs. Clamp or
lug the open end of the hose, to prevent dirt
ress and further fuel spillage.

Unscrew the mounting bolts, then lift the
rail complete with the injectors off of the

e out the metal securing clip using a
rewdriver or a pair of pliers, and pull the
or from the fuel rail. Remove and discard

10.9 Disconnect the wiring connector from
the inlet air temperature sensor

Refitting

22 Before refitting, clean thoroughly the

mating surfaces of the throttle housing and

inlet manifold.

23 Commence refitting by fitting new O-ring

seals to both ends of the fuel injectors (see

illustration). Coat the seals with a thin layer of

petroleum jelly before fitting.

24 Refitting is a reversal of removal, bearing

in mind the following points:

a) When refitting the injectors to the fuel rail,
note that the groove in the metal securing
clip must engage with the lug on the
injector body.

b) Make sure that the quick-release
connector audibly engages on the fuel
raif,

c) Refit the throttle housing as described
previously in this Section.

d) Ensure that all wiring connectors are
securely reconnected, and that the
wiring is secured in the relevant clips and
brackets.

Crankshaft

speed/position sensor

Note: A new O-ring seal must be used on
refitting.

Removal

25 The crankshaft speed/position sensor is
located at the rear left-hand end of the cylinder
block baseplate, below the starter motor (see
illustration).

26 Apply the handbrake, then jack up the
front of the vehicle and support it on axle
stands (see Jacking and vehicle support).

\ |

10.17 Fuel injector wiring connectors
(arrowed)
27 Disconnect the sensor wiring connector,
then undo the retaining bolt and withdraw the
sensor from the cylinder block baseplate.
Refitting
28 Refitting is a reversal of removal, but
ensure that the mating surfaces of the sensor
and baseplate are clean and fit a new O-ring
seal to the sensor before refitting. Tighten the
bolt to the specified torque.

Camshaft position sensor

Removal

29 The camshaft position sensor is located
on the timing cover, on the inlet camshaft
side.

30 Disconnect the sensor wiring connector.
31 Undo the retaining bolt and withdraw the
sensor from the timing cover.

Refitting

32 Refitting is a reversal of removal, but
ensure that the mating surfaces of the sensor
and timing cover are clean before fitting.

Coolant temperature sensor

33 The coolant temperature sensor is locatec
in the top of the coolant pump housing.

84 Removal and refitting procedures are
given in Chapter 3.

Knock sensor

Removal

35 The knock sensor is located on the rear
of the cylinder block, just above the starter
motor.

36 Disconnect the battery negative terminal

10.23 Fit new O-rings (arrowed) to the fuel
injectors before refitting

10.25 Crankshaft'speed/position sensor
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10.53 Disconnect the wiring connectors
from the electronic control unit. Note the
location of the earth lead (arrowed)
(refer to Disconnecting the battery in the

Reference Chapter).

37 Apply the handbrake, then jack up the
front of the vehicle and support it on axle
stands (see Jacking and vehicle support).

38 On the left-hand side of the engine,
disconnect the wiring connectors for the engine
electronic control unit by releasing them in the
direction of the arrow marked on the connector.
39 Unscrew the bolt securing the earth wire
to the cylinder head, then unbolt and remove
the electronic control unit.

40 Reach up behind the engine and
disconnect the wiring from the knock sensor.
41 Note its position, then unscrew the bolt
and remove the knock sensor from the block.
Refitting

42 Clean the contact surfaces of the sensor
and block. Also clean the threads of the
sensor mounting bolt.

43 Locate the sensor on the block and insert
the mounting bolt. Position the sensor as
previously noted, then tighten the bolt to the
specified torque. Note that the torque setting
is critical for the sensor to function correctly.
44 Reconnect the wiring, then refit the engine
control unit together with its wiring and earth
wire.

45 Lower the vehicle to the ground and
reconnect the battery.

Manifold pressure sensor

Removal

46 The manifold pressure sensor is located
on the inlet manifold at the rear of the engine.

11.15 Fit new |nd|vndual rubber seals to
the grooves in the inlet manifold

47 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

48 Disconnect the sensor wiring plug.

49 Unscrew the bolt and remove the sensor
from the manifold. Recover the sealing ring.

Refitting
50 Refitting is a reversal of removal, but use a

new sealing ring, and tighten the retaining bolt
securely.

Electronic control unit (ECU)

Note: /f a new ECU is to be fitted, this work
must be entrusted to a Vauxhall/Opel dealer or
suitably-equipped specialist, It is necessary to
initialise the new ECU after installation, which
requires the use of dedicated diagnostic
equipment.

Removal

51 The engine management electronic control
unit is located on the rear, left-hand side of the
engine.

52 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

53 Disconnect the wiring connectors for
the electronic control unit by releasing them
in the direction of the arrow marked on the
connector (see illustration).

54 Unscrew the bolt securing the earth wire
to the cylinder head, then unbolt and remove
the control unit.

Refitting
55 Refitting is a reversal of removal.
Oxygen sensors

56 Refer to Chapter 4C for removal and
refitting details.

11 lnlet m?mfold'

Removal

1 Apply the handbrake, then jack up the front
of the vehicle and support it on axle stands
(see Jacking and vehicle support).

2 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

3 Drain the coolant as described in Chapter 1A.
4 Remove the windscreen cowl panel as
described in Chapter 11.

5 Remove the throttle housing as described
in Section 10.

6 Disconnect the fuel evaporation system
hose from the inlet manifold.

7 Depressurise the fuel system as described
in Section 4.

8 Disconnect the fuel supply line from the
fuel rail and release it from the support clip.
A quick-release connector is fitted and
Vauxhall/Opel technicians use a special tool
to release it, however, provided care is taken,
the connector can be released using a pair of

long-nosed pliers, or a similar tool, to depres
the retaining tangs.

9 Disconnect the crankcase ventilation host
from the camshaft cover, and the brak
vacuum line from the inlet manifold.
10 Disconnect the wiring from the injectors
and engine electronic control unit, also unbot:
the earth cable and unclip the wiring condut:
Place the wiring harness to one side.
11 Disconnect the wiring connectors from
the manifold pressure sensor and twinpot!
vacuum unit. ]
12 Working beneath the vehicle, disconnet:
the wiring from the starter motor and releaset
from the supports on the inlet manifold.
13 Unbolt the EGR valve pipe from th
EGR valve housing and position to one sk
Discard the gasket; a new one must be used
for refitting.
14 Unscrew the nuts and withdraw the inig}
manifold from the cylinder head. Discard th
seals; new ones must be used for refitting.
Refitting
15 Thoroughly clean the mating face of the
inlet manifold and cylinder head, then locats
the new rubber seals in the grooves in lhs
manifold mating face (see illustration).
16 Locate the inlet manifold over the cylinda
head studs and secure with the nuts tightened
progressively and securely.
17 Refit the EGR valve pipe together witha
new gasket, and tighten the bolts securely.
18 Reconnect the wiring to the starter
injectors and engine control unit, and tighten
the earth cable bolt.
19 Reconnect the wiring connectors {0
the manifold pressure sensor and twinpor
vacuum unit.
20 Reconnect the brake servo vacuum line
and crankcase ventilation hose.
21 Reconnect the fuel supply line to the fue
rail, making sure that an audible click is heard |
as it engages.
22 Reconnect the fuel evaporation systen
hose to the inlet manifold.
23 Refit the throttle housing with referencelo
Section 10.
24 Refit the windscreen cowl panel as:
described in Chapter 11.
25 Where applicable, refit the cover over the.
fuel rail. }
26 Lower the vehicle to the ground, reconnect’
the battery negative terminal, then refill and:
bleed the cooling system with reference o'
Chapter 1A.

12 Exhaust mamfoldl

Note 1: New manifold retaining nuts, a new
manifold gasket, exhaust front pipe gasket
and oil dipstick guide tube O-rings must be
used on refitting.

Nota 2: Efther'a ~ast iron. or 2 nre
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pe. The following procedures are applicable
types, but the pressed steel manifold
not have a separate heat shield.

| Apply the handbrake, then jack up the front
e vehicle and support it on axle stands
Jacking and vehicle support).

isconnect the battery negative lead (refer

ining bolt and remove the pipe from the
body panel.
4Remove the oxygen sensor (mixture
lation) from the exhaust manifold with
ence to Chapter 4C.
nbolt the engine lifting eye from the
gylinder head (see illustration).
6 Disconnect the wiring from the oxygen
or (mixture regulation) on the catalytic
er, then unbolt the exhaust front pipe
the exhaust manifold/catalytic converter,
g care to support the flexible section
jote: Angular movement in excess of 10°
an cause permanent damage to the flexible
on. Recover the gasket.
ease the mounting rubbers and support
front of the exhaust pipe to one side.
jWhere applicable, undo the two lower
ghaust manifold support bolts.
) On models with air conditioning, unbolt the
pressor from the front of the engine with
ence to Chapter 3, and support it to one
Do not disconnect the refrigerant lines
om the compressor.
0 Unbolt and remove the oil dipstick guide
, and withdraw it from the baseplate.
ove and discard the O-ring seals.
Unbolt the heat shield (where fitted), then
the retaining nuts and withdraw the
ust manifold/catalytic converter from
ihe cylinder head studs (see illustrations).
ove the manifold/converter from the
e compartment and recover the gasket.
efitting
12 Thoroughly clean the mating face of the
ust manifold and cylinder head, then
e a new gasket over the studs.
8 Locate the exhaust manifold/catalytic
onverter over the cylinder head studs
secure with the (new) nuts tightened
ressively to the specified torque.
Where applicable, refit the heat shield and
en the retaining bolts.
Fit the new O-ring seals to the oil dipstick
e tube, then insert the tube in the base-
. Insert and tighten the retaining bolt.
efit the left-hand lifting eye and tighten
e bolt.
7 Refer to Chapter 4C and refit the oxygen
ensor (mixture regulation) to the manifold/
ytic converter. Tighten to the specified
.
Where applicable, refit the two lower
st manifold support bolts.

125 R the lifting br
from the front of the cylinder head

12.11b ... then undo the exhaust
manifold retaining nuts ...

19 Refit the exhaust front pipe to the

manifold/catalytic converter together with a

new gasket, then tighten the (new) nuts to the

specified torque.

20 On models with air conditioning, refit the

compressor to the front of the engine with

reference to Chapter 3.

21 Refit the air intake pipe (resonator) to the

air cleaner and front body panel and secure

with the retaining bolt.

22 Lower the vehicle to the ground, then

reconnect the battery negative lead.

18 Exhaust system -

- general information
~ and component renewal

W

General information

1 The exhaust system is in two sections. The
front section includes the exhaust front pipe,
the oxygen sensor (catalytic converter control)
and, on 1.0 litre models, the front silencer.
The rear section consists of the tailpipe and
silencer.

2 Periodically, the exhaust system should be
checked for signs of leaks or damage. Also
inspect the system rubber mountings, and
renew if necessary.

3 Small holes or cracks can be repaired using
proprietary exhaust repair products.

4 Before renewing an individual section of
the exhaust system, it is wise to inspect the
remaining section. If corrosion or damage
is evident, it may prove more economical to
renew the entire system.

12.11a Remove the exhaust manifold heat
shield . ..

12.11c ... and withdraw the manifold from
the cylinder head studs

Component renewal

5 |f either part of the system is to be renewed,
it is important to ensure that the correct
component is obtained.

6 To remove the rear tailpipe and silencer,
chock the front wheels then jack up the rear
of the vehicle and support on axle stands
(see Jacking and vehicle support). Loosen the
clamp securing the front pipe to the tailpipe
(see illustration), then release the rubber
mountings and slide the tailpipe from the front
pipe. If the tailpipe is rusted onto the front
pipe, apply liberal amounts of penetrating oil
and tap around the joint with a hammer to free
it. Twist the tailpipe in both directions while
holding the front pipe.

7 To remove the front section of the exhaust,
jack up the front and rear of the vehicle and
support it on axle stands (see Jacking and
vehicle support). Undo the two bolts and remove
the cross-brace from the front subframe.

13.6 Exhaust front pipe-to-tailpipe
retaining clamp bolt (arrowed)
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13.8 Exhaust front pipe-to-catalytic
converter/exhaust manifold joint

8 Remove the tailpipe and silencer as
described in paragraph 6, then remove the
oxygen sensor from the front pipe as described
in Chapter 4C. Unbolt the exhaust front pipe
from the catalytic converter/exhaust manifold
(see illustration}, taking care to support the
flexible section. Note: Angular movement in
excess of 10° can cause permanent damage
to the flexible section. Recover the gasket.
Release the rubber mountings and withdraw
the exhaust from under the vehicle.

9 Refitting is a reversal of removal, but renew
all gaskets and tighten the clamp and front
pipe flange nuts to the specified torque. When
refitting the cross-brace to the front subframe,

—

!
note that the side marked LH must be tow
the left-hand side of the car. T:ghtsn?i
cross-brace retaining bolts to the spee{l
torque. 1

Heat shield(s)

10 The heat shields are secured to meu‘é
side of the body by various nuts and bo
Each shield can be removed once the reléi
exhaust section has been removed. If ashlel
being removed to gain access to a compal
located behind it, it may prove sufficies
some cases to remove the retaining nma
or bolts, and simply lower the shield, with
disturbing the exhaust system.
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Section number Section number
or pedal position sensor - removal and refitting. ........ 4 Fuel system - primingand bleeding. . . ...........ccvvuivnnnn. 5
assembly and intake ducts - removal and refitting . . . . . 3 Fueltank—removaland refitting .........oovviieeeinnninninn 7
element filterrenewal . . .. ............. Bee/Chapter 1B GonarBl INTOIMBION » ... vscvpioismicosminsvimamnisiors wistaisisieisiaiswiimis 1
manifold = removal and refitting. . .. .........ooiin 17 High-pressure diesel injection system - special information....... 2
ystem - general information and component renewal . . .. 20  High-pressure fuel pump - removal and refitting. . .. ............ 1
IRREBOOIWEL . . kv o s worecs Swie TaNE ideso See Chapter 1B Injection system electrical components - removal and refitting .. .. 10
fter water {10 11711017 SHOUUISMI R COTe et gy See Chapter 1B Injection system electrical components —testing ............... 9
@ sender unit ~ removal and refitting . ................ 6 Inlet manifold — removal and refitting. .. .............coinn.. 15
ors-removalandrefitting. . ..........ociiiiniiinn 13 Intercooler—removalandrefitting . . .........cooiiiiiiiinn. 16
sure regulating valve ~ removal and refitting. . .......... 14 Turbocharger — description and precautions . ..........coovuuunn 18
removal andrefitting . . « v s vevi e ivein e s ves 12 Turbocharger - removal, inspection and refitting. . .............. 19
jpply pump ~removal and refitting .. ...........c000l.. 8
; .pps
egrees of difficulty
% Fairly easy, suitable 3% Fairly difficult, % Difficult, suitable % Very difficult, §
23 | for beginner with X | suitable for competent & | for experienced DIY W | suitable for expert A\
QOE some experience § DIY mechanic § mechanic § DIY or professional §
Bnel Z1SDTY OIGIMBE. o.oiioiisisriisaei s i Magneti-Marelli 6JO high-pressure direct injection ‘common-rail’
: system, electronically controlled
ENd Z1BDTRSOYINGS s o-s1csnisminonsys cimesming v msomee s sases Bosch EDC 17 high-pressure direct injection ‘common-rail' system,
electronically controlled
............................................... 1-3-4-2 (No 1 at timing chain end)
OPEAtng Pro@8UM -« v« aw v ae s sralon b aimsaiv i 1400 bar at 2200 rpm

Bosch CP1

850 rpm - controlled by ECU
5200 rpm - controlled by ECU

Electric, mounted in fuel tank
3.3 bar (maximum)

Bosch CRIP 2-MI
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Torque wrench settings Nm Ibf ft
Camshaft position sensor retainingbolt. . . .............. ... ... 7 5
Catalytic converter support bracket to sump reinforcement bracket .. 25 18
Catalytic converter-to-turbochargerbolts . ...................... 30 22
Coolant pipe-to-heat exchanger bolts . . . .....covvviiiviiivennn 9 7
Crankshaft speed/position sensor retainingbolt. . ................ 9 T
EQRVEIVGBORE 5 o o iwiescans st smisiosins e slanaloasoisasinie 22 16
Exhaust manifold nuts:*

BUAGIO T cioinv 0000w oeiosbiogs eioleib e shions b e dpiiaiatasemiscornisiiionera 15 1

B0 2 e el A S s T B AR L or it N okt o keneaie Angle-tighten a further 30°
BExhaust BYSIem ClAMP MU < v« o.saie slsio s i siv ot & sinisios s ess anviasa ste 50 37
Front subframe cross-brace bolts . ............ooiiiiiiniineinn. 60 44
Fuel injector clamp bracket nuts . .........cvvvevininiviniianin. 20 15
Fuel pressure regulating valvetofuelrail. . . ...........ooovvnnnt. 9 7
Fuel pressure sensortofuelrail . . ... .. ..o 70 52
Fuel rail mounting bracket-to-camshaft housing bolts ............. 25 18
Fuel rail-to-mounting bracketbolts . . .. .........ciiiiiiiiian. 25 18
High-pressure fuel pipe unions:

M2 OHROTY RIDBE 520 o omsbn s 5-0 s arervbcis rglmesrs sy ot alpiote m 25 18

NN GO occomra s st i et B S o vt B e Ao e ST 6 28 21
High-pressure fuel pump mountingbolts. . . ..................... 15 1
Inlet manlold BRI . .. oot s amion it o wave. s mmia v 25 18
Injection pump to camshafthousing . ........ovvcvivviiierinnn.n 15 1"
Injector retaining clamMP U < ... cowsis e sswssonsis cuaesseaes 20 15
Qil filter housing to cylinderblock .........covvvvviiiniinnnnnn. 9 7
Turbocharger oil return pipebolts ...........ccvvveiiiniienenn, 9 7
Turbocharger oil supply pipe banjounionbolts. . ................. 12 9
Turbocharger to exhaustmanifold ... .....c.cviieiiniinninnnns 25 18

* Use new nuts

The diesel engine covered in this manual
is equipped with a High-pressure Diesel
injection (HDi) system which incorporates the
very latest in diesel injection technology. On
the HDi system, the high-pressure fuel pump
is used purely to provide the pressure required
for the injection system and has no control
over the injection timing (unlike conventional
diesel injection systems). The injection timing
is controlled by the electronic control unit
(ECU) via the electrically-operated injectors.
The system operates as follows.

The fuel system consists of a fuel tank
(which is mounted under the rear of the car,
with an electric fuel supply pump immersed
in it, a fuel filter with integral water separator,
a high-pressure fuel pump, injectors and
associated components.

Fuel is supplied by the tank-mounted supply
pump to the fuel filter which is located in the
engine compartment. The fuel filter removes
all foreign matter and water, and ensures
that the fuel supplied to the high-pressure
pump is clean. Excess fuel is returned from
the outlet on the filter housing lid to the tank
via the fuel cooler. The fuel cooler is fitted to
the underside of the vehicle and is cooled by
the passing airflow to ensure the fuel is cool
before it enters the fuel tank.

The fuel is heated to ensure no problems
occur when the ambient temperature is very
low. An electrically-operated fuel heater is

fitted to the fuel filter housing, and the heater
is controlled by the ECU.

The high-pressure fuel pump is driven
directly from the rear of the exhaust camshaft.
The high pressure required in the system (up
to 1400 bar) is produced by the three pistons
in the pump. The pump supplies high-pressure
fuel to the fuel rail, which acts as a reservoir
for the four injectors.

The electrical control system consists of the
ECU, along with the following sensors:

a) Accelerator pedal position sensor -
informs the ECU of the accelerator pedal
position, and the speed of pedal travel.

b) Coolant temperature sensor — informs the
ECU of engine temperature.

¢) Airflow meter - informs the ECU of the
amount and temperature of air passing
through the inlet duct.

d) Crankshaft speed/position sensor —
informs the ECU of the crankshaft
position and speed of rotation.

e) Camshaft position sensor - informs the
ECU of the positions of the pistons.

f) Fuel pressure sensor - informs the ECU
of the fuel pressure present in the fuel rail.

g) Manifold pressure sensor - informs the
ECU of the load on the engine.

h) ABS control unit - informs the ECU of
the vehicle speed, based on wheel speed
sensor signals (explained in greater detail
in Chapter 9).

All the above signals (in addition to signals
from various other systems on the vehicle)
are analysed by the ECU which selects the
fuelling response appropriate to those values.
The ECU controls the fuel injectors (vary:dg
the pulse width —~ the length of time ¥

~isfliited by a wastegate which diverts

injectors are held open - to provide a ricl
weaker mixture, as appropriate). The
is constantly varied by the ECU, to providel
best setting for cranking, starting (with
a hot or cold engine), warm-up, idle, crus
and acceleration.
The ECU also has full control over thef
pressure present in the system via the press
regulating valve located on the fuel ra
reduce the fuel pressure, the ECU ope
pressure regulating valve which allo
excess fuel to return directly to the fuel tank
The ECU also controls the exhaust
recirculation (EGR) system, described
detail in Part C of this Chapter, and the
cooling fan,
A turbocharger is fitted to increases
efficiency. It does this by raising the pr
in the inlet manifold above atmos
pressure. Instead of the air simply bt
sucked into the cylinders, it is forced in.
Energy for the operation of the turbochas
comes from the exhaust gas. The gas fi
through a specially-shaped housing {t
turbine housing) and in so doing, spi
turbine wheel. The turbine wheel is af X
a shaft, at the end of which is another var
wheel known as the compressor wheel. T
compressor wheel spins in its own
and compresses the inlet air on the wa
the inlet manifold. The turbo shaft is pre
lubricated by an oil feed pipe from the m
gallery. The shaft ‘floats’ on a cushion of!
drain pipe returns the oil to the sump.
pressure (the pressure in the inlet

S8t gas away fi
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[fthere is an abnormality in any of the readings
ed from the various sensors, the ECU
its back-up mode. In this event, it ignores
be abnormal sensor signal and assumes a pre-
immed value which will allow the engine to
e running (albeit at reduced efficiency). If
ECU enters this back-up mode, the warning
on the instrument panel will come on, and
relevant fault code will be stored in the ECU
. The fault code can be read using
list test equipment.

ings and precautions

{1t is essential to observe strict precautions
ihen working on the fuel system components,
ticularly the high-pressure side of the
. Before carrying out any operations on
fuel system, refer to the precautions given
Safety first! at the beginning of this manual,
to the following additional information.

Do not carry out any repair work on the
high-pressure fuel system unless you are
competent to do so, have all the necessary
tools and equipment required, and are
aware of the safety implications involved.
*Before starting any repair work on the

fuel system, wait at least 30 seconds after
switching off the engine to allow the fuel
cireuit to return to atmospheric pressure.
s Never work on the high-pressure fuel
system with the engine running.

' #Keep well clear of any possible source

of fuel leakage, particularly when starting

. the engine after carrying out repair

work. A leak in the system could cause

an extremely high pressure jet of fuel

to escape, which could result in severe

. personal injury.

#Never place your hands or any part

of your body near to a leak in the

. high-pressure fuel system.

'+ Do not use steam cleaning equipment or
compressed air to clean the engine or any
. of the fuel system components.

air procedures
general information

cleanliness must be observed at all
when working on any part of the fuel
. This applies to the working area in
al, the person doing the work, and the
ponents being worked on.

working on the fuel system components,
must be thoroughly cleaned with a suitable
ggreasing fluid. Cleanliness is particularly
ant when working on the fuel system
ctions at the following components:

Fuel fitter.

High-pressure fuel pump.

Fuel rail.

Fuel injectors.

i8) High-pressure fuel pipes.

o %

2.4 Typical plastic plug and cap set for
sealing disconnected fuel pipes and
components
4 After disconnecting any fuel pipes or
components, the open union or orifice must be
immediately sealed to prevent the entry of dirt or
foreign material. Plastic plugs and caps in various
sizes are available in packs from motor factors
and accessory outlets, and are particularly
suitable for this application (see illustration).
Fingers cut from disposable rubber gloves
should be used to protect components such as
fuel pipes, fuel injectors and wiring connectors,
and can be secured in place using elastic bands.
5 Whenever any of the high-pressure fuel
pipes are disconnected or removed, a new

pipe(s) must be obtained for refitting.

6 The torque wrench settings given in the
Specifications must be strictly observed
when tightening component mountings and
connections. This is particularly important
when tightening the high-pressure fuel pipe
unions. To enable a torque wrench to be
used on the fuel pipe unions, two crow-foot

V.

3.1 Unclip the wiring harness from the
base of the air cleaner

> ©
o WO
3.4a Undo the bolt (arrowed) securing the
upper air inlet hose to the front body
panel...

2.6 Two crow-foot adaptors will be
y for tightening the fuel pipe
unions
adaptors are required. Suitable types are
available from motor factors and accessory
outlets (see illustration).

3 Air cleaner assembly
and intake ducts -
removal and refitting

Vi s

Air cleaner assembly

1 Unclip the wiring harness from the base of
the air cleaner (see illustration).

2 Disconnect the wiring connector from the
airflow meter on the air cleaner cover (see
illustration).

3 Where fitted, unclip the two vacuum hoses
at the front of the upper air inlet hose.

4 Undo the bolt securing the upper air inlet
hose to the front body panel, then slacken the
clamp and disconnect the inlet hose from the
charge air pipe (see illustrations).

3.2 Disconnect the wiring connector from
the airflow meter on the air cleaner cover

3.4b ... then slacken the clamp and
disconnact thadnlet hose from the ch
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e " o
3.5 Disconnect the resonator connecting
hose from the front of the air cleaner

s .

3.19a Withdraw the resonator from its
location ...

5 Disconnect the resonator connecting
hose from the front of the air cleaner (see
illustration).

6 Disconnect the water drain hose from the
base of the air cleaner.

7 Lift the air cleaner upward and inward to
free it from the rubber mountings and remove
the air cleaner and upper air inlet hose from
the engine compartment.

8 If necessary, slacken the clamp and detach
the airflow meter and upper air inlet hose from
the air cleaner cover.

9 Refitting is a reversal of removal.

Air inlet hoses/ducts

10 Various flexible hoses and rigid ducts
are used to circulate the inlet air through
the air cleaner, turbocharger, intercooler and
inlet manifold. Depending on the particular

o

3.22 Slacken the clamp (arrowed) and
disconnect the charge air pipe from the
connecting hose on the turbocharger

3.19b ... and disconnect it from the
connecting hose on the air cleaner

hose, duct or pipe being removed, it may
be necessary to move aside or disconnect
additional components for access, and to
release cable-ties and harness clips to allow
complete removal. Refer to the accompanying
illustrations and proceed as described under
the relevant sub-heading below.

Upper air inlet hose

11 Slacken the clamp and disconnect the
right-hand end of the upper air inlet hose from
the airflow meter.

12 Where fitted, unclip the two vacuum hoses
at the front of the upper air inlet hose.

13 Undo the bolt securing the upper air inlet
hose to the front body panel, then slacken
the clamp and disconnect the inlet hose from
the charge air pipe (see illustrations 3.4a
and 3.4b).

) S
3.24 Undo the bolt (arrowed) securing the
charge air pipe to the support bracket

14 Lift the hose up and out of the e
compartment.
15 Refitting is a reversal of removal.

Resonator

16 Remove the upper air inlet hos
described previously. |
17 Where fitted, unclip the wiring
undo the retaining bolt and move the
valve to one side.

18 Undo the bolt securing the resonatd
the front body panel (see illustration).
19 Withdraw the resonator from its locd
and disconnect it from the connecting
on the air cleaner (see illustrations).
the resonator from the engine compa
20 Refitting is a reversal of removal.

Turbocharger charge air pipe

21 Slacken the clamp and disconnect
turbocharger charge air pipe from the ug
air inlet hose (see illustration 3.4b).
22 Slacken the clamp and discol
the turbocharger charge air pipe fr !
connecting hose on the turbocharger aif
(see illustration).
23 Disconnect the crankcase breather i
at the quick-release connection on the chi ¢
air pipe.
24 Undo the bolt securing the cha
pipe to the support bracket, then n
the pipe from the engine compartment|s
illustration).

25 Refitting is a reversal of removal.

Intercooler left-hand charge air pipé

26 Disconnect the battery negative termi
(refer to Disconnecting the battery in
Reference Chapter).
27 Firmly apply the handbrake, then jacki
the front of the car and support it se
on axle stands (see Jacking and vel
support). ]
28 Lift off the plastic cover over the top o
engine.
29 Remove the front bumper as described
Chapter 11.

30 Remove the battery and battery
described in Chapter 5A.

31 Disconnect the quick-release fitli
and remove the charge air hose from#
intercooler (see illustration).

BDisconnect the quick



Fuel and exhaust systems — diesel engines 4Be5

i32a Undo the bolts securing the charge
@ir hose clamps to the radiator support
crossmember (arrowed) . . .

‘Undo the bolts securing the charge
f hose clamps to the radiator support
gssmember and transmission (see illus-
ons).

Undo the bolts securing the charge air
to the inlet manifold flange or throttle
g and, where fitted, the bolt securing
pipe support to the thermostat housing
ge illustration). Manipulate the charge air
ga from its location and recover the sealing

d Refitting is a reversal of removal.

lercooler right-hand charge air pipe
§ Disconnect the battery negative terminal
to Disconnecting the battery in the
ence Chapter).

| Firmly apply the handbrake, then jack up
g front of the car and support it securely
‘axle stands (see Jacking and vehicle
).

Lift off the plastic cover over the top of the

Remove the front bumper as described in
pter 11.
i Disconnect the quick-release fitting
g remove the charge air hose from the
ercooler.
Undo the bolt securing the charge air
lamp to the radiator support cross-
nber.
Retain the radiator in position by securing
ithe bonnet lock platform using cable-ties.
Slacken the retaining bolt each side
ing the radiator support crossmember
underbody and lower the crossmember
ightly (see illustration).
Working through the small gap between
underside of the radiator and the top of
pport crossmember, undo the two
securing the charge air pipe to the
ember. Release the charge air pipe
m the crossmember (see illustrations).
' On models equipped with air conditioning,
p the compressor wiring harness from the
air pipe.
Release the retaining clip and disconnect
charge air pipe connecting hose from the
fbocharger elbow (see illustration). Remove
’.charge air pipe assembly from under the

B Refitting is a reversal of removal.

3.32b ... and transmission (arrowed)

3.42 Slacken the retaining bolt (arrowed)
each side securing the radiator support
crossmember to the underbody

3.43b ... then release the charge air pipe
(arrowed) from the crossmember

4 Accelerator pedal

<

position sensor ~
removal and refitting §
Removal

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

2 Remove the driver's side lower trim panel
as described in Chapter 11, Section 26.

3 Working in the driver's footwell, remove
the plastic expanding rivet and remove the
footwell air duct (see illustration).

3.33 Undo the bolt (arrowed) securing the
charge air pipe support to the thermostat
housing

3.43a Undo the two bolts (arrowed)
securing the charge air pipe to the
crossmember. ..

3.45 Release the retaining clip (arrowed) and
disconnect the charge air pipe connecting
hose from the turbocharger elbow

4.3 Remove the plastic expanding rivet

and ramiy s Ml air
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4.4 Disconnect the wiring connector from
the accelerator pedal position sensor

4 Disconnect the wiring connector from the
top of the accelerator pedal position sensor
(see illustration).

5 Unscrew the two mounting bolts, and
withdraw the sensor from the bulkhead (see
illustration).

Refitting
6 Refitting is a reversal of removal.

5 Fuel system~ &
priming and bleeding %

xR

1 After disconnecting part of the fuel supply
system or running out of fuel, it is necessary
to prime the fuel system and bleed off any
air which may have entered the system
components, as follows.

2 Prime the system by switching on the
ignition three times for approximately 15 sec-

6.4 Carefully prise the plastic access
cover from the floor

6.7 Using the Vauxhall/Opel special tool, or
commercially available alternative, unscrew
the tank module cover locking ring

4.5 Unscrew the two mounting bolts
(arrowed), and withdraw the sensor from
the bulkhead

onds each time. Operate the starter for a
maximum of 30 seconds. If the engine does
not start within this time, wait 5 seconds and
repeat the procedure.

3 When the engine starts, run it at a fast idle
speed for a minute or so to purge any trapped
air from the fuel lines. After this time the engine
should idle smoothly at a constant speed.

4 If the engine idles roughly, then there is still
some air trapped in the fuel system. Increase
the engine speed again for another minute or
so then allow it to idle. Repeat this procedure as
necessary until the engine is idling smoothly.

6 Fuel gauge sender unit -
removal and refitting

X
o
X
N

Note 1: Refer to the information contained in
Section 2 before proceeding.

6.5 Disconnect the wiring connector from
the tank module cover

| 2

6.8a Remove the locking ring . . .

Note 2: The fuel tank should be as e
possible when carrying out this procedur.

Removal

1 Disconnect the battery negative te
(refer to Disconnecting the battery |
Reference Chapter).

2 Hand-pump any remaining fuel in the ta
out through the filler pipe into a clean me
container which can be sealed.

3 Remove the rear seat cushion as des
in Chapter 11.

4 Fold up the acoustic insulation, then, us
a screwdriver, carefully lever out the p
cover to expose the tank module cover (g
illustration). _
5 Disconnect the main wiring plug from
cover (see illustration).

6 Disconnect the fuel feed and return
at the quick-release fittings (see illustra
Be prepared for some loss of fuel. A Vauxt
Opel special tool is available to release ff
fuel hose fitting, but provided care is
the fitting can be released using a pair:
long-nosed pliers, or a similar tool, to depres
the retaining tangs. Clamp or plug the opa
end of the hose and the fuel pump union,
prevent dirt ingress and further fuel spi
7 Using a suitable pen, mark the position of
tank module cover locking ring on the fuelt
and locking ring, then release the locking
A special tool (Vauxhall/Opel tool CH-483
available for this, but suitable alternatives a8
readily available (see illustration).

8 Remove the locking ring, then carefully
out the tank module (see illustrations).

6.6 Disconnect the fuel feed and reti
hoses at the quick-release fittings

then carefully lift out the tank
mod



ect the O-ring seal from the top of the
fank (see illustration). It is advisable to
porarily refit the tank module cover locking
to the tank, until the module is ready for
ting. This will prevent any possibility of
j8tank distorting (a common problem) which
ould prevent the locking ring from being
orrect] refitted.
0 Press the fuel gauge sender unit inwards
ightly to release the retaining tags, then
(the sender upwards and out of the tank
¢ (see illustrations).
Suitably identify the sender unit
orientation to aid refitting. Using an
lgotrician’s screwdriver or similar tool, press
e tab on the end of each wire and carefully
ul the wires free (see illustration). Note that
) some versions, the sender unit wiring is
ficonnected at the wiring connector on the
de of the module cover.

efnting
Refitting is a reversal of removal, bearing
the following points:
& Ensure that the sender unit engages
- correctly with the clips on the tank
. module.
b) Check the condition of the tank module
cover sealing ring and renew if necessary.
gl Ensure that the arrow on the edge of the
" tank module cover points toward the mark
on the fuel tank when refitting.
Tighten the locking ring to its original
position as marked during removal. When
' lightening the locking ring, press down
-on the tank module cover and ensure it
- doesn't rotate.

tank -

fote 1: Refer to the information contained in

éction 2 before proceeding.

ote 2: The fuel tank should be as empty as
ible when carrying out this procedure.

oval

| Disconnect the battery negative terminal
er to Disconnecting the battery in the
e Chapter).
d-pump any remaining fuel in the tank
it through the filler pipe into a clean metal
iner which can be sealed.
ock the front wheels then jack up the rear
vehicle and support on axle stands (see
tking and vehicle support). Remove both
ar wheels.
Position a suitable container beneath the
el filler hose connection on the fuel tank.
the retaining clip and disconnect the
hose from the tank. Be prepared for some
of fuel.
onnect the rear of the exhaust system
its rubber mountings, and lower the
em, then move it to one side sufficiently to
ble removal of the fuel tank. Alternatively,
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g $ip L
6.9 Collect the O-ring seal from the top of
the fuel tank

6.10b ... then lift the sender upwards and
out of the tank module

remove the exhaust system completely to
provide greater clearance (refer to Section 20).
6 Undo the bolt, sheet metal nut and two
clamps, and remove the heat shield from the
base of the fuel tank (see illustrations).

7 Unclip the brake hydraulic pipes from the

7.6a Undo the bolt (arrowed) . . .

7.6¢ ...and two clamps (arrowed) and
remove the fuel tank heat shield

6.10a Press the fuel gauge sender unit
inwards slightly to release the retaining
tags...

6.11 Press the tab on the end of each wire
and carefully pull the sender unit wires free

brackets on the fuel tank and tank retaining
straps.

8 Disconnect the fuel pump and fuel gauge
sender unit wiring at the connector on the
underbody (see illustration),

9 Disconnect the fuel feed and return lines

. the sheet metal nut (arrowed). ..

7.8 Disconnect the fuel pump and fuel
gauge sender.upit wiring at the underbody
O or (arrowed)
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7.9 Disconnect the fuel feed and return
lines at the quick-release connectors on
the underbody (arrowed)

7.11b ... left-hand rear retaining bolt
(arrowed). ..

at the quick-release connectors on the
underbody, then release the feed and return
lines from the clips on the fuel tank bracket
(see illustration). Suitably seal the fuel lines
to prevent dirt ingress.
10 Support the weight of the fuel tank on a
jack with interposed block of wood.
11 Unbolt and remove the two securing
straps from the fuel tank (see illustrations).
12 Lower the tank sufficiently to enable
access to the remaining fuel hoses on the
tank, then disconnect them. Be prepared for
some loss of fuel.
13 Continue to lower the tank, guiding the
fuel hoses over the handbrake cables, until it
can be removed from under the vehicle.
14 Plug or clamp the fuel hoses to prevent
entry of dust and dirt.
15 If necessary, remove the fuel lines, hoses
and wiring from the tank for transfer to the
new tank. If a new tank is being fitted, it is
recommended that the filter is renewed at the
same time.
16 If the tank contains sediment or water,
it may cleaned out with two or three rinses
of clean fuel. Remove the fuel tank module
as described in Section 6. Shake the tank
vigorously, and change the fuel as necessary
to remove all contamination from the tank.
Warning: This procedure should
be carried out in a well-ventilated
area, and it is vital to take
dequate fire pr tit
17 Any repairs to the fuel tank should be
carried out by a professional. Do not under
any circumstances attempt any form of DIY
repair to a fuel tank.

7.11a Fuel tank securing strap front
retaining bolts (arrowed). . .

7.11c

... and right-hand rear retaining bolt
(arrowed)

Refitting

18 Refitting is a reversal of removal, bearing

in mind the following points:

a) Ensure that all hoses are securely
reconnected to their correct locations.

b) On completion, fill the fuel tank, then run
the engine and check for leaks. If leakage
is evident, stop the engine immediately
and rectify the problem without delay.

W

X

8 Fuel supply pump -
removal and refitting

1 The diesel fuel supply pump is located in the
tank module in the fuel tank. The removal and
refitting procedures are the same as for the
fuel gauge sender unit described in Section 6.
The pump is integral with the tank module and
cannot be renewed separately.

10.2 Slacken the retaining clamps
(arrowed) and remove the airflow meter
from the air cleaner and air inlet hose

9 Injection system
electrical components ~
testing

1 Ifafaultis suspected in the electronic con
side of the system, first ensure that allf
wiring connectors are securely connecte
free of corrosion. Ensure that the sus
problem is not of a mechanical natut
due to poor maintenance; ie, check tha
air cleaner filter element is clean, the
breather hoses are clear and undama
and that the cylinder compression p
are correct, referring to Chapter 1B and!
relevant Parts of Chapter 2.

2 If these checks fail to reveal the caus
the problem, the vehicle should be ta
a suitably-equipped Vauxhall/Opel d
engine management diagnostic speci
testing. Using a fault code reader or si
diagnostic equipment, the engine ma
ECU can be interrogated, and any stored
codes can be retrieved. Live data can a
be captured from the various system sens
and actuators, indicating their operais
parameters. This will allow the fault to!
quickly and simply traced, alleviating the
to test all the system components individ
which is a time-consuming operation
carries a risk of damaging the ECU.

10 Injection system

| components -
removal and'ref?tﬂng
Airflow meter
Removal

1 Disconnect the wiring from the ai
meter at the right-hand side of the e
compartment (see illustration 3.2).
2 Slacken the retaining clamps and remo
the airflow meter from the air cleaner coy
and upper air inlet hose (see illustration).

Refitting
3 Refitting is a reversal of removal, but e
that the arrow on the airflow meter body
away from the air cleaner when refitting.

Throttle housing

Note: A throttle housing is only fitted |
Z13DTH engines.

Removal

4 Lift off the plastic cover over the top of i
engine.

5 Remove the battery and battery tray
described in Chapter 5A. 1
6 Undo the two bolts securing the charge:
pipe to the throttle housing. Withdraw the p
and recover the seal.

7 Release the clamp and detach the cha
air pipe.from the charge air hose.
8-Disgefinect the vacuum hose from the
Wic ) (o lane



Fuel and exhaust systems — diesel engines 4Be9

013 Undo the retaining bolt and remove
crankshaft speed/position sensor from
the cylinder block

‘Undo the three retaining bolts and remove
hrottle housing from the inlet manifold.
of the location of any wiring harness
pport brackets also secured by the

0 Refitting is a reversal of removal, but
ghly clean the mating faces and use a
seal on the charge air pipe.

ankshaft speed/position sensor

oval
Lift off the plastic cover over the top of the

12 The crankshaft speed/position sensor
located on the front of the cylinder block,
In-fine with the flywheel.

13 Disconnect the sensor wiring connector,

then undo the retaining bolt and remove

the sensor from the cylinder block (see
ation).

Refitting

14 Refitting is a reversal of removal, tightening
the retaining bolt securely.

Camshaft position sensor

Removal

15 Lift off the plastic cover over the top of the
engine.

16 The camshaft position sensor is located
on the front right-hand side of the camshaft
housing, above the exhaust camshaft (see
llustration).

17 Disconnect the sensor wiring connector,
hen undo the retaining bolt and remove the
sensor from the camshaft housing.

Refitting

18 Refitting is a reversal of removal, tightening
he retaining bolt securely.

Fuel pressure sensor

Removal

19 Lift off the plastic cover over the top of the
ngine.

0 The fuel pressure sensor is located at the
ight-hand end of the fuel rail.

1 Disconnect the sensor wiring connector,
hen unscrew the sensor from the fuel rail.

10.16 Camshaft position sensor location
(arrowed)

Refitting
22 Refitting is a reversal of removal, tightening
the sensor to the specified torque.

Manifold pressure sensor

Removal

23 Remove the windscreen cowl panel as
described in Chapter 11, Section 20.

24 Lift off the plastic cover over the top of the
engine.

25 The manifold pressure sensor is located
on the upper face of the inlet manifold, near
the centre.

26 Using a small screwdriver, lift up the
locking catch and disconnect the sensor
wiring connector (see illustration).

27 Undo the retaining bolt and withdraw the
sensor from the manifold. Recover the sealing
O-ring.

Refitting

28 Renew the sealing O-ring, then refit the
sensor and tighten the retaining bolt securely.
Reconnect the wiring connector and secure
with the locking catch.

29 Refit the windscreen cowl panel as described
in Chapter 11, then refit the engine cover.

Electronic control unit (ECU)

Note: If a new ECU is to be fitted, this work
must be entrusted to a Vauxhall/Opel dealer
or suitably-equipped specialist. It is necessary
to initialise the new ECU after installation,
which requires the use of dedicated Vauxhall
diagnostic equipment.

o T———"

10.32 Withdraw the locking plate, lift the
locking levers and disconnect the ECU
wiring connectors

10.26 Lift up the locking catch to
disconnect the manifold pressure sensor
wiring connector

Removal

30 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

31 Remove the windscreen cowl panel as
described in Chapter 11, Section 20.

32 Withdraw the locking plate, lift the
locking levers and disconnect the two wiring
connectors from the ECU (see illustration).
33 Undo the four nuts securing the ECU
mounting frame to the body (see illustration).
34 Move the wiring harness to one side and
lift the ECU and mounting frame from the
engine compartment.

35 Undo the four nuts and separate the ECU
from the mounting frame.

Refitting

36 Refitting is a reversal of removal, ensuring
that the wiring connectors are securely
connected and locked with the locking levers.
Coolant temperature sensor

37 Refer to the procedures contained in Chap-

{
X

removal and refitting
Warning: Refer to the information
contained in Section 2 before

A proceeding.

Note: A new fuel pump-to-fuel rail high-
pressure fuel pipe will be required for refitting.

11 High-pressure fuel pump -

10.33 Undo the four nuts (arrowed)
securing the ECU mounting frame to the
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11.4 Fuel supply and return hose connections
(arrowed) at the high-pressure fuel pump

11.7b

< BTN,
... withdraw the fuel pump from the
camshaft housing. . .

Removal

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

2 Lift off the plastic cover over the top of the
engine.

3 On Z13DTH engines, undo the two bolts
securing the charge air pipe to the throttle
housing. Withdraw the pipe and recover
the seal. Release the clamp and detach the
charge air pipe from the charge air hose.

4 Release the retaining clip and disconnect
the fuel supply hose from the fuel pump (see
illustration). Cover the hose end and the
pump outlet to prevent dirt entry.

5 Release the retaining clip and disconnect
the fuel return hose from the fuel pump. Cover
the hose end and the pump outlet to prevent
dirt entry.

6 Thoroughly clean the fuel pipe unions on the
fuel pump and fuel rail. Using an open-ended

12.3a Dlsconnect the wiring connector at
the at the fuel pressure sensor .

11.7a Unscrew the three mounting bolts
(arrowed). . .

17c ...

and recover the sealing O-ring

spanner, unscrew the union nuts securing the
high-pressure fuel pipe to the fuel pump and
fuel rail. Counterhold the unions on the pump
with a second spanner while unscrewing the
union nuts. Withdraw the high-pressure fuel
pipe and plug or cover the open unions to
prevent dirt entry.

7 Disconnect the pump wiring connector, then
unscrew the three mounting bolts and withdraw
the pump from the camshaft housing. Recover
the sealing O-ring (see illustrations).
Caution: The high-pressure fuel pump is
manufactured to extremely close tolerances
and must not be dismantled in any way. No
parts for the pump are available separately
and if the unit is in any way suspect, it must
be renewed.

Refitting

8 Thoroughly clean the fuel pump and
camshaft housing matmg faces.

... and fuel pressure regulator

12.3b

9 Locate a new sealing O-ring on the pu
flange and lubricate the O-ring with cl
diesel fuel. 3
10 Align the pump drive dog with the siot
the camshaft, then place the pump inp
Refit the three mounting bolts and tigl
them to the specified torque.

11 Remove the blanking plugs from the'
pipe unions on the pump and fuel rail.
the new high-pressure fuel pipe over
unions and screw on the union nuts finger
at this stage.
12 Using a torque wrench and crow-fol
adaptor, tighten the fuel pipe union nutsto
specified torque. Counterhold the union
the pump with an open-ended spanner ¥
tightening the union nuts.
13 Reconnect the fuel return hose and supf
hose and secure with the retaining clips,
14 Where applicable, refit the charge air
to the throttle housing and charge air
15 Observing the precautions liste
Section 2, prime the fuel system as des
in Section 5, then start the engine and
to idle. Check for leaks at the high-
fuel pipe unions with the engine idling.
satisfactory, increase the engine speed|
4000 rpm and check again for leaks. If 8
leaks are detected, obtain and fit a ng
high-pressure fuel pipe.
16 Refit the engine cover on completion,

12 Fuel rail

removal and mﬁtling
Warning: Refer to the info
contained in Section 2 b

A proceeding.

Note: A complete set of high-pressure
pipes will be required for refitting.

Removal

1 Disconnect the battery negative te
(refer to Disconnecting the battery in
Reference Chapter).
2 Lift off the plastic cover over the top of
engine.
3 Disconnect the wiring connectors
the at the fuel pressure sensor and fuf
pressure regulating valve on the fuel rail (s
illustrations).
4 Thoroughly clean all the high-pressuf
fuel pipe unions on the fuel rail, fuel p
and injectors. Using two spanners, hold
unions and unscrew the union nuts se
the high-pressure fuel pipes to the
injectors. Unscrew the union nuts securlr
the high-pressure fuel pipes to the f§
rail, withdraw the pipes and plug or cow
the open unions to prevent dirt entry (se
illustrations). It is advisable to label
fuel pipe (1 to 4) to avoid confusion
refitting.

5 Using an open-ended spanner, unscré
the union _Auts securing the hlgh press
fuel-pipe’ta the fuel pun
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punterhold the unions on the pump with
jecond spanner, while unscrewing the
nuts (see illustrations). Withdraw the
ure fuel pipe and plug or cover the
unions to prevent dirt entry.

e the retaining clip and disconnect
¢l return hose from the fuel rail. Cover
8 hose end and the pump outlet to prevent
t entry.

Undo the two retaining bolts and lift
el rail off the mounting bracket (see

Locate the fuel rail on the mounting bracket,
the two retaining bolts and tighten them
specified torque.
the fuel return hose and secure with
retaining clip.
) Working on one fuel injector at a time,
ve the blanking plugs from the fuel
unions on the fuel rail and the relevant
or. Locate the new high-pressure fuel
over the unions and screw on the union
finger-tight. Tighten the union nuts to
pecified torque using a torque wrench
d crow-foot adaptor (see illustration).
Counterhold the union on the injector with
p open-ended spanner while tightening
g union nut. Repeat this operation for the
o ning three injectors.
1. Similarly, fit the high-pressure fuel pipe
o the fuel pump and fuel rail, and tighten
8 union nuts to the specified torque.
nterhold the union on the pump with an
pen-ended spanner while tightening the

2 Reconnect the wiring connectors at the
el pressure sensor and pressure regulating

Observing the precautions listed in
jon 2, prime the fuel system as described
Section 5, then start the engine and allow it
idle. Check for leaks at the high-pressure
I pipe unions with the engine idling. If
isfactory, increase the engine speed to
000 rpm and check again for leaks. If any
gaks are detected, obtain and fit a new
pressure fuel pipe(s).

Refit the engine cover on completion.

12.7a Undo the two fuel rail retaining bolts
(arrowed) . . .

12.4a Unscrew the union nuts securing
the high-pressure fuel pipes to the fuel
injectors . . .

12.5a Unscrew the unlon nuts securing the
high-pressure fuel pipe to the fuel pump .

13 Fuel
]

injectors -
removal and refitting
Waming: Refer to the information
contained in Section 2 before

A proceeding.

Note: The following procedure describes
the removal and refitting of the injectors as
a complete set, however, the injectors may
be removed in pairs if required. New copper
sealing washers will be required for each
disturbed injector when refitting.

Removal

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

12.7b ..

. and lift the fuel rail off the
mounting bracket

124b ..

12.5b ...

and fuel rail

2 Lift off the plastic cover over the top of the
engine.

3 Thoroughly clean all the high-pressure fuel
pipe unions on the fuel rail and injectors.

4 Disconnect the wiring connector at the
camshaft position sensor on the top of the
camshaft housing.

5 Unscrew the three bolts securing the
plastic wiring harness guide to the top of the
camshaft housing.

6 Release the locking catches securing the
wiring connectors to the four injectors, then
disconnect the injector wiring, while at the
same time moving the wiring harness guide
forward (see illustration).

7 Using two spanners, hold the unions
and unscrew the union nuts securing the
high-pressure fuel pipes to the fuel injectors.
Unscrew the union nuts securing the

12.10 Tighten tha'uel pipe union nuts using
a torgue wmnrh\nnﬂ crow-foot adantor
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13.6 Disconnect the injector wiring, while
moving the wiring harness guide forward

13.9a Unscrew the retaining nut . ..

high-pressure fuel pipes to the fuel rail, withdraw
the pipes and plug or cover the open unions to
prevent dirt entry (see illustrations 12.4a
and 12.4b). It is advisable to label each fuel
pipe (1 to 4) to avoid confusion when refitting.

8 Disconnect the fuel leak-off hose connection

13.10a If necessary, use a slide hammer to
free the injectors ...

13.8a Disconnect the fuel Ieak-oﬂ hose

ateach il o7

13.9b ... then remove the upper

washer ...
at each injector by pushing in the locking clip
and lifting out the hose fitting. Slip a plastic
bag over the disconnected leak-off hose to
prevent dirt entry (see illustrations).
9 Unscrew the retaining nut then remove the
two washers from the injector clamp brackets

13.10b ... then withdraw the two injectors
together with the clamp bracket

13.10c The clamp bracket engages with
slots in the injector body

13.11 R

the copp h
each injector

13.8b ... and slip a plastic bag over the
disconnected leak-off hose to prevent dit

13.9¢ ... and lower washer from the
injector clamp brackets

(see illustrations). There are two clamp
brackets, one securing injectors one and
and the other securing injectors three
four.

10 Working on one pair of injectors at a timé
(one and two, or three and four) withdraw !
two injectors together with the clamp bra
from the camshaft housing and cylind
head. If difficulty is experienced removi
the injectors, liberally apply penetrating oil it
the base of each injector and allow time fo
the oil to penetrate. If the injectors are stil
reluctant to free, it will be necessary to use
small slide hammer engaged under the flange
of the injector body casting, and gently ta
them free. Note that it is not possible to twis
the injectors from side-to-side to free them
due to the design of the clamp bracket which
positively engages in slots in the injector body
(see illustrations).
11 Once the injector pair has been removed,
separate them from the clamp bracket and
remove the copper washer from each inject
(see illustration). The copper washers may
have remained in place at the base of the
injector orifice in the cylinder head. If so,
hook them out with a length of wire. Remove
the upper injector seals from the camshaft .
housing.

12 Examine each injector visually for any
signs of obvious damage or deterioration,
If any defects are apparent, renew the
injector(s).

Caution: The injectors are
to extremely close tolerances and must
not be disprantled in any way. Do not
ynee e w tn thel pipe union
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injector, or separate any parts of
 injector body. Do not attempt to clean
deposits from the injector nozzle
' carry out any form of ultrasonic or
sure testing.

the injectors are in a satisfactory
ondition, plug the fuel pipe union (if not
done) and suitably cover the electrical
t and the injector nozzle,

| Prior to refitting, obtain a new copper
asher and camshaft housing seal for each

Locate a new copper washer on the base
h injector, and fit a new seal to the
¢tor location in the camshaft housing.
: Place the injector clamp bracket in the slot
iteach injector body and refit the injectors to
he cylinder head in pairs. Guide the clamp
yacket over the mounting stud as each
ctor pair is inserted.
Fit the two washers and the injector clamp
cket retaining nut to the mounting stud of
gch injector pair. Tighten the nuts finger-tight
fly at this stage.
8 Working on one fuel injector at a time,
ove the blanking plugs from the fuel pipe
s on the fuel rail and the relevant injector.
the high-pressure fuel pipe over the
s and screw on the union nuts. Take
e not to cross-thread the nuts or strain the
pipes as they are fitted. Once the union
threads have started, tighten the nuts
moderately tight only at this stage.
19 When all the fuel pipes are in place, tighten
he in;ector clamp bracket retaining nuts to the

2 T‘ghten the fuel pipe union nuts to the
j cified torque using a torque wrench and
-foot adaptor (see illustration 12.10).
nterhold the union on the injector with
open-ended spanner, while tightening
union nut. Repeat this operation for the
ing three injectors.

21 Reconnect the fuel leak-off hose fittings
the injectors by pushing in the locking clip,
ing the fitting, then releasing the locking
. Ensure that each fitting is securely
ected and retained by the clip.
Reconnect the fuel injector wiring
gonnectors and secure with the locking
gatches.

Refit the three bolts securing the plastic
ng harness guide to the top of the camshaft

fousing.
§ Reconnect the camshaft position sensor
Wiring connector.

Observing the precautions listed in
tion 2, prime the fuel system as described
Section 5, then start the engine and allow it
loidle. Check for leaks at the high-pressure
uel pipe unions with the engine idling. If

tisfactory, increase the engine speed to
4000 rpom and check again for leaks. If any
s are detected, obtain and fit a new
high-pressure fuel pipe(s).

% Refit the engine cover on completion.

15.8 Undo the two bolts (arrowed) and free
the oil separator from the inlet manifold

*§

removal and refitting
Warning: Refer to the information
contained in Section 2 before

A proceeding.

Removal

1 The fuel pressure regulating valve is located
on the left-hand end of the fuel rail.

2 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

3 Lift off the plastic cover over the top of the
engine.

4 Disconnect the pressure regulating valve
wiring connector (see illustration 12.3b).

5 Undo the two retaining bolts and remove
the valve from the fuel rail. Recover the sealing
O-ring.

Refitting

6 Thoroughly clean the fuel rail and pressure
regulating valve mating faces.

7 Locate a new sealing O-ring on the pressure
regulating valve and lubricate the O-ring with
clean diesel fuel.

8 Refit the valve to the fuel rail and secure
with the two retaining bolts tightened to the
specified torque.

9 Reconnect the wiring connector and refit
the engine cover.

14 Fuel pressure
regulating valve -

15 Inlet manifold -
removal and refitting

Removal

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

2 Drain the cooling system as described in
Chapter 1B.

3 Remove the windscreen cowl panel as
described in Chapter 11, Section 20.

4 Remove the battery and battery tray as
described in Chapter 5A.

5 On Z13DTJ engines, undo the bolts securing

15.12 Undo the ini
the crankcase ventilation hose attachment

g bolt and d h

the charge air pipe to the inlet manifold flange
and the bolt securing the pipe support to the
thermostat housing. Manipulate the charge air
pipe from its location and recover the sealing
ring.

6 On Z13DTH engines, undo the two bolts
securing the charge air pipe to the throttle
housing. Withdraw the pipe and recover
the seal. Release the clamp and detach the
charge air pipe from the charge air hose.

7 Detach the two cable-ties and release the
wiring harness from the engine oil dipstick
guide tube.

8 Trace the all the fuel and return hoses
back to their relevant connectors and either
disconnect the quick-release fittings or release
the hose clamps. Release all the hoses from
their retaining clips.

9 Undo the two bolts and free the crankcase
ventilation system oil separator from the inlet
manifold (see illustration).

10 Withdraw the engine oil dipstick, then
undo the retaining bolt securing the dipstick
guide tube to the inlet manifold.

11 Disconnect the wiring harness connectors
at the EGR valve, fuel pressure regulating
valve, manifold pressure sensor, fuel pressure
sensor, and, where fitted, the throttle housing
solenoid valve. Release the wiring harness
from the retaining clips and cable-ties.

12 Undo the retaining bolt and detach the
crankcase ventilation hose attachment at the
timing cover (see illustration).

13 On Z13DTH engines, remove the throttle
housing as described in Section 10.

14 Remove the exhaust gas recirculation
(EGR) valve as described in Chapter 4C.

15 Check that all hoses, wiring and
component attachments have been released
to allow removal of the manifold.

16 Undo the nine retaining bolts (noting
their different lengths) and remove the inlet
manifold from the cylinder head. Remove the
rubber gasket from the manifold flange (see
illustrations).

Refitting

17 Thoroughly clean the inlet manifold and
cylinder head mating faces, then locate
a new rubber gasket on the inlet manifold
flange.

18 ! orats e manifold in position and refit th
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15.16a Undo the retaining bolts (arrowed)
and remove the inlet manifold . . .

retaining bolts. Diagonally and progressively,
tighten the bolts to the specified torque.

19 The remainder of refitting is a reversal of
removal, with reference to the Sections and
Chapters indicated.

16 Intercooler -
removal and refitting

V

Removal

1 Remove the front bumper as described in
Chapter 11.

2 Disconnect the quick-release fittings and
remove the two charge air hoses from the
intercooler. Undo the bolt each side securing
the charge air hose clamps to the radiator
support crossmember (see illustrations).

3 Undo the retaining bolt on the left-hand side
of the intercooler, and pull the intercooler out of
the radiator mounting bracket (see illustration).

Refitting
4 Refitting is a reversal of removal.

17 Exhaust manifold - %
removal and refitting N
)

Removal

1 Remove the turbocharger as described in
Section 19.

2 Undo the ten nuts securing the exhaust
manifold to the cylinder head. Withdraw

16.2a Disconnect the two charge air hoses
from the intercooler. ..

15.16b ... then remove the rubber gasket
from the manifold flange

the manifold from the cylinder head studs

and remove it from the engine. Recover the

manifold gasket, noting that a new gasket and

new manifold retaining nuts will be required

for refitting.

Refitting

3 Thoroughly clean the mating faces of the
exhaust manifold then locate the exhaust
manifold over the cylinder head studs. Secure
with the new nuts tightened progressively to
the specified torque.

4 Refit the turbocharger as described in
Section 19.

Turbocharger -
description and precautions

Description

1 Theturbochargerincreases engine efficiency
by raising the pressure in the inlet manifold
above atmospheric pressure. Instead of the
air simply being sucked into the cylinders, it is
forced in.

2 Energy for the operation of the turbocharger
comes from the exhaust gas. The gas flows
through a specially-shaped housing (the
turbine housing) and, in so doing, spins the
turbine wheel. The turbine wheel is attached to
a shaft, at the end of which is another vaned
wheel known as the compressor wheel. The
compressor wheel spins in its own housing,
and compresses the inlet air on the way to the
inlet manifold.

16.2b ... then undo the bolt each side
(arrowed) securing the charge air hose
clamps to the radiator support crossmember

3 The turbocharger operates on the p
of variable vane geometry. At low e
speeds the vanes close to give less
cross-section, then as the speed increa
vanes open to give an increased flow
section. This helps improve the efficie
the turbocharger.
4 Boost pressure (the pressure in the In
manifold) is limited by a wastegate,
diverts the exhaust gas away from the
wheel in response to a pressure-sens

actuator.

5 The turbo shaft is pressure-lubricated
an oil feed pipe from the main oil gallery.
shaft ‘floats’ on a cushion of oil. A drain pi
returns the oil to the sump.

Precautions

6 The turbocharger operates at extremely high
speeds and temperatures. Certain precautit
must be observed, to avoid premature
of the turbo, or injury to the operator.
* Do not operate the turbo with any of its par
exposed, or with any of its hoses remo
Foreign objects falling onto the r
vanes could cause excessive damage, and{f
ejected) personal injury.
* Do not race the engine immediately afi8
start-up, especially if it is cold. Give the 0
few seconds to circulate.
¢ Always allow the engine to return to id
speed before switching it off = do not blip
throttle and switch off, as this will leave th
turbo spinning without lubrication.

¢ Allow the engine to idle for several minutes
before switching off after a high-speed run,

* Observe the recommended intervals
oil and filter changing, and use a reput
oil of the specified quality. Neglect of
changing, or use of inferior oil, can
carbon formation on the turbo shaft, lea
to subsequent failure.

19 mrbovglh
remo mspecﬁon
and refittin

Removal
1 Disconnect the battery negative termi
(refer to Disconnecting the battery in the
Reference Chapter).

16.3 Intercooler retaining bolt (arrowed)
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filter heat shield
off the plastic cover over the top of the

Remove the air cleaner assembly, the
nator and the turbocharger charge air
pe as described in Section 3.
Release the retaining clip and disconnect
e charge air pipe connecting hose from the
furbocharger elbow (see illustration 3.45).
Undo the upper nut and two lower bolts
d remove the oil filter heat shield (see
istration).
Disconnect the vacuum hose from the
becharger wastegate actuator.
Undo the bolt securing the engine lifting
acket to the exhaust manifold and the
al nut securing the heat shield to the
anifold (see illustration). Remove the lifting
et, then manipulate the heat shield off
manifold.
Unscrew the two banjo union bolts and
nnect the turbocharger oil supply pipe
the oil filter housing and turbocharger
illustration). Recover the two copper
ers from each banjo union, and suitable
er the ends of the pipe to prevent dirt
. Note that new copper washers will be
quired for refitting.
Firmly apply the handbrake, then jack up the
t of the vehicle and support it securely on
e stands (see Jacking and vehicle support).
Referring to the procedures contained in
Section 20, separate the exhaust system front
tion from the catalytic converter.
11 Undo the two bolts securing the
furbocharger oil return pipe to the cylinder
ock (see illustration).
From under the car, undo the bolt securing
e catalytic converter support bracket to the
p reinforcement bracket.
Suitably support the catalytic converter
fom below, then undo the three retaining
nuts and remove the turbocharger and
alytic converter from the exhaust manifold.

ﬂmlpulate the assembly down and out from
under the car.

14 Clamp the catalytic converter in a vice,

195 Undo the nut and two bolts (arrowed) and remove the oil

then undo the bolt and three nuts and remove
the turbocharger heat shield.

15 Bend back the locking plate tabs and
unscrew the three bolts securing the catalytic
converter flange to the turbocharger. Remove
the bolts and locking plate, noting that a new
locking plate will be required for refitting.

16 Separate the catalytic converter from the
turbocharger and recover the gasket. Note
that a new gasket will be required for refitting.
17 If required, remove the oil return pipe
from the turbocharger as follows. Undo the
outer bolt, slacken the inner bolt and slide

/

19.8 Unscrew the turbocharger oil supply
pipe banjo union bolt (arrowed) from the oil
filter housing

19.17a Undo the oil return pipe outer bolt,
slacken the inner bolt and slide out the

pipe flange

19.7 Engine lifting bracket retaining bolt (A) and heat shield
centre retaining nut (B)

[

the pipe out from its location (the inner bolt
hole in the pipe flange is slotted to allow
removal). With the pipe removed, unscrew
the inner bolt and recover the gasket (see
illustrations). Note that a new gasket will be
required for refitting.

18 If required, unscrew the two bolts and
remove the charge air pipe flange from the
turbocharger and recover the gasket. Note
that a new gasket will be required for refitting.

Inspection
19 With the turbocharger removed, inspect

19.11 Undo the two boits securing the
turbocharger oil return pipe to the cylinder
block

19.17b Unscrew the return pipe inner bolt
and remove the gasket
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20.7 Exhaust front pipe-to-tailpipe
retaining clamp bolt (arrowed)

the housing for cracks or other visible
damage.

20 Spin the turbine or the compressor wheel,
to verify that the shaft is intact and to feel for
excessive shake or roughness. Some play is
normal, since in use, the shaft is ‘floating’ on
a film of oil. Check that the wheel vanes are
undamaged.

21 If oil contamination of the exhaust or
induction passages is apparent, it is likely that
turbo shaft oil seals have failed.

22 No DIY repair of the turbo is possible
and none of the internal or external parts are
available separately. If the turbocharger is
suspect in any way a complete new unit must
be obtained.

Refitting

23 Thoroughly clean the turbocharger and
exhaust manifold mating faces.

24 |f removed, refit the charge air pipe flange
to the turbocharger using a new gasket.
Tighten both retaining bolts securely.

25 If removed, refit the oil return pipe inner
mounting bolt to the turbocharger, together
with a new gasket, and screw the bolt in
two or three turns. Slide the oil return pipe
into place, align the gasket and fit the outer
retaining bolt. Tighten both retaining boits
securely.

26 Locate a new gasket over the turbocharger
oil return pipe-to-cylinder block flange and
bend over the tabs of the gasket to retain it on
the flange.

27 Using a new gasket, position the catalytic
converter on the turbocharger. Insert the three
retaining bolts, with a new locking plate and

20.9 R g the exh
pipe from the catalytic converter

tighten the bolts to the specified torque. Bend
over the tabs of the locking plate to retain the
bolts.

28 Locate the turbocharger heat shield in
position, refit the bolt and three nuts and
tighten them securely.

29 Manipulate the turbocharger and catalytic
converter assembly into position and engage
the turbocharger with the studs on the
manifold. Refit the three retaining nuts and
tighten to the specified torque.

30 From under the car, refit the bolt securing
the catalytic converter support bracket to the
sump reinforcement bracket and tighten the
bolt to the specified torque.

31 Refit the two bolts securing the turbo-
charger oil return pipe to the cylinder block
and tighten them to the specified torque.

32 Refit the exhaust system components
with reference to Section 20.

33 Using a new copper washer on each side
of the banjo unions, refit the turbocharger oil
supply pipe and screw in the banjo union bolts.
Tighten the bolts to the specified torque.

34 Place the heat shield in position over the
top of the exhaust manifold. Refit the engine
lifting bracket and tighten the retaining bolt
finger-tight.

35 Place the heat shield over the oil filter,
refit the two lower bolts and tighten them
finger-tight. Refit the two upper nuts securing
the heat shield(s), then tighten the engine
lifting bracket bolt, the manifold heat shield
upper nuts and the oil filter heat shield lower
bolts securely.

36 Reconnect the vacuum hose to the
turbocharger wastegate actuator.

37 Refit the resonator, air cleaner assembly
and the turbocharger charge air pipe as
described in Section 3.

38 Refit the charge air pipe connecting hose
to the turbocharger elbow and secure with the
retaining clip.

39 Lower the vehicle to the ground, then
reconnect the battery negative lead.

40 Refit the plastic cover to the top of the
engine.

20 Exhaust system -

general information
and component renewal

Vi

General information

1 On models without a diesel particulate filter,
the exhaust system is in two sections. The
front section comprises the front pipe and
flexible section and the rear section consists
of the tailpipe and silencer.

2 On models with a diesel particulate filter,
a three-section exhaust system is used. The
front section comprises the front pipe and
flexible section, the intermediate section
contains the particulate filter and the rear
section consists of the tailpipe and silencer.

3 Periodically, the exhaust system should be
checked for signs of leaks or damage. Also

inspect the system rubber mountings, &
renew if necessary.

4 Small holes or cracks can be repaired
proprietary exhaust repair products.
5 Before renewing an individual section|
the exhaust system, it is wise to inspectd
remaining section. If corrosion or damag
is evident, it may prove more economical
renew the entire system.

Component renewal

Models without a particulate filter

6 If either part of the system is to be renewsd
it is important to ensure that the corg
component is obtained.
7 To remove the rear tailpipe and silenc
chock the front wheels then jack up the
of the vehicle and support on axle sta
(see Jacking and vehicle support). Loos
the clamp securing the front pipe to
tailpipe, then release the rubber mountings
and slide the tailpipe from the front pipe (see
illustration). If the tailpipe is rusted onto
front pipe, apply liberal amounts of penetrating
oil and tap around the joint with a hammer
free it. Twist the tailpipe in both directi
while holding the front pipe.
8 To remove the front section of the exhausts
jack up the front and rear of the vehicl
and support it on axle stands (see Jacking'
and vehicle support). Undo the two bo
and remove the cross-brace from the fro
subframe.

9 Remove the tailpipe and silencer a8
described in paragraph 7. Loosen the cla
securing the exhaust front pipe to the catalyté
converter then release the rubber mountings:
and slide the front pipe from the catalyti
converter (see illustration). While doing this
take care to support the flexible section. Nol
Angular movement in excess of 10° can causé
permanent damage to the flexible sectm
If the front pipe is rusted onto the catalytic
converter, apply liberal amounts of penetraw
oil and tap around the joint with a hammer fo
free it. Twist the front pipe in both directions
until free.

10 Refitting is a reversal of removal, tightening
the clamp nuts to the specified torque. Whea
refitting the cross-brace to the front subframg,
note that the side marked LH must be toward
the left-hand side of the car. Tighten the
cross-brace retaining bolts to the specified
torque.

Models with a particulate filter

11 If any part of the system is to be renewed,
it is important to ensure that the correct
component is obtained.

12 To remove the rear tailpipe and silencer,
chock the front wheels then jack up the reat
of the vehicle and support on axle stands
(see Jacking and vehicle support). Loosen the
clamp securing the intermediate pipe to the
tailpipe, then release the rubber mountings and

slide, the fSilplpe from the intermediata pipa
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id tap around the joint with a hammer to free
_Twist the tailpipe in both directions while
oiding the intermediate pipe.

3 To remove the intermediate section of the
haust, jack up the front and rear of the vehicle
id support it on axle stands (see Jacking
id vehicle support). Remove the tailpipe and
lencer as described in paragraph 12.

4 Undo the three nuts and separate the front
pe flange from the intermediate pipe flange.

§ Suitably support the intermediate section
id undo the two bolts securing the rubber
ounting support crossmember to the
wderbody. Lower the intermediate section
i remove it from under the car.

5 Toremove the front section of the exhaust,
ck up the front and rear of the vehicle

and support it on axle stands (see Jacking
and vehicle support). Undo the two bolts
and remove the cross-brace from the front
subframe.

17 Undo the two union nuts and detach the
particulate filter temperature sensor and the
differential pressure sensor from the front
pipe.

18 Undo the two bolts securing the rubber
mounting support crossmember to the
underbody,

19 Suitably support the intermediate section,
then undo the three nuts and separate the
front pipe flange from the intermediate pipe
flange.

20 Loosen the clamp securing the exhaust
front pipe to the catalytic converter and slide

the front pipe from the catalytic converter
(see illustration 20.9). While doing this, take
care to support the flexible section. Note:
Angular movement in excess of 10° can cause
permanent damage to the flexible section.
If the front pipe is rusted onto the catalytic
converter, apply liberal amounts of penetrating
oil and tap around the joint with a hammer to
free it. Twist the front pipe in both directions
until free.

21 Refitting is a reversal of removal, tightening
all fastenings to the specified torque. When
refitting the cross-brace to the front subframe,
note that the side marked LH must be toward
the left-hand side of the car. Tighten the
cross-brace retaining bolts to the specified
torque.
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eneral information
nd precautions

1 All petrol engine models use unleaded
petrol and also have various other features

built into the fuel/exhaust system to help

_minimise harmful emissions. All models are

- gquipped with a crankcase emission control

“system, a catalytic converter, an exhaust
gas recirculation (EGR) system and an
evaporative emission control system to keep

fuel vapour/exhaust gas emissions down to a
minimum.

2 Diesel engine models are also designed
to meet strict emission requirements. A
crankcase emission control system, a catalytic
converter and, on some models, a diesel
particulate filter are fitted to keep exhaust
emissions down to a minimum. An exhaust

- gas recirculation (EGR) system is also used to

futher decrease exhaust emissions.

3 The emission control systems function as

follows.

Petrol engines

Crankcase emissions control

4To reduce the emission of unburned
hydrocarbons from the crankcase into the
atmosphere, the engine is sealed and the
blow-by gases and oil vapour are drawn from
the camshaft cover into the inlet manifold
to be burned by the engine during normal
combustion.

5§ The gases are forced out of the crankcase
by the relatively higher crankcase pressure;
if the engine is worn, the raised crankcase

pressure (due to increased blow-by) will cause
some of the flow to return under all manifold
conditions.

Exhaust emission control

6 To minimise the amount of pollutants which
escape into the atmosphere, all models
are fitted with a catalytic converter which
is integral with the exhaust manifold. The
system is of the closed-loop type, in which
oxygen sensors in the exhaust system provide
the fuel injection/ignition system ECU with
constant feedback, enabling the ECU to
adjust the mixture to provide the best possible
conditions for the converter to operate.

7 On all petrol engines covered by this
manual, there are two heated oxygen sensors
fitted to the exhaust system. The sensor on
the top of the exhaust manifold/catalytic
converter determines the residual oxygen
content of the exhaust gases for mixture
correction. The sensor in the exhaust front
pipe (after the catalytic converter) monitors
the function of the catalytic converter to give
the driver a warning signal if there is a fault.

8 The oxygen sensor’s tip is sensitive to
oxygen and sends the ECU a varying voltage
depending on the amount of oxygen in the
exhaust gases. Peak conversion efficiency of
all major pollutants occurs if the inlet air/fuel
mixture is maintained at the chemically-correct
ratio for the complete combustion of petrol of
14.7 parts (by weight) of air to 1 part of fuel
(the ‘stoichiometric’ ratio). The sensor output
voltage alters in a large step at this point, the
ECU using the signal change as a reference
point and correcting the inlet air/fuel mixture
accordingly by altering the fuel injector pulse
width.

Fuel evaporation emission control

9 To minimise the escape into the atmosphere
of unburned hydrocarbons, a fuel evaporation
emission control system is fitted. The fuel tank
filler cap is sealed and a charcoal canister is
mounted behind the wheel arch liner under
the right-hand rear wing. The canister collects
the petrol vapours generated in the tank when
the car is parked and stores them until they
can be cleared from the canister (under the
control of the fuel injection/ignition system
ECU) via the purge valve into the inlet manifold
to be burned by the engine during normal
combustion.

10 To ensure that the engine runs correctly
when it is cold and/or idling and to protect
the catalytic converter from the effects of an
over-rich mixture, the purge control valve is
not opened by the ECU until the engine has
warmed-up, and the engine is under load; the
valve solenoid is then modulated on and off to
allow the stored vapour to pass into the inlet
manifold.

Exhaust gas recirculation system

11 This system is designed to recirculate
small quantities of exhaust gas into the inlet
manifold, and therefore into the combustion
process. This reduces the level of unburnt
hydrocarbons present in the exhaust gas
before it reaches the catalytic converter. The
system is controlled by the fuel injection/
ignition ECU, using the information from its
various sensors, via the electrically-operated
EGR solenoid valve mounted on a housing
bolted to the left-hand end of the cylinder
head. A metal pipe from the EGR housing

links the exhaust ports in the cylinder head to
the inlet m~ni%-14 an tha rear of the head
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2.5 Disconnect the two vent hoses
(arrowed) at the quick-release connectors
on the charcoal canister

Diesel engines

Crankcase emission control
12 Refer to paragraphs 4 and 5.
Exhaust emission control

13 To minimise the level of exhaust pollutants
released into the atmosphere, a catalytic
converter and, on some models, a diesel
particulate filter are fitted in the exhaust
system.

14 The catalytic converter consists of a
canister containing a fine mesh impregnated
with a catalyst material, over which the hot
exhaust gases pass. The catalyst speeds up
the oxidation of harmful carbon monoxide and
unburned hydrocarbons, effectively reducing
the quantity of harmful products released into
the atmosphere via the exhaust gases.

15 On engines without a diesel particulate
filter, a heated oxygen sensor is fitted to the
exhaust system, upstream of the primary
catalytic converter. The sensor monitors the
quality of the exhaust gases and provides
a signal to the ECU which is then used for
mixture correction.

16 On engines with a diesel particulate
filter, the filter is incorporated in the exhaust
system intermediate section and contains a
silicon carbide honeycomb block containing
microscopic channels in which the exhaust
gases flow. As the gases flow through the
honeycomb channels, soot particles are
deposited on the channel walls. To prevent
clogging of the honeycomb channels, the soot
particles are burned off at regular intervals

2.18 Mixture regulation oxygen sensor
location (arrowed)

2.7 Unscrew the two retaining nuts
(arrowed) and remove the canister from
under the wheel arch
during what is known as a ‘regeneration phase’.
Under the control of the injection system ECU,
the injection characteristics are altered to
raise the temperature of the exhaust gases to
approximately 600°C. At this temperature, the
soot particles are effectively burned off the
honeycomb walls as the exhaust gases pass
through. A differential pressure sensor and
temperature sensor are used to inform the ECU
of the condition of the particulate filter, and the
temperature of the exhaust gases during the
regeneration phase. When the ECU detects that
soot build-up is reducing the efficiency of the
particulate filter, it will instigate the regeneration
process. This occurs at regular intervals under
certain driving conditions and will normally not

be detected by the driver.

Exhaust gas recirculation system

17 This system is designed to recirculate small
quantities of exhaust gas into the inlet manifold,
and therefore into the combustion process.
This reduces the level of unburnt hydrocarbons
present in the exhaust gas before it reaches the
catalytic converter. The system is controlled by
the injection system ECU, using the information
from its various sensors, via the electrically-
operated EGR valve.

2 Petrol engine emissions ¢
__control systems - testing 32,
X

and component renewal

Crankcase emission control

1 The components of this system require no
attention other than to check that the hose(s)
are clear and undamaged at regular intervals.

Evaporative emission control

Testing

2 If the system is thought to be faulty,
disconnect the hoses from the charcoal
canister and purge control valve and check
that they are clear by blowing through them.
Full testing of the system can only be carried
out using specialist electronic equipment
which is connected to the engine management
system diagnostic wiring connector. If the
purge control valve or charcoal canister are
thought to be faulty, they must be renewed.

Charcoal canister renewal

3 Chock the front wheels then jack up the
rear of the vehicle and support on axle sta
(see Jacking and vehicle support). Remove
right-hand rear wheel.
4 Unscrew the five nuts and two bolts a
remove the right-hand rear wheel arch linerfs
access to the charcoal canister. 3
5 Disconnect the two vent hoses at th
quick-release connectors on the charco
canister (see illustration). A Vauxha
Opel special tool is available to release
connectors, but provided care is taken,
connectors can be released using a p
long-nosed pliers, or a similar tool, to depre
the retaining tangs. Suitably seal the vent
and canister unions to prevent dirt ingress.
6 Release the two disconnected vent host
from the retaining bracket located below
charcoal canister.

7 Unscrew the two retaining nuts and remo
the canister from under the wheel arch |
illustration).

8 Refitting is a reversal of the remoya
procedure. Make sure the hoses are corre
and securely reconnected.

Purge valve renewal

9 The purge valve is mounted on the top df
the inlet manifold. j
10 Remove the air cleaner assembly
described in Chapter 4A. .
11 Release the purge valve pipe from thecm
on the bulkhead, then disconnect the pij
from the purge valve hose.

12 Disconnect the wiring connector from
purge valve.

138 Using a suitable tool, open the purge valie
mounting bracket and withdraw the valve
the bracket.

14 Refitting is a reversal of the removal prb-A
cedure. !

Exhaust emission control

Testing

15 The performance of the catalytic converty X
can be checked only by measuring the
exhaust gases using a good-quality, carefullyé
calibrated exhaust gas analyser.

16 If the CO level at the tailpipe is too h;gha
the vehicle should be taken to a Vauxh: f
Opel dealer so that the complete fuel injection
and ignition systems, including the oxygeﬁ
sensors, can be thoroughly checked usmg
the special diagnostic equipment. Once thesa
have been checked and are known to be ffee
from faults, the fault must be in the cataMm
converter, which must be renewed.

Catalytic converter renewal :

17 The catalytic converter is welded to the
exhaust manifold, and the removal and refitli
procedure is described in Chapter 4A.
Mixture regulation

oxygen sensor renewal

Caution: The sensor will be very hot if the

enaine has been running,
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223 Catalytic converter control oxygen
! sensor (arrowed)

18 The mixture regulation oxygen sensor
8 located on the exhaust manifold (see
tration). First, trace the wiring back from
sensor to the connector on the left-hand
of the cylinder head and disconnect it.
e the wiring from the clip.

9 Unscrew the sensor from the exhaust
manifold. Ideally, a special ‘split’ socket
hould be used, as this will locate over the
isor wiring.

20 Clean the threads of the sensor then coat
{iem with Vauxhall/Opel special grease for
oxygen sensors. If a new sensor is being fitted,
Lwill be supplied with the threads already
oated with the special grease to prevent it
gizing in the manifold.

A Screw the sensor into the exhaust
manifold and tighten to the specified torque.

2 Reconnect the wiring and clip it in place.

talytic converter control
0xygen sensor renewal

ion: The sensor will be very hot if the

The catalytic converter control oxygen
ensor is located in the exhaust front pipe, just
nd the flexible section (see illustration).
t, apply the handbrake, then jack up the
tont of the vehicle and support it on axle
tands (see Jacking and vehicle support).

4 Trace the wiring back from the sensor to
e connector above the right-hand driveshaft,
21d disconnect it. Release the wiring from the
ips.

% Unscrew the sensor from the exhaust front
‘pipe. ldeally, a special ‘split’ socket should be
sed, as this will locate over the sensor wiring.

oy 7

. 2.33 EGR valve coolant hose (1), wiring
plug (2) and coolant temperature sensor
wiring connector (3)

2.30 EGR valve location (arrowed)

26 Clean the threads of the sensor then coat
them with Vauxhall/Opel special grease for
oxygen sensors. If a new sensor is being fitted,
it will be supplied with the threads already
coated with the special grease to prevent it
seizing in the pipe.

27 Screw the sensor into the exhaust front
pipe and tighten to the specified torque.

28 Reconnect the wiring and clip it in place.

Exhaust gas recirculation
system

Testing

29 Comprehensive testing of the system can
only be carried out using specialist electronic
equipment which is connected to the engine
management system diagnostic wiring
connector (see Chapter 4A). If the EGR valve
is thought to be faulty, it must be renewed.

EGR valve renewal

30 The exhaust gas recirculation valve is
bolted to the left-hand end of the cylinder
head (see illustration). First drain the cooling
system as described in Chapter 1A.

31 Disconnect the wiring connector from the
EGR valve (see illustration).

32 Disconnect the wiring from the ignition
module, then unclip the wiring harness and
position it to one side.

33 Release the clip and disconnect the
coolant hose from the EGR valve (see
illustration).

34 Unscrew the bolts securing the EGR pipe
to the EGR valve (see illustration). Recover
the gasket and seal.

35 Unbolt the EGR valve/housing from the

2.34 EGR pipe-to-EGR valve housing
securing bolts (arrowed)

2.31 Disconnecting the wiring from the
EGR valve

cylinder block and recover the gasket (see
illustration).

36 Refitting is a reversal of removal, but clean
the mating surfaces, fit new gaskets, and
tighten all bolts securely. Refill the cooling
system with reference to Chapter 1A.

3 ‘b'ieéél’engine emissions
~ control systems - testing
- and component renewal

Vi i

Crankcase emission control

1 The components of this system require no
attention other than to check that the hose(s)
are clear and undamaged at regular intervals.

Exhaust emission control

Testing

2 The performance of the catalytic converter
and diesel particulate filter can only be
checked using special diagnostic equipment.
If a system fault is suspected, the vehicle
should be taken to a Vauxhall/Opel dealer so
that the complete fuel injection system can be
thoroughly checked.

Catalytic converter/

diesel particulate filter renewal

3 Refer to Chapter 4B, for removal and
refitting details.

Oxygen sensor renewal

4 Warm the engine up to normal operating
temperature then stop the engine and
disconnect the battery negative terminal (refer
to Disconnecting the battery in the Reference

T

2.35 EGR valve housing securing holts
farrowed)
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3 8 Unscrew the oxygen sensor (arrowed)
and remove it from the exhaust manifold

Chapter). Remove the plastic cover from the
top of the engine.

5 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
6 Disconnect the oxygen sensor wiring
connector, then unclip the wiring plug from
the bracket on the front of the transmission.

7 Trace the wiring back to the sensor and
release the wiring from the cable clips.
Caution: Take great care not burn yourself
on the hot manifold/sensor.

8 Unscrew the sensor and remove it from the
exhaust manifold (see illustration).

9 Refitting is a reverse of the removal
procedure. Prior to installing the sensor, apply
a smear of high-temperature grease to the
sensor threads (Vauxhall/Opel recommend
the use of a special grease available from your
dealer). Tighten the sensor to the specified
torque and ensure that the wiring is correctly
routed and in no danger of contacting either
the exhaust system or engine.

Pre-catalytic converter
temperature sensor renewal

10 Proceed as described in paragraphs 4 to 9.

Exhaust gas recirculation
system

Testing

11 Comprehensive testing of the system can
only be carried out using specialist electronic
equipment which is connected to the injection
system diagnostic wiring connector (see
Chapter 4B). If the EGR valve or solenoid
valve are thought to be faulty, they must be
renewed.

EGR valve renewal

12 The exhaust gas recirculation valve is
bolted to the rear, left-hand side of the cylinder
head.

13 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

14 Drain the cooling system as described in
Chapter 1B.

15 Remove the windscreen cowl panel as
described in Chapter 11, Section 20.

16 Working below the thermostat housing,
slacken the retaining clip and disconnect the

3.24 Slacken the retaining screw and
release the EGR pipe clamp

air hose connecting the intercooler to the inlet
manifold charge air pipe.

17 Undo the bolts securing the charge air pipe
to the inlet manifold flange or throttle housing,
and the bolt securing the pipe support to the
thermostat housing. Manipulate the charge
air pipe out from its location and recover the
sealing ring.

18 Slacken the retaining clips, or disconnect
the quick-release fittings and detach the
two coolant hoses for the EGR valve heat
exchanger.

19 Slacken clip and detach coolant hose
from thermostat housing.

20 On Z13DTH remove throttle housing as
described in Chapter 4B.

21 Release the quick-release fittings and
disconnect the brake servo vacuum hose from
vacuum pump.

22 Undo the bolt and detach the wiring harness
bracket located above the starter motor.

23 Disconnect the wiring connector from the
top of the EGR valve.

24 Slacken the retaining screw and release
the clamp securing the EGR pipe to the inlet
manifold (see illustration).

25 Undo the two mounting bolts and cne
support bracket bolt, then remove the EGR
valve and heat exchanger assembly from the
engine (see illustration). Recover the gasket.
26 Refit the EGR valve assembly using the
reversal of removal, but bearing in mind the
following points:

a) Thoroughly clean the mating faces and
use a new gasket. It will be necessary to
insert the mounting bolts into the valve
prior to refitting, to retain the gasket in
position.

b) Tighten the mounting bolts to the
specified torque.

¢) Refit the windscreen cow! panel as
described in Chapter 11.

d) Refill the cooling system as described in
Chapter 1B.

4 Gatalytlc fcorw%rter

1 The catalytic converter is a reliable and
simple device which needs no maintenance

a8
3.25 Undo the two bolts (arrowed)
remove the EGR valve and heat excha
assembly
in itself, but there are some facts of which4
owner should be aware if the converter ist
function properly for its full service life.

Petrol engines

a) DO NOT use leaded petrol or LRPina
car equipped with a catalytic converter
~ the lead will coat the precious meta
reducing their converting efficiency a
will eventually destroy the converter.

b) Always keep the ignition and fuel sy.
well-maintained in accordance with the'
manufacturer’s schedule. ]

c) If the engine develops a misfire, do not
drive the car at all (or at least as little a5
possible) until the fault is cured.

d) DO NOT push- or tow-start the car -
this will soak the catalytic converter in
unburned fuel, causing it to overheat
when the engine does start. '

e) DO NOT switch off the ignition at high
engine speeds. 1

f) DO NOT use fuel or engine oil addmvee
these may contain substances harmfu
the catalytic converter.

g) DO NOT continue to use the car if the
engine burns oil to the extent of leavinga
visible traif of blue smoke.

h) Remember that the catalytic converter
operates at very high temperatures.
DO NOT, therefore, park the car in dry
undergrowth, over long grass or piles of
dead leaves after a long run.

i). Remember that the catalytic converter
is FRAGILE - do not strike it with tools
during servicing work.

j) In some cases a sulphurous smell (iike
that of rotten eggs) may be noticed from:
the exhaust. This is common to many
catalytic converter-equipped cars and
once the car has covered a few thousa
miles the problem shouid disappear.

k) The catalytic converter, used on a wel
maintained and well-driven car, shoult
for between 50 000 and 100 000 miles i
the converter is no longer effective it must;
be renewed.

Diesel engines

2 Refer to the information given in parts f,
h, i and k of the petrol engines informatiof

above
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Section number Section number
............................ 8 General information, precautions and battery disconnection ...... 1
........................... 9 Glow plugs - removal, inspection and refitting . ................ 17
...................... 6 Ignition switch—removal and refitting . . .. ........c0vveinn.. . 18
drivebelt tensioner — removal and refitting. . . ........... 7 Oil level sensor - removal and refitting. . ... ......ooiiiinnn, 15
=testing and ChANGING « /.. i s swtle et ivivines 3  Oil pressure warning light switch — removal and refitting. . . ....... 14
and battery tray - removal and refitting. . . . ............. 4 Pre/post-heating system (diesel engines) — description and testing . 16
............................. See Weekly checks Pre/post-heating system control unit — removal and refitting ...... 18
RGBTl L o TR GG S e £ 5 Starter motor —removal andrefitting . . . ........ il
al fault finding — general information ................... 2 Starter motor - testing and overhaul . . st
alsystemcheck .. ..oevvvnvnvneinsns See Chapter 1Aor 1B Starting system —testing . . ......evvviininieieiiinenecnans
grees of difficulty
g§ Fairly easy, suitable % Fairly difficut, §_§ Difficult, suitable "Q Very difficult, §
2| for beginner with 2% | suitable for competent & | for experienced DIY 3\ | suitable for expert A
some experience § DIY mechanic § mechanic § DIY or professional §

12 volt negative earth

Lead-acid, ‘maintenance-free’ (sealed for life)
36, 44, 55 or 60 Ah (depending on model)

12.5 volts

12.6 volts
12.7 volts

Bosch or Delco-Remy
13.7 to 14.7 volts (approximately)

Pre-engaged, Delco-Remy or Valeo

Nm Ibf ft
35 26
25 18
22 16
20 15
55 41
50 37
10 7
20 15
32 24
110 81
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1 General information,
precautions and
battery disconnection

General information

The engine electrical system consists
mainly of the charging and starting systems.
Because of their engine-related functions,
these components are covered separately
from the body electrical devices such as the
lights, instruments, etc (which are covered in
Chapter 12). On petrol engine models refer to
Part B for information on the ignition system.

The electrical system is of 12 volt negative
earth type.

The battery is of the maintenance-free
(sealed for life) type, and is charged by the
alternator, which is belt-driven from the
crankshaft pulley.

The starter motor is of pre-engaged type
incorporating an integral solenoid. On starting,
the solenoid moves the drive pinion into
engagement with the flywheel/driveplate ring
gear before the starter motor is energised.
Once the engine has started, a one-way clutch
prevents the motor armature being driven by
the engine until the pinion disengages.

Further details of the various systems are
given in the relevant Sections of this Chapter.
While some repair procedures are given,
the usual course of action is to renew the
component concerned.

Precautions

It is necessary to take extra care when
working on the electrical system to avoid
damage to semi-conductor devices (diodes
and transistors), and to avoid the risk of
personal injury. In addition to the precautions
given in Safety first! at the beginning of this
manual, observe the following when working
on the system:

* Always remove rings, watches, etc, before
working on the electrical system. Even
with the battery disconnected, capacitive
discharge could occur if a component’s
live terminal is earthed through a metal
object. This could cause a shock or nasty
bum.

* Do not reverse the battery connections.
Components such as the alternator,
electronic control units, or any other
components having semi-conductor
circuitry could be irreparably damaged.

If the engine is being started using

Jjump leads and a slave battery, connect
the batteries positive-to-positive and
negative-to-negative (see ‘Jump starting’).
This also applies when connecting a
battery charger but in this case both

of the battery terminals should first be
disconnected.

* Never disconnect the battery terminals, the
alternator, any electrical wiring or any test
instruments when the engine is running.
Do not allow the engine to turn the

alternator when the alternator is not

connected.

Never test for alternator output by flashing

the output lead to earth.

Never use an ohmmeter of the type

incorporating a hand-cranked generator

for circuit or continuity testing.

* Always ensure that the battery negative
lead is disconnected when working on the
electrical system.

* Before using electric-arc welding
equipment on the car, disconnect the
battery, alternator and components such
as the fuel injection/ignition electronic
control unit to protect them from the risk
of damage.

Battery disconnection

Referto the precautions listed in Disconnecting
the battery in the Reference Chapter.

2 Electrical fault finding -
general information

Refer to Chapter 12.

Battery - I
testing and charging

Vi

Testing

Traditional and
low maintenance battery

1 If the vehicle covers a small annual mileage,
it is worthwhile checking the specific gravity
of the electrolyte every three months to
determine the state of charge of the battery.
Use a hydrometer to make the check and
compare the results with the following table.
Note that the specific gravity readings assume
an electrolyte temperature of 15°C; for every
10°C below 15°C subtract 0.007. For every
10°C above 15°C add 0.007.

Ambient temperature
above below
25°C 25°C

Fully-charged 1.210 to 1.230 1.270 to 1.290
70% charged 1.170 to 1.190 1.230 to 1.250
Discharged

1.050 to 1.070 1.110t0 1.130

3.5 Battery condition indicator (arrowed)

2 If the battery condition is suspect, firstch
the specific gravity of electrolyte in each
A variation of 0.040 or more between anyg
indicates loss of electrolyte or deterioratiof
the internal plates.
3 If the specific gravity variation is 0.

cell variation is satisfactory but the battefy
discharged, it should be charged as d
later in this Section.

Maintenance-free battery
4 Where a ‘sealed for life’ maintena

electrolyte in each cell is not possible, |
condition of the battery can therefore onlyl
tested using a battery condition indicatorg
voltmeter.
5 Later models are fitted with a ma
tenance-free battery with a built-in ‘magi
charge condition indicator. The indicatot
located in the top of the battery casing, @

colour (see illustration). If the indicator shaj
green, then the battery is in a good statg
charge. If the indicator turns darker, eve
to black, then the battery requires charging:
described later in this Section. If the indic
shows clear/yellow, then the electrolyte |
in the battery is too low to allow further
and the battery should be renewed. Do
attempt to charge, load or jump start a bal
when the indicator shows clear/yellow.
All battery types

6 If testing the battery using a voll
connect the voltmeter across the balé
and compare the result with those given
the Specifications under ‘charge condifig
The test is only accurate if the batteryh
not been subjected to any kind of chargs!
the previous six hours. If this is not the ca
switch on the headlights for 30 seconds, ¥
wait four to five minutes before testing!
battery after switching off the headlights.{

so check that the doors and tailgate are fi
shut when making the test. )
7 If the voltage reading is less than 12.2 v
then the battery is discharged, whilst a reads
of 12.2 to 12.4 volts indicates a partia
discharged condition.
8 If the battery is to be charged, remoye
from the vehicle (Section 4) and charge it
described later in this Section.

Charging

Note: The following is intended as a g
only. Always refer to the manufact
recommendations (often printed on a 3
attached to the battery) before charging
battery.

Traditional and

low maintenance battery
9 Charge the battery at arate of 3.5to 4 an
and continue to charge the battery at thiss

until no further rise in specific gravity is nok
wH*four hour period
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| Aiternatively, a trickle charger charging
the rate of 1.5 amps can safely be used
ght.

Specially rapid ‘boost’ charges which are
imed to restore the power of the battery in
02 hours are not recommended, as they
i cause serious damage to the battery
through overheating.

ile charging the battery, note that the
ture of the electrolyte should never
38°C.

ance-free battery

is battery type takes considerably
r to fully recharge than the standard
the time taken being dependent on the
of discharge, but it will take anything
three days.

Aconstant voltage type charger is required,
be set, when connected, to 13.9 to 14.9 voits
tha charger current below 25 amps. Using
§ method, the battery should be usable
ithin three hours, giving a voltage reading of
volts, but this is for a partially-discharged
and, as mentioned, full charging can
@ considerably longer.

) Ifthe battery is to be charged from a fully-
ged state (condition reading less than
volts), have it recharged by your Vauxhall/
pel dealer or local automotive electrician,
e charge rate is higher and constant
ision during charging is necessary.

ttery and battery tray -
al and refitting

de: Refer to ‘Disconnecting the battery’ in
B Reference Chapter before proceeding.

battery is located at the front, left-hand
f the engine compartment.

the battery jacket (where fitted) and
nnect the lead at the negative (-)
Inal by unscrewing the retaining nut and
moving the terminal clamp (see
ation). If necessary, the auxiliary lead
Iso be unbolted from the terminal. Note
at the battery negative (-) and positive (+)

45 Disconnect the lead at the battery
positive (+) terminal

4.2 Disconnect the lead at the battery
negative (-) terminal

L N

4.4a Disengage the legs of the junction
box from the battery . ..

terminal connections are stamped on the
battery case.

3 Lift up the lid of the positive cable junction
box on top of the battery, then unscrew
the bolt securing the junction box terminal
strip to the battery positive terminal (see
illustration).

4 Disengage the legs of the junction box from
the battery, then lift off the junction box and
place it to one side (see illustrations).

5 Disconnect the lead at the battery positive
(+) terminal by unscrewing the retaining
nut and removing the terminal clamp (see
illustration).

6 Where fitted, lift the battery jacket up and
off the battery (see illustration).

7 On the inner side of the battery, unscrew
the bolt and remove the retaining clamp (see
illustration).

8 Carefully lift the battery from its location and

=y

4.6 Where fitted, lift the battery jacket up
and off the battery

expert22 ons http://rutracker.org

4.3 Unscrew the bolt securing the junction
box terminal strip to the battery positive
terminal

4.4b ... then lift off the junction box and
place it to one side

remove from the car. Make sure the battery is
kept upright at all times.

Refitting

Note: As a precaution, before refitting the
battery check that all doors are unlocked.

9 Refitting is a reversal of removal, but
smear petroleum jelly on the terminals after
reconnecting the leads to reduce corrosion,
and always reconnect the positive lead first,
followed by the negative lead.

Battery tray

Removal

10 Remove the battery as described
previously.

11 Release the wiring harness cable ties from
the battery tray and move the harness to one
side (see illustration).

12 Unclip the wiring harness connector

4.7 Unscrew the bolt (arrowed) an:
remove the

hatté G retainina -
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4.11 Release the wiring harness cable ties
from the battery tray

4.15 Release the battery negative cable
(arrowed) from the clip on the front of the
battery tray
and release it from the battery tray (see

illustration).

13 Unclip the pre/post-heating system
control unit from the side of the battery tray
and move it to one side (see illustration).

14 Onautomatic transmission models, release
the retaining lug and unclip the transmission
electronic control unit and mounting bracket
from the battery tray.

15 Release the battery negative cable from
the clip on the front of the battery tray (see
illustration).

16 Undo the three retaining bolts and remove
the battery tray from the engine compartment
(see illustrations).

Refitting
17 Refitting is a reversal of removal.

5 Charging system -
testing

Vi

Note: Refer to the precautions given in ‘Safety
first!" and In Section 1 of this Chapter before
starting work.

1 If the ignition no-charge warning light fails
to illuminate when the ignition is switched on,
first check the alternator wiring connections
for security. If satisfactory, check that the
warning light bulb has not blown, and that
the bulbholder is secure in its location in
the instrument panel. If the light still fails to
illuminate, check the continuity of the warning
light feed wire from the alternator to the
bulbholder. If all is satisfactory, the alternator

4.16a Undo the three retaining bolts
(arrowed) . . .

is at fault, and should be renewed, or taken to
an auto-electrician for testing and repair.

2 If the ignition warning light illuminates
when the engine is running, stop the engine
and check the condition of the auxiliary
drivebelt (see Chapter 1A or 1B) and that the
alternator connections are secure. If all is so
far satisfactory, have the alternator checked
by an auto-electrician for testing and repair.

3 If the alternator output is suspect even
though the warning light functions correctly,
the regulated voltage may be checked as
follows.

4 Connect a voltmeter across the battery
terminals, and start the engine.

5 Increase the engine speed until the
voltmeter reading remains steady; the reading
should be approximately 12 to 13 volts, and
no more than 14 volts.

6 Switch on as many electrical accessories
(eg, the headlights, heated rear window and

7.3 Auxiliary drivebelt tensioner mounting
bolts - petrol engines

4.13 Unclip the pre/post-heating systen
control unit from the side of the battery

4.16b .. .and remove the battery tray frof

the engine compartment
heater blower) as possible, and check that
alternator maintains the regulated voltage#
around 13.5 to 14.5 volts. ]
7 If the regulated voltage is not as stated, #
fault may be due to worn brushes, weak b
springs, a faulty voltage regulator, a fa
diode, a severed phase winding, or wom
damaged slip-rings. The alternator should 8
renewed or taken to an auto-electricianf§
testing and repair.

6 Auxiliary drivebelt ~
removal and refitting

Refer to Chapter 1A or 1B.

7 Auxiliary drivebelt tensioner i
~ removal and refitting

Petrol engines

Removal

1 Firmly apply the handbrake, then jack
the front of the car and support it securely
axle stands (see Jacking and vehicle suppo
Remove the right-hand front roadwheel.
2 Release the tension on the auxiliary dri
and lock the tensioner in the released positia
as described in the auxiliary drivebelt re
procedure in Chapter 1A. Note that it isn
necessary to completely remove the drivebe
as this would entail removal of the right-has
ntm}iv‘m mounting bracke
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rew the upper and lower mounting
and withdraw the tensioner pulley and
assembly (see illustration).

ng

R itting is a reversal of removal, but tighten
} mounting bolts to the specified torque.

#fit the auxiliary drivebelt as described in
er 1A.

isel engines

oval
ly apply the handbrake, then jack up
@ front of the car and support it securely on
e stands (see Jacking and vehicle support).
ove the right-hand front roadwheel.
ove the auxiliary drivebelt as described
pter 1B.
rew the tensioner body retaining bolt
withdraw the tensioner assembly (see
ustration).
iting
ing is a reversal of removal, but tighten
mounting bolt to the specified torque.
e that the lug on the tensioner body
with the corresponding hole on the
block as the tensioner is refitted (see
tration). Refit the auxiliary drivebelt as
cribed in Chapter 1B.

etrol engines
emoval
alternator is located on the rear of the
der block. First, apply the handbrake,
jack up the front of the vehicle and
port it on axle stands (see Jacking and
hicle support). Remove the right-hand
nt roadwheel and the wheel arch liner
for access to the right-hand side of the
€. Where necessary, remove the engine
ertray.

onnect the battery negative terminal
er to Disconnecting the battery in the
e Chapter).

glease the tension on the auxiliary drivebelt
lock the tensioner in the released position
described in the auxiliary drivebelt renewal
ure in Chapter 1A. Note that it is not
to completely remove the drivebelt,
is would entail removal of the right-hand
ine mounting bracket. With the drivebelt
ion released, slip the belt off the alternator

Inscrew the auxiliary drivebelt tensioner
mounting bolt and pivot the tensioner
ay from the alternator

Disconnect the alternator wiring plug, then
w the nut and disconnect the wiring
ector.

inscrew the upper and lower mounting
olts/nuts and withdraw the alternator

7.7 Unscrew the tensioner body retaining
bolt and withdraw the tensioner assembly
- diesel engines

downwards from the block (see illus-
tration).

Refitting

7 Refitting is a reversal of removal, but tighten
the mounting bolts to the specified torque.
Refit the auxiliary drivebelt as described in
Chapter 1A,

Diesel engines

Removal

8 The alternator is located on the rear of the
cylinder block. First apply the handbrake,
then jack up the front of the vehicle and
support it on axle stands (see Jacking and
vehicle support). Remove the right-hand front
roadwheel and the wheel arch liner cover for
access to the right-hand side of the engine.

9 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

10 Remove the auxiliary drivebelt as
described in Chapter 1B.

11 Unscrew the three nuts and disconnect
the wiring from the rear of the alternator.

12 Unscrew the upper mounting bolt and the
two lower mounting bolts, then withdraw the
alternator downwards from the block (see
illustration).

Refitting

13 Refitting is a reversal of removal, but
tighten the mounting bolts to the specified
torque. Refit the auxiliary drivebelt as
described in Chapter 1B.

8.6 Alternator upper and lower mounting
bolts/nuts (arrowed) - petrol engines

7.8 Ensure that the lug on the tensioner
body (arrowed) engages with the cylinder
block ~ diesel engines

testing and overhaul : os

If the alternator is thought to be suspect,
it should be removed from the vehicle and
taken to an auto-electrician for testing. Most
auto-electricians will be able to supply and fit
brushes at a reasonable cost. However, check
on the cost of repairs before proceeding as it

may prove more economical to obtain a new
or exchange alternator.

10 mm- §

Note: Refer to the precautions given in ‘Safety
first!” and in Section 1 of this Chapter before
starting work.
1 If the starter motor fails to operate when
the ignition key is turned to the appropriate
position, the possible causes are as follows:
a) The engine immobiliser is faulty.
b) The battery is faulty.
¢) The electrical connections between the
switch, solenoid, battery and starter
motor are somewhere failing to pass
the necessary current from the battery
through the starter to earth.
d) The solenoid is faulty.
e) The starter motor is mechanically or
electrically defective.

8,12 Alternatorgmounting bolts (arrowed) -

Hicsol engines
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11.4 Battery positive cable connection on

the starter motor (arrowed) -

petrol engines

2 To check the battery, switch on the
headlights. If they dim after a few seconds,
this indicates that the battery is discharged ~
recharge (see Section 3) or renew the battery.
If the headlights glow brightly, operate the
starter switch while watching the headlights.
If they dim, then this indicates that current
is reaching the starter motor, therefore the
fault must lie in the starter motor. If the lights
continue to glow brightly (and no clicking
sound can be heard from the starter motor
solenoid), this indicates that there is a fault
in the circuit or solenoid - see the following
paragraphs. If the starter motor turns slowly
when operated, but the battery is in good
condition, then this indicates either that the
starter motor is faulty, or there is considerable
resistance somewhere in the circuit.
3 If a fault in the circuit is suspected,
disconnect the battery leads (including the
earth connection to the body), the starter/
solenoid wiring and the engine/transmission
earth strap. Thoroughly clean the connections,
and reconnect the leads and wiring. Use a
voltmeter or test light to check that full battery
voltage is available at the battery positive lead
connection to the solenoid. Smear petroleum
jelly around the battery terminals to prevent
corrosion — corroded connections are among
the most frequent causes of electrical system
faults.
4 If the battery and all connections are in good
condition, check the circuit by disconnecting
the switched feed wire from the solenoid (the
thinner wire). Connect a voltmeter or test light
between the wire end and a good earth (such
as the battery negative terminal), and check
that the wire is live when the ignition switch is
turned to the ‘start’ position. If it is, then the
circuit is sound — if not, there is a fault in the
ignition/starter switch or wiring.
5 The solenoid contacts can be checked by
connecting a voltmeter or test light between
the battery positive feed connection on the
starter side of the solenoid and earth. When
the ignition switch is turned to the ‘start’
position, there should be a reading or lighted
bulb, as applicable. If there is no reading or
lighted bulb, the solenoid is faulty and should
be renewed.
6 If the circuit and solenoid are proved sound,
the fault must lie in the starter motor. In this

11.12 Working through the access hole,
unscrew and remove the starter upper
mounting bolt - diesel engines
event, it may be possible to have the starter
motor overhauled by a specialist, but check
on the cost of spares before proceeding, as it
may prove more economical to obtain a new

or exchange motor.

11 Starter mowr -
removal and:reﬁttmg §
\
Petrol engines
Removal

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

2 Apply the handbrake, then jack up the front
of the vehicle and support it on axle stands
(see Jacking and vehicle support).

3 On 1.0 litre engines, remove the alternator
as described in Section 8.

4 Unscrew the two nuts and disconnect the
battery positive cable and the starter trigger
wire from the starter (see illustration).

5 Unscrew the nut and disconnect the earth
cable from the starter mounting bolt.

6 Unscrew the two mounting bolts and
withdraw the starter motor from the rear of the
engine.

Refitting

7 Refitting is a reversal of removal, but tighten
the mounting bolts to the specified torque.
On 1.0 litre engines, refit the alternator as
described in Section 8.

Diesel engines

Removal

8 On models equipped with the Easytronic
transmission, first remove the transmission
shift module as described in Chapter 7C.

9 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

10 On manual transmission models with
a cable-operated gearchange mechanism,
using a suitable forked tool, release the gear
selector inner cable end fittings from the
transmission selector levers. Pull back the
retaining sleeves and detach the outer cabls

6 b 15 Battery positive cable connectiong
the starter motor (arrowed) ~
diesel engines
from the mounting bracket on the tran
mission. '
11 Extract the rubber plug (where fi
the top of the transmission bellhousing
access to the starter upper mounting bolt.
12 Using a long socket bit inserted throug
the access hole, unscrew and remove f
upper mounting bolt (see illustratios
Take great care not to drop the bolt inff
bellhousing. |
13 Apply the handbrake, then jack up#
front of the vehicle and support it on i
stands (see Jacking and vehicle support).
14 Where applicable, disconnect the i
vacuum hoses from the vacuum reservolr;
the rear of the cylinder block. Unscrew i
nut and detach the earth cable, then undoth
two bolts and remove the vacuum rese
complete with its mounting bracket.
15 Undo the two nuts and disconng
the wiring from the starter solenoid (s8
illustration). i
16 Unscrew the lower mounting bolt &
withdraw the starter motor from the engine.
Refitting
17 Refitting is a reversal of removal, b
tighten the mounting bolts to the spe
torque. On models equipped with
Easytronic transmission, refit the transmi
shift module as described in Chapter 7C.

12 Starter motor -
testing and overhaul

If the starter motor is thought to be suspe
it should be removed from the vehicle a
taken to an auto-electrician for testing.
auto-electricians will be able to supply and#
brushes at a reasonable cost. However, ¢l
on the cost of repairs before proceeding
may prove more economical to obtain a
or exchange motor.

13 Ignition switch -
removal and refitting

1 Thesignition swntch steering column lo
#nd Atbkg rotary o t re an inteqs
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the steering column electronics module
cannot be individually removed.

al and refitting details for the steering
n electronics module are contained in
12.

petrol engines, the oil pressure
ing light switch is screwed into the front
hand side of the cylinder head (see
tion). On diesel engines it is screwed
he front left-hand end of the cylinder

ll back the cover and disconnect the
g from the switch.

some cloth rags beneath the switch,

unscrew the switch from the block.

ting is a reversal of removal, and tighten
ch to the specified torque.

p which must first be removed (see
2B).

the sump removed, slide off the
ng clip and free the sensor wiring
or from the sump (see illustration).

e fitted, undo the retaining bolts and
ove the oil baffle plate from inside the
p (see illustration).

the correct routing of the wiring then
the retaining bolts and remove the sensor
embly from the sump (see illustration).
the wiring connector seal for signs or
nd renew If necessary.

for to refitting remove all traces of locking
pound from the sensor retaining bolt and
p threads. Apply a drop of fresh locking
pound to the bolt threads and lubricate
yiring connector seal with a smear of
oil.

it the sensor, making sure the wiring is
ly routed, and securely tighten its
ning bolts. Ease the wiring connector
gh the sump, taking care not to damage
, and secure it in position with the

the sensor is correctly refitted then,
g applicable, refit the oil baffle plate,
it the sump as described in Chapter 2B.

14.1 Oil pressure warning light switch
location (arrowed) - petrol engines

(dlew englnecna il %
descrptonandtesting W
Description

1 Each cylinder of the engine is fitted with a
heater plug (commonly called a glow plug)
screwed into it. The plugs are electrically-
operated before and during start-up when
the engine is cold. Electrical feed to the glow
plugs is controlled via the pre/post-heating
system control unit.

2 A warning light in the instrument panel tells
the driver that pre/post-heating is taking place.
When the light goes out, the engine is ready
to be started. The voltage supply to the glow
plugs continues for several seconds after the
light goes out. If no attempt is made to start,
the timer then cuts off the supply, in order to
avoid draining the battery and overheating the
glow plugs.

3 The glow plugs also provide a ‘post-heating’
function, whereby the glow plugs remain
switched on after the engine has started.
The length of time ‘post-heating' takes place
is also determined by the control unit, and is
dependent on engine temperature.

4 The fuel filter is fitted with a heating element
to prevent the fuel ‘waxing’ in extreme cold
temperature conditions and to improve
combustion. The heating element is an integral
part of the fuel filter housing and is controlled
by the pre/post-heating system control unit,

15.3 Where fitted, undo the retaining bolts
and remove the oil baffle plate

15.2 Slide off the retaining clip (arrowed)
and free the oil level sensor wiring
connector from the sump

Testing

5 If the system malfunctions, testing is
ultimately by substitution of known good units,
but some preliminary checks may be made as
follows.

6 Connect a voltmeter or 12 volt test lamp
between the glow plug supply cable and earth
(engine or vehicle metal). Make sure that the
live connection is kept clear of the engine and
bodywork.

7 Have an assistant switch on the ignition,
and check that voltage is applied to the glow
plugs. Note the time for which the warning
light is lit, and the total time for which voltage
is applied before the system cuts out. Switch
off the ignition.

8 Atan underbonnet temperature of 20°C, typical
times noted should be approximately 3 seconds
for warning light operation. Waming light time will
increase with lower temperatures and decrease
with higher temperatures.

9 If there is no supply at all, the control unit or
associated wiring is at fault.

10 Tolocate a defective glow plug, disconnect
the wiring connector from each plug.

11 Use a continuity tester, or a 12 volt test lamp
connected to the battery positive terminal, to
check for continuity between each glow plug
terminal and earth. The resistance of a glow plug
in good condition is very low (less than 1 ohm),
so if the test lamp does not light or the continuity
tester shows a high resistance, the glow plug is
certainly defective.

12 If an ammeter is available, the current
draw of each glow plug can be checked.

15.4 Undo the moﬁbﬂs (arrowed) and
remove the oif 18551 ~anser from the sumn
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17.3 Disconnect the wiring from the glow
plugs (No 1 glow plug arrowed)

After an initial surge of 15 to 20 amps, each
plug should draw 12 amps. Any plug which
draws much more or less than this is probably
defective.

13 As a final check, the glow plugs can be
removed and inspected as described in the
following Section.

17 Glow plugs -

Caution: If the pre/post-heating system
has just been energised, or if the engine
has been running, the glow plugs will be
very hot.

Removal

1 The glow plugs are located at the front of
the cylinder head above the exhaust manifold.

2 Lift off the engine cover, then slacken the
retaining clips and remove the charge air hose
from the turbocharger and charge air pipe.

3 Disconnect the wiring from the glow plugs
by squeezing the connectors with thumb and
forefinger, and pulling them from the plugs
(see illustration).

4 Unscrew the glow plugs and remove them
from the cylinder head.

Inspection

5 Inspect each glow plug for physical
damage. Burnt or eroded glow plug tips can
be caused by a bad injector spray pattern.
Have the injectors checked if this type of
damage is found.

6 If the glow plugs are in good physical
condition, check them electrically using a 12 voit
test lamp or continuity tester as described in the
previous Section.

7 The glow plugs can be energised by
applying 12 volts to them to verify that they
heat up evenly and in the required time.
Observe the following precautions.

a) Support the glow plug by clamping it
carefully in a vice or self-locking pliers.
Remember it will become red-hot.

b) Make sure that the power supply or test
lead incorporates a fuse or overload trip
to protect against damage from a short-
circuit.

c) After testing, allow the glow plug to cool
for several minutes before attempting to
handile it.

8 A glow plug in good condition will start
to glow red at the tip after drawing current

for 5 seconds or so. Any plug which ta
much longer to start glowing, or which st
glowing in the middle instead of at the fif
defective.

Refitting

9 Carefully refit the plugs and tighten to
specified torque. Do not overtighten, as
can damage the glow plug element. P
the electrical connectors firmly onto the g
plugs.

10 The remainder of refitting is a reversa
removal, checking the operation of the g
plugs on completion.

Removal

1 The pre/post-heating system control
is located on the left-hand side of the en
compartment where it is mounted onto
front of the battery tray.

2 Disconnect the battery negative term
(refer to Disconnecting the battery in
Reference Chapter).

3 Unclip the control unit and slide it up
off the battery tray (see illustration 4.13).
4 Disconnect the wiring connector from
base of the control unit and remove the
from the engine compartment.

Refitting

5 Refitting is a reversal of removal.
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hapter 5 Part B:
gnition system — petrol engines

Section number Section number
...................................... 1 Ignition timing - checking and adjustment. .. .................. §
....................... 3 Knock sensor-removaland refitting. . . .........c0 i, 4
................................... 2 Sparkplugrenewal..............c0vviinnae. ... .See Chapter 1A
........................... See Chapter 1A
rees of difficulty

% Fairly easy, suitable §,§ Fairly difficult, % Difficult, suitable § Very difficult, §

% for beginner with 3& suutableforoompetent& for experienced DIY § suitable for expert §

some experience 3 | DIY mechanic % | mechanic % | DIY or professional &y

Bosch Motronic ME 7.6.2 distributorless ignition system
Timing chain end of engine

................................. 1-83-4-2
......................................... 1-2-3
Nm Ibf ft
............................................ 8 6

he ignition system is integrated with the
ection system to form a combined
management system under the control
ECU (See Chapter 4A for further
on). The ignition side of the system
distributorless type, and consists of
gnition module (mounted on top of the
\er head) and the knock sensor (mounted
he rear of the cylinder block).

he ignition module consists of ignition coils,
iper cylinder, in one casing mounted directly
Ve the spark plugs. This module eliminates
d for any HT leads as the coils locate
otly onto the relevant spark plug. The ECU
§its inputs from the various sensors to
yate the required ignition advance setting.
he sensor is mounted onto the cylinder
gkand informs the ECU when the engine is
ng' under load. The sensor is sensitive to
and detects the knocking which occurs
hthe engine starts to ‘pink’ (pre-ignite). The
gk sensor sends an electrical signal to the

ECU which in turn retards the ignition advance
setting until the 'pinking’ ceases.

The ignition system operates under the
overall control of the engine management
electronic control unit. The systems have
various sensors (whose inputs also provide
data to control the fuel injection system), and
the electronic control unit, in addition to the
ignition module and spark plugs. Details of the
system sensors and the electronic control unit
are given in Chapter 4A.

The electronic control unit selects the
optimum ignition advance setting based on the
information received from the various sensors,
and fires the relevant ignition coil accordingly.
The degree of advance can thus be constantly
varied to suit the prevailing engine operating
conditions.

Wamning: Due to the high voltages
A produced by the electronic

ignition system, extreme care
must be taken when working on the
system with the ignition switched on.
Persons with surgically-implanted cardiac

ker devi hould keep well clear

:;l the ignition circuits, components and
test equipment.

1 Ifafault appearsinthe engine management
system, first ensure that all the system
wiring connectors are securely connected
and free of corrosion. Ensure that the fault
is not due to poor maintenance, ie, check
that the air cleaner filter element is clean,
the spark plugs are in good condition and
correctly gapped, the cylinder compression
pressures are correct and that the engine
breather hoses are clear and undamaged,
referring to Chapters 1A and 2A for further
information.

2 If these checks fail to reveal the cause of
the problem, the vehicle should be taken to
a suitably-equipped Vauxhall/Opel dealer or
engine management diagnostic specialist for
testing. Using a fault code reader or similar
diagnostic equipment, the engine management
ECU can be interrogated, and any stored fault
codes can be retrieved. Live data can also
be captured from thewanrpus system sensors
and actuatorg’ “ifdicaling their operatin
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3.2a Release the ignition module cover by
sliding it towards the transmission . . .

3.4 Undo the retaining bolts i

parameters. This will allow the fault to be
quickly and simply traced, alleviating the need
to test all the system components individually,
which is a time-consuming operation that
carries a risk of damaging the ECU.

3 The only ignition system checks which can
be carried out by the home mechanic are those
described in Chapter 1A relating to the spark
plugs. If necessary, the system wiring and
wiring connectors can be checked as described
in Chapter 12, ensuring that the ECU wiring
connector(s) have first been disconnected.

3 Ignition module -
removal and refitting

Vi

Removal

1 The ignition module is mounted in the
centre of the camshaft cover, directly above
the spark plugs.

2 Remove the cover from the ignition module

3.5

3.3 Disconnecting the DIS module wir
plug

... then screw two threaded rods into the ignition module

lift it upwards off the spark plugs

by sliding it towards the transmission and
lifting off (see illustrations).

3 Disconnect the wiring plug from the end of
the module (see illustration).

4 Unscrew the two ignition module mounting
bolts (see illustration).

5 Vauxhall/Opel technicians use two
special tools to lift the module from the
spark plugs, however, as an alternative,
two threaded rods may be screwed into the
special holes. Pull on the rods to release
the module from the tops of the spark plugs
(see illustration). The module may also
be removed by carefully easing it upwards
using a screwdriver. Take care to keep
the module level as it is released from the
spark plugs to avoid damage to the module
connectors and the upper ceramic part of
the spark plugs.

Refitting

6 Refitting is a reversal of removal, and
tighten the mounting bolts to the specified
torque.

4 Knock sensor - 4
removal and refitting »

]

:

Refer to the procedures contained in C
ter 4A.

5 Ignition timing -
checking and adjusm\snt

Due to the nature of the ignition systen
ignition timing is constantly being moni
and adjusted by the engine management

The only way in which the ignition timin
be checked is by using specialist diagr
test equipment, connected to the el
management system diagnostic socke
adjustment of the ignition timing is pos
Should the ignition timing be incorrect,
a fault is likely to be present in the el
management system.
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Chapter 6
Clutch

}Contents Section number Section number

Clutch assembly - removal, inspection and refitting . .. .......... 6 General information
Clutch hydraulic system—bleeding. . .....ooovviiieniinnan, 2 Master cylinder — removal and refitting . . .
Clutch pedal — removal and refitting. . . .. ..vve i i 5 Release cylinder —removal and refitting. . . .. ......ooiiiniiinn
"ﬂuid YEBICNBIOK, 5oiins wwnserswssormsioooiesim s i See Weekly checks

Degrees of difficulty

Easy, suitable for 5\ | Fairly easy, suitable % Fairly difficutt, % Difficult, suitable % Very difficult, &
[ novice with little 23| for beginner with 2 | suitable for competent ¥ | for experienced DIY & | suitable for expert 3y
X X 83 X

| experience %) | some experience DIY mechanic mechanic DIY or professional

il

Petrol engines:
SENAard ATSMIBEION . .o oo e s S oo loikpmravbissmune s iosamraiarase 200 mm
EASYIONICHANSMISSION v s ion s samamavimvs i ses wisem /e 205 mm
Diesel engines:
Standard trANSMISSION vuu 5 ivaicy weisesmeniomns swess sl vaiomiaens 216 mm
Fasytronie transnuBsion:.  itivie s @i ainia SRR s s el e 205 mm

New lining thickness:
- Petrol engines:

0 ANA LA IS BIGINOE o /o500 roioiolinay st blat soidryosncilus S iasatinyisiosdiees 7.65 mm
1.2 litre engines. 8.0 mm
DIESBIENOINEET s 35 it v sir i St s o e pn o A ST RS A S ERTare 7.2 mm

Torque wrench settings Nm Ibf ft

Master cylinder retaining bolts. . . ....ocviviiiiini i 10 7

ure plate retaining bolts:*

- M8 bolts 12 9
M7 bolts 15 "
M8 bolts 28 21

Release cylinder mounting bolts 5 4

Universal joint-to-intermediate shaft clamp bolt*. . . ............... 40 30

Universal joint-to-steering pinion clamp bolt* . ............... ... 55 A

*Use new fastenings
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 Generalinformation

The clutch consists of a friction disc, a
pressure plate assembly, and the hydraulic
release cylinder (which incorporates the
release bearing); all of these components
are contained in a large cast-aluminium alloy
bellhousing, sandwiched between the engine
and the transmission.

The friction disc is fitted between the engine
flywheel and the clutch pressure plate, and
is allowed to slide on the transmission input
shaft splines.

The pressure plate assembly is bolted to the
engine flywheel. When the engine is running,
drive is transmitted from the crankshaft,
via the flywheel, to the friction disc (these
components being clamped securely together
by the pressure plate assembly) and from the
friction disc to the transmission input shaft.

To interrupt the drive, the spring pressure must
be relaxed. This is achieved using a hydraulic
release mechanism which consists of the master
cylinder, the release cylinder and the pipe/hose
linking the two components. Depressing the
pedal pushes on the master cylinder pushrod
which hydraulically forces the release cylinder
piston against the pressure plate spring fingers.
This causes the springs to deform and releases
the clamping force on the friction disc.

The clutch is self-adjusting and requires no
manual adjustment.

Semi-automatic clutch

Models equipped with the Easytronic MTA
(Manual Transmission with Automatic shift), are
fitted with a semi-automatic clutch. The clutch
may be operated either fully automatically
or semi-automatically by means of the gear
selector lever. There is no conventional clutch
pedal fitted.

The Easytronic system essentially consists
of a conventional manual gearbox and clutch
fitted with electrical and hydraulic controls,
the clutch being operated by a clutch module
attached to the side of the transmission
casing. Refer to Chapter 7C for more
information. The clutch component removal
and refitting procedures are included in this
Chapter as they are very similar to those for
the standard manual transmission.

2 Clutch hydraulic system—
~ bleeding Y
X

Note: On models equipped with the Easytronic
transmission, the following manual method
of bleeding the clutch is not possible since
the hydraulic control unit is integral with the
transmission. On these models, bleeding is
carried out using the Vauxhall/Opel TECH2
diagnostic instrument, therefore this work
should be entrusted to a Vauxhall/Opel dealer.

Warning: Hydraulic fluid is

poisonous; wash off immediately

and thoroughly in the case of
skin contact, and seek immediate medical
advice if any fluid is swallowed or gets
into the eyes. Certain types of hydraulic
fluid are flammable, and may ignite when
allowed into contact with hot components;
when servicing any hydraulic system,
it is safest to assume that the fluid is
flammable, and to take precautions against
the risk of fire as though it is petrol that is
being handled. Hydraulic fluid is also an
effective paint stripper, and will attack
plastics; if any is spilt, it should be washed
off i diately, using copi ities
of fresh water. Finally, it is hygroscopic (it
absorbs moisture from the air) - old fluid
may be contaminated and unfit for further
use. When topping-up or renewing the
fluid, always use the recommended type,
and ensure that it comes from a freshly-

tor]

General information

1 The correct operation of any hydraulic
system is only possible after removing all
air from the components and circuit; this is
achieved by bleeding the system.

2 The manufacturer’s stipulate that the
system must be initially bled by the ‘back-
bleeding’ method using Vauxhall/Opel special
bleeding equipment. This entails connecting
a pressure bleeding unit containing fresh
brake fluid to the release cylinder bleed
screw, with a collecting vessel connected to
the brake fluid master cylinder reservoir. The
pressure bleeding unit is then switched on,
the bleed screw is opened and hydraulic fluid
is delivered under pressure, backwards, to be
expelled from the reservoir into the collecting
vessel. Final bleeding is then carried out in the
conventional way.

3 In practice, this method would normally only
be required if new Hydraulic components have
been fitted, or if the system has been completely
drained of hydraulic fluid. If the system has only
been disconnected to allow component removal
and refitting procedures to be carried out, such
as removal and refitting of the transmission (for
example for clutch renewal) or engine removal
and refitting, then it is quite likely that normal
bleeding will be sufficient.

28 Clutch bleed screw (armwed)

4 Our advice would therefore be as follows:

a) If the hydraulic system has only been
partially disconnected, try bleeding by
the conventional methods described in
paragraphs 10 to 15, or 16 to 19.

b) If the hydraulic system has been )
completely drained and new componen
have been fitted, try bleeding by using
pressure bleeding method described in
paragraphs 20 to 22.

c¢) If the above methods fail to produce
a firm pedal on completion, it will be
necessary to ‘back-bleed’ the system
using Vauxhall/Opel bleeding equipment;
or suitable alternative equipment as
described in paragraphs 23 to 28. )

5 During the bleeding procedure, a

only clean, unused hydraulic fluid of th
recommended type; never re-use fluid thd
has already been bled from the systen
Ensure that sufficient fluid is available befo
starting work.
6 If there is any possibility of incorrect flu
being already in the system, the hydraul
circuit must be flushed completely i
uncontaminated, correct fluid.
7 If hydraulic fluid has been lost from th
system, or air has entered because of a
ensure that the fault is cured before continu
further. 4
8 The bleed screw is located in the ho
end fitting which is situated on the top’
the transmission housing (see illustratio
On some models access to the bleed scr
is limited and it may be necessary to jack!
the front of the vehicle and support it on a
stands so that the screw can be reached fro
below, or remove the battery and battery tr
as described in Chapter 5A, so that the sc
can be reached from above.
9 Check that all pipes and hoses are secu
unions tight and the bleed screw is ¢l
Clean any dirt from around the bleed screw,

Bleeding procedure

Conventional method

10 Collect a clean glass jar, a suitable leng
of plastic or rubber tubing which is a tight
over the bleed screw, and a ring spanner to
the screw. The help of an assistant will alsob
required.

11 Unscrew the master cylinder fluid rese
cap (the clutch shares the same fluid resenos
as the braking system), and top the masi#
cylinder reservoir up to the upper (MAX) levé
line. Ensure that the fluid level is maintained
least above the lower level line in the rese
throughout the procedure.

12 Remove the dust cap from the ble
screw. Fit the spanner and tube to the scre
place the other end of the tube in the jar, and
pour in sufficient fluid to cover the end of
tube.
13 Have the assistant fully depress the clutd
pedal several times to build-up pressure, th
maintain it on the final downstroke.
147 While pec ure is maintained
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inscrew the bleed screw (approximately one
i) and allow the compressed fluid and
;!o flow into the jar. The assistant should
tain pedal pressure and should not
ase it until instructed to do so. When the
stops, tighten the bleed screw again,
the assistant release the pedal slowly,
drecheck the reservoir fluid level.

epeat the steps given in paragraphs 13
d'14 until the fluid emerging from the bleed
is free from air bubbles. If the master
Inder has been drained and refilled allow
roxunataly five seconds between cycles
the master cylinder passages to refill.

g a one-way valve kit

their name implies, these kits consist of
gth of tubing with a one-way valve fitted,
prevent expelled air and fluid being drawn
k into the system; some kits include a
ucent container, which can be positioned
at the air bubbles can be more easily
flowing from the end of the tube.

e kit is connected to the bleed screw,
¢his then opened.

| The user returns to the driver's seat,
esses the clutch pedal with a smooth,
ady stroke, and slowly releases it; this is
ted until the expelled fluid is clear of air
oDIeS.

| Note that these kits simplify work so
that it is easy to forget the clutch fluid
oir level; ensure that this is maintained
least above the lower level line at all times.

Pressure-bleeding method

These kits are usually operated by the
oir of pressurised air contained in the
tyre. However, note that it will probably
necessary to reduce the pressure to a lower
el than normal; refer to the instructions
pplied with the kit.

By connecting a pressurised, fluid-filled
ainer to the clutch fluid reservoir, bleeding
be carried out simply by opening the
ed screw and allowing the fluid to flow out
iil no more air bubbles can be seen in the
elled fluid.

This method has the advantage that the
¢ reservoir of fluid provides an additional
eguard against air being drawn into the
tem during bleeding.

ack-bleeding’ method

The following procedure describes
bleeding method using Vauxhall/Opel
ipment. Alternative equipment is available
should be used in accordance with the
er's instructions.

Connect the pressure hose (MKM-6174-1)
he bleed screw located in the hose end
g situated on the top of the transmission
sing (see illustration 2.8). Connect
other end of the hose to a suitable
ssure bleeding device set to operate at
oximately 2.0 bar.

Attach the cap (MKM-6174-2) to the
ister cylinder reservoir, and place the hose
|a collecting vessel.

26 Switch on the pressure bleeding
equipment, open the bleed screw, and allow
fresh hydraulic fluid to flow from the pressure
bleeding unit, through the system and out
through the top of the reservoir and into
the collecting vessel. When fluid free from
air bubbles appears in the reservoir, close
the bleed screw and switch off the bleeding
equipment.

27 Disconnect the bleeding equipment from
the bleed screw and reservoir.

28 Carry out a final conventional bleeding
procedure as described in paragraphs 10 to 15,
ori6to 19.

All methods

29 When bleeding is complete, no more
bubbles appear and correct pedal feel is
restored, tighten the bleed screw securely
(do not overtighten). Remove the tube and
spanner, and wash off any spilt fluid. Refit the
dust cap to the bleed screw.

30 Check the hydraulic fluid level in the
master cylinder reservoir, and top-up if
necessary (see Weekly checks).

31 Discard any hydraulic fluid that has been
bled from the system; it will not be fit for
re-use.

32 Check the operation of the clutch pedal.
If the clutch is still not operating correctly,
air must still be present in the system, and
further bleeding is required. Failure to bleed
satisfactorily after a reasonable repetition of
the bleeding procedure may be due to worn
master cylinder/release cylinder seals.

3 Master cylmder .
removal and ref’ct‘ng

Note 1: New master cylinder retaining bolts
will be required for refitting.

Note 2: This procedure does not apply to
models fitted with the Easytronic transmission.

Removal

1 Unscrew the brake/clutch hydraulic fluid
reservoir filler cap, and top-up the reservoir
to the MAX mark (see Weekly checks). Place
a piece of polythene over the filler neck,
and secure the polythene with the filler cap.

3.7a Extract the springclip ...

3.3 Extract the retaining cllp (arrowed)
and disconnect the hydraulic pipe from the
master cylinder connector

This will minimise brake fluid loss during
subsequent operations.

2 Remove all traces of dirt from the outside of
the master cylinder, then position some cloth
beneath the cylinder to catch any spilt fluid.

3 Extract the retaining clip and disconnect
the hydraulic pipe from the connector on the
end of the master cylinder (see illustration).
Plug the pipe end and master cylinder port to
minimise fluid loss and prevent the entry of
dirt.

4 Disconnect the fluid supply hose from the
clutch master cylinder.

5 From inside the car, remove the driver’s side
lower trim panel as described in Chapter 11,
Section 26.

6 Unscrew the two bolts securing the
universal joint to the bottom of the steering
column intermediate shaft and the steering
gear pinion. Discard the bolts; new ones must
be used on refitting. Slide the universal joint
up the intermediate shaft to disengage it from
the steering gear pinion.

7 Extract the spring clip and withdraw the
clevis pin securing the master cylinder pushrod
to the clutch pedal (see illustrations).

8 Unscrew the two bolts securing the master
cylinder to the pedal support bracket and
remove the master cylinder from inside the
car (see illustration). It may be necessary
to slacken the five nuts securing the pedal
support bracket to the bulkhead and ease the
bracket away slightly to allow clearance for
removal.

3.7b ... and withdraw the clevis pin
securing the master cylinder pushrod to
tha ¢ }

seial
adal
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3.8 Unscrew the two bolts (arrowed)
securing the master cylinder to the pedal
support bracket
9 If the master cylinder is faulty it must be

renewed; overhaul of the unit is not possible.
Refitting

10 Manoeuvre the master cylinder into
position and refit the two retaining bolts.
Tighten the bolts to the specified torque.

11 Where applicable, tighten the pedal
support bracket retaining nuts.

12 Refit the master cylinder pushrod-to-
clutch pedal clevis pin, and secure it in
position with the spring clip.

13 Refit the universal joint to the steering gear
pinion and intermediate shaft, noting that the
components incorporate master splines and it
will only be possible to fit the universal joint in
one position. Apply thread-locking compound
to the new universal joint retaining bolts and
tighten them to the specified torque.

N8 L5757 5 |
4.2 Clutch release cylinder hydraulic pipe
union nut (arrowed)

e

14 Refit the driver's side lower trim panel as
described in Chapter 11.

15 Connect the fluid supply hose to the
master cylinder.

16 Press the hydraulic pipe back into the
connector on the end of the master cylinder
and secure with the clip.

17 Bleed the clutch hydraulic system as
described in Section 2.

4 Releasecylinder- %
 removal and refitin §
3

Note 1: Due to the amount of work necessary
to remove and refit clutch components, it is
usually considered good practice to renew the
clutch friction disc, pressure plate assembly and
release cylinder as a matched set, even if only
one of these is actually worn enough to require
renewal. It is also worth considering the renewal
of the clutch components on a preventative
basis if the engine and/or transmission have
been removed for some other reason.

Note 2: Refer to the warning concerning the
dangers of asbestos dust at the beginning of
Section 6.

Note 3: On models equipped with the
Easytronic transmission, Vauxhall/Opel TECH2
diagnostic equipment will be required to bleed
the clutch hydraulic system and carry out a
clutch Contact Point Determination program.
If this equipment is not available, the following
procedure should be entrusted to a Vauxhall/
Opel dealer.

> [
w
ol
s
gl

d taining bolts

4.5 Extract the retaining clip (arrowed) and
remove the hydraulic hose end fitting from
the fastening sleeve

4.10 Make sure the lug {arrowed) on the
fastening sleeve is located correctly in the
transmission housing

Removal

1 Unless the complete engine/transmis!
unit is to be removed from the car
separated for major overhaul (see the refe
Part of Chapter 2), the clutch release cyli
can be reached by removing the transmis:
only, as described in Chapter 7A or 7C.
2 Wipe clean the outside of the release cyli
then slacken the union nut and disconnectt
hydraulic pipe (see illustration). Wipe up ayj
spilt fluid with a clean cloth. :
3 Unscrew the three retaining bolts and
the release cylinder off from the transmiss
input shaft (see illustration). Remove
sealing ring which is fitted between t
cylinder and transmission housing and disca:
it; 2 new one must be used on refitting. Wi
the cylinder is removed, take care not to
any debris to enter the transmission unit.
4 The release cylinder is a sealed unit a
cannot be overhauled. If the cylinder seals
leaking or the release bearing is noisy or roug
in operation, then the complete unit must
renewed.

5 To remove the hydraulic pipe, extract the
retaining clip and remove the hydraulic hos
end fitting from the fastening sleeve cn top¢
the transmission housing (see illustration):
Gently squeeze the legs of the retaini
clip together and re-insert the clip back ino
position in the end fitting.
6 Using a small screwdriver, carefully sprea
the retaining lugs of the fastening sleeve
release the hydraulic pipe connection, an
remove the pipe from inside the transmiss
housing. Check the condition of the sealingri
on the hydraulic pipe and renew if necessary,
7 If required, the fastening sleeve can
removed by squeezing the lower retaini
lugs together with pointed-nose pliers, t
withdrawing the sleeve upwards and out of
transmission. Note that if the fastening sl
is removed, a new one must be obtained
refitting.

Refitting

8 Ensure the release cylinder and transmissiy
mating surfaces are clean and dry and fit
new sealing ring to the transmission recess.
9 Lubricate the release cylinder seal with
smear of transmission oil then carefully ez
the cylinder along the input shaft and in
position. Note: Vauxhall/Opel technicians
a special tapered sleeve on the input sh
to prevent damage to the seal. If necessary,
wrap suitable tape around the end of the
shaft. Ensure the sealing ring is still corre
seated in its groove then refit the relea
cylinder retaining bolts and tighten them fo:
the specified torque.
10 If removed, fit the new fastening sleeve
engaging the lug on the sleeve with the cut-out
in the housing (see illustration). Ensure thal
the sleeve can be felt to positively lock i
position.
11 Insert the hydraulic pipe into the fastening
sleeve until the end fitting can be felt tg
paositiveldack in positien
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'2 Reconnect the hydraulic pipe to the
lease cylinder, tightening its union nut
urely.
18 Refit the hydraulic hose end fitting to the
astening sleeve ensuring that it is positively
stained by its clip.
4 Refit the transmission unit as described in
hapter 7A or 7C.
On models equipped with a conventional
iansmission, bleed the clutch hydraulic
tem as described in Section 2.
{6 On models equipped with the Easytronic
fansmission, bleed the clutch hydraulic
ystem and carry out a clutch Contact Point
etermination program using Vauxhall/Opel
CH2 diagnostic equipment.

Clutch pedal -
removal _and reﬁgting

4

| The clutch pedal is an integral part of the

breke pedal and mounting bracket assembly

and cannot be individually removed. Removal

and refitting details for the brake pedal and

mounting bracket assembly are contained in
pter 9, Section 11.

' Clutch assembly -
removal, inspection
- and refitting

A

e

Warning: Dust created by clutch
wear and deposited on the clutch
components may contain asbestos,

which is a health hazard. DO NOT blow it out
with compressed air, or inhale any of it. DO
NOT use petrol or pet -based sol

to clean off the dust. Brake system cleaner
or methylated spirit should be used to flush
the dust into a suitable receptacle. After the
clutch components are wiped clean with
rags, dispose of the contaminated rags and
cleaner in a sealed, marked contai)

Note 1: To prevent possible damage to the
ends of the pressure plate diaphragm spring
fingers, Vauxhall/Opel recommend the use of
a special jig (KM-6263) to remove the clutch
assembly, however, with care it is possible to
carry out the work without the jig.

Note 2: On models equipped with the
Easytronic transmission, Vauxhall/Opel TECH2
diagnostic equipment will be required to carry
out a clutch Contact Point Determination
program after the transmission has been
refitted. If this equipment is not available, the
following procedure should be entrusted to a
Vauxhall/Opel dealer.

Removal

1 Unless the complete engine/transmission
unit is to be removed from the car and
separated for major overhaul (see the relevant
Part of Chapter 2), the clutch can be reached
by removing the transmission as described in
Chapter 7A or 7C.

2 Before disturbing the clutch, use chalk or
a marker pen to mark the relationship of the
pressure plate assembly to the flywheel.

3 At this stage, Vauxhall/Opel technicians
fit the special jig KM-6263 to the engine and

compress the diaphragm spring fingers until
the friction disc is released (see illustrations).
The pressure plate mounting bolts are then
unscrewed, and the jig spindle backed off.

4 If the jig is not available, progressively
unscrew the pressure plate retaining bolts in
diagonal sequence by half a turn at a time,
until spring pressure is released and the bolts
can be unscrewed by hand.

5 Remove the pressure plate assembly and
collect the friction disc, noting which way round
the disc is fitted. It is recommended that new
pressure plate retaining bolts are obtained.

Inspection

Note: Due to the amount of work necessary
to remove and refit clutch components, it is
usually considered good practice to renew the
clutch friction disc, pressure plate assembly
and release cylinder as a matched set, even
if only one of these is actually worn enough to
require renewal. It is also worth considering
the renewal of the clutch components on
a preventative basis if the engine and/or
transmission have been removed for some
other reason.

6 When cleaning clutch components, read
first the warning at the beginning of this
Section; remove dust using a clean, dry cloth,
and working in a well-ventilated atmosphere.
7 Check the friction disc facings for signs
of wear, damage or oil contamination. If the
friction material is cracked, burnt, scored or
damaged, or if it is contaminated with oil or
grease (shown by shiny black patches), the
friction disc must be renewed.

H44610

7

J44724

2and 5

6.3a Vauxhall special jig KM-6263 for removing the clutch
pressure plate and friction disc

1,3and 6 Bolts securing the jig to the engine

Boilts for adjusting the fig to the centre of the crankshaft

6.3b Thrust piece (1) in contact with the diaphragm spring
fingers (3) of the pressure plate (2)
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6.15 Mount a large bolt and washer into a
vice, then fit the pressure plate over it

6.17a Tighten the nut until the spring
adjuster is free to turn .. .

8 If the friction material is still serviceable,
check that the centre boss splines are unworn,
that the torsion springs are in good condition
and securely fastened, and that all the rivets
are tight. If any wear or damage is found, the
friction disc must be renewed.

9 If the friction material is fouled with oil, this
must be due to an oil leak from the crankshaft
oil seal, from the sump-to-cylinder block joint,
or from the release cylinder assembly (either
the main seal or the sealing ring). Renew the
crankshaft oil seal or repair the sump joint as
described in the appropriate Part of Chapter 2,
before installing the new friction disc. The clutch
release cylinder is covered in Section 4.

10 Check the pressure plate assembly for
obvious signs of wear or damage; shake it to
check for loose rivets, or worn or damaged
fulcrum rings, and check that the drive straps
securing the pressure plate to the cover do

6.21 The lenering ‘transmission side’ or
‘Getriebeseite’ on the friction disc must
point towards the transmission

6.16 Fit large washers and a nut to the boit
and hand-tighten

6.17b ... then open up the jaws of suitable
pliers to compress the springs
not show signs of overheating (such as a deep
yellow or blue discoloration). If the diaphragm
spring is worn or damaged, or if its pressure
is in any way suspect, the pressure plate
assembly should be renewed.
11 Examine the machined bearing surfaces
of the pressure plate and of the flywheel; they
should be clean, completely flat, and free from
scratches or scoring. If either is discoloured
from excessive heat, or shows signs of
cracks, it should be renewed - although minor
damage of this nature can sometimes be
polished away using emery paper.
12 Check that the release cylinder bearing
rotates smoothly and easily, with no sign
of noise or roughness. Also check that the
surface itself is smooth and unworn, with no
signs of cracks, pitting or scoring. If there
is any doubt about its condition, the clutch
release cylinder should be renewed (it is not
possible to renew the bearing separately).
Refitting
13 On certain models, the clutch pressure
plate is unusual, as there is a pre-adjustment
mechanism to compensate for wear in the
friction disc (this is termed by Vauxhall/Opel
as a self-adjusting clutch (SAC), which is
slightly ambiguous as all clutches fitted to
these models are essentially self-adjusting).
However, this mechanism must be reset
before refitting the pressure plate. A new plate
may be supplied preset, in which case this
procedure can be ignored.
14 A large diameter bolt (M14 at least) long
enough to pass through the pressure plate,
a matching nut, and several large diameter

washers, will be needed for this proceds
Mount the bolt head in the jaws of a st
bench vice, with one large washer fitted,
15 Offer the plate over the bolt, friction
surface facing down, and locate it
over the bolt and washer - the washer
bear on the centre hub (see illustration).
16 Fit several further large washers o
bolt, so that they bear on the end
spring fingers, then add the nut and tights
hand to locate the washers (see illus
17 The purpose of the procedure is to
plate’s internal adjuster disc so that the
small coil springs visible on the platt
surface are fully compressed. Tighten th
just fitted until the adjuster disc is free {o;
Using a pair of thin-nosed or circlip pli
one of the three windows in the top
open the jaws of the pliers to turn the
disc anti-clockwise, so that the springs
fully compressed (see illustrations).
18 Hold the pliers in this position, th
unscrew the centre nut. Once the
released, the adjuster disc will be gripped!
position, and the pliers can be removed.
the pressure plate from the vice, and itis
to fit.

19 On reassembly, ensure that the frict
surfaces of the flywheel and pressure pla
completely clean, smooth, and free from
grease. Use solvent to remove any protec
grease from new components. \
20 Lightly grease the teeth of the frictiond
hub with high melting-point grease. Do ¢
apply too much, otherwise it may eventua
contaminate the friction disc linings.

Using the Vauxhall jig

21 Fit the special Vauxhall guide bush to
centre of the crankshaft, and locate the
disc on it, making sure that the lett
‘transmission side’ or ‘Getriebeseite’ po
towards the transmission (see illustratiol
22 Locate the pressure plate on the s
centring pins on the flywheel, then comp
the diaphragm spring fingers with th
until the friction disc is in full contact with
flywheel. j
23 Insert new pressure plate retaini
bolts, and progressively tighten them
the specified torque. If necessary, hold'
flywheel stationary while tightening the bo
using a screwdriver engaged with the testh!
the starter ring gear. 3
24 Back off the jig spindle so that (f
diaphragm spring forces the pressure
against the friction disc and flywheel
remove the jig and guide bush from the e
25 Refit the transmission as describ
Chapter 7A or 7C.

Without using the Vauxhall jig

26 Locate the friction disc on the flywhe
making sure that the lettering ‘transm
side’ or ‘Getriebeseite’ points towards
transmission (see illustration 6.21).
27 Refit the pressure plate assembly, aligni
the marks made on dismantling (if the ong

presBurs giate s re-used). Fit n

h
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te bolts, but tighten them only finger-tight
that the friction disc can still be moved
3¢ illustration).

 The friction disc must now be centralised
that, when the transmission is refitted, its
ut shaft will pass through the splines at the
ntre of the friction disc.

6.27 Fit the pressure plate assembly over the friction disc

29 Centralisation can be achieved by passing
a screwdriver or other long bar through the
friction disc and into the hole in the crankshaft.
The friction disc can then be moved around
until it is centred on the crankshaft hole.
Alternatively, a clutch-aligning tool can be
used to eliminate the guesswork; these can

6.29 Centralise the friction disc using a clutch aligning tool or
similar

be obtained from most accessory shops (see
illustration).

30 When the friction disc is centralised, tighten
the pressure plate bolts evenly and in a diagonal
sequence to the specified torque setting.

31 Refit the transmission as described in
Chapter 7A or 7C.
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;Contents Section number Section number
rchange linkage/mechanism — adjustment . ................ 3 Manual transmission —removal and refitting . . . ....... ...l 8
archange mechanism (F13+ and F17+ transmissions) - removal Manual transmission overhaul — general information. . . .......... 9
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 Gearchange mechanism (M20 transmissions) — removal and Reversing light switch - testing, removal and refitting. . .. ........ 7

RREIREING 5 5o ot -orssiiiovac e oo i R a s oo Tator o e Mo oa 5 Transmission oil - drainingand refiling . . ...........ooviiaa..n 2

| General information 1

Degrees of difficulty

| Easy, suitable for % Fairly easy, suitable e'% Fairly difficult, % Difficult, suitable % Very difficult, §
| . . ” o . . . .

| novice with ittle % for beginner with % suitable for oompeftent& for experienced DIY § suitable for expert Ay
experience 9 | some experience g | DIY mechanic < | mechanic 3 | DIY or professional §

Specifications

Diesel engine models:
Z13DTI'and Z13DTJ eNGINGS . v.v oisisiinimais sive sinisis s sivivie one

Z13DTH and Z1SDTRONGINGS. o i o iaivls wis e simiciniaiaisivisineieisibia ot

[ﬁanufac’turer's designation:

ZI3DTL and 213D TONGINGSs’ vo viiis mmioimioniaionsimin niawinioalissja:aian
Z13DTH and Z13 DTR engines. s vv.c « 4 vasvn v as sovivan st nan

Five forward speeds and one reverse, synchromesh on all forward
gears. Integral differential

Five forward speeds and one reverse, synchromesh on all forward
gears. Integral differential

Six forward speeds and one reverse, synchromesh on all forward
gears. Integral differential

F13+
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Final drive ratios

F13+ transmissions:
120 800 1.2/ 10 ONGINGS ooy s ete e S S A e A s 4.29:1
1.4 0 engifes .. 5 ciiesaasminvsimiibmue sinaiemime s o so 4.18:1
AT HANSTRISSIONS. 5 5:010rssm0s00 5700006 940 608 1091 oS RS TR ST 3.74:1
M20transmiISSIONS s ivw avssmile s da e m Aai iR s v s s e 3.72:1
Torque wrench settings Nm Ibf ft
F13+ and F17+ transmissions
Differential housing cover plate:
RO IHAB U Rt oo cromrs: Aot T ok o B TR e T e iSO o 18 13
StoallPIate: v s o e e R A A R s e R T S e 30 22
Engine/transmission mountings. ... .....viveiriiniienieaaa., See Chapter 2A or 2B
Engine-to-transmission bolts . ... « v smiveivecvs v ssns swnvsan s See Chapter 2A or 2B
Gaarlover housSINDIDORS: .1y visenlas st sioimns il slbisisisiuisos s 22 16
Gearchange mechanism selector rod clamp bolt:
SHAGD-T o i R T TSR e R e R AR AR R AT 12 9
) T D Angle-tighten a further 180°
(] T T DA SR Angle-tighten a further 45°
Oil level plug:
7 T L T T 4 3
Gl e T s e Angle-tighten a further 45°
OUBGETR s e s s o B oA A AL B T S SN AR Gt Angle-tighten a further 135°
ReversinglIghtewiteh' ;Lo s osiinsi svmmidlapiun ansimmssmes b s 20 15
ROBdWNBEEDIONE: oo v aivvimsiremimsimuims s anii e me e s o s 110 81
M20 transmissions
Engine/transmission mountings: i v vvvevvivsiivevinessssoiiosas See Chapter 2B
Engine-to-transmission bolts . ...........ccviiiiiiiiiiiiaaan See Chapter 2B
O AN PIAG ssoi ot o e ST S R 3 M e A A i 20 15
CHEABIORDIUTE o e e o i S s a8 S TS T A et 30 22
Oil seal carrier to differential:
Stage 1 20 15
Stage 2 Angle-tighten a further 45°
Beversing|light switoh: o iiisiamm o5 dal it la e dusiniis e 20 15
BOAOWHEBI RO .viuivisis it nmimivmme s viniareoTa eatetasivie vistacs 110 81
the output shaft gear pinions rotate freely, Caution: If the pr dure is to be ca

1 Generalinformation

i

The transmission is contained in a cast-
aluminium alloy casing bolted to the engine’s
left-hand end, and consists of the gearbox
and final drive differential - often called a
transaxle.

Drive is transmitted from the crankshaft
via the clutch to the input shaft, which has a
splined extension to accept the clutch friction
disc, and rotates in sealed ball-bearings. From
the input shaft, drive is transmitted to the
output shaft, which rotates in a roller bearing
at its right-hand end, and a sealed ball-bearing
at its left-hand end. From the output shaft,
the drive is transmitted to the differential
crownwheel, which rotates with the differential
case and planetary gears, thus driving the
sun gears and driveshafts. The rotation of the
planetary gears on their shaft allows the inner
roadwheel to rotate at a slower speed than the
outer roadwheel when the car is cornering.

The input and output shafts are arranged
side-by-side, parallel to the crankshaft and
driveshafts, so that their gear pinion teeth
are in constant mesh. In the neutral position,

so that drive cannot be transmitted to the
crownwheel.

Gear selection is via a floor-mounted lever
and either a rod-operated, or cable-operated
selector linkage mechanism. The selector
linkage causes the appropriate selector
fork to move its respective synchro-sleeve
along the shaft, to lock the gear pinion to the
synchro-hub. Since the synchro-hubs are
splined to the output shaft, this locks the pinion
to the shaft, so that drive can be transmitted. To
ensure that gearchanging can be made quickly
and quietly, a synchromesh system is fitted
to all forward gears, consisting of baulk rings
and spring-loaded fingers, as well as the gear
pinions and synchro-hubs. The synchromesh
cones are formed on the mating faces of the
baulk rings and gear pinions.

1 This operation is much more efficient if
the car is first taken on a journey of sufficient
length to warm the engine/transmission up to
normal operating temperature.

out on a hot transmission unit, take care
not to burn yourself on the hot exhaust
the transmission/engine unit.
2 Position the vehicle over an inspection pi
on vehicle ramps, or jack it up and sup,
it securely on axle stands (see Jacking and
vehicle support), but make sure that itis
level. Where fitted, remove the clips and
and remove the undertray from beneath the
engine.

F13+ and F17+ transmissions

Note: A new differential lower cover pla
gasket will be required for this operation.

Draining [

3 Since the transmission oil is not renewed
as part of the manufacturer’s maintenancs:
schedule, no drain plug is fitted to the
transmission. If for any reason the trans:
mission needs to be drained, the only way
of doing so is to remove the differential lower
cover plate. P
4 Wipe clean the area around the differentid
cover plate and position a suitable containg
underneath the cover.
§ Evenly -and progressively slacken and
o R ot Y witherawthe

then
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cover plate and allow the transmission oil to
drain into the container (see illustration).
Remove the gasket and discard it; a new one
should be used on refitting.

6 Allow the oil to drain completely into the
ntainer. If the oil is hot, take precautions
ainst scalding. Remove all traces of dirt and
from the cover and transmission mating
rfaces and wipe clean the inside of the
cover plate.

7 Once the oil has finished draining, ensure
Ihe mating surfaces are clean and dry then
it the cover plate to the transmission unit,
plete with a new gasket. Refit the retaining
Its and evenly and progressively tighten
em to the specified torque.

filling

Wipe clean the area around the level plug.
The level plug is located behind the driveshaft
nner joint on the left-hand side of the
transmission (see illustration). Unscrew the
g and clean it.

The transmission is refilled via the reversing
t switch aperture (see illustration). Wipe
lean the area around the reversing light
itch, and remove the switch as described
Section 7. Refill the transmission with the
specified grade of oil given in Lubricants and

29 Fill the transmission through the
- reversing light switch aperture - F13+ and
F17+ transmissions

2.5 Differential cover plate securing bolts (arrowed) ~
F13+ and F17+ transmissions

fluids, until it reaches the bottom of the level.

plug aperture. Allow any excess oil to drain,
then refit and tighten the level plug to the
specified torque.

10 Refit the reversing light switch with
reference to Section 7, then lower the vehicle
to the ground.

M20 transmissions

Note: A new transmission oil drain plug will be
required.

Draining

11 Wipe clean the area around the drain plug,
located on the lower left-hand side of the
differential housing, and position a suitable
container under the plug.

12 Undo the drain plug and allow the oil to
drain.

13 Once the oil has finished draining, fit the
new drain plug and tighten the plug to the
specified torque.

Refilling

14 The transmission is refilled via the oil filler
plug on the top of the casing (see illustration).
To gain access to the plug, remove the battery
and battery tray as described in Chapter 5A.

15 Wipe clean the area around the plug and
unscrew it. Refill the transmission with exactly
2.2 litres of the specified grade of oil given in

2.14 Transmission oil filler plug (arrowed) -
M20 transmissions

2.8 Transmission oil level plug (arrowed) -
F13+ and F17+ transmissions

Lubricants and fluids, then refit and tighten
the oil filler plug to the specified torque (see
illustration).

16 Where applicable, refit the engine under-
tray, then lower the vehicle to the ground.

17 Refit the battery tray and battery as
described in Chapter 5A.

F13+ and F17+ transmissions

1 Adjustment of the gearchange linkage/
mechanism should only be needed if the
mechanism has been disconnected or
removed. The mechanism is adjusted at the
clamp bolt which secures the selector rod
to the transmission linkage at the rear of the
engine compartment. Access is best from
under the vehicle.

2 Remove the battery and battery tray as
described in Chapter 5A.

3 Apply the handbrake, then jack up the front
of the vehicle and support it on axle stands
(see Jacking and vehicle support). Remove
the engine undertray where fitted.

4 Slacken the gearchange selector rod clamp

2.15 Use a graduated container to fill the
transmission with the specified quantity of
2t = 4229 transmissions
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3.4 Gearchange selector rod clamp bon
(arrowed) - F13+ and F17+ transmi

3.5 Unclip the centre console storage

3.7a Lift the reverse gear locking block
on the gear lever upward and rotate it
clockwise by 90° -~ F13+ and
F17+ transmissions
bolt which is situated at the front of the rod
(see illustration). Do not remove the bolt
completely.
5 From inside the vehicle, unclip the storage
compartment at the front of the centre console,
then unclip the gear lever gaiter from the storage
compartment (see illustration). Disconnect
the wiring connector (where applicable), then
fold the gaiter up over the gear lever knob and
remove the storage compartment.
6 Unclip the reverse gear inhibit connection
from the gear lever knob (see illustration).
7 Lift the reverse gear locking block on the
gear lever upward and rotate it clockwise by
90°. Move the gear lever to the left and engage
the lug at the base of the locking block with
the slot on the side of the gear lever housing
(see |I|ustratnons) The lever is now locked in

3.8 Lock the selector mechamsm by
pressing in the spring-loaded Iockmg pin
(arrowed) - F13+ and F17+ tr

rt t, then unclip the gear lever
gaiter F13+ and F17+ transmissions

3.7b Engage the lug (arrowed) at the base
of the locking block with the slot on the
side of the gear lever housing - F13+ and
F17+ transmissions
the adjustment position.
8 Working in the engine compartment, with

the selector mechanism in neutral, turn
the selector shaft anti-clockwise against
the spring pressure towards the third gear
position, and lock the selector mechanism
by pressing in the spring-loaded locking pin
which is located on the top of the transmission
unit {see illustration). Ensure that the locking
pin is pressed fully in so that the spring is
completely compressed.

9 With both the lever and transmission locked
in position, tighten the selector rod clamp bolt
to the specified Stage 1 torque, then through
the Stage 2 and Stage 3 angles.

10 Lift the locking block on the gear lever out
of the slot on the lever housing, rotate it back
through 90° to its original position and push it

3.19 Using a 5 mm drill bit (arrowed)
to lock the selector mechanism in the

lj 1t position - M20 transmissions

3.6 Unclip the reverse gear inhibit
connection from the gear lever knob-
F13+ and F17+ transmissions

down. Refit the reverse gear inhibit connecti|
to the gear lever knob. :
11 Check the operation of the gearchang!
mechanism; the transmission locking pin \\‘l
automatically release when the lever is mové
into the reverse position.
12 Ensure the transmission locking pin ha:
released, then refit the engine undertra
(where necessary) and lower the vehicle toth
ground.
13 Refit the battery tray and battery &
described in Chapter 5A.
14 Check that all gears can be engaged
easily, first with the engine off, then with th
engine running and the clutch disengaged.

15 On completion, refit the gear lever gaits|
to the centre console.

M20 transmissions

Note: A 5§ mm drill bit or dowel rod will b
required to carry out this procedure.

16 Adjustment of the gearchange linkage!
mechanism should only be needed if the
mechanism has been disconnected o
removed. Adjustment is carried out by means |
of an adjuster incorporated into the selector
cable at the transmission end.

17 Remove the battery and battery tray a
described in Chapter 5A.

18 Working at the transmission end of the
selector cable, push down the spring-loaded
plunger on the cable adjuster, until it locks in
position.

19 Set the gearchange selector on the
transmission to the ‘neutral’ position. Pul
the selector up and lock it in the adjustment
position by inserting a 5 mm drill bit or dowel
rod through the hole in the side of the housing
(see illustration). Ensure that the drill bit or
dowel rod fully engages with the selector.

20 From inside the vehicle, unclip the storage
compartment at the front of the centre console,
then unclip the gear lever gaiter from the storage
compartment (see illustration 3.5). Disconnect
the wiring connector (where applicable), then
fold the gaiter up over the gear lever knob and
remove the storage compartment.

21 Unclip the reverse gear inhibit connection
from the gear lever knob (see illustration 3.6).
22 Push the locking ring at the base of the
gear lever upwards and pull off the gear lever
knob.
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- 4.4 Push the locking ring at the base of
the gear lever upwards and pull off the
gear lever knob

Lift the reverse gear locking block on the
ar lever upward and rotate it anti-clockwise
by 90°. Move the gear lever to the left and
gage the lug at the base of the locking
block with the slot on the side of the gear
lever housing. The lever is now locked in the
adjustment position.

24 Return to the engine compartment and
push the plunger tab on the cable adjuster
rearward to release the adjuster.

25 From inside the vehicle, lift the locking
block on the gear lever out of the slot on the
lever housing, rotate it back through 90° to its
- original position and push it down.

26 Locate the gear lever knob on the gear
lever and push it on as far as it will go. Push
the locking ring down and refit the reverse
gear inhibit connection to the knob.

21 Remove the drill bit or dowel rod used to lock
the gearchange selector on the transmission.

28 Refit the battery tray and battery as
described in Chapter 5A.

29 Check that all gears can be engaged
easily, first with the engine off, then with the
engine running and the clutch disengaged.

30 On completion, refit the gear lever gaiter
trim to the centre console.
Gearchange mechanism =~ =\
(F13+ and F17+ transmissions)
-removal and refitting =~ &

{ The gearchange mechanism consists of
the gear lever housing and selector rod, and
the linkage assembly on the transmission.
The lever housing and selector rod, and the
' inkage assembly can be removed separately.

 Gear lever housing
. and selector rod

‘Removal

2 From inside the vehicle, unclip the storage
compartment at the front of the centre console,
then unclip the gear lever gaiter from the storage
compartment (see illustration 3.5). Disconnect
. the wiring connector (where applicable), then
fold the gaiter up over the gear lever knob and
remove the storage compartment.

3 Unclip the reverse gear inhibit connection
 from the gear lever knob {see illustration 3.6).

3\

4.9 Undo the four bolis (arrowed) securing
the gear lever housing to the underbody

4 Push the locking ring at the base of the gear
lever upwards and pull off the gear lever knob
(see illustration).

5 Apply the handbrake, then jack up the front
of the vehicle and support it on axle stands
(see Jacking and vehicle support). Where
fitted, remove the engine undertray.

6 Reach up behind the transmission and
slacken the gearchange selector rod clamp
bolt which is situated at the front of the rod
(see illustration 3.4). Do not remove the bolt
completely. Push the selector rod rearwards
and separate it from the shift guide.

7 Remove the complete exhaust system as
described in Chapter 4A or 4B.

8 Where fitted, release the four sheet metal
nuts securing the exhaust heat shield to the
underbody.

9 Undo the four bolts securing the gear lever
housing (and heat shield, where fitted) to the
underbody (see illustration). Remove the
gear lever housing (and heat shield, where
fitted) from under the car. Once removed,
separate the housing from the heat shield, if
applicable.

10 Release the rubber gaiter from the front of
the gear lever housing.

11 Undo the two bolts and lift off the selector
rod retaining plate. Detach the selector rod from
the gear lever and remove the selector rod.

12 Undo the two bolts securing the gear
lever retaining plate to the lever housing and
remove the gear lever.

Refitting
18 Refitting is a reversal of removal, tightening

the housing mounting bolts securely. Adjust
the linkage as described in Section 3.

Linkage assembly

Removal

14 Apply the handbrake, then jack up the
front of the vehicle and support it on axle
stands (see Jacking and vehicle support).
Where fitted, remove the engine undertray.

15 Reach up behind the transmission and
slacken the gearchange selector rod clamp
bolt which is situated at the front of the rod
{see illustration 3.4). Do not remove the bolt
completely. Push the selector rod rearwards
and separate it from the shift guide.

4.16 Gearchange linkage-to-shift guide
bracket retaining clip (arrowed)

16 Remove the two clips and disconnect
the linkage from the shift guide brackets (see
illustration).

17 Depress the retaining spring and lever out
the pin. Detach the universal joint from the
shift rod (see illustration).

18 Withdraw the linkage assembly upwards
and out of position.

Refitting

19 Refitting is a reversal of removal, but
adjust the linkage as described in Section 3.

Gear lever housing

Removal

1 From inside the vehicle, unclip the storage
compartment at the front of the centre console,
then unclip the gear lever gaiter from the storage
compartment (see illustration 3.5). Disconnect
the wiring connector (where applicable), then
fold the gaiter up over the gear lever knob and
remove the storage compartment.

2 Unclip the reverse gear inhibit connection
from the gear lever knob (see illustration 3.6).

4.17 Gearchange universal joint removal
Arrow shows position of hollow pin
glo}
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5.14 Release the inner cable end fittings
from the transmission selector levers

3 Push the locking ring at the base of the gear
lever upwards and pull off the gear lever knob
(see illustration 4.4).

4 Apply the handbrake, then jack up the front
of the vehicle and support it on axle stands
(see Jacking and vehicle support). Where
fitted, remove the engine undertray.

5 Remove the complete exhaust system as
described in Chapter 4B.

6 Where fitted, release the four sheet metal
nuts securing the exhaust heat shield to the
underbody.

7 Undo the four bolts securing the gear lever
housing (and heat shield, where fitted) to the
underbody. Withdraw the gear lever housing
(and heat shield, where fitted) from under the
car. Once removed, separate the housing from
the heat shield, if applicable.

8 Remove the cover from the base of the gear
lever housing.

9 Unclip the selector cables from the selector
housing linkages, and release the outer cables
from the housing. Remove the housing from
the car.

Refitting

10 Refitting is a reversal of removal, but
adjust the linkage as described in Section 3.
Selector cables

Removal

11 Carry out the operations described in
paragraphs 1 to 9 above.
12 Remove the battery and battery tray as
described in Chapter 5A.
18 Working in the engine compartment,

6.4 Prising out a driveshaft oil seal

note the fitted locations of the cables at their
transmission attachments.

14 Using a suitable forked tool, release the
inner cable end fittings from the transmission
selector levers (see illustration).

15 Pull back the retaining sleeves and detach
the outer cables from the mounting bracket
on the transmission, then remove the cables
from the car.

Refitting

16 Refitting is a reversal of removal, but
adjust the linkage as described in Section 3.

Driveshaft oil seals

F13+ and F17+ transmissions

1 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
Where fitted, remove the engine undertray.

2 Drain the transmission oil as described in
Section 2.

3 Remove the driveshaft/intermediate shaft
as described in Chapter 8.

4 Note the correct fitted depth of the seal
in its housing then carefully prise it out of
position using a large flat-bladed screwdriver
(see illustration).

5 Remove all traces of dirt from the area
around the oil seal aperture, then apply a
smear of grease to the outer lip of the new oil
seal. Ensure the seal is correctly positioned,
with its sealing lip facing inwards, and tap it
squarely into position, using a suitable tubular
drift (such as a socket) which bears only on the
hard outer edge of the seal (see illustration).
Ensure the seal is fitted at the same depth in
its housing that the original was.

6 Refit the driveshaft/intermediate shaft as
described in Chapter 8.

7 Refill the transmission with the specified
type and amount of oil, as described in
Section 2.

M20 transmissions - right-hand oil seal

8 Proceed as described above in paragraphs 1
to7.

6.5 Fitting a new driveshaft oil seal using a
socket as a tubular drift

M20 transmissions - left-hand oil

Note: A hydraulic press, together with tubg
and mandrels of suitable diameters will b¢
needed for this operation.
9 Firmly apply the handbrake, then jack up:
the front of the car and support it securely on
axle stands (see Jacking and vehicle suppor
Where fitted, remove the engine undertray.
10 Drain the transmission oil as describedin
Section 2.
11 Remove the driveshaft as described in’
Chapter 8. {
12 Undo the four bolts and remove the of
seal carrier from the side of the differential’
housing.
13 Place the oil seal carrier on the press bed’
with its outer surface facing down. Usinga
suitable mandrel, press the oil seal out of the:
carrier. 1
14 Using a small screwdriver, remove the:
sealing O-ring from the oil seal carrier.
15 Support the inner surface of the oil seal
carrier on the press bed. Lubricate the ney’
oil seal with transmission oil, then press it fully
into position in the carrier using a suitabl
tube which bears only on the hard outer edge
of the seal.
16 Fit a new O-ring to the oil seal carrie;
then refit the carrier to the differential housing,
tightening the retaining bolts to the specified
torque.
17 Refit the driveshaft as described in Chap-
ter 8.
18 Refill the transmission with the specified |
type and amount of oil, as described in
Section 2.

Input shaft oil seal

19 The input shaft oil seal is an integral partof
the clutch release cylinder; if the seal is leaking
the complete release cylinder assembly must
be renewed. Before condemning the release
cylinder, check that the leak is not coming
from the sealing ring which is fitted between:
the cylinder and the transmission housing; the.
sealing ring can be renewed once the release
cylinder assembly has been removed. Referto
Chapter 6 for removal and refitting details.

7 Reversing Ilght switch -
moval and reﬁttmg

Testing

1 The reversing light circuit is operated by a
plunger-type switch, mounted on the upper/
front of the transmission casing.

2 To test the switch, disconnect the wiring,
and use a suitable meter or a battery-and-bulb
test circuit to check for continuity between the
switch terminals. Continuity should only exist
when reverse gear is selected. If this is not
the case, and there are no obvious breaks or
other damage to the wires, the switch is faulty
and must be‘refiewed.
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Removal

The reversing light switch is located on
Q)e front of the transmission casing, and is
accessible from the left-hand side of the engine
compartment or from beneath the vehicle.

4 Disconnect the wiring from the switch, then

unscrew the switch from the transmission.

‘Note: This is an involved procedure, and it may
iwell prove easier to remove the transmission
complete with the engine as an assembly (see
Chapter 2C), then separate the transmission.
However, this Section describes removing the
transmission leaving the engine in position.
Suitable equipment will be required to support
the engine and transmission, and the help of
an assistant will be required.

Removal

1 Apply the handbrake, then jack up the
front of the vehicle and support it on axle
stands (see Jacking and vehicle support).
Allow sufficient working room to remove the
transmission from under the left-hand side of
' the engine compartment. Remove both front
roadwheels then, where necessary, undo the

Undertray. Also remove the engine top cover
- where fitted.

2 Remove the air cleaner housing and intake
ducts (see the relevant Part of Chapter 4).
‘Remove the battery and battery tray as
. described in Chapter 5A.

3 Drain the transmission oil as described in
Section 2 or be prepared for oil loss as the
transmission is removed.

‘4 Remove the filler cap from the brake/clutch
fluid reservoir on the bulkhead, then tighten it
“onto a piece of polythene. This will reduce the
loss of fluid when the clutch hydraulic hose is
disconnected. Alternatively, fit a hose clamp
tothe flexible hose next to the clutch hydraulic
. connection on the transmission housing.

5 Place some cloth rags beneath the hose,
then prise out the retaining clip securing
C.‘he clutch hydraulic pipe/hose end fitting to
the top of the transmission bellhousing and
. detach the end fitting from the transmission
(see illustration). Gently squeeze the two
legs of the retaining clip together and re-insert
the retaining clip back into position in the
‘end fitting. Discard the sealing ring from the
' pipe end; a new sealing ring must be used on
- refitting. Plug/cover both the union and pipe
ends to minimise fluid loss and prevent the
entry of dirt into the hydraulic system. Note:
 Whilst the hose/pipe is disconnected, do not
depress the clutch pedal.

6 Disconnect the wiring from the reversing
lamp switch on the front of the transmission.

7 Attach a suitable hoist and lifting tackle to
the lifting bracket(s) located on the left-hand
side of the cylinder head, and support the
weight of the engine/transmission.

8 Refer to Chapter 10 and remove the front
subframe.

9 Disconnect the inner ends of both
driveshafts from the differential as described
in Chapter 8. There is no need to disconnect
the driveshafts from the swivel hub. Support
the driveshafts by suspending them with wire
or string - do not allow the driveshafts to hang
down under their own weight, or the joints
may be damaged.

10 Refer to Section 4 or §, as applicable, and
disconnect the gearchange linkage/cables
from the transmission.

11 Unscrew and remove the three upper
bolts securing the transmission to the rear
of the engine. Where necessary, pull up the
coolant hoses and secure them away from the
transmission using plastic cable-ties.

12 Unbolt and remove the left-hand engine/
transmission mounting bracket from the
transmission with reference to the relevant
Part of Chapter 2.

13 Lower the engine and transmission by
approximately 5 cm making sure that the
coolant hoses and wiring harnesses are not
stretched.

14 Unbolt and remove the rear engine/trans-
mission mounting torque link brackets with
reference to the relevant Part of Chapter 2.

15 Unscrew the four lower bolts securing the
transmission to the engine.

16 Support the weight of the transmission
on a trolley jack, then unscrew the remaining
transmission-to-engine bolts, noting the
location of the earth cable.

17 Make a final check that all components
have been disconnected, and are positioned
clear of the transmission so that they will not
hinder the removal procedure.

18 With the help of an assistant, carefully
withdraw the transmission (and adaptor plate
on diesel engine models) from the engine. Take
care not to allow the weight of the transmission
to hang on the input shaft otherwise the clutch
friction disc hub may be damaged. Note that
there are two locating dowels which may be
tight, and it may be necessary to rock the
transmission from side-to-side to release it
from them. Once the transmission is free,
lower the jack and manoeuvre the unit out
from under the car.

Refitting

19 Commence refitting by positioning the
transmission on the trolley jack beneath the
engine compartment. With the help of an
assistant, raise the transmission and locate it
on the engine, making sure that the input shaft
engages accurately with the splines of the
friction disc hub. With the transmission located
on the dowels, insert all of the retaining bolts
and tighten to the specified torque.

8.5 Prise out the clip to disconnect the

clutch hydraulic hose from the release
cylinder pipe

20 The remaining refitting procedure is a

reversal of removal, noting the following

points:

a) Tighten all nuts and bolts to the specified
torque (where given).

b) Renew the driveshaft oil seals (see
Section 6) before refitting the drive-
shafts.

c) Refit the front subframe assembly with
reference to Chapter 10.

d) Fit a new sealing ring to the
transmission clutch hydraulic pipe
before clipping the hose/pipe end fitting
into position. Ensure the end fitting is
securely retained by its clip then bleed
the hydraulic system as described in
Chapter 6.

e) Refill the transmission with the specified
type and quantity of oil, as described in
Section 2.

f) On completion, adjust the gearchange

linkage/mechanism as described in
Section 3.

9 Manual transmission AL
. overhaul - ' %
general information ‘§

1 Overhauling a manual transmission unit
is a difficult and involved job for the DIY
home mechanic. In addition to dismantling
and reassembling many small parts,
clearances must be precisely measured
and, if necessary, changed by selecting
shims and spacers. Internal transmission
components are also often difficult to obtain,
and in many instances, extremely expensive.
Because of this, if the transmission develops
a fault or becomes noisy, the best course of
action is to have the unit overhauled by a
specialist repairer, or to obtain an exchange
reconditioned unit.

2 Nevertheless, it is not impossible for the
more experienced mechanic to overhaul the
transmission, provided the special tools are
available, and the job is done in a deliberate
step-by-step manner, so that nothing is
overlooked.

3 The tools necessary for an overhaul include
internal and external circlip pliers, bearing
pullers, a slic! a set of pin punche
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a dial test indicator, and possibly a hydraulic
press. In addition, a large, sturdy workbench
and a vice will be required.

4 During dismantling of the transmission,
make careful notes of how each component

is fitted, to make reassembly easier and more
accurate.

5 Before dismantling the transmission, it
will help if you have some idea what area
is malfunctioning. Certain problems can

be closely related to specific areas in
transmission, which can make compor
examination and renewal easier. Refer to
Fault finding Section of this manual for i
information.
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Section number Section number

................. 10 Selectorcable—adjustment..............ooiviiiiiiiiiien.. 3

......................... 2 Selector cable - removal and refitting 4

.......... Selector lever housing — removal and refitting 5

............................... 7  Selector lever lock components ~ removal and refitting . ......... 6

.......................... 8 Transmission control system electronic components - removal and
...................................... TOIMUM s nsrsan s e e S A N QA et vt 1)
Degrees of difficulty

Easy, suitable for % Fairly easy, suitable % Fairly difficult, % Difficult, suitable fﬁ. Very difficult, ‘§
novice with little §§ for beginner with % suitable for competent& for experienced DIY § suitable for expert ‘§
experience 3% | some experience & | DIY mechanic 3 | mechanic 3, | DIY or professional g

Selector lever position switch hub-to-shaft nut. .
glector lever position switch to transmission. . .
lector lever to selector levershaft . ................ ... ...
rque converter-to-driveplate bolts:”

BIAGO Ao siss s s s im o S R s B s S oo o
gansmission Ui R PlOG .o smais s swemes s o smamersiares
' Use new bolts

Hydrodynamic torque converter with electronically-controlled
mechanical lock-up system, two epicyclic gearsets giving four forward
speeds and reverse, integral final drive. Gearchanging under full
electronic control

AF 1311

2.81:1

1.48:11

1.00:1

0.74:1

277

4121

Nm Ibf ft
See Chapter 2A

See Chapter 2A

20 15
110 81
22 16
8 6
25 18
16 12
20 15
45 33
Angle-tighten a further 20°
Angle-tighten a further 25°

45 33
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2.6 Pull up the lever on the top of the
dipstick to release it from the tube

Ge eral nformatnon

A 4-speed fully-automatic transmission
is available as an option on 1.4 litre petrol
engine models. The transmission consists of
a torque converter, an epicyclic geartrain and
hydraulically-operated clutches and brakes.
The differential is integral with the transmission,
and is similar to that used in manual gearbox
models.

The torque converter provides a fluid
coupling between the engine and transmission
which acts as an automatic ‘clutch’, and also
provides a degree of torque multiplication
when accelerating.

The epicyclic geartrain provides either one
of the four forward gear ratios, or reverse
gear, according to which of its component
parts are held stationary or allowed to turn.
The components of the geartrain are held or
released by brakes and clutches, which are
activated by a hydraulic control unit. A fluid
pump within the transmission provides the
necessary hydraulic pressure to operate the
brakes and clutches.

The transmission s electronically-controlled,
and two driving modes — Normal and Winter
- are provided. The transmission electronic
control unit (ECU) operates in conjunction with
the engine management ECU to control the
gearchanges. The transmission ECU receives
information on transmission fluid temperature,
throttle posmon engine coolant temperature

and input-versus-output shaft speed. The
ECU controls the hydraulically-operated
clutches and brakes via four solenoids. The
control system can also retard the engine
ignition timing, via the engine management
ECU, to permit smoother gearchanges.

Due to the complexity of the automatic
transmission, any repair or overhaul work must
be entrusted to a Vauxhall/Opel dealer, who
will have the necessary specialist equipment
and knowledge for fault diagnosis and repair.
Refer to the Fault finding section at the end of
this manual for further information.

Draining

1 This operation is much quicker and more
efficient if the vehicle is first taken on a
journey of sufficient length to warm the
engine/transmission up to normal operating
temperature.

2 Apply the handbrake, then jack up the front
of the vehicle and support it on axle stands
(see Jacking and vehicle support).

3 Place a suitable container under the drain
plug located centrally at the base of the
transmission housing.

4 Wipe clean the area around the drain plug,
then unscrew the plug and allow the fluid to
drain into the container.

5 After all the fluid has drained, wipe the drain
plug and the sealing washer with a clean rag.
Examine the condition of the sealing washer,
and renew it if it shows signs of scoring or
other damage which may prevent a perfect
seal. Clean the area around the drain plug
opening, and refit the plug complete with
the washer. Tighten the plug to the specified
torque and lower the car to the ground.

Refilling

6 Withdraw the transmission fluid level
dipstick (located at the left-hand side of the
engine compartment, next to the engine
oil filter). Pull up the lever on the top of the
dipstick to release it from the tube (see
|||ustral|on)

7 Refill the transmission through the dipstick
tube with the correct quantity and type ,
fluid, then check the level as follows. |
8 Lower the vehicle to the ground. Note thal:
the vehicle must be parked on level ground fo"
an accurate level check.
9 If the transmission fluid is cold (ie, if the'
engine is cold), the level check must be
completed within one minute of the en
being started. I
10 With the engine idling, fully depress the:
brake pedal, and move the gear selector lev
smoothly through all positions, finishing i
position P. i
11 With the engine still idling, withdraw the flud "
level dipstick. Wipe the dipstick clean witha:
lint-free rag, re-insert it and withdraw it again.
12 If the transmission fluid was cold at the:
beginning of the procedure, the fluid levﬂ
should be between the two marks on the side
of the dipstick marked +20°C (see illustration)
Note that 0.4 litres of fluid is required to raise.
the level from the MIN to the MAX mark.
13 If the transmission fluid was at operating:
temperature at the beginning of the procedure’
(ie, if the vehicle had been driven for at leagt’
12 miles), the fiuid level should be between the.
two marks on the side of the dipstick marked.
+80°C (see illustration). Note that 0.2 litres of
fluid is required to raise the level from the MIN:
to the MAX mark.
14 If topping-up is necessary, stop the*
engine, and top-up with the specified type of
fluid through the transmission dipstick tube.
15 Recheck the level, and refit the dipstick o
completion.

3 Selector cable -
: adjustment

1 Operate the selector lever throughout its
entire range and check that the transmission
engages the correct gear indicated on !he]
selector lever position indicator. If adjustmem ¢
is necessary, continue as fcllows. 1
2 Release the retaining lug and unclip the
transmission electronic control unit and'
mounting bracket from the battery tray (seo
illustration). Position the control unit andw
mounting bracket to one side.

2.12 Transmission fluid level marks
(arrowed) on the side of the dipstick
marked +20°C

2.13 Transmission fluid level marks
{arrowed) on the side of the dipstick
marked +80°C

3.2 Unclip the transmission electromc
contro! unit andmounting bracket from the

Warferv trav
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sing a small screwdriver, open the
ping piece on the selector cable adjuster
far as the notch (see illustration). Opening
further may damage the clamping piece.
ove the selector lever inside the car to
ition P. Check that the lever has engaged
perly by moving it back-and-forth without
essing the lock knob.

Working at the transmission, move the lever
the position switch clockwise (forward) as
as it will go. Check that the transmission
now in the Park position by releasing the
dbrake and pushing the car forward
tly until the parking lock pawl engages.
ress down the clamping piece on the
ector cable adjuster to lock the cable in
on. Ensure that the clamping piece
bly engages.

Refit the transmission electronic control unit

heck the selector cable adjustment by
ecting P, R, N, D, 3, 2, 1 and checking that
relative positions on the transmission are

0

emove the selector lever housing as

cribed in Section 5.

nscrew the four bolts and separate the

ector lever from the lever housing.

sing a screwdriver, prise the inner selector

le end fitting off the selector lever then

act the retaining clip and release the outer

sctor cable from the selector lever housing.
fitting

Insert the selector cable into the selector

er housing and secure the outer cable with

retaining clip.

Push the inner selector cable end fitting

ck onto the selector lever ensuring that it is
seated.

osition the selector lever on the lever

sing and secure with the four boits.

Refit the selector lever housing as described

1a Unclip the selector lever cover from
centre console, then unclip the lever
gaiter from the cover

Removal

1 Unclip the selector lever cover from the
centre console, then unclip the selector lever
gaiter from the cover. Disconnect the wiring
connector and manoeuvre the cover up and
off the selector lever (see illustrations).

2 Release the locking catch and disconnect
the wiring connector from the top of the
selector lever.

3 Working in the engine compartment, release
the retaining lug and unclip the transmission
electronic control unit and mounting bracket
from the battery tray (see illustration 3.2).
Position the control unit and mounting bracket
to one side.

4 Using asmall screwdriver, open the clamping
piece on the selector cable adjuster as far as
the notch (see illustration 3.3). Opening any
further may damage the clamping piece.

5 Pull back the retaining sleeve and lift
the selector outer cable from the mounting
bracket on the transmission (see illustration).
Pull the cable rearward until the inner cable
end disengages from the cable adjuster.

6 Remove the complete exhaust system as
described in Chapter 4A.

7 From under the car, open the latch and
release the selector cable from the bracket on
the steering gear.

8 Release the four sheet metal nuts securing
the exhaust heat shield to the underbody.

9 Undo the four bolts in the centre of the heat
shield and remove the heat shield together
with the selector lever housing from under the
car. Once removed, separate the housing from
the heat shield.

10 If required, the selector cable and selector
lever can be removed from the housing as
described in Section 4.

Refitting

11 If removed, refit the selector cable and
selector lever to the housing as described in
Section 4.

12 Locate the selector lever housing and heat

A 7 g
5.1b Disconnect the wiring connector

and manoeuvre the cover up and off the
selector lever

S b i

3.3 Using a small screwdriver, open the

clamping piece on the selector cable
adjuster as far as the notch

shield in position on the underbody, ensuring
that the selector cable is correctly routed.
Insert the four retaining bolts and tighten them
to the specified torque.
13 Secure the heat shield to the underbody
with the four sheet metal nuts.
14 Guide the selector cable into position on
the steering gear bracket and close the latch.
15 Engage the selector inner cable end with
the cable adjuster, then refit the outer cable
to the transmission bracket. Press down the
clamping piece on the selector cable adjuster
to lock the cable in position. Ensure that the
clamping piece audibly engages.
16 Refit the exhaust system as described in
Chapter 4A.
17 From inside the car, reconnect the wiring
connector to the selector lever, then reconnect
the selector lever cover wiring connector and
refit the cover. Fold the gaiter back down the
selector lever and clip it back into place on the
cover.
18 On completion, adjust the selector cable
as described in Section 3.

C,ﬁ,'Selectdr lever
~ lock components -
~ removal and refitting

V(e

General

1 The transmission selector lever assembly
incorporates an electrically-operated selector
lever lock mechanism that prevents the lever
being moved out of the P position unless the

5.5 Pull back the retaining sleeve

(arrowed) and lift the selector outer cable
from the transmission bracket
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6.11 Unclip the selector lever gaiter from
the selector lever cover and fold the gaiter
up the lever
ignition is switched on and the brake pedal
depressed. The components associated with

the system are as follows:

a) Selector lever lock solenoid.

b) Selector lever lock solenoid switch.

¢) Ignition key contact switch.

d) Footbrake stop-light switch.
2 Apart from the stop-light switch, all the
components are located on the selector lever
housing and are connected by a common
wiring harness which cannot be separated.
Stop-light switch removal and refitting
procedures are given in Chapter 9.
3 If the selector lever is in the P position and
there is an interruption of the power supply to the
ignition switch (ie, if the battery is disconnected,
or if the battery is flat) it will not be possible to
move the selector lever out of position P by the
normal means. To overcome this problem, it is
possible, in an emergency, to manually release
the selector lever lock solenoid as described in
Lever lock manual override later in this Section.

Component renewal

4 Remove the selector lever housing as
described in Section 5.

5 Disconnect the lever lock solenoid wiring
connector then release the wiring harness
from the guides.

6 Unclip the retainer plate and detach the
lock solenoid switch and ignition key contact
switch from the housing.

7 Unclip the emergency release lever.

8 On the underside of the housing, release the
retaining latch using a small screwdriver and
withdraw the lock solenoid from the housing.

8.3 Pipe and hose connections on the
transmission fluid cooler

6. 12 Push the yellow release Iever
(arrowed) on the lock solenoid downward
to release the selector lever lock

Remove the solenoid together with the wiring
harness and the two switches from the housing.
9 Refitting is a reversal of removal.

Lever lock manual override

10 Ifitis not possible to move the selector lever
out of the P position due to a disconnected or
flat battery, proceed as follows.

11 Unclip the selector lever gaiter from the
selector lever cover and fold the gaiter up the
lever (see illustration).

12 Using a ballpoint pen or small screwdriver,
push the yellow release lever on the lock
solenoid downward and hold in this position
(see illustration). Now depress the knob and
move the selector lever out of the P position.
13 Refit the selector lever gaiter.

7 Driveshaft oil seals —
i renewal

Vi

1 Apply the handbrake, then jack up the front
of the vehicle and support it on axle stands
(see Jacking and vehicle support). Remove
the relevant front roadwheel.

2 Drain the transmission fluid as described in
Section 2 or be prepared for fluid loss as the
seal is changed.

3 Disconnect the inner end of the relevant
driveshaft from the differential as described
in Chapter 8. There is no need to disconnect
the driveshaft from the swivel hub. Support the
driveshaft by suspending it with wire or string -
do not allow the driveshaft to hang down under
its own weight, or the joints may be damaged.
4 Prise the now-exposed oil seal from the
differential housing, using a screwdriver or
similar instrument.

5 Smear the sealing lip of the new oil seal
with a little transmission oil, then using a metal
tube or socket of suitable diameter, drive the
new seal into the differential casing until the
outer surface of the seal is flush with the outer
surface of the differential casing.

6 Reconnect the driveshaft to the differential
as described in Chapter 8.

7 Refill or top-up the transmission fluid level
with reference to Section 2.

8 Refit the roadwheel, then lower the vehicle
to the ground.

8 Fluid cooler ~
removal and refitting

Removal

1 Firmly apply the handbrake, then jack up thé-
front of the vehicle and support it securely oo
axle stands (see Jacking and vehicle supporf)..
2 Drain the cooling system as described it
Chapter 1A.
3 Take note of the pipe and hose connections:
on the transmission and fluid cooler befors:
disturbing them, and take note of the hosg
routing {see illustration).
4 Position a suitable container beneath the
fluid cooler pipe connections on the trans:
mission. ]
5 Pull off the two protective rings over the ﬂuld
cooler pipe connections on the transmission.
Using a small screwdriver, release the
quick-release fittings and disconnect the two
fluid pipes from the transmission. Suitably plug
or cover the pipe and transmission unions.
6 Reposition the container beneath the pips:
connections on the fluid cooler.
7 Pull off the two protective rings over the fluid
pipe connections on the fluid cooler. Using &
small screwdriver, release the quick-release
fittings and disconnect the two fluid pipes
from the cooler. Suitably plug or cover the
pipe and fluid cooler unions.

8 Unscrew the bolt and two nuts securing the
fluid cooler to the transmission and withdray
the cooler from its location.

9 Release the retaining clips and disconnect
the two coolant hoses from the fluid cooler,
then remove the cooler from the enging
compartment.

Refitting

10 Refitting is a reversal of removal, bean‘ng‘
in mind the following points:

a) Ensure that the fluid pipes are correctly
routed and that the quick-release fittings
audibly engage when reconnected. ‘

b) Refill the cooling system as described in
Chapter 1A. }

\

¢) Check and if necessary top-up the
automatic transmission fiuid as described
in Section 2.

9 Transmission control system

electrical components ~
removal and refitting -

Selector lever position switch

Adjustment

1 Adjustment of the switch entails the use of
Vauxhall/Opel special tool KM-962, which is
then connected to the selector lever position
switch wiring connector on the transmission,
The tool contains a series of LEDs (light
emitting diodes), that illuminate in sequence
as e shlactor dosition is en
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:Ds do not illuminate correctly in each
tor lever position, the position switch
ring screws must be slackened and the
ch repositioned accordingly. As accurate
djustment of the position switch can only be
arried out using this tool, the work should be
entrusted to a Vauxhall/Opel dealer.

xhall/Opel dealer on completion (see
stment above). Bearing this in mind, it may
eneficial to have the complete operation
emoval, refitting and adjustment) carried out
the dealer at the same time.

Working in the engine compartment, release
retaining lug and unclip the transmission
fronic control unit and mounting bracket
the battery tray (see illustration 3.2).
tion the control unit and mounting bracket
foone side.

ress the selector cable adjuster from the
on the position switch, then pull back
retaining sleeve and lift the selector outer

4 Release the wiring harness from the support
bracket, and disconnect the switch wiring

he transmission selector shaft.
6 Bend up the lockplate, then unscrew the
switch hub retaining nut and withdraw from
shaft. It is recommended that the lockplate

Accurately mark the position of the selector

aver position switch on the switch and trans-

ission, then unscrew the two retaining bolts

d withdraw the switch from the transmission.

efitting

 Locate the position switch over the shaft

onto the transmission in the previously-

oted position. Insert the retaining bolts and

ghten them to the specified torque.

| Refit the switch hub nut together with a new

plate and tighten to the specified torque.

d the lockplate onto the nut to lock it.

10 Locate the lever on selector shaft and

ten the nut to the specified torque.

1 Reconnect the wiring and clip the wiring

0 the support bracket.

2 Refit the selector outer cable to the

ansmission bracket.

13 Press the cable adjuster onto the lever on

‘e position switch.

14 Refit the transmission electronic control
it to the battery tray.

{6 Unclip the selector lever cover from the
entre console, then unclip the selector lever
aiter from the cover. Disconnect the wiring
‘tonnector and manoeuvre the cover up and

9.3a Press the selector cable adjuster
(arrowed) from the lever on the position
switch...
off the selector lever {see illustrations 5.1a
and 5.1b).
17 Unclip the selector lever position display
incorporating the winter mode switch. Note
that the mode switch is an integral part of the
selector lever position display.
Refitting
18 Refitting is a reversal of removal.

Selector lever position display

19 Proceed as described in paragraphs 16
to 18.

Electronic control unit

Note: If a new ECU is to be fitted, this work
must be entrusted to a Vauxhall/Opel dealer
or suitably-equipped specialist. It is necessary
to reset the transmission electronic control
system prior to removal, and to programme the
new ECU after installation. This work requires
the use of dedicated Vauxhall/Opel diagnostic
equipment or a compatible alternative.

Removal

20 The automatic transmission electronic
control unit is located on the left-hand side of
the engine compartment, on the side of the
battery tray (see illustration).

21 Move the gear selector lever to the N
(neutral) position.

22 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

23 Open the locking bars and disconnect the
wiring plugs from the top and bottom of the
electronic control unit.

9.20 Automatic transmission electronic
control unit location (arrowed)

% £ 5 b
9.3b ... then pull back the retaining sleeve
(arrowed) and lift the outer cable from the
transmission bracket
24 At the top of the unit, press out the
retaining tab, then withdraw the control unit
upwards from the mounting bracket.

Refitting
25 Refitting is a reversal of removal.

Input and output shaft
speed sensors

Removal

26 The input and output speed sensors
are located on the rear of the transmission
casing, above the left-hand driveshaft
(see illustration). Working in the engine
compartment, reach down and disconnect the
wiring plug from the top of the sensor.

27 Unscrew the retaining bolt and remove the
sensor from the casing.

Refitting

28 With a new sealing ring fitted, insert the
sensor into the transmission casing aperture.
29 Tighten the retaining bolt securely and
reconnect the wiring plug.

10 Automatic transmission -

removal and refitting §
X

Note: This is an involved procedure, and it
may prove easier in many cases to remove
the transmission complete with the engine
as an assembly, as described in Chapter 2C.
If removing the transmission on its own, it is
suggested that this Section is read through
thoroughly before commencing work. Suitable

9.26 Transmission output (1) and input (2)
speed sensors
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A 3

10.7 Di t the i main
wiring harness at the connector (arrowed)
equipment will be required to support the
engine and transmission, and the help of
an assistant will be required. New torque
converter-to-driveplate bolts must be used on
refitting, and if the original torque converter
is being used, an M10 x 1.25 mm tap will be
required.

Removal

1 Apply the handbrake, then jack up the front
of the vehicle and support it on axle stands (see
Jacking and vehicle support). Allow sufficient
working room to remove the transmission
from under the left-hand side of the engine
compartment. Remove both front roadwheels
then, where necessary, undo the retaining
clips/screws and remove the engine undertray.
Also remove the engine top cover where fitted.
2 Move the gear selector lever to the N
(neutral) position.

3 Remove the battery and battery tray as
described in Chapter 5A.

4 Drain the transmission fluid as described in
Section 2.

5 Release the wiring harness from the support
bracket, and disconnect the selector lever
position switch wiring connector. Undo the
retaining bolt and remove the wiring harness
support bracket.

6 Press the selector cable adjuster from the
lever on the selector lever position switch, then
pull back the retaining sleeve and lift the selector
outer cable from the mounting bracket on the
transmission (see illustrations 9.3a and 9.3b).
7 Disconnect the transmission main wiring
harness at the connector on top of the
transmission, then unclip the harness from the
support bracket (see illustration).

8 Pull off the transmission vent hose
located adjacent to the main wiring harness
connector.

9 Unscrew the bolt securing the coolant
expansion tank to the front body panel. Unclip
the tank and position it to one side.

10 Remove the transmission fluid level
dipstick, then unscrew the dipstick tube
retaining nut. Withdraw the dipstick tube from
the transmission and recover the seal.

11 Unscrew the bolt and two nuts, and
detach the fluid cooler from the front of the
transmission.

12 Pull off the two protective rings over the
fluid cooler pipe connections on the trans-
mission. Using a small screwdriver, release
the quick-release fittings and disconnect the
two fluid pipes from the transmission. Suitably
plug or cover the pipe and transmission
unions, then secure the pipes clear of the
transmission.

13 Unscrew the nut and detach the earth
cable from the top of the transmission.

14 Unscrew and remove the three uppermost
bolts securing the transmission to the rear

J44609

10.29 Check that the torque converter is fully entered

1 Straight-edge
hole

2 Vernier calipers on bolt

3 Torque converter centre
stub

of the engine. Remove the wiring harness
support bracket.
15 Attach a suitable hoist and lifting tackle to
the lifting bracket(s) located on the left-hand
side of the cylinder head, and support the
weight of the engine/transmission.

16 Refer to Chapter 10 and remove the fronf
subframe.

17 Disconnect the inner ends of both
driveshafts from the differential as described
in Chapter 8. There is no need to disconnect:
the driveshafts from the swivel hub. Suppot’
the driveshafts by suspending them with wire
or string — do not allow the driveshafts to hang
down under their own weight, or the joints
may be damaged.

18 Unbolt and remove the rear enginel
transmission mounting torque link bracket
with reference to Chapter 2A.

19 Prise out the two access covers from the
driveplate end of the transmission housing.
20 Working through the bellhousing access
holes, unscrew the three torque converter-to-
driveplate bolts. It will be necessary to tum
the engine, using a suitable spanner or socket
on the crankshaft pulley or sprocket bolt (as
applicable), to gain access to each bolt in tum:
through the aperture. Use a screwdriver of
a similar tool to jam the driveplate ring gear,
preventing the driveplate from rotating as the-
bolts are loosened. Discard the bolts. |
21 Unbolt and remove the left-hand engine/ |
transmission mounting bracket from the
transmission with reference to Chapter 2A.
22 Lower the engine and transmission by
approximately 5 cm making sure that the
coolant hoses and wiring harnesses are not
stretched.

23 Support the weight of the transmission
on a trolley jack. Ensure that the engineis
adequately supported as previously described.
24 Unscrew and remove the lower trans-
mission-to-engine bolts.

25 Make a final check that all components
have been disconnected, and are positioned
clear of the transmission so that they will not
hinder the removal procedure.

26 With the help of an assistant, carefully
withdraw the transmission from the engine.
taking care to ensure that the torque converter
remains firmly in place in the transmission.
Note that there are two locating dowels in the
rear of the engine which may be tight, and it
may be necessary to rock the transmission
from side-to-side to release it from them. If this
precaution is not taken, the torque converter
could fall out, resulting in fluid spillage and
possible damage.

27 Lower the transmission to the ground and
withdraw it from under the vehicle. Retain the
torque converter while the transmission is
removed by bolting a strip of metal across the
transmission bellhousing end face.

Refitting

28 If the original torque converter is being
refitted, commenge.refitting by recutting the
torque o t L }




Automatic transmission 7Be7

rque converter using an M10 x 1.25 mm
lean any rust from the centre stub of the
e converter and the hole in the centre
> driveplate. Apply a little grease to the
ct surfaces.

heck that the torque converter is fully
ed inside the transmission bellhousing
easuring the distance from the flange to
olt holes in the torque converter, using
aight-edge and vernier calipers (see
ration). The distance must measure
ximately 12.0 mm.

a new transmission is being fitted,
nanufacturers recommend that the
cooler passages are flushed clean
e the new transmission is installed.
y, compressed air should be used (in
1 case, ensure that adequate safety
utions are taken; in particular, eye
ction should be worn). Alternatively, the
r can be flushed with clean automatic
mission fluid until all the old fluid has
removed, and fresh fluid runs clear from
soler outlet.

osition the transmission under the front
2 vehicle, and support with the trolley
Remove the strip of metal retaining the
e converter in the transmission, and
the torque converter in position as the
mission is located on the engine.

fith the help of an assistant, raise the
mission and locate it on the engine.
all of the engine-to-transmission bolts
tight, then tighten them progressively to
specified torque.

aise the engine and transmission, then

refit the left-hand mounting and bracket with
reference to Chapter 2A. Remove the hoist
and lifting tackle.

34 Align the holes of the torque converter with
the holes in the driveplate. Apply locking fluid
to the threads of the new bolts, then insert
them separately and tighten to the specified
torque while holding the driveplate ring gear
stationary with the screwdriver. Refit the two
access covers to the transmission housing.
35 Refit the rear engine/transmission
mounting torque link bracket with reference to
Chapter 2A.

36 Reconnect the driveshafts to the trans-
mission with reference to Chapter 8.

37 Refit the front subframe assembly with
reference to Chapter 10.

38 Reattach the earth cable to the top of the
transmission.

39 Place the fluid cooler in position on the
transmission, then refit and tighten the bolt
and two nuts to the specified torque.

40 Reconnect the quick-release fluid cooler
hoses together with new O-ring seals to the
transmission.

41 Refit the transmission fluid level dipstick
tube together with a new O-ring seal to the
cylinder block and secure with the retaining
nut tightened securely. Reinsert the dipstick.
42 Locate the coolant expansion tank back
in position, then refit and tighten the retaining
bolt.

43 Refit the transmission vent hose.

44 Clip the transmission wiring harness to
the support bracket and reconnect the wiring
harness connector.

45 Pull back the retaining sleeve and insert
the selector outer cable into the mounting
bracket on the transmission. Press the
selector cable adjuster back onto the lever on
the selector lever position switch.

46 Refit the wiring harness support bracket
and retaining bolt and secure the harness
to the bracket. Reconnect the selector lever
position switch wiring connector.

47 Refit the battery tray and battery as
described in Chapter 5A.

48 Refill the transmission with the specified
fluic as described in Section 2.

49 Where fitted, refit the engine undertray,
then refit the roadwheels and lower the vehicle
to the ground. Refit the engine top cover
where applicable.

11 Automatic transmission
' overhaul- }
- general information

In the event of a fault occurring on the
transmission, it is first necessary to determine
whether it is of an electrical, mechanical or
hydraulic nature, and to achieve this, special
test equipment is required. It is therefore
essential to have the work carried out by a
Vauxhall/Opel dealer if a transmission fault is
suspected.

Do not remove the transmission from the
car for possible repair before professional
fault diagnosis has been carried out, since
most tests require the transmission to be in
the vehicle.



Chapter 7 Part C:
Easytronic transmission

7Ce1

Section number

Ontents Section number
h module with MTA control unit — removal and refitting. . .. ... 5/ Coneral Iformation .. o.cvutivis sesseimn st s mm e aainE
[Diveshaft oil seals—renewal. . .......cocviviiiieiieniinannan 6 Selector lever assembly — removal and refitting DR
Easytronic transmission — removal and refitting. . ............... 7 Transmission oil - draining and refilling . . . ...........
ytronic transmission overhaul - general information . ......... 8 Transmission shift module ~ removal and refitting
Degrees of difficulty
;“asasy, suitable for % Fairly easy, suitable % Fairly difficult, g§ Difficult, suitable % Very difficult, §
novice with little % for beginner with % suitable for competent& for experienced DIY & suitable for expert §
experience % | some experience | DIY mechanic 2 | mechanic 2 | DIY or professional g

Five forward speeds and one reverse, automatic or manual selection.
Integral differential
F13+ MTA

3.73:1
1.96:1
1.31:1
0.95:1
0.76:1
3.31:1

4.18:1
Ibf ft

18 13

See Chapter 2A or 2B
See Chapter 2A or 2B

Angle-tighten a further 45°
Angle-tighten a further 135°

Angle-tighten a further 45°
Angle-tighten a further 135°

expert22 ana http://rutracker.org
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J44733

1.1 Easytronic (MTA) transmission

1 Transmission shift module
2 Wiring harness

3 Hydraulic fluid reservoir

4 Clutch control module

General information

1 The Easytronic MTA transmission (Manual
Transmission Automatic-shift) is essentially
a conventional manual transmission with the
addition of a clutch module and shift module,
used in conjunction with a self-adjusting
clutch plate (see illustration).

2 The description of the MTA transmission is
basically as for the manual transmission given
in Chapter 7A, but with an electronically-
operated hydraulic clutch control module
and gear selection module. The transmission

2.4 Differential cover plate securing bolts (arrowed)

5 Hydraulic supply line to clutch control module

6 Wiring harness for clutch control module

7 Hydraulic pressure line to clutch release
cylinder

can be switched between fully automatic and

manual mode, even while driving.

8 The clutch control module incorporates its

own master cylinder and pushrod, which is

operated electrically by a worm gear.

4 The gear selection module is fitted with

a shifting motor and a selector motor, which

together position the selector lever to move

the selector forks in the transmission. It is

located in exactly the same position as the

gear selection cover fitted to the conventional

manual transmission.

5 Inthe event of a problem, in the first instance

the vehicle should be taken to a Vauxhall/

Opel dealer or diagnostic specialist who

will have the TECH2 diagnostic equipment

(or equivalent) necessary to pin-point the
faulty area. Note also that if the transmissl
assembly, shift module or clutch mod
are renewed, the vehicle must be taken to
Vauxhall/Opel dealer or diagnostic specialisi
in order to have the fault memory erased and.
new parameters programmed into the ECU.

specified service operation, however, it maj.
be considered necessary if the vehicle has
covered a high mileage or if a new transmission
is being fitted. No drain plug is fitted.
Draining

1 Apply the handbrake, then jack up the front
of the vehicle and support it on axle stands
(see Jacking and vehicle support). Remove
the engine undertray where fitted.

2 Unbolt the rear engine/transmission
mounting torque link bracket from the trans-
mission and pivot it to one side. If necessal
for improved access, undo the bolt secul
the rear engine/transmission mounting torque’
link to the subframe and remove the torque
link and bracket assembly. |
3 Undo the two bolts and remove the cross-
brace from the front subframe.

4 Place a suitable container under the
differential cover plate. Unscrew the securing
bolts and withdraw the cover plate, allowing
the transmission oil to drain into the containet
(see illustration). Recover the gasket and,
necessary, renew it.

5 Refit the differential cover plate together
with the gasket, and tighten the securing bolts
to the specified torque. Refit the rear enginel
transmission mounting torque link and tighten
the bolts to the specified torque.

6 Refit the cross-brace to the front subframe, -
ensuring that the mark LH on the end of the.
brace is toward the left-hand side of the cat.
Tighten the two retaining bolts securely.

2.7 Transmission éiflevel plug (arrowed)
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Refilling

T Wipe clean the area around the level plug.
level plug is located behind the driveshaft
or joint on the left-hand side of the
ission (see illustration). Unscrew the
g and clean it.

8 The transmission is refilled through the
ent on top of the transmission. Wipe clean
ihe area around the vent, then unscrew and
ove it. Refill the transmission with the
ified grade of oil given in Lubricants and
ids, until it reaches the bottom of the level
g aperture. Allow any excess oil to drain,
n refit and tighten the level plug. Note:
new, the transmission is originally filled

hole.

efit and tighten the vent, then refit the

engine undertray (where fitted) and lower the
icle to the ground.

 Selector lever assembly -
- removal and refitting

wy

moval

rom inside the car, pull the gear selector
er knob off the selector lever.

3 Release the wiring harness at the front of
the selector lever housing and disconnect the

4 Unscrew the four bolts securing the selector
gver housing to the floor. Lift the housing up
and out of its location and remove it from the

Refitting

& Refitting is a reversal of removal.
Transmission shift module - %
emoval and refitting : N

1 Switch on the ignition, then depress the
footbrake pedal and move the selector lever
o position N. Switch off the ignition.

2 Remove the battery and battery tray as
cribed in Chapter 5A.

isconnect the two wiring plugs and release
harness from the support cable-ties on the
of the transmission.

nbolt and remove the transmission shift
odule from the top of the transmission. To
this, lift it and tilt it slightly forwards before
oving. Recover the gasket.

the module cannot be removed because
of internal jamming, unbolt the selector
motor followed by the shifting motor (see
illustration), and use a screwdriver to move
he selector lever to its neutral position first.
e selector motor is the uppermost unit.

4.5 Shift motor (1) and selector motor (2)
on the transmission shift module
Note: The manufacturers recommend that
the shift module assembly is never re-used if

dismantled.

Refitting

6 Clean the gasket faces of the module and
transmission, and obtain a new gasket.

7 Make sure that the selector lever is in
neutral, by checking that the mark on the
segment is aligned with the pinion tooth.
Check also that the lever is fully extended so
that the annular groove is visible. The shift
forks in the transmission must also be in
neutral — use a screwdriver to move them if
necessary (see illustrations).

8 Refit the shift module together with a new
gasket, then insert the bolts and tighten to the
specified torque.

9 Reconnect the wiring and secure with new
cable-ties.

10 Refit the battery and battery tray as
described in Chapter 5A.

11 Finally, it may be necessary to have a
Vauxhall/Opel dealer or diagnostic specialist

4.7a Neutral mark (1) and shift lever
shaft (2) on the transmission shift module
reprogramme all volatile control unit memories.
If a new control unit has been fitted, a
Vauxhall/Opel dealer or diagnostic specialist
must programme the unit specifically for the
model to which it is fitted.

5 Clutch modul S
AUtC e §

with MTA controlunit- N
removal and refitting : §

Note: Bleeding the module is carried out
using the Vauxhall/Opel TECH2 diagnostic
instrument, therefore this work should
be entrusted to a Vauxhall/Ope! dealer or
diagnostic specialist.

Removal

1 Apply the handbrake, then jack up the front
of the vehicle and support it on axle stands
(see Jacking and vehicle support). Where
necessary, remove the engine undertray.

2 Disconnect the wiring from the Easytronic
transmission and release it from the cable-tie
supports.

J44e24

4.7b Groove (3) visible when the shift
module is in neutral

4.7c Using a screwdriver to move the
transmis: * forks into neutral
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3 Place a suitable container beneath the front
of the transmission to catch spilt hydraulic
fluid.

4 Fit a hose clamp to the hydraulic hose
leading from the hydraulic fluid reservoir to the
clutch control unit, then disconnect the hose.”
5 Disconnect the hydraulic quick-release
pressure hose from the clutch control unit.

6 Unscrew the mounting bolts and remove
the clutch module with MTA control unit from
the transmission.

Refitting

7 Refitting is a reversal of removal, but tighten
the mounting bolts to the specified torque.
Make sure that the quick-release pressure
hose is fully engaged - it must make an audible
connection. Bleed the hydraulic circuit. Finally,
it may be necessary to reprogramme all
volatile control unit memories. If a new control
unit has been fitted, a Vauxhall/Opel dealer or
diagnostic specialist must programme the unit
specifically for the model to which it is fitted.

\

X

6 Driveshaft oil seals -
renewal

1 Apply the handbrake, then jack up the front
of the vehicle and support it on axle stands
(see Jacking and vehicle support). Remove
the relevant front roadwheel.

2 Drain the transmission oil as described in
Section 2 or be prepared for oil loss as the
seal is changed.

3 Disconnect the inner end of the relevant
driveshaft from the differential as described
in Chapter 8. There is no need to disconnect
the driveshaft from the swivel hub. Support the
driveshaft by suspending it with wire or string —
do not allow the driveshaft to hang down under
its own weight, or the joints may be damaged.
4 Prise the now-exposed oil seal from the
differential housing, using a screwdriver or
similar instrument.

5 Smear the sealing lip of the new oil seal
with a little transmission oil, then using a metal
tube or socket of suitable diameter, drive the
new seal into the differential casing until the
outer surface of the seal is flush with the outer
surface of the differential casing.

6 Reconnect the driveshaft to the differential
as described in Chapter 8.

7 Refill or top-up the transmission oil level
with reference to Section 2.

8 Refit the roadwheel, then lower the vehicle
to the ground.

X
&

Note: This is an involved procedure, and it may

7 Easytronic transmission -
- removal and refitting

well prove easier to remove the transmission
complete with the engine as an assembly (see
Chapter 2C), then separate the transmission.
However, this Section describes removing the
transmission leaving the engine in position.
Suitable equipment will be required to support
the engine and transmission, and the help of
an assistant will be required.

Removal

1 Apply the handbrake, then jack up the
front of the vehicle and support it on axle
stands (see Jacking and vehicle support).
Allow sufficient working room to remove the
transmission from under the left-hand side of
the engine compartment. Remove both front
roadwheels then, where necessary, undo the
retaining clips/screws and remove the engine
undertray. Also remove the engine top cover
where fitted.

2 Remove the air cleaner housing and inlet
ducts (see Chapter 4A or 4B).

3 Drain the transmission cil as described in
Section 2 or be prepared for oil loss as the
transmission is removed.

4 Remove the transmission shift module as
described in Section 4.

5 Attach a suitable hoist and lifting tackle to
the lifting bracket(s) located on the left-hand
side of the cylinder head, and support the
weight of the engine/transmission.

6 Refer to Chapter 10 and remove the front
subframe.

7 Disconnect the inner ends of both
driveshafts from the differential as described
in Chapter 8. There is no need to disconnect
the driveshafts from the swivel hub. Support
the driveshafts by suspending them with wire
or string — do not allow the driveshafts to hang
down under their own weight, or the joints
may be damaged.

8 Unbolt and remove the rear engine/
transmission mounting torque link bracket
with reference to Chapter 2A or 2B.

9 Disconnect the wiring from the transmission
clutch and shift modules, and release the
wiring from the support cables.

10 Unbolt and remove the left-hand engine/
transmission mounting bracket from the trans-
mission with reference to Chapter 2A or 2B.
11 Lower the engine and transmission by
approximately 5 cm making sure that the
coolant hoses and wiring harnesses are not
stretched.

12 Unscrew and remove the upper bolts
securing the transmission to the rear of the
engine. Where necessary, pull up the coolant
hoses and secure them away from the
transmission using plastic cable-ties.

13 Support the weight of the transmission
on a trolley jack, then unscrew the remaining
transmission-to-engine bolts.

14 Make a final check that all components
have been disconnected, and are positioned

clear of the transmission so that they will
hinder the removal procedure.

15 With the help of an assistant, carefi
withdraw the transmission from the engi
Take care not to allow the weight of
transmission to hang on the input st
otherwise the clutch friction disc hub may
damaged. Note that there are two locat
dowels which may be tight, and it may
necessary to rock the transmission fr
side-to-side to release it from them. O
the transmission is free, lower the jack
manoeuvre the unit out from under the car.
Refitting

16 Commence refitting by positioning

transmission on the trolley jack beneath
engine compartment. With the help of
assistant, raise the transmission and local
on the engine, making sure that the input s
engages accurately with the splines of

friction disc hub. With the transmission loca
on the dowels, insert all of the retaining b
and tighten to the specified torque.

17 The remaining refitting procedure i
reversal of removal, noting the following poi

a) Tighten ali nuts and bolts to the specif
torque (where given).

b) Renew the driveshatt oil seals (see
Section 6) before refitting the driveshat

c) Refit the front subframe assembly with
reference to Chapter 10.

d) Refit the transmission shift module as
described in Section 4.

e) Refit the air cleaner housing and inlet
ducts with reference to Chapter 4A or

) Refit the battery tray and battery as
described in Chapter 5A.

g) Refill or top-up the transmission with
the specified type and quantity of oil, a
described in Section 2.

h) Finally, it may be necessary to have
a dealer or diagnostic specialist
reprogramme alf volatile control unit
memories.

8 Easytronic transmission
_overhaul -
general information

In the event of a fault occurring on
transmission, it is first necessary to detern
whether it is of an electrical, mechanica
hydraulic nature, and to achieve this, spe
test equipment is required. It is therel
essential to have the work carried out b
Vauxhall/Opel dealer if a transmission fau
suspected.

Do not remove the transmission from
car for possible repair before professic
fault diagnosis has been carried out, si
most tests require the transmission to b
the vehicle.
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grees of difficulty

Section number

Section number

4 Driveshafts — removal and refitting. . . . ........oooii il 2
.......................... See Chapter 1A or 1B General information 1
3

sutable for 3 | Fairly easy, suitable §§ Fairly difficult, % Difficult, suitable § Very difficult, §
e with little "\Q for beginner with \?‘é suitable for competent§ for experienced DIY § suitable for expert §
ience % | some experience &g | DIY mechanic 2 | mechanic 2 | DIY or professional &

cifications

brication (overhaul only — see text)
it type/specification. . . .....ovineunn.

que wrench settings
aft retaining nut:*

d balljoint-to-swivel hub nut*. . ........
nuts.

at each end

Unequal length shafts with ball-and-cage type constant velocity joint

Use only special grease supplied in sachets with gaiter kits — joints are

otherwise pre-packed with grease and sealed

Nm

70

60
110
35

Ibf ft

52

Angle-tighten through a further 60°
Angle-tighten through a further 5°

44
81
26

ral information

is transmitted from the differential to
wheels by means of two solid steel
fts of unequal length. The right-hand
aft is longer than the left-hand one,
he position of the transmission unit.
driveshafts are splined at their outer
accept the wheel hubs, and are
o that each hub can be fastened by
t. The inner end of each driveshaft is
fo accept the differential sun gear. On
ltre petrol engine models, and all diesel
models, a vibration damper is attached
ght-hand driveshaft.

onstant velocity (CV) joints are fitted to
nd of the driveshafts, to ensure the
nd efficient transmission of drive
Ithe angles possible as the roadwheels
p-and-down with the suspension, and
turn from side-to-side under steering.
er and outer constant velocity joints

ball-and-cage type.

Note: A new driveshaft retaining nut, inner joint
circlip, lower arm balljoint clamp bolt and nut
and a new track rod end retaining nut will be
needed for refitting. The driveshaft outer joint
splines may be a tight fit in the hub and it is
possible that a puller/extractor will be required
to draw the hub assembly off the driveshaft
during removal.

Removal

'wmr the vehicle resting on its

1 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).

Remove the relevant front roadwheel.

2 Using a hammer and small chisel, carefully
tap up the staking securing the driveshaft
retaining nut {see illustration).

3 Refit at least two roadwheel bolts to the
front hub, and tighten them securely. Have
an assistant firmly depress the brake pedal
to prevent the front hub from rotating, then
using a socket and extension bar, slacken the
driveshaft retaining nut. Alternatively, a tool

2.2 Carefully tap up the staking securing
the drivesha® g nut
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2.3 Using a fabricated tool to hold the
front hub stationary whilst the driveshaft
retaining nut is slackened

can be fabricated from two lengths of steel
strip (one long, one short) and a nut and bolt;
the nut and bolt forming the pivot of a forked
tool. Bolt the tool to the hub using two wheel
bolts, and hold the tool to prevent the hub
from rotating as the driveshaft retaining nut is
undone (see illustration).

4 Unscrew and remove the driveshaft
retaining nut. Discard the nut; a new one must
be used on refitting.

5 Slacken and remove the nut securing the
steering gear track rod balljoint to the swivel
hub, and release the balljoint tapered shank
using a universal balljoint separator (see
illustration). Discard the nut; it should be
renewed whenever it is disturbed.

6 Unscrew and remove the lower arm balljoint
clamp bolt nut, and withdraw the clamp bolt
from the swivel hub (see illustration). Discard
the clamp bolt nut; a new one must be used
on refitting.

2.7 Use a chisel or screwdriver as a
wedge to expand the lower portion of the
swivel hub

2.9a Use a soft-faced hammer to drive the
driveshaft from the hub splines . ..

2.5 Unscrew the retaining nut, then use a
balljoint separator tool to remove the track
rod end from the swivel hub

7 Use a chisel or screwdriver as a wedge to
expand the lower portion of the swivel hub
(see illustration).

8 Using a lever, push down on the lower arm
to free the balljoint from the swivel hub (see
illustration), then move the swivel hub to one
side and release the balljoint, taking care not
to damage the balljoint rubber boot.

9 The swivel hub must now be freed from the
end of the driveshaft. It should be possible to
pull the hub off the driveshaft, but if the end of
the driveshaft is tight in the hub, then tap the
end of the driveshaft with a soft-faced hammer
while pulling outwards on the swivel hub (see
illustrations). Alternatively, use a suitable
puller to press the driveshaft through the hub.
Support the driveshaft by suspending it with
wire or string; Do not allow the driveshaft to
hang down under its own weight, or the joints
may be damaged.

10 Where fitted, remove the splash shield

2.8 Push down the lower suspension arm
to free the balljoint from the swivel hub

| hub ds

L 228 i
2.6 Unscrew the nut, and withdraw the
clamp bolt from the swivel hub

from under the engine compartment. Positi
a container beneath the transmission to
any oil that may be spilt.

11 A suitable lever will now be requir
release the inner end of the driveshaft fro
the differential. To release the right-ha
driveshaft, a flat steel bar with a good chanf
on one end can be used. The left-hand
driveshaft may prove more difficult to rel
and a suitable square- or rectangular-section
bar may be required. !
12 Lever between the driveshaft and fhe
differential housing to release the drive
circlip from the differential. Carefully withdra
the driveshaft from the transmission un
taking great care not to damage the drivesf
oil seal, and remove the driveshaft from
underneath the vehicle (see illustration).
18 Plug the opening in the differential,
prevent further oil loss and dirt ingress.
Caution: Do not allow the vehicle to
on its wheels with one or both driveshaft
removed, as damage to the wheel bearii
may result. If the vehicle must be mo
on its wheels, clamp the wheel bearing
using a long threaded rod and spacers
take the place of the outer driveshaft jol
through the hub.

Refitting

14 Before installing the driveshaft, examin
the driveshaft oil seal in the transmission f
signs of damage or deterioration. Renew!
necessary, referring to the relevant parti
Chapter 7 for further information.
15 Remove the circlip from the end of th

2.12 Lever the driveshaft CV joint out

2.9b ... then pull the

the trar ission to rel its circlip fro
e differential
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15 Prior to refitting, ensure that the
p (arrowedl) is correctly located in the
inner CV joint groove

constant velocity joint splines and discard
@ new circlip, making sure it is correctly
nits groove (see illustration).
oroughly clean the driveshaft splines,
apertures in the transmission unit and
issembly. Apply a thin film of grease to
I seal lips, and to the driveshaft splines
Iders. Check that all gaiter clips are
fastened.

ove the plug from the transmission
agraph 13) and offer up the driveshaft.
¢ the joint splines with those of the
ential sun gear, taking great care not to
the oil seal.

ice a screwdriver or similar tool on the

the driveshaft

Cut the gaiter open using a suitable knife and remove it from

2.18 Using a punch on the CV joint weld
bead to drive the joint into the differential
until the circlip engages positively

slot/weld bead on the inner driveshaft joint,
not the rubber cover, and drive the shaft
into the differential until the retaining circlip
engages positively (see illustration). Pull on
the joint, not the shaft, to make sure that the
joint is securely retained by the circlip.

19 Locate the outer constant velocity joint
splines with those of the swivel hub, and slide
the joint back into position in the hub.

20 Using the lever, push down on the lower
suspension arm, then relocate the balljoint and
release the arm. Make sure that the balljoint
stub is fully entered in the swivel hub.

21 Insert the balljoint clamp bolt to the swivel
hub, so that its threads are facing to the rear
of the vehicle. Fit a new nut to the clamp bolt,
and tighten it to the specified torque setting.
22 Engage the track rod balljoint in the swivel
hub, then fit the new retaining nut and tighten
it to the specified torque.

23 Screw on a new driveshaft nut. Using
the method employed on removal to
prevent rotation, tighten the new driveshaft
retaining nut through the stages given in the
Specifications at the start of this Chapter.

24 With the nut correctly tightened, stake it
in position by tapping the edge of the nut into
the grooves in the driveshaft in two places
(see illustration).

25 Refit the splash shield under the engine

‘{, i o :

(where fitted), then refit the roadwheel, then

3.5 Outer CV joint snap-ring (arrowad)

2.24 Stake the driveshaft retaining nut
by tapping the edge of the nut into the
grooves in the driveshaft in two places

lower the vehicle to the ground and tighten
the roadwheel bolts to the specified torque.
26 Check and if necessary top-up the trans-
mission ol level, using the information given in
the relevant part of Chapter 7.

Outer CV joint gaiter
1 Remove the driveshaft from the car as
described in Section 2, then secure the shaft
in a vice equipped with soft jaws.

2 Release the rubber gaiter inner and outer
retaining clips by cutting through them using a
junior hacksaw (see illustration). Spread the
clips and remove them from the gaiter.

3 Slide the rubber gaiter down the shaft to
expose the CV joint or, alternatively, cut the
gaiter open using a suitable knife and remove
it from the driveshaft (see illustration).

4 Using old rags, clean away as much of the
old grease as possible from the CV joint. It is
advisable to wear disposable rubber gloves
during this operation.

5 The outer CV joint will be retained on the
driveshaft either by an external snap-ring, or by
an internal circlip {see illustration). If an external

R
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end of the shaft

snap-ring is fitted, use circlip pliers to expand
the snap-ring as the CV joint is removed.

6 Using a mallet, sharply strike the edge of
the outer joint to drive it off the end of the
shaft (see illustrations).

7 Once the joint has been removed, extract
the snap-ring from the joint, or remove the
circlip from the groove in the driveshaft splines

3.7 Removing the circlip from the groove
in the driveshaft splines

3.6a Sharply strike the edge of the outer joint to drive it off the

(see illustration). A new snap-ring or circlip

must be fitted on reassembly.

8 If still in place, withdraw the rubber gaiter

from the driveshaft.

9 With the CV joint removed from the
driveshaft, wipe away the remaining grease
(do not use any solvent) to allow the joint

components to be inspected.

3.6b If an external snap-ring is fitted, use circlip pliers to
the snap-ring as the joint is removed

i S

3.12 Components required for drive:
gaiter renewal

shaft

driveshaft

3.13 Slide the new rubber gaiter and retaining clips onto the

38.14a Fit o »

10 Move the inner splined driving
from side-to-side to expose each ball
at the top of its track. Examine the b
cracks, flat spots, or signs of surfacep
11 Inspect the ball tracks on the inn
outer members. If the tracks have
the balls will no longer be a tight
same time, check the ball cage wi
wear or cracking between the windo!
12 If, on inspection, any of the consl
velocity joint components are found
worn or damaged, it will be neci
renew the complete joint assembly.
is in satisfactory condition, obtain a
consisting of a new gaiter and retaini
a constant velocity joint snap-ring or
and the correct type and quantity
(see illustration).

13 Slide the new rubber gaiter and
clips onto the driveshaft (see illu:
14 Fit anew snap-ring to the constanty
joint, or a new circlip to the groove
driveshaft, as applicable (see illust
15 Pack the joint with the grease sy

he constant
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4b ...or anew circlip to the groove in
the driveshaft

e repair kit (see illustration). Work the
ase well into the bearing tracks whilst

e the joint with the driveshaft splines.
e joint onto the driveshaft until the

the gaiter over the joint, and ensure
gaiter lips are correctly located in the
joves on both the driveshaft and constant
joint. Lift the outer sealing lip of the
to equalise air pressure within the

Il the large gaiter retaining clip as tight
ossible, and locate the hooks on the clip
r slots. Remove any slack in the gaiter
ing clip by carefully compressing the
section of the clip. In the absence of
pecial tool, a pair of side-cutters may be
d. Secure the small retaining clip using the
procedure (see illustrations).

eck that the constant velocity joint
es freely in all directions, then refit the
aft to the car as described in Section 2.

' 3.18a Secure the large gaiter retaining clip in position by
compressing the raised section of the clip

2 e S A T
3.15 Pack the joint with the grease
supplied in the repair kit

Inner CV joint gaiter

Note: The inner CV joint gaiter is removed
from the roadwheel end of the driveshaft after
removal of the outer CV joint. If working on the
right-hand driveshaft, this will only be possible
on 1.0 and 1.2 litre petrol engine models. On
all other models the complete driveshaft must
be renewed as it is not possible to remove the
vibration damper (necessary for removal of the
gaiter) without damage.

20 Remove the outer CV joint gaiter as
described previously.

21 Mark the fitted position of the inner joint
gaiter on both the driveshaft and CV joint.

22 Release the rubber gaiter inner and outer
retaining clips by cutting through them using a
junior hacksaw. Spread the clips and remove
them from the gaiter.

23 Pull the gaiter off the CV joint then slide
it down the driveshaft and remove it from the
roadwheel end of the shaft.

24 Using old rags, clean away as much of the
old grease as possible from the CV joint. It is
advisable to wear disposable rubber gloves
during this operation.

25 Move the inner splined driving member
from side-to-side to expose each ball in turn
at the top of its track. Examine the balls for
cracks, flat spots, or signs of surface pitting.

3.16 Tap the joint onto the driveshaft until
the snap-ring or circlip engages in its
groove

26 Inspect the ball tracks on the inner and
outer members. If the tracks have widened,
the balls will no longer be a tight fit. At the
same time, check the ball cage windows for
wear or cracking between the windows.

27 |If, on inspection, any of the inner constant
velocity joint components are found to be worn
or damaged, it will be necessary to renew the
complete driveshaft assembly. If the joint is
in satisfactory condition, obtain a repair kit
consisting of a new gaiter and retaining clips
and the correct type and quantity of grease.
28 Slide the new rubber gaiter and retaining
clips onto the driveshaft.

29 Pack the CV joint with the grease supplied
in the repair kit. Work the grease well into the
bearing tracks whilst twisting the joint, and fill
the rubber gaiter with any excess.

30 Align the gaiter with the mark made on
the driveshaft during removal and ease the
gaiter over the joint. Lift the outer sealing lip
of the gaiter to equalise air pressure within the
gaiter.

31 Pull the large gaiter retaining clip as tight
as possible, and locate the hooks on the clip
in their slots. Remove any slack in the gaiter
retaining clip by carefully compressing the
raised section of the clip. In the absence of
the special tool, a pair of side-cutters may be

3.18b The small inner retaining olin is securad in the same way
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used. Secure the small retaining clip using the
same procedure.

32 Check that the constant velocity joint
moves freely in all directions, then refit the
outer constant velocity joint as described
previously.

Checking

1 First carry out the checks described in
Chapter 1A or 1B, to reveal if there is any wear
in one of the driveshaft joints.

2 If there is any doubt about the tightness of the
driveshaft retaining nut, obtain a new nut, then
fit and tighten it using the procedures described
in Section 2. Once tightened, stake the nut in
position and refit the centre cap or wheel trim.
Repeat this check on the other driveshaft nut.

3 Road test the vehicle, and listen for a
metallic clicking noise from the front as
the vehicle is driven slowly in a circle on
full-lock. If evident, this indicates wear in the
outer constant velocity joint which must be
renewed.

4 To check for wear on the inner joint, apply
the handbrake then jack up the front of the
vehicle and support it on axle stands (see
Jacking and vehicle support). Attempt to move
the inner end of the driveshaft up-and-down,

then hold the joint with one hand and attem
to rotate the driveshaft with the other
excessive wear is evident, the comple
driveshaft must be renewed. Note: /f
consistent with roadspeed, is felt t

car when accelerating, there is a po y
wear in the inner constant velocity Joints.

Renewal

5 To renew the outer constant velocity fo
follow the procedures in Section 3. If the
gaiter is going to be re-used, it can be left
the driveshaft, take care not to damagel
gaiter when removing the retaining clips.
6 The inner constant velocity joints are
available separately and if excesslve!y NG
the complete driveshaft must be renewed
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Section number

Inti-lock braking system (ABS) - general information. ... ........ 18 Handbrake warning light switch — removal and refitting
iti-lock braking system (ABS) components - removal and refitting . 19 Hydraulic pipes and hoses —renewal. . . .............
ofluld leveleheck ... v s i vsi vasie s See Weekly checks Hydraulic system-bleeding ...........cooiviiiiiiienin...
B AU TONEWALL +.vc v wmmwosiwiviems grmisraswmiens See Chapter 1Aor 1B Master cylinder — removal, overhaul and refitting ...............
e pedal and mounting bracket — removal and refitting. . . ..... 11 Rear brake drum - removal, inspection and refitting. . . . .........
font brake caliper — removal, overhaul and refitting. .. .......... 8 Rear brake shoewearcheck . ............... See Chapter 1A or 1B
Font brake disc — inspection, removal and refitting ............. 6 Rearbrakeshoes—renewal.......iccovieiiiininiiiieniines 5
front brake pad wear check .. .............. Rear wheel cylinder - removal, overhaul and refitting . . . ......... 9
Bbrake pads — reneWaAl . .« «uve s amsiie e o wesas s e Stop-light switch — removal and refitting . . .. ..........ooociunn 16
Sl RTORTatOn: o s v s s srvm e sisviss s o as s st Vacuum pump (diesel engine models) - removal and refitting. . . . . . 20
_}.w dbrake cables - removal and refitting Vacuum servo unit — testing, removal and refitting ..............
tandbrake lever — removal and refitting. Vacuum servo unit check valve — removal, testing and refitting . ... 13
Handbrake operation and adjustment check. . . .See Chapter 1A or 1B
Degrees of difficulty
asy, suitable for % Fairly easy, suitable % Fairly difficult, % Difficult, suitable % Very difficult, §
novice with little 23 | for beginner with 2% | suitable for competent & | for experienced DIY & | suitable for expert 3\
experience % some experience § DIY mechanic § mechanic & DIY or professional §

.

front brakes

BZYBDIN O ONOITEB s ssiaionsion sl o s oo R R R S PR Y O
19D T] and Z1SDTR ONgINeS ..« oo v v s dimei oiss swis samese
Jisc thickness:
New:

1.0 and 1.2 litre 3-door petrolmodels .................ccun..
i T S R e O S S o s St SR

~ 1.0and 1.2 litre 3-door petrol models
All other models

e pad minimum thickness (not including backing plate). ........
Brake caliper pistondiameter ...........iiiiiiiiiiiiiiiien e

Dum diameter (inner):

New:

1.0 and 1.2 litre 3-door petrolmodels ......................
IR OB TTIOBNS < oo Shciiaion v esior o7onNs o AR oSS NSNS 8

Disc, with single-piston sliding caliper
257.0 mm
284.0 mm

257.0 mm
Information not available

Single leading shoe drum
203.0 mm
228.0 mm

204.5 mm
229.5 mm
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Torque wrench settings
ABS ECU retaining screws”

ABS wheel speed sensorbolt ..............
Brake hose to caliperunion. ...............
Brake pedal mounting bracketnuts..........
Brake:pipe UnonNUE sy vvriats i st

Clutch master cylinder mounting bolts
Front brake caliper:
Guide pin bolts*

Mounting bracket-to-swivel hub bolts . . . . . .
Front brake disc retainingscrew ............

Master cylinder mounting nuts*

ReathubMRY. .o mis i omin i S A e
Rear wheel cylinderbolts. . . ...............
Boadwheal BoS: . ui'sivaves e shisibiaasiaen

Vacuum pump mounting bolts:

Stage-l - < s S S R
S1AGE 2 o a mbeate s s o s s g e
Vacuum servo unit mountingnuts . ..........

* Use new fastenings

106

280

110

.................. 20
.................. 20

Ibf ft

15
15
12

22
7T

15
207

81

15
15

' General information

The braking system is of the servo-assisted,
dual-circuit hydraulic type. The arrangement
of the hydraulic system is such that each
circuit operates one front and one rear
brake from a tandem master cylinder. Under
normal circumstances, both circuits operate
in unison. However, in the event of hydraulic
failure in one circuit, full braking force will still
be available at two wheels.

All models covered in this manual have
front disc brakes and rear drum brakes. The
disc brakes are actuated by single-piston
sliding type calipers, which ensure that equal
pressure is applied to each disc pad.

The rear drum brakes incorporate leading
and trailing shoes, which are actuated by
twin-piston wheel cylinders. A self-adjust
mechanism is incorporated to automatically
compensate for brake shoe wear. As the
brake shoe linings wear, the footbrake
operation automatically operates the adjuster
mechanism, which effectively lengthens the
shoe strut, and repositions the brake shoes to
maintain the lining-to-drum clearance.

An Anti-lock Braking System (ABS) is fitted
as standard equipment to all vehicles covered
in this manual. On higher specification models,
the ABS may also incorporate an electronic
stability program and traction control. Refer
to Section 18 for further information on ABS
operation.

The cable-operated handbrake provides an
independent mechanical means of rear brake
application.

Warning: When servicing any
A part of the system, work carefully

and methodically; also observe
scrupulous cleanliness when overhauling
any part of the hydraulic system. Always
renew components (in axle sets, where
applicable) if in doubt about their condition,

and use only genuine Vauxhall/Opel parts,
or at least those of known good gquality.
Note the warnings given in ‘Safety first!
and at relevant points in this Chapter
concerning the dangers of asbestos dust
and hydraulic fluid.

2 Hydraulic system - 2
bleeding 97\%
]

Warning: Hydraulic fluid is
A poisonous; wash off immediately

and thoroughly in the case of
skin contact, and seek immediate medical
advice if any fluid is swallowed or gets into
the eyes. Certain types of hydraulic fluid are
inflammable, and may ignite when allowed
into contact with hot components. When
servicing any hydraulic system, it is safest
to assume that the fluid IS inflammable,
and to take precautions against the risk
of fire as though it is petrol that is being
handled. Hydraulic fluid is also an effective
paint stripper, and will attack plastics; if any
is spift, it should be washed off immediately
using copious quantities of water. Finally, it is
hygroscopic (it absorbs moisture from the air)
- old fluid may be contaminated, and unfit for
further use. When fopping-up or renewing
the fluid, always use the recc ded type,
and ensure that it comes from a freshly-
opened sealed container.

General

1 Any hydraulic system will only function
correctly once all the air has been removed
from the components and circuit; this is
achieved by bleeding the system.

2 During the bleeding procedure, add
only clean, fresh hydraulic fluid of the
recommended type; never use old fluid, nor
re-use any which has already been bled from
the system. Ensure that sufficient fresh fluid is
available before starting work.

3 If there is any possibility of the wrong
being in the system, the brake compo
and circuit must be flushed completely
uncontaminated, correct fluid, and new s
should be fitted to the various components ‘,
4 If hydraulic fluid has been lost from (i
system (or if air has entered) because r‘.
leak, ensure that the fault is cured befo
proceeding further.
5 Park the vehicle on level ground, switchd
the engine and select first or reverse gear,
chock the wheels and release the handb
6 Check that all pipes and hoses are st
that the pipe unions are tight, and that
bleed screws are closed. Clean any dirt fig
around the bleed screws. 9
7 Unscrew the master cylinder resenoil
cap, and top the master cylinder reseng
up to the MAX level line; refit the cap loos?
and remember to maintain the fluid levels
least above the MIN level line through
the procedure, to avoid the risk of further:
entering the system.
8 There are a number of one-man, dod
yourself brake bleeding Kits current
available from motor accessory shops. It
recommended that one of these kits is us
whenever possible, as they greatly simplify
bleeding operation, and also reduce the ris!
expelled air and fluid being drawn backin
the system. If such a kit is not available, {f
basic (two-man) method must be used, whi
is described in detail below.

Caution: Vauxhall/Opel reco d usi
a pressure bleeding kit for this operalio
(see paragraphs 24 to 27).
9 If a kit is to be used, prepare the vehi
as described previously, and follow the
manufacturer’s instructions, as the procedy
may vary slightly according to the type b
used; generally, they will be as outlined belg
in the relevant sub-section.
10 Whichever method is used, the sa
sequence must be followed (paragraphs
and 12)fto'ensure the removal of 2l air s
tha'systam
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 Bleeding sequence

11 If the system has been only partially
disconnected, and suitable precautions were
 taken to minimise fiuid loss, it should only be
necessary to bleed that part of the system (ie,
- the primary or secondary circuit).
12 If the complete system is to be bled, then
It should be done working in the following
‘sequence:

a) Right-hand rear brake.

b) Left-hand rear brake.

¢) Right-hand front brake.

0) Left-hand front brake.

Bleeding

 Basic (two-man) method

18 Collect a clean glass jar, a suitable length
of plastic or rubber tubing which is a tight fit
'pver the bleed screw, and a ring spanner to fit
the bleed screw. The help of an assistant will
also be required.

14 Remove the dust cap from the first screw
in the sequence. Fit the spanner and tube to
. the screw, place the other end of the tube in
the jar, and pour in sufficient fluid to cover the
. end of the tube.

15 Ensure that the master cylinder reservoir
fluid level is maintained at least above the MIN
 level line throughout the procedure.

16 Have the assistant fully depress the brake
pedal several times to build-up pressure, then
maintain it on the final stroke.

17 While pedal pressure is maintained,
unscrew the bleed screw (approximately one

tumn) and allow the compressed fluid and
air to flow into the jar. The assistant should
maintain pedal pressure, following it down to
the floor if necessary, and should not release

it until instructed to do so. When the flow
stops, tighten the bleed screw again; the

pedal should then be released slowly, and the
- teservoir fluid level checked and topped-up.

18 Repeat the steps given in paragraphs 16
~and 17 until the fluid emerging from the bleed
screw is free from air bubbles. If the master
_tylinder has been drained and refilled, and
air is being bled from the first screw in the
_sequence, allow approximately five seconds
between cycles for the master cylinder

passages to refill.

19 When no more air bubbles appear, tighten
the bleed screw securely, remove the tube
_and spanner, and refit the dust cap. Do not
overtighten the bleed screw.

20 Repeat the procedure on the remaining
“screws in the sequence, until all air is removed
- from the system and the brake pedal feelsfirm
- again.

Using a one-way valve kit

- 21 Astheir name implies, these kits consist of
alength of tubing with a one-way valve fitted,
{0 prevent expelled air and fluid being drawn

back into the system; some kits include a
translucent container, which can be positioned

so that the air bubbles can be more easily
seen flowing from the end of the tube.

22 The kit is connected to the bleed screw,
which is then opened (see illustration).
The user returns to the driver's seat,
depresses the brake pedal with a smooth,
steady stroke, then slowly releases it; this is
repeated until the expelled fluid is clear of
air bubbles.

23 These kits simplify work so much that it
is easy to forget the master cylinder reservoir
fluid level; ensure that this is maintained at
least above the MIN level line at all times, or
air will be drawn into the system.

Using a pressure bleeding kit

24 These kits are usually operated by the
reservoir of pressurised air contained in the
spare tyre, noting that it will probably be
necessary to reduce the pressure to less than
normal; refer to the instructions supplied with
the kit.

25 By connecting a pressurised, fluid-filled
container to the master cylinder reservoir,
bleeding can be carried out simply by opening
each screw in turn (in the specified sequence)
and allowing the fluid to flow out until no more
air bubbles can be seen in the expelled fluid.
26 This method has the advantage that the
large reservoir of fluid provides an additional
safeguard against air being drawn into the
system during bleeding.

27 Pressure bleeding is particularly effective
when bleeding ‘difficult’ systems, or when
bleeding the complete system at the time of
routine fluid renewal.

All methods

28 When bleeding is complete and firm pedal
feel is restored, wash off any spilt fluid, tighten
the bleed screws securely, and refit their dust
caps.

29 Check the hydraulic fluid level, and top-up
if necessary (see Weekly checks).

30 Discard any hydraulic fluid that has been
bled from the system; it will not be fit for
re-use. Bear in mind that this fluid may be
inflammable.

31 Check the feel of the brake pedal. If it
feels at all spongy, air must still be present in
the system, and further bleeding is required.
Failure to bleed satisfactorily after a reasonable
repetition of the bleeding procedure may be
due to worn master cylinder seals.

3 Hydrauhc plpes and hoses Lo
renewal %
X

Note: Before starting work, refer to the warning
note at the beginning of Section 2 concerning
the dangers of hydraulic fluid.

1 If any pipe or hose is to be renewed,
minimise fluid loss by first removing the
master cylinder reservoir cap and screwing it
down onto a piece of polythene. Alternatively,
flexible hoses can be sealed, if required, using
a proprietary brake hose clamp. Metal brake
pipe unions can be plugged (if care is taken
not to allow dirt into the system) or capped

2.22 Using a one-way valve kit to bleed
the rear brake

immediately they are disconnected. Place
a wad of rag under any union that is to be
disconnected, to catch any spilt fluid.

2 If a flexible hose is to be disconnected,
unscrew the brake pipe union nut before
removing the spring clip which secures
the hose to its mounting bracket. Where
applicable, unclip the hose from the
suspension strut, then unscrew the hose union
from the brake caliper.

3 To unscrew the union nuts, it is preferable
to obtain a brake pipe spanner of the correct
size; these are available from most large motor
accessory shops. Failing this, a close-fitting
open-ended spanner will be required, though
if the nuts are tight or corroded, their flats
may be rounded-off if the spanner slips. In
such a case, a self-locking wrench is often
the only way to unscrew a stubborn union,
but it follows that the pipe and the damaged
nuts must be renewed on reassembly.
Always clean a union and surrounding area
before disconnecting it. If disconnecting a
component with more than one union, make
a careful note of the connections before
disturbing any of them.

4 |f a brake pipe is to be renewed it can be
obtained, cut to length and with the union nuts
and end flares in place, from Vauxhall/Opel
dealers. All that is then necessary is to bend
it to shape, following the line of the original,
before fitting it to the car. Alternatively, most
motor accessory shops can make up brake
pipes from kits, but this requires very careful
measurement of the original to ensure that
the replacement is of the correct length. The
safest answer is usually to take the criginal to
the shop as a pattern.

5 On refitting, securely tighten the union nuts
but do not overtighten (it is not necessary to
exercise brute force to obtain a sound joint).

6 When refitting hoses to the calipers, make
sure that the hoses are positioned so that they
will not touch surrounding bodywork or the
roadwheels.

7 Ensure that the pipes and hoses are
correctly routed, with no Kinks, and that they
are secured in the clips or brackets provided.
After fitting, remove the polythene from the
reservoir, and bleed the hydraulic system as
described in Section 2. Wash off any spilt
fluid. and eheck carefu! uid |
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ront brake pads -

- renewal
Warning: Renew BOTH sets of

A front brake pads at the same
time - NEVER renew the pads on

only one wheel, as uneven braking may
result. Note that the dust created by wear
of the pads may contain asbestos, which
is a health hazard. Never blow it out with
compressed air, and don’t inhale any of it.
An approved filtering mask should be worn
when working on the brakes. DO NOT use

4.3a Unscrew the lower guide pin bolt
from the caliper. ..

petroleumn-based solvents to clean brake
parts — use brake cleaner or methylated
spirit only.

Note: A new brake caliper lower guide pin bolt
will be required for refitting.

1 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
Remove the front roadwheels.

2 Push in the caliper piston by sliding the
caliper body towards the outside of the vehicle
by hand.

3 Follow the accompanying photos ({illus-
trations 4.3a to 4.3m) for the pad renewal
procedure, bearing in mind the additional

points listed below. Be sure to stay in ordé
and read the caption under each illustrati
Note that if the old pads are to be refittes
ensure that they are identified so that they ca
be returned to their original positions.

4 Ifthe original brake pads are still serviceab
carefully clean them using a clean, fine Wi
brush or similar, paying particular attentiorﬁ
the sides and back of the metal backing pl
Clean out the grooves in the friction maten
and pick out any large embedded particles o
dirt or debris. Carefully clean the pad locations
in the caliper body/mounting bracket. g
5 Prior to fitting the pads, check that
guide pins are a snug fit in the cali

4.3b ... lift the caliper upwards to gain
access to the brake pads. ..

4.3d Lift out the outer brake pad ...

2 A
of the pad
friction material. If any are worn down to
the specified minimum, or fouled with oil
or grease, all four pads must be renewed

4.3g Measure the thickness

43e ...

4.3h If new pads are to be fitted, before
refitting the caliper, push back the caliper

piston whilst opening the bleed screw. This

is to prevent any dirt/debris being forced
back up the hydraulic circuit in the ABS
modulator

G
4.3c ...and tie the caliper in the raise
position using string or wire

4.3f Remove the anti-rattle springs from
the caliper mounting bracket, noting their
fitted position

4.3i Apply a smear of high-temperature
grease to the contact areas of the backin,
plates
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 mounting bracket. Brush the dust and dirt
from the caliper and piston, but do not inhale
t,as it is injurious to health. Inspect the dust
around the piston for damage, and the
piston for evidence of fluid leaks, corrosion
or damage. If attention to any of these
omponents is necessary, refer to Section 8.
If new brake pads are to be fitted, the
caliper piston must be pushed back into the
tfiinder to allow for the extra pad thickness.
er use a G-clamp or similar tool, or use
siitable pieces of wood as levers. Clamp off
¢ flexible brake hose leading to the caliper
lien connect a brake bleeding kit to the
er bleed screw. Open the bleed screw as
e piston is retracted, the surplus brake fluid
il then be collected in the bleed kit vessel
illustration 4.3h). Close the bleed screw
st before the caliper piston is pushed fully
into the caliper. This should ensure no air
enters the hydraulic system.
tion: The ABS unit contains hydraulic
ctomponents that are very sensitive to
purities in the brake fluid. Even the
llest particles can cause the system fo
through blockage. The pad retr
ethod described here prevents any
ebris in the brake fluid expelled from the
aliper from being passed back to the ABS
hydraulic unit, as well as preventing any
ance of damage to the master cylinder

With the brake pads installed, depress the

\brake pedal repeatedly, until normal (non-

asisted) pedal pressure is restored, ‘and the

pads are pressed into firm contact with the

ake disc.

Repeat the above procedure on the

emaining front brake caliper.

Refit the roadwheels, then lower the vehicle

the ground and tighten the roadwheel bolts

the specified torque setting.

0 Check the hydraulic fluid level as

described in Weekly checks.

ution: New pads will not give full braking

efficiency until they have bedded-in. Be
epared for this, and avoid hard braking

s far as possible for the first hundred

lles or so after pad renewal.

\

g 2 57 % AL A
532 Measure the thickness of the brake
‘shoe friction material at several points.
If any are worn down to the specified
minimum, or fouled with oil or grease, all
four shoes must be renewed

< M

4.3j Refit the anti-rattle springs to the
caliper mounting bracket

Warning: Brake shoes must be
A renewed on BOTH rear wheels at

the same fime — NEVER renew the
shoes on only one wheel, as uneven braking
may result. The dust created as the shoes
wear may contain asbestos, which is a health
hazard. Never blow it out with compressed
air, and don’t inhale any of it. An approved
filtering mask should be worn when working
on the brakes. DO NOT use petroleum-based
solvents to clean brake paris - use brake
cleaner or methylated spirit only.

5.3b Depress the two brake shoe retaining
clips and slide them off the retainer pins.
With the clips removed, withdraw the
retainer pins

4.3k Place the inner pad in position . . .

4.3m Lower the caliper and secure with

a new guide pin bolt tightened to the
specified torque

1 Remove the brake drum as described in

Section 7.

2 Working carefully and taking the necessary

precautions, remove all traces of brake dust

from the brake drum, backplate and shoes.

3 Follow the accompanying photos ({illus-

trations 5.32 to 5.3w) for the brake shoe

renewal procedure, bearing in mind the

additional points listed below. Be sure to stay

in order and read the caption under each

illustration.

4 If both brake assemblies are dismantled

at the same time, take care not to mix up

the components. Note that the left-hand and

right-hand adjuster components are ‘handed’

and must not be interchanged.

5 Prior to refitting the adjuster mechanism, lift

5.3¢ Pull the lower end of the trailing
shoe outward and disengage it from the
abutment bracket
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5.3d Pull the upper end of the trailing shoe
outward and disengage it from the wheel
cylinder piston

5.3g ... then lift up the handbrake cable
retainer and slip the cable end out of the
handbrake lever

5.3 Unhook the lower return spring and
remove it from the brake shoes

5.3m Place the new brake shoes face
down on the bench and engage the upper

return spring with the hole in the trailing
shoe...

5.3e Similarly disengage the leading shoe
from the abutment bracket and wheel
cylinder, then turn the shoe assembly over
for access to the rear

5.3h Use a cable-tie or elastic band to
retain the wheel cylinder pistons

5.3k Spread the brake shoes apart and
disengage the adjuster mechanism from
the brake shoes

5.3f Unhook the handbrake cable retai
spring from the handbrake lever on the.
frailing shoe.. ..

5.3i Prior to disturbing the shoes, note
correct fitted locations of all components
paying particular attention to the adjuster
mechanism

b2 !

&

5.31 Now remove the upper return spring
from the brake shoes i

5.30 Spread the brake shoes apartand

the adj hanism with the
trailing brake shoe. Note that the longer
part of the fork (arrowed) must be to the
front of the shoe
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ap Engage the other end of the adjuster
 with the leading shoe noting that the

longer part of the fork must also be to the
front of the shoe

535 Engage the handbrake cable with the
handbrake lever on the trailing shoe. ..

e adjuster lever and turn the adjuster strut to
orten the overall length of the mechanism
tly. This will compensate for the additional
ickness of the new brake shoes, and allow
¢ brake drum to be fitted easily.

‘On completion, ensure that the handbrake
erating lever stop-peg is correctly positioned
nst the edge of the shoe web, then refit
¢ brake drum as described in Section 7.
Repeat the operation on the remaining
ake.

Once both sets of rear shoes have been
ewed, with the handbrake fully released,
diust the lining-to-drum clearance by
atedly depressing the brake pedal 20 to
times. Whilst depressing the pedal, have
assistant listen to the rear drums, to check
at the adjuster mechanism is functioning
rrectly; if so, a clicking sound will be
mitted by the adjuster as the pedal is
pressed.

Check and, if necessary, adjust the
handbrake as described in Chapter 1A or 1B.
10 Refitthe roadwheels, then lower the vehicle
the ground and tighten the roadwheel bolts
the specified torque setting.

Check the hydraulic fluid level as
described in Weekly checks.

Caution: New brake shoes will not give
Il braking efficiency until they have
led-in. Be prepared for this, and avoid
braking as far as possible for the first
ndred miles or so after shoe renewal.

5.3q Pull the shoes together and refit the
lower return spring to both shoes

5.3t ... then refit the cable retaining
spring to the cable retainer

s
5.3v ...and abutment bracket. With
the shoes in place, cut off the cable-tie
or elastic band used to retain the wheel
cylinder pistons

Note: Before starting work, refer to the warning
at the beginning of Section 4 concerning the
dangers of asbestos dust.

Inspection

Note: If either disc requires renewal, BOTH
should be renewed at the same time, to ensure
even and consistent braking.

1 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).

5.3r Thoroughly clean the backplate, then
apply a smear of high-temperature brake
grease to the contact surfaces {arrowed)

5.3u Engage the leading brake shoe with
the abutment bracket and wheel cylinder
then similarly engage the trailing shoe with
the wheel cylinder.. .

5.3w Refit the retainer pins and retaining
clips to both brake shoes

Remove the appropriate front roadwheel.

2 Slowly rotate the brake disc so that the full
area of both sides can be checked; remove
the brake pads if better access is required to
the inner surface. Light scoring is normal in
the area swept by the brake pads, but if heavy
scoring is found, the disc must be renewed.

3 It is normal to find a lip of rust and brake
dust around the disc’s perimeter; this can be
scraped off if required. If, however, a lip has
formed due to excessive wear of the brake
pad swept area, then the disc’s thickness
must be measured using a micrometer. Take
measurements at several places around the
disc, at the inside and outside of lhe pad
swept area: iftheldisc has worn at anv
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6.8a Unbolt and remove the front brake

caliper complete with disc pads and
mounting bracket. ..

to the specified minimum thickness or less,
the disc must be renewed.

4 If the disc is thought to be warped, it can be
checked for run-out either using a dial gauge
mounted on any convenient fixed point,
while the disc is slowly rotated, or by using
feeler gauges to measure (at several points
all around the disc) the clearance between
the disc and a fixed point such as the caliper
mounting bracket. To ensure that the disc
is squarely seated on the hub, fit two wheel
bolts, complete with spacers approximately
10 mm thick, and tighten them securely. If the
measurements obtained are at the specified
maximum or beyond, the disc is excessively
warped and must be renewed; however, it is
worth checking first that the hub bearing;is in
good condition (Chapter 1A or 1B).

5 Check the disc for cracks, especially around
the wheel bolt holes, and for any other wear or
damage, and renew if necessary.

Removal

6 Where applicable, remove the roadwheel
bolts and spacers used when checking the
disc.

7 Unclip the brake hydraulic hose from the
suspension strut. \

8 Unbolt and remove the front brake caliper
complete with disc pads and mounting
bracket and suspend it from the coil spring
using a cable-tie {see illustrations).

9 Remove the two securing screws and
withdraw the disc from the hub (see
illustration).

o\

7.2 Undo the two retaining screws, then
withdraw the brake drum from the rear
hub

6.8b ...and suspend it from the coil
spring using a cable-tie

Refitting
10 Refitting is the reverse of the removal
procedure, noting the following points:

a) Ensure that the mating surfaces of the
disc and hub are clean and flat.

b) If a new disc has been fitted, use a
suitable solvent to wipe any preservative
coating from the disc before refitting the
caliper.

¢) Remove all traces of old thread-locking
compound from the caliper mounting
bracket bolts and holes in the swivel hub,
ideally by running a tap of the correct size
and pitch through them. Apply a suitable
thread-locking compound to the threads
of the caliper mounting bracket bolts.
Slide the caliper assembly into position
over the disc, then fit the mounting bolts
and tighten them to the specified torque
setting.

d) Refit the roadwheel, then lower the
vehicle to the ground and tighten the
roadwheel bolts to the specified torque.
On completion, repeatedly depress the
brake pedal until normal (non-assisted)
pedal pressure returns.

Note: Before starting work, refer to the warning
at the beginning of Section 5 concerning the
dangers of asbestos dust.

2 2SS

7.5 If the brake drum is difficult to remove,

screw two bolts into the holes on the drum
and tighten them progressively

6.9 Front brake disc securing screws
{arrowed)

Removal

1 Chock the front wheels then jack up
rear of the car and securely support it on
stands (see Jacking and vehicle supp
Remove the appropriate rear wheel
release the handbrake. ]
2 Undo the two brake drum retaining screws,
then withdraw the brake drum from the rez
hub (see illustration). It may be difficult t
remove the drum, due to the brake sh
binding on the inner circumference of f
drum. If the brake shoes are binding,
check that the handbrake is fully released
then proceed as follows.
3 Referring to Section 14 for further infom:
ation, fully slacken the handbrake cabl
adjuster nut to obtain maximum free play il
the cable.

4 Remove the plug from the inspection hole
the brake backplate. Using a screwdriver,
the handbrake operating lever on the trailing
brake shoe inwards, towards the centre
the car. This will release the handbrake I
stop-peg from the edge of the brake shoe, ani
further collapse the shoes. The brake drum can
then be withdrawn from the stub axle.
5 If the brake drum is still difficult to remove
screw two M10 bolts into the holes on the fro
face of the drum (see illustration). Tightent
bolts while tapping the edge of the drum
a soft-faced mallet until it frees.

Inspection

Note: If either drum requires renewal, BOTH
should be renewed at the same time, to ensut
even and consistent braking. g
6 Working carefully, remove all traces off
brake dust from the drum, but avoid inhaling
the dust, as it is a health-hazard. 3
7 Scrub clean the outside of the drum, a
check it for obvious signs of wear or damag
(such as cracks around the roadwheel bo
holes); renew the drum if necessary.

8 Examine the inside of the drum carefull
Light scoring of the friction surface is nor
but if heavy scoring is found, the drum mustbs:
renewed. It is usual to find a lip on the drum$
inboard edge which consists of a mixture 0
rust and brake dust; this should be scraped
away, to leave a smooth surface which canbe’
polished withfife (120- to 150-grade) emey
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paper. If, however, the lip is due to the friction
surface being recessed by excessive wear,
then the drum must be renewed.

9 1f the drum is thought to be excessively

‘worn, or oval, its internal diameter must be
measured at several points using an internal
micrometer. Take “‘measurements in pairs,
the second at right-angles to the first, and
compare the two to check for signs of ovality.
Provided that it does not enlarge the drum to
beyond the specified maximum diameter, it
may be possible to have the drum refinished
by skimming or grinding; if this is not possible,
the drums on both sides must be renewed.
Note that if the drum is to be skimmed, both
drums must be refinished, to maintain a

consistent internal diameter on both sides.
Refitting

10 If a new brake drum is to be installed, use

' asuitable solvent to remove any preservative

coating that may have been applied to its

interior. Note that it may also be necessary to
shorten the adjuster strut length by rotating

the strut wheel, to allow the new drum to pass

- over the brake shoes.

11 Ensure that the handbrake lever stop-peg
is correctly repositioned against the edge of
the brake shoe web.

12 Slide the druminto position, then refit the
two retaining screws.

- 13 With the handbrake fully released, adjust
the lining-to-drum clearance by repeatedly

depressing the brake pedal 20 to 25 times.
Whi'st depressing the pedal, have an assistant
listen to the rear drums, to check that the

adjuster strut is functioning correctly; if so, a

clicking sound will be emitted by the strut as
the pedal is depressed.
14 With the lining-to-drum clearance set,

. check and, if necessary, adjust the handbrake

as described in Chapter 1A or 1B.

15 Refit the roadwheel, then lower the vehicle
tothe ground and tighten the roadwheel bolts
to the specified torque setting.

'8 Front brake cali .
. per - 4
i removal, overhaul and refitting ;"§
; ,

Note: New caliper guide pin bolts will be
required when refitting. Before starting work,
refer to the warning at the beginning of Sec-

tion 2 concerning the dangers of hydraulic

fluid, and to the warning at the beginning of
Section 4 concerning the dangers of asbestos
dust.

Removal ¥

1 Firmly apply the handbrake, then jack up

the front of the car and support it securely on

axle stands (see Jacking and vehicle support).
Remove the appropriate roadwheel.

2 Minimise fluid loss by first removing the
master cylinder reservoir cap, then tightening
it down onto a piece of polythene to obtain an
airtight seal.

3 Clean the area around the caliper brake
hose union and also the brake pipe-to-hose
union on the inner wheel arch. Unscrew the
brake pipe union, then remove the spring
clip which secures the hose to its mounting
bracket. Unclip the hose from the suspension
strut, then unscrew and remove the hose from
the brake caliper. Plug the brake pipe end and
caliper hole, to minimise fluid loss and prevent
the ingress of dirt into the hydraulic system.

4 Slacken and remove the lower and upper
caliper guide pin bolts and remove the brake
caliper from the vehicle.

Overhaul

Note: Before starting work, check with your
local dealer for the availability of parts to
overhaul the caliper.

5 With the caliper on the bench, wipe away all
traces of dust and dirt, but avoid inhaling the
dust, as it is a health hazard.

6 Withdraw the partially-ejected piston
from the caliper body, and remove the dust
seal. The piston can be withdrawn by hand,
or if necessary pushed out by applying
compressed air to the brake hose union
hole. Only low pressure should be required,
such as is generated by a foot pump, and
as a precaution a block of wood should be
positioned to prevent any damage to the
piston.

7 Using a small screwdriver, carefully remove
the piston seal from the caliper, taking great
care not mark the bore (see illustration).

8 Remove the guide pins, then carefully press
the guide bushes out of the caliper body.

9 Thoroughly clean all components, using only
methylated spirit, isopropy! alcohol or clean
hydraulic fluid as a cleaning medium. Never
use mineral-based solvents such as petrol
or paraffin, which will attack the hydraulic
system’s rubber components. Dry the
components immediately, using compressed
air or a clean, lint-free cloth. If compressed
air is available, use it to blow through the fluid
passages to make sure they are clear

Warning: Always wear eye
protection when using
compressed air.

10 Check all components, and renew any
that are worn or damaged. Check particularly
the cylinder bore and piston; these should
be renewed if they are scratched, worn or
corroded in any way (note that this means
the renewal of the complete body assembly).
Similarly check the condition of the guide
bushes and guide pins; both bushes and pins
should be undamaged and (when cleaned)
a reasonably tight sliding fit in each other. If
there is any doubt about the condition of any
component, renew it.

11 If the assembly is fit for further use,
obtain the necessary components from your
Vauxhall/Opel dealer. Renew the caliper seals
as a matter of course; these should never be
re-used.

12 Onreassembly, ensure that all components
are absolutely clean and dry.

122798

8.7 Removing the piston seal from the
caliper body

13 Soak the piston and the new piston (fluid)
seal in clean hydraulic fluid. Smear clean fluid
on the cylinder bore surface.
14 Fit the new piston (fluid) seal, using only
the fingers to manipulate it into the cylinder
bore groove.
15 Fit the new dust seal to the piston, refit it
to the cylinder bore using a twisting motion,
and ensure that the piston enters squarely
into the bore. Press the dust seal fully into the
caliper body, and push the piston fully into the
caliper bore.
16 Ease the guide bushes into position in the
caliper body, then refit the guide pins.
Refitting
17 Using new guide pin bolts, refit the caliper
to the mounting bracket and tighten the bolts
to the specified torque.
18 Screw the brake hose into the caliper
and tighten the hose union to the specified
torque. Clip the hose to the suspension strut,
then secure the other end of the hose in the
mounting bracket with the spring clip. Fit the
brake pipe union to the hose and tighten it
securely.
19 Remove the polythene, where fitted, and
bleed the hydraulic system as described in
Section 2. Note that, providing the precautions
described were taken to minimise brake fluid
loss, it should only be necessary to bleed the
relevant front brake.
20 Refit the roadwheel, then lower the vehicle
to the ground and tighten the roadwheel bolts
to the specified torque.

9 ' Rear wheel cylinder - %
removai overhaul and refitting \

N

Note: Before starting work, refer to the warning
at the beginning of Section 2 concerning the
dangers of hydraulic fluid, and to the warning
at the beginning of Section 5 concerning the
dangers of asbestos dust.

Removal

1 Remove the brake drum as described in
Section 7.

2 Using aseHisel, carefully tap ot
can from tha centr +f the

t the hut
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9.9 Exploded view of a typical rear brake
wheel cylinder

is taken, it is possible to remove the hub cap
without damage. However, if it is damaged or
distorted during removal, a new cap will be
required for refitting.
3 Slacken and remove the rear hub nut, then
slide the hub off the stub axle. Note that a new
hub nut will be required for refitting.
4 Remove the brake shoes as described in
Section 5.
5 Minimise fluid loss by first removing the
master cylinder reservoir cap, then tightening
it down onto a piece of polythene to obtain an
airtight seal. Alternatively, use a brake hose
clamp, a G-clamp or a similar tool to clamp
the flexible hose at the nearest convenient
point to the wheel cylinder.
6 Wipe away all traces of dirt around the
brake pipe union at the rear of the wheel
cylinder, and unscrew the union nut. Carefully
ease the pipe out of the wheel cylinder, and
plug or tape over its end to prevent dirt entry.
Wipe off any spilt fluid immediately.
7 Unscrew the wheel cylinder retaining bolts
from the rear of the backplate and remove the
cylinder, taking great care not to allow surplus
hydraulic fluid to contaminate the brake shoe
linings.

Overhaul

Note: Before starting work, check with your
local dealer for the availability of parts to
overhaul the wheel cylinder.

8 Brush the dirt and dust from the wheel
cylinder, but take care not to inhale it.

9 Pull the rubber dust seals from the ends of
the cylinder body (see illustration).

10 The pistons will normally be ejected by the
pressure of the coil spring, but if they are not,
tap the end of the cylinder body on a piece
of wood, or apply low air pressure (eg, from a
foot pump) to the hydraulic fluid union hole to
eject the pistons from their bores.

11 Inspect the surfaces of the pistons and
their bores in the cylinder body for scoring, or
evidence of metal-to-metal contact. If evident,
renew the complete wheel cylinder assembly.

12 If the pistons and bores are in good
condition, discard the seals and obtain a
repair kit, which will contain all the necessary
renewable items.

13 Lubricate the piston seals with clean

brake fluid, and insert them into the cylinder
bores, with the spring between them, using
finger pressure only.

14 Dip the pistons in clean brake fluid, and
insert them into the cylinder bores.

15 Fit the dust seals, and check that the
pistons can move freely in their bores.
Refitting

16 Ensure that the backplate and wheel
cylinder mating surfaces are clean, then
manoeuvre the wheel cylinder into position.
17 Engage the brake pipe, and screw in the
union nut two or three turns to ensure that the
thread has started.

18 Insert the wheel cylinder retaining bolts,
and tighten them to the specified torque.
Now tighten the brake pipe union nut to the
specified torque.

19 Refit the brake shoes as described in
Section 5.

20 Slide the rear hub onto the stub axle, then
screw on the new hub nut. Tighten the nut to
the specified torque. Fit the hub cap and tap it
fully into position on the hub.

21 Refit the brake drum as described in
Section 7.

22 Remove the clamp from the flexible
brake hose, or the polythene from the master
cylinder reservoir (as applicable).

23 Bleed the brake hydraulic system as
described in Section 2. Providing suitable
precautions were taken to minimise loss of
fluid, it should only be necessary to bleed the
relevant rear brake.

10 Master cylinder - X
 removal, overhaul and refitting

Note: New master cylinder retaining nuts will
be required when refitting. Before starting
work, refer to the warning at the beginning of
Section 2 concerning the dangers of hydraulic
fluid.

Removal

1 Remove the master cylinder reservoir
cap, and syphon the hydraulic fluid from the
reservoir. Note: Do not syphon the fluid by
mouth, as it is poisonous; use a syringe or
an old hydrometer. Alternatively, open any
convenient bleed screw in the system, and
gently pump the brake pedal to expel the fluid
through a plastic tube connected to the screw
(see Section 2).

2 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

3 Disconnect the quick-release fittings and
detach the two fluid reservoir supply hoses
from the side of the master cylinder. On diesel
models, access is limited and it may prove
beneficial to unbolt and remove the fuel filter
bracket and position the filter to one side.

4 Wipe clean the area around the brake pipe
unions on the side of the master cylinder, and

place absorbent rags beneath the pipe unio

to catch any surplus fluid. Make a note of
correct fitted positions of the unions,
unscrew the union nuts and carefully withdi
the pipes. Plug or tape over the pipe
and master cylinder orifices, to minimise
loss of brake fluid and to prevent the entry
dirt into the system. Wash off any spilt flui
immediately with cold water. )
5 Slacken and remove the two nuts secul :;,,
the master cylinder to the vacuum servo un
Withdraw the master cylinder assembly from
the engine compartment.

Overhaul

7 At the time of writing, master cylinder ove:
haul is not possible as no spares are available:
8 The only parts available individually are the:
fluid reservoir and the filler cap.

9 If the master cylinder is worn excessivel it
must be renewed. !

Refitting

10 Remove all traces of dirt from the master:
cylinder and servo unit mating surfaces
Inspect the master cylinder seal for signs of
wear or damage, and renew if necessary.
11 Where applicable, fit a new seal to the
servo and refit the master cylinder, ensu
that the pushrod enters the master cylin
bore centrally. Fit the new master cylin
mounting nuts, and tighten them to
specified torque.

12 Wipe clean the brake pipe unions, refi
them to the master cylinder ports, and tighten
them to the specified torque.
13 Ensure that the brake pipes are comecly
clipped back into position in the bulkheat
rubber guide/grommet.
14 Reconnect the fluid reservoir supply
hoses to the master cylinder, ensuring thatthe:
quick-release fittings engage audibly.
15 Reconnect the battery negative terminal.
16 Fill the master cylinder reservoir with n;
fluid, and bleed the complete hydraulic systen
as described in Section 2. 1

11 Brake pedal
and mounting bracket -
removal and refitting

Note 1: The brake pedal (and, whe
applicable, the clutch pedal) are an integrl
part of the pedal mounting bracket assemb
and cannot be individually removed. Should
renewal of the pedal(s), due to wear of the
pivot bushes or the pedal itself, be required
it will be necessary to renew the complets
mounting bracket assembly. ‘
Note 2: This is a complicated operation fi
entails removal of the complete facia and facia
crossmember. Before starting, read throu
the entire procedure to familiarise yours
with the work involved and the compfications:
that may he éncountered.



Braking system 9e11

[Remove the complete facia and facia
smember as described in Chapter 11.

orking in the engine compartment,
rew the two nuts securing the brake
er cylinder to the vacuum servo unit.

§ Carefully ease the vacuumhose out of the
g0 unit, taking care not to displace the

forking from inside thg vehicle on manual
smission models, extract the retaining
ng clip and withdraw. the clevis pin
ring the clutch master cylinder pushrod
e clutch pedal. Unscrew the two bolts
ring the clutch master cylinder to the
| mounting bracket (see illustrations).
onnect the wiring connector, then undo
e two bolts and remove the accelerator
gedal position sensor (see illustration).
Disconnect the wiring connectors from
i brake stop-light switch and, where fitted,
clutch pedal switch. Release the wiring
ess from the clips and cable-ties on the
| mounting bracket.:
screw the five nuts securing the pedal
Mounting bracket to the bulkhead (see
Hustration).
 Extract the two plastic washers securing
foam sound deadening pad to the two
iiids on the bulkhead {see illustrations).
ake a final check that the various wiring
esses have been released from their
and ties on the pedal mounting bracket,
withdraw the mounting bracket rearward
afay from the bulkhead. Collect the bulkhead
re plate from the vacuum servo unit,
remove the pedal and mounting bracket
ssembly from the car (see illustration).
0 With the pedal mounting bracket
emoved, if required, the vacuum servo unit
be removed as described in Section 12,
ind the brake stop-light switch and clutch
pedal switch (where fitted) can be removed as
ribed in Section 16.
Refitting
{1 If removed, refit the brake stop-light
ch and clutch pedal switch (where fitted)
lescribed in Section 16. Refit the vacuum
o unit as described in Section 12.
Position the bulkhead closure plate on
e’ vacuum servo unit studs then manoceuvre
pedal mounting bracket assembly into
tion in the car. Ensure that the vacuum
0 unit pushrod enters the brake master
inder pushrod as the assembly is located in

Refit the five nuts securing the pedal
inting bracket to the bulkhead and tighten
e nuts to the specified torque.

14 Refit the two plastic washers securing the
sound deadening pad to the two studs
the bulkhead.

Reconnect the brake stop-light switch
and, where fitted, the clutch switch wiring
itonnectors. Secure the wiring harness with
clips and new cable-ties.

16 Place the accelerator pedal position

11.4c ... then unscrew the two bolts

.. withdraw the clutch master
cylinder clevis pin. ..

11.5 Undo the two bolts (arrowed) and

(arrowed) securing the cy to
the pedal mounting bracket
sensor in position then refit and securely
tighten the two bolts. Reconnect the position
sensor wiring connector.

11.7 Unscrew the five nuts (arrowed)
securing the pedal mounting bracket to
the bulkhead

11.8b ... and left-hand plastic washer
securing the foam sound deadening pad to
the studs on the bulkhead

r the i pedal position
sensor
17 On manual transmission models, refit the
clutch master cylinder retaining bolts and
tighten the bolts to the specified torque. Align

: L o
11.8a Extract the right-hand plastic
washer...

11.9 Collect the bulkhead closure plate
from the vacuum servo unit
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12.5a Extract the spring clip (arrowed) . ..

the clutch pedal hole with the pushrod end,
and insert the clevis pin. Secure the pin in
position with the spring clip.

18 Locate the brake master cylinder over the
servo unit studs then refit and tighten the two
retaining nuts to the specified torque.

19 Ease the vacuum hose end piece into
place in the servo unit, taking great care not to
displace or damage the grommet.

20 Refit the facia crossmember and facia as
described in Chapter 11.

] i12¢Véchuih 'se‘rvp"uni't"—; \
 testing, removal and refitting

Testing

1 To test the operation of the servo unit, with
the engine off, depress the footbrake several
times to exhaust the vacuum. Now start the
engine, keeping the pedal firmly depressed.
As the engine starts, there should be a
noticeable ‘give’ in the brake pedal as the
vacuum builds-up. Allow the engine to run
for at least two minutes, then switch it off.
The brake pedal should now feel normal, but
further applications should result in the pedal
feeling firmer, the pedal stroke decreasing with
each application.

2 If the servo does not operate as described,
first inspect the servo unit check valve as
described in Section 13.

3 If the servo unit still fails to operate
satisfactorily, the fault lies within the unit itself.
Repairs to the unit are not possible; if faulty,
the servo unit must be renewed.

Removal

Note: The servo unit i$ located inside the
car, attached to the pedal mounting bracket.
Removal is an involved and complicated
operation that entails removal of the
complete facia and the facia crossmember.
Before starting, read through the entire
procedure to familiarise yourself with the
work involved and the complications that
may be encountered.

4 Remove the brake pedal and mounting
bracket as described in Section 11.

5 Extracttheretaining spring clip and withdraw

12.5b ... and withdraw the clevis pin
(arrowed) securing the servo unit pushrod
to the brake pedal

the clevis pin securing the servo unit pushrod
to the brake pedal (see illustrations).

6 Slacken and remove the two nuts securing
the servo unit to the pedal mounting bracket
(see illustration). Lift the servo off the pedal
mounting bracket and collect the spacer
plate.

Refitting

7 Place the spacer plate over the servo unit
studs, then locate the servo on the pedal
mounting bracket. Ensure that the servo unit
pushrod engages around the brake pedal.

8 Refit the two servo unit mounting nuts and
tighten them to the specified torque.

9 Refit the servo unit pushrod-to-brake pedal
clevis pin, and secure it in position with the
spring clip.

10 Refit the brake pedal mounting bracket as
described in Section 11.

18 Vacuum servounit
~ checkvalve-
_removal, testing and refitting

1 The check valve is located in the vacuum
hose running from the inlet manifold (or
vacuum pump on diesel engine models) to the
brake servo. If the valve is faulty, it will need
to be renewed with the hose as a complete
assembly.

Removal
2 Carefully ease the vacuum hose out of the

14.1 Unclip the handbrake lever gaiter
from the centre console and fold it up the
handbrake lever

12.6 Slacken and remove the two nuts i
(arrowed) securing the servo unit to the
pedal mounting bracket

servo unit, taking care not to displace th
grommet. !
3 Note the correct routing of the ho

then undo the union nut, or disconnect
quick-release fitting securing the hose to i
inlet manifold or vacuum pump. Remove the
hose assembly from the vehicle. g

Testing

4 Examine the check valve and vacuum
for signs of damage, and renew if necessary.
5 The valve may be tested by blowing through
it in both directions. Air should flow through
the valve in one direction only: when blova
through from the servo unit end of the va
Renew the valve if this is not the case.
6 Examine the servo unit rubber sea
grommet for signs of damage or deteriora
and renew as necessary.
Refitting

7 Ensure that the sealing grommet is corre
fitted to the servo unit.
8 Ease the hose union into position in
servo, taking great care not to displace o
damage the grommet.

9 Ensure that the hose is correctly rou
and connect it to the inlet manifold or vacuum
pump, tightening its union nut securely (
applicable).

10 On completion, start the engine and ¢
for air leaks at the check valve-to-servo
connection.

14 Hjandbrake lever -
rremoval and refitting

Removal

1 Unclip the handbrake lever gaiter from th
centre console and fold it up the handbrake
lever (see illustration). )
2 Remove the protective cap from the endo
the handbrake cable, then fully slacken an
remove the handbrake cable adjuster nut
illustration). [
3 Disconnect the wiring connector from th
handbrake warning light switch.

4 Unscrew the two handbrake lever mounting
bolt #"Mystration).
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142 Fully slacken and remove the
~ handbrake cable adjuster nut (arrowed)

5 The handbrake lever can now be withdrawn
from inside the vehicle. The warning light
tch can be removed from the lever
embly after unscrewing its retaining bolt.

Refitting
6 Refitting is a reversal of the removal pro-

cedure, adjusting the handbrake as described
_InChapter 1A or 1B, as applicable.

5 Handbrake cables -
removal and refitting

Ve

‘Removal

1The handbrake cable consists of two
sections, a short front (primary) section which
_connects the lever to the compensator plate,
and the main cables (secondary) section
which links the compensator plate to the rear
brake shoes. Each section can be removed
individually as follows.

Primary (front) cable

'2 Chock the front wheels then jack up the
rear of the car and securely support it on axle
stands (see Jacking and vehicle support).
Ensure that the handbrake lever is released
*[off).

3 Unclip the handbrake lever gaiter from the
centre console and fold it up the handbrake
lever (see illustration 14.1).

4 Remove the protective cap from the end of
the handbrake cable, then fully slacken and
remove the handbrake cable adjuster nut (see
llustration 14.2). Release the cable from the
handbrake lever.

5§ Unscrew the bolt and the nut, release the
two clamps and remove the exhaust system
heatshield from the fuel tank.

6 Detach the front cable from the com-
pensator plate by twisting it through 90° (see
illustration).

7 Release the grommet from the lever
mounting plate, and withdraw the front cable
from under the car. Remove the grommet from
the cable.

‘Secondary (main) cable

Note: The secondary cables are supplied as
one part, together with the compensator plate.

14.4 Unscrew the two handbrake lever
mounting bolts (arrowed)

8 Chock the front wheels then jack up the
rear of the car and securely support it on axle
stands (see Jacking and vehicle support).
Remove both rear roadwheels.

9 Release the exhaust system from its rubber
mountings, lower it at the rear and support it
on an axle stand.

10 Unclip the handbrake lever gaiter from the
centre console and fold it up the handbrake
lever (see illustration 14.1).

11 Remove the protective cap from the end of
the handbrake cable, then slacken the hand-
brake cable adjuster nut (see illustration 14.3).
12 Unscrew the bolt and the nut, release the
two clamps and remove the exhaust system
heat shield from the fuel tank.

13 Remove the rear brake shoes as
described in Section 5. Release the handbrake
outer cable retaining clip and withdraw the
handbrake cable from the brake backplate on
both sides.

14 Detach the front handbrake cable from
the compensator plate by twisting it through
90° (see illustration 15.6).

15 Release the main cable sections from the
supports on the underbody and rear axle, and
withdraw the cable from under the car.

Refitting

16 Refitting is a reversal of the removal
procedure, but adjust the handbrake as
described in Chapter 1A or 1B as applicable.
Make sure that the fitting on the rear of
the front cable locates correctly in the
compensator plate.

15.6 Detach the front handbrake cable
{arrowed) from the compensator plate by
twisting it through 90°

16 Stop-light switch-
- removal and refitting

W

Removal

1 The stop-light switch is located on the
brake pedal mounting bracket in the driver's
footwell, behind the facia.

2 Remove the trim panel beneath the facia on
the driver’s side as described in Chapter 11,
then remove the expanding rivet and withdraw
the footwell air duct.

3 Disconnect the wiring plug from the stop-
light switch.

4 Push the brake pedal down, pull out the
stop-light switch actuating pin, then unclip the
locking sleeve from around the actuating pin
{see illustrations).

5 Release the securing clips and pull the
switch to disengage it from the pedal mounting
bracket.

Refitting and adjustment

6 With the actuating pin pulled out, and the
locking sleeve unclipped, refit the switch to
the pedal bracket.

7 Secure the switch with the locking sleeve.
8 Release the brake pedal and the pedal
will automatically adjust the position of the
actuating pin.

9 Reconnect the wiring connector, then refit
the footwell air duct and facia trim panel as
described in Chapter 11.

16.4a Pull out the centre actuating pin
arrowed (switch removed for clarity) . . .

16.4b ... and unclin the locking sleeve
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19.2 Disconnect the wiring harness plug
(arrowed) Irom the ECU

17 Handbrake warn
light switch-
removal and refmmg

2D
\

Removal

1 Remove the centre console as described in
Chapter 11.

2 Disconnect the wiring connector from
the warning light switch on the side of the
handbrake lever.

3 Unscrew the mounting bolt and remove the
switch from the handbrake lever bracket.

Refitting
4 Refitting is a reversal of removal.

18 Antlslock braking system

_general mformatnon

The Bosch 8.1 anti-lock braking system
comprises a hydraulic modulator unit and the
four wheel speed sensors. The modulator unit
contains the electronic control unit (ECU), the
hydraulic solenoid valves and the electrically-
driven return pump. The purpose of the system
is to prevent the wheel(s) locking during heavy
braking. This is achieved by automatic release
of the brake on the relevant wheel, followed
by re-application of the brake.

The solenoid valves are controlled by the
ECU, which itself receives signals from the
four wheel speed sensors which monitor
the speed of rotation of each wheel. By
comparing these signals, the ECU can
determine the speed at which the vehicle
is travelling. It can then use this speed to
determine when a wheel is decelerating at an
abnormal rate, compared to the speed of the
vehicle, and therefore predicts when a wheel
is about to lock. During normal operation,
the system functions in the same way as a
non-ABS braking system.

If the ECU senses that a wheel is about
to lock, it closes the relevant outlet solenoid
valves in the hydraulic unit, which then isolates
the relevant brake(s) on the wheel(s) which is/
are about to lock from the master cylinder,
effectively sealing-in the hydraulic pressure.

If the speed of rotation of the wheel

continues to decrease at an abnormal rate,
the ECU opens the inlet solenoid valves
on the relevant brake(s), and operates
the electrically-driven return pump which
pumps the hydraulic fluid back into the
master cylinder, releasing the brake. Once
the speed of rotation of the wheel returns
to an acceptable rate, the pump stops; the
solenoid valves switch again, allowing the
hydraulic master cylinder pressure to return
to the caliper or wheel cylinder, which then
re-applies the brake. This cycle can be
carried out many times a second.

The action of the solenoid valves and return
pump creates pulses in the hydraulic circuit.
When the ABS system is functioning, these
pulses can be felt through the brake pedal.

The electronic stability program (ESP) is a
further development of ABS. Using additional
sensors to monitor steering wheel position,
vehicle yaw rate, acceleration and deceleration,
in conjunction with the ABS sensors, the ECU
can intervene under conditions of vehicle
instability. Using the signals from the various
sensors, the ECU can determine driver intent
(steering wheel position, throttle position,
vehicle speed and engine speed). From the
sensor inputs from the wheel speed sensors,
and yaw rate sensor the ECU can calculate
whether the vehicle is responding to driver
input, or whether an unstable driving situation
is occurring. If instability is detected, the ECU
will intervene by applying or releasing the
relevant front or rear brake, in conjunction
with a power reduction, until vehicle stability
returns.

The operation of the ABS system is entirely
dependent on electrical signals. To prevent
the system responding to any inaccurate
signals, a built-in safety circuit monitors all
signals received by the ECU. If an inaccurate
signal or low battery voltage is detected, the
ABS system is automatically shut-down, and
the warning light on the instrument panel is
illuminated to inform the driver that the ABS
system is not operational. Normal braking
should still be available, however.

Additional safety features are also
incorporated into the ABS system. These
include electronic brake force distribution,
which automatically apportions braking
effort between the front and rear wheels, and
emergency brake assist, which guarantees full
braking effort in the event of an emergency
stop by monitoring the rate at which the brake
pedal is depressed.

Should a fault develop in the system,
the ECU illuminates a warning light on the
instrument panel constantly. To facilitate fault
diagnosis, the system is provided with an
on-board diagnostic facility. In the event of a
fault, the ECU stores a series of fault codes
for subsequent read-out and diagnosis. If the
instrument panel warning light remains on
after the engine has been started, the vehicle
must be taken to a Vauxhall/Opel dealer or
suitably-equipped diagnostic specialist for
fault diagnosis and repair.

19 Anti-lock braking system'
~ (ABS) components
removal and reﬂ’mng

Hydraulic modulator assembly

Note: Before starting work, refer to the nole:
at the beginning of Section 2 concerning the
dangers of hydraulic fluid.

Removal

1 Remove the battery and battery tray as
described in Chapter 5A.
2 Pull up the locking bar and disconnect the:
wiring harness multiplug connector from the:
electronic control unit located on the hydraulie:
modulator (see illustration).
3 Unscrew the master cylinder reservoir fill
cap, and top-up the reservoir to the MAX
mark (see Weekly checks). Place a piece of
polythene over the filler neck, and secure:
the polythene with the filler cap. This wil
minimise brake fluid loss during subsequent
operations. As a precaution, place absorben!:
rags beneath the modulator brake pipe unions:
when unscrewing them.

4 Wipe clean the area around the modulator
brake pipe unions, then make a note of how
the pipes are arranged, to use as a reference.
on refitting. Unscrew the union nuts, and
carefully withdraw the pipes.

5 Plug or tape over the pipe ends and
modulator orifices, to minimise the loss of
brake fluid and to prevent the entry of dit -
into the system. Wash off any spilt fluid
immediately with cold water.
6 Slacken and remove the three mounting
nuts, and remove the modulator complete:
with mounting bracket from the engine
compartment.

7 Undo the two nuts and separate the.
modulator from the mounting bracket.
Refitting

8 Refitting is the reverse of the removal
procedure, noting the following points:

a) Tighten all mounting nuts securely.

b) Refit the brake pipes to their respective
unions, and tighten the union nuts to the
specified torque.

¢) Ensure that the wiring is correctly routed,
and that the multiplug connector is firmly.
pressed into position and secured with
the locking bar.

d) On completion, and prior to refitting the
battery, bleed the complete hydraulic
system as described in Section 2.
Ensure that the system is bled in the
correct order, to prevent air entering the
moduilator return pump.

Electronic control unit (ECU)

Note: New ECU retaining screws will be
required for refitting.

Removal

9 Remove the hydraulic modulator from the:
car as describadipreviously in this Section.
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10 Undo the four retaining screws and
carefully withdraw the ECU upwards and off
the nydraulic modulator. Recover the gasket.
Refitting

11 Prior to refitting, clean and then carefully
_inspect the condition of the-gasket sealing
- surfaces on the ECU and hydraulic modulator.
If the surfaces are in any, way deformed,
damaged, or rough to the extent that a
perfect gasket seal cannot be maintained, the
complete modulator and ECU assembly must
be renewed.

12 With the gasket in position, and holding
the ECU by the outer edges only, carefully
lower it over the solenoid valves on the
‘modulator, keeping it square and level.

13 Fit the four new retaining screws, and
tighten them evenly and progressively until
they all just make contact with the ECU body.
Continue tightening the screws alternately and
progressively until the ECU body just makes
contact with the hydraulic modulator.

14 Progressively, and working in a diagonal
sequence, tighten the screws to the specified
forque. The ECU must make complete contact
with the hydraulic modulator, with no visible
gap around any of the sealing area. If this
cannot be achieved, release all the screws
and tighten them progressively again. If it
is still not possible to obtain correct seating
of the unit, the complete assembly must be
renewed.

15 On completion, refit the hydraulic modulator
- as described previously in this Section.

‘Front wheel speed sensor

Note: The front wheel speed sensors also
provide the vehicle roadspeed signal to the
various system ECUs as required.

‘Removal

16 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
- Reference Chapter).

17 Firmly apply the handbrake, then jack up
_ the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
Remove the appropriate front roadwheel.

- 18 Trace the wheel speed sensor wiring back
to its wiring connector on the inner wheel
‘arch, and release it from its retaining clip.
' Disconnect the connector, and work back
_along the sensor wiring, freeing it from all the
relevant retaining clips and ties.

f19 Slacken and remove the bolt securing
the sensor to the swivel hub, and remove the
~sensor and lead assembly from the vehicle
(see illustration).

Refitting

. 20 Ensure that the sensor and swivel hub
sealing faces are clean, then fit the sensor to
the hub. Refit the retaining bolt, and tighten it
to the specified torque.

21 Ensure that the sensor wiring is correctly
‘routed, and retained by all the necessary
clips. Reconnect it to its wiring connector, and
fit the connector into the retaining clip.

19.19 Front wheel speed sensor retaining
bolt (arrowed)

22 Refit the roadwheel, then lower the vehicle
to the ground and tighten the roadwheel bolts
to the specified torque.

Rear wheel speed sensor

Removal

23 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

24 Chock the front wheels, then jack up the
rear of the vehicle, and support it securely on
axle stands (see Jacking and vehicle support).
Remove the rear roadwheel.

25 Undo the retaining nuts, release the clips
and remove the wheel arch liner.

26 Trace the wheel speed sensor wiring back
to its wiring connector on the inner wheel
arch, and release it from its retaining clip.
Disconnect the connector, and work back
along the sensor wiring, freeing it from all the
relevant retaining clips and ties.

27 Slacken and remove the bolt securing the
sensor to the rear axle, and remove the sensor
and lead assembly from the vehicle (see
illustration).

Refitting

28 Ensure that the sensor and rear axle flange
sealing faces are clean, then fit the sensor.
Refit the retaining bolt, and tighten it to the
specified torque.

29 Ensure that the sensor wiring is correctly
routed, and retained by all the necessary
clips. Reconnect it to its wiring connector, and
fit the connector into the retaining clip.

30 Refit the wheel arch liner and roadwheel,
then lower the vehicle to the ground and
tighten the roadwheel bolts to the specified
torque.

Yaw rate sensor

Note: The yaw rate sensor is only fitted to
vehicles with electronic stability control (ESP).
The sensor is located beneath the centre
console, just forward of the handbrake lever.

Removal

31 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

32 Remove the centre console as described
in Chapter 11.

19.27 Rear wheel speed sensor retaining
bolt (arrowed)

33 Disconnect the sensor wiring connector,
then undo the two bolts and remove the
sensor from the car.

Refitting
34 Refitting is the reverse of the removal pro-
cedure.

Steering angle sensor

35 The steering angle sensor is an integral part
of the electronic power steering (EPS) column
assembly and is not available separately.
Removal and refitting details for the steering
column are contained in Chapter 10.

20 Vacuum pump 0 %
(diesel engine models) =W
- emoval and refi ttmg §

Removal

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

2 Remove the plastic cover over the top of
the engine.

3 Slacken the two retaining clips and
disconnect the charge air hose from the
intercooler and charge air pipe elbow.

4 Disconnect the quick-release fitting and
detach the vacuum servo unit vacuum hose
from the pump (see illustration). Disconnect
the smaller vacuum hose from the outlet on
the side of the pump.

S : :
20.4 Disconnect the quick-release fitting
{arrowed) and detach the servo unit
vacuum hoss
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20.8 Undo the two mounting bolits
(arrowed) and remove the pump from the
camshaft housing

5 Release the retaining clips and disconnect
the fuel return hoses at the fuel pump and
at the fuel leak-off hose adaptor pipe. Plug
or cover the pump union and hose ends to
prevent dirt entry.

6 Undo the retaining bolt and free the leak-off
hose adaptor pipe from its location.

7 Disconnect the wiring connector at the EGR
valve.

8 Undo the two mounting bolts and remo
the pump from the camshaft housing (st
illustration). Recover the gasket.

Refitting
9 Refitting is a reversal of removal, but cle
the mating faces of the pump and camsh:

housing and fit a new gasket. Tighten t
mounting bolts to the specified torque.
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Section number

Rear shock absorber - removal, testing and refitting
Rear stub axle ~ removal and refitting
Steering column - removal and refitting
Steering column intermediate shaft — removal, inspection and

VORI oo m oo 0o s o i s tasa e o e b asealsvaliaie 17
T Steering gear assembly - removal, inspection and refitting. . . ... .. 18
Front suspension and steeringcheck ......... See Chapter 1A or 1B Steering gear rubber gaiters —renewal .................couun. 19
front swivel hub assembly ~ removal and refitting Steering wheel —removal and refitting. . ... ...........ocouunn. 14
seneral information .......... T RN R e AR Trackirod = ronoWal « <o wivamain e e i e R ey 21
nition switch/steering column lock — removal and refitting Track rod balljoint — removal and refitting ...............000u0. 20
raxle—removalandrefitting ... .......ciiiiiiiiiiaiian Wheel alignment and steering angles — general information . ... ... 22
Rear coil spring—removal andrefitting . . .........coiiiiinn. Wheel and tyre maintenance checks............ See Weekly checks
ear hub bearings — checkingandrenewal....................
Degrees of difficulty
| Easy, suitable for % Fairly easy, suitable % Fairly difficutt, §,§ Difficult, suitable % Very difficult, §
| novice with little % for beginner with % suitable for oompetent§ for experienced DIY & suitable for expert §
| experience % | some experience & | DIY mechanic ¥ | mechanic ¥, | DIY or professional &g
Specifications
Front suspension
.................................................... Independent, with MacPherson struts and anti-roll bar
lear suspension
BV s e S R A A R A e R RN GG Semi-independent torsion beam, with trailing arms, coil springs and
telescopic shock absorbers
teering

earing play (maximum)
ingradialrun-out. . ..............u.
BN GHETOrBl TONFOUE oot resoio s sleiaveidiprainmd o STl ATaToAsa o
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Torque wrench settings

Front suspension
ABS wheel speed sensor boit

Anti-roll bar clamp bolts. ........
Balljoint-to-lower arm bolts/nuts*

Brake caliper mounting bracket-to-swivel hubbolts. . .............

Driveshaft retaining nut:*

Front subframe mounting bolts:*
Stage- Y v she sy
BUAED v oo inansnin s s iemings

Link rod-to-strut and anti-roll bar nuts

Lower arm balljoint clamp bolt nut*

Lower arm pivot bolts/nut to front subframe:*

e
Suspension strut piston rod nut
Suspension strut-to-swivel hub bolts:*

Rear suspension

Brake backplate bolts ..........
Rear axle front mounting bracket:
Bracket-to-underbody bolts:*
Stagel sl tva st

B8 8/c o esonieb iy
Centre through-bolt . .........
Rear hubinutt «oevwie sanaisives

Steering
Intermediate shaft:

Suspension strut upper mounting nut

Torque link mounting centre bolt:*
Stage-l cowwunmmviaasaivint
T (o )

Intermediate shaft to steering column:*

e T
SXAGE: L 5o saveniiaie s ilness

Universal joint-to-steering pinion clamp bolt* .. ................
Universal joint-to-intermediate shaft clamp bolt*. . ..............

Steering column mounting bolts

Steering gear-to-front subframe bolts/nuts:*

SHOET +ov v i dionesitin
Steering wheel bolt. ............
Track rod inner balljoint to steering rack
Track rod balljoint locknut . ......
Track rod balljoint-to-swivel hub nut*

Roadwheels
Roadwheel bolts. .

S s e SR SN e s

Nm

8
25
35
105

70
Angle-tighten a further 60°
Angle-tighten a further 5°

90
Angle-tighten a further 45°
40
60

90
Angle-tighten a further 75°
Angle-tighten a further 15°
50

80
Angle-tighten a further 60°
Angle-tighten a further 15°
45

80
Angle-tighten a further 45°

25

90

Angle-tighten a further 60°
Angle-tighten a further 15°
90

280

90

55
Angle-tighten a further 60°
Angle-tighten a further 15°
90

24
Angle tighten a further 60°
55
40
22

45
Angle tighten a further 45°
Angle tighten a further 15°
30
82
65
35

110

Ibf ft

18
26
77

52

66

30
44

66

37

59

33

59

66

66

207

66

41

66

4
30
16

33
22
61

48
26

!1



Suspension and steering 103

General information

The independent front suspension is of
(he MacPherson strut type, incorporating coil

sverse lower suspension arms, Which utilise
nubber inner mounting bushes, and incorporate
aballjoint at the outer ends. The front swivel
hubs, which carry the wheel bearings, brake
pers and the hub/disc assemblies, are bolted
fothe MacPherson struts, and connected to the
lower arms via the balljcints. A front anti-roll bar
s fitted, which has link rods with balljoints at
“gach end to connect it to the strut.

The rear suspension is of semi-independent
lype, consisting of a torsion beam axle and
iing arms, with double-conical coil springs
and telescopic shock absorbers. The front
ds of the trailing arms are attached to the
hicle underbody by horizontal bushes; the
rear ends are located by the shock absorbers,
which are bolted to the underbody at their
per ends. The coil springs are mounted
ependently of the shock absorbers, and
directly between the trailing arms and the

The steering column is linked to the steering
gear by an intermediate shaft. The intermediate
aft has a universal joint fitted to its upper
end, and is secured to the column by a clamp
bolt. The lower end of the intermediate shaft is
attached to the steering gear pinion by means
auniversal joint and clamp bolts.

The rack-and-pinion type steering gear is
nbber-mounted onto the engine compartment
bulkhead, and is connected by two track
ods, with balljoints at their outer ends, to the
steering arms projecting rearwards from the
swivel hubs. The track rod ends are threaded,
o facilitate adjustment.

Electric power-assisted steering is fitted as
standard, whereby an electric motor, drive gear
embly and torque sensor incorporated in
the steering column provide a variable degree
power assistance according to roadspeed.
The system is controlled by an electronic
control unit with self-diagnostic capability,
located on the steering column.

2.6 Undo the bolt (arrowed) securing the
ABS wheel speed sensor to the swivel hub

2.2 Usinga hammer and small chisel,
carefully tap up the staking securing the
driveshaft retaining nut

removal and refitting

Note: A new driveshaft retaining nut, lower
arm balljoint clamp bolt and nut, suspension
strut-to-swivel hub nuts and bolts and a
new track rod balljoint nut will be needed for
refitting. The driveshaft outer joint splines
may be a tight fit in the hub and it is possible
that a puller/extractor will be required to draw
the hub assembly off the driveshaft during
removal.

Caution: The front wheel camber setting
is controlled by the bolts securing the
swivel hub to the front suspension struf.
Before removing the bolts, mark the swivel
hub in relation to the strut accurately.

On ol , the ber setting must
be checked and adj d by a suitabl
equipped garage.

Removal

1 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
Remove the appropriate front roadwheel.

2 Using a hammer and small chisel, carefully
tap up the staking securing the driveshaft
retaining nut {see illustration).

3 Refit at least two roadwheel bolts to the
front hub, and tighten them securely. Have
an assistant firmly depress the brake pedal
to prevent the front hub from rotating, then
using a socket and extension bar, slacken the

2.7 Use a balljoint separator tool to
remove the track rod end

2.3 Using a fabricated tool to hold the
front hub stationary whilst the driveshaft
retaining nut is slackened

driveshaft retaining nut. Alternatively, a tool
can be fabricated from two lengths of steel
strip (one long, one short) and a nut and bolt;
the nut and bolt forming the pivot of a forked
tool. Bolt the tool to the hub using two wheel
bolts, and hold the tool to prevent the hub
from rotating as the driveshaft retaining nut is
undone {see illustration).
4 Unscrew and remove the driveshaft
retaining nut. Discard the nut; a new one must
be used on refitting.
5 Remove the brake disc as described in
Chapter 9. The procedure involves removing
the brake caliper and, using a piece of wire or
string, tie the caliper to the front suspension
coil spring to avoid placing any strain on the
hydraulic brake hose.
6 Undo the bolt securing the ABS wheel speed
sensor to the swivel hub (see illustration).
Withdraw the sensor from the hub and position
it to one side.
7 Slacken and remove the nut securing the
steering gear track rod balljoint to the swivel
hub, and release the balljoint tapered shank
using a universal balljoint separator (see
illustration). Discard the nut; it should be
renewed whenever it is disturbed.
8 Unscrew and remove the lower arm balljoint
clamp bolt nut, and withdraw the clamp bolt
from the swivel hub, noting which way round
itis fitted (see illustration). Discard the clamp
bolt nut; a new one must be used on refitting.
9 Using a suitable lever, push down the lower
arm to separate the balljoint from the swivel
hub. When releasing the lower arm, take care
not to damage the balljoint rubber boot; if

2.8 Unscrew the nut (arrowed) and remove
the clamp bolt securing the lower arm
hallioint to the swivel hub
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2.11 Unscrew the nuts (arrowed)

and withdraw the bolts securing the
suspension strut to the swivel hub

necessary protect it with a piece of card or
plastic. Note: If the balljoint stub is tight in the
swivel hub, use a screwdriver or cold chisel as
a wedge to force the clamp apart.

10 Mark the position of the suspension strut
on the swivel hub by drawing a circle around
the heads of the two retaining bolts. Note: This
is important to maintain the camber setting.

11 Slacken and remove the two nuts and
bolts securing the suspension strut to the
swivel hub, noting that new nuts and bolts will
be required for refitting (see illustration).

12 The swivel hub must now be freed from
the end of the driveshaft. it should be possible
to pull the hub off the driveshaft, but if the end
of the driveshaft is tight in the hub, then tap the
end of the driveshaft with a soft-faced hammer
while pulling outwards on the swivel hub (see
illustrations). Alternatively, use a suitable
puller to press the driveshaft through the hub.
Support the driveshaft by suspending it with
wire or string; Do not alfow the driveshaft to
hang down under its own weight, or the joints
may be damaged.

Refitting

13 Ensure that the driveshaft outer constant
velocity joint and hub splines are clean, then
slide the hub onto the driveshaft splines. Fit
the new driveshaft retaining nut, tightening it
by hand only at this stage.

14 Engage the swivel hub with the suspension
strut, and insert the new bolts from the front of
the strut so that their threads are facing to the
rear. Fit the new nuts, tightening them by hand
only at this stage.

15 Locate the lower arm balljoint in the swivel
hub. Insert the clamp bolt from the front of the
swivel hub, so that its threads are facing to
the rear. Fit the new nut to the clamp bolt, anc
tighten it to the specified torque setting.

16 With the hub correctly located, align the
strut-to-swivel hub bolt heads with the marks
made on the strut during removal. Tighten the
bolts to the specified torque and through the
specified angles given in the Specifications,
using a torque wrench and angle-tightening
gauge.

17 Engage the track rod balljoint in the swivel
hub, then fit the new retaining nut and tighten
it to the specified torque setting.

18 Refit the brake disc and caliper to the

2.12a Tap the end of the driveshaft with a
soft-faced hammer. ..

swivel hub, referring to Chapter 9 for further
information.

19 Refit the ABS wheel speed sensor to the
hub, making sure it is located correctly, and
tighten the retaining bolt to the specified torque.
20 Using the method employed on removal
to prevent rotation, tighten the driveshaft
retaining nut through the stages given in the
Specifications.

21 With the nut correctly tightened, stake it
in position by tapping the edge of the nut into
the grooves in the driveshaft in two places
{see illustration).

22 Refit the roadwheel, then lower the vehicle
to the ground and tighten the roadwheel bolts
to the specified torque. Refit the wheel trim/
hub cap, where applicable.

3 Fronthubbearings~
 checking and renewal

W

Checking

1 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
Remove the roadwheel.

2 A dial test indicator (DTI) will be required to
measure the amount of play in the bearing.
Locate the DTl on the suspension strut and
zero the probe on the brake disc.

3 Lever the hub in and out and measure the
amount of play in the bearing.

2.21 Stake the driveshaft nut in position
by tapping the edge of the nut into the
grooves in the driveshaft in two places

. . then free the driveshaft from the
swivel hub

2.12b .

4 To measure the bearing lateral and r:
run-out, undo the two bolts securing
brake caliper mounting bracket to the s
hub. Slide the mounting bracket, complet
with brake caliper and pads off the brake
and tie it to the coil spring using wire or:
cable-tie.

5 Undo the two securing screws and remo
the brake disc from the wheel hub.

6 To check the lateral run-out, locate the D]
on the suspension strut and zero the p
on the front face of the hub flange. Rotate
hub and measure the run-out. )
7 To check the radial run-out, zero the DTI
probe on the upper face of the extende
portion at the centre of the hub. Rotate th
hub and measure the run-out.
8 If the play or run-out exceeds the specifie
amounts, renew the hub bearing as desc
below.

9 If the bearing is satisfactory, refit the b
disc and tighten its retaining screws secu
10 Slide the brake pads, caliper and mounti
bracket over the disc and into position 0
the swivel hub. Fit the two caliper mountir
bracket retaining bolts and tighten them to th
specified torque (see Chapter 9).

11 Refit the roadwheel, then lower the vehic!
to the ground and tighten the roadwheel bo
to the specified torque.

Renewal

Note 1: The bearing is sealed, pre-adjuste
and pre-lubricated. Never overtighten the.
driveshaft nut beyond the specified torq
setting in an attempt to ‘adjust’ the bearing.
Note 2: A press will be required to dismants
and rebuild the assembiy; if such a tool is
available, a large bench vice and spacers (s
as large sockets) will serve as an adequal
substitute. The bearing'’s inner races are a
interference fit on the hub; if the inner ra
remains on the hub flange when it is press
out of the swivel hub, a knife-edged beari
puller will be required to remove it.

12 Remove the swivel hub assembly
described in Section 2.

13 Undo the three screws and remove {
brake disc shield from the hub.

14 Support the swivel hub securely
blocks or in a vice. Using a tubular spacet/
socket whith bears only on the inner end of
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3.14a Using a socket to drift out the hub
flange out from the bearing

3.14b Use a chisel to remove the inner
bearing race from the hub flange

3.16 Using a drift to remove the bearing
from the swivel hub

the hub flange, press the hub flange out of
the bearing. If the bearing’s outboard inner
race remains on the hub, remove it using a
chisel or bearing puller — see note above (see
illustrations).

15 Extract the bearing retaining circlip from
the swivel hub assembly (see illustration).

16 Using a drift or tubular spacer which bears
only on the inner race, press the complete
bearing assembly out of the swivel hub (see
illustration).

17 Thoroughly clean the hub and swivel hub,
removing all traces of dirt and grease. Polish
away any burrs or raised edges which might
hinder reassembly. Check both assemblies for
cracks or any other signs of wear or damage,
and renew as necessary. Renew the circlip
- regardless of its apparent condition.

18 On reassembly, apply a light film of oil to
the bearing outer race and hub flange shaft,
to aid installation of the bearing. Remove all
traces of old thread-locking compound from
the disc shield retaining screw holes, ideally
by running a tap of the correct size and pitch
through them.

19 Securely support the swivel hub, and
locate the bearing in the hub. Ensure that
the side of the bearing containing the plastic
ABS wheel speed reluctor ring faces the
. transmission side of the hub. Press the
bearing fully into position, ensuring that it
enters the hub squarely, using the old wheel
bearing or a tubular spacer which bears only
on the bearing outer race (see illustration).

20 Once the bearing is correctly seated,
secure the bearing in position with the new
inner circlip. Make sure that the circlip is

3.19 Use a threaded rod and spacers to
press the bearing squarely into position
correctly located in its groove and with the
open ends on either side of the ABS wheel

speed sensor opening.

21 Securely support the swivel hub in a vice,
then locate the hub flange into the bearing
inner race. With the underside of the inner
race securely supported, press the flange
into the swivel hub bearing, using a tubular
spacer/sockets and threaded rod, until it seats
against the hub shoulder (see illustration).
Check that the hub flange rotates freely, and
wipe off any excess oil or grease.

22 Fit the disc shield to the hub assembly,
and apply a few drops of thread-locking
compound to the new screws. Fit the screws,
and tighten them securely.

23 Refit the swivel hub assembly as described
in Section 2.

4 Frontstrut- <
removal overhaul and reﬂttmg §
N

Note: New strut-to-swivel hub bolts and nuts
will be required for refitting. Ideally, both front
suspension struts should be renewed at the
same time in order to maintain good steering
and suspension characteristics.

Caution: The front wheel camber setting
is controfied by the bolts securing the
swivel hub to the front suspension strut.
Before removing the bolts, mark the swivel
hub in relation to the strut accurately.

On letion, the b tting must
be checked and adjusted by a suitably
equipped garage.

3.21 Using a threaded rod and spacers/
sockets to press the hub flange into the
bearing
Removal

1 Remove the windscreen cowl panel as
described in Chapter 11.

2 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
Remove the appropriate roadwheel.

3 Unscrew the retaining nut and disconnect
the anti-roll bar link rod from the strut. Use a
spanner on the flats to hold the link while the
nut is being loosened (see illustration).

4 Release the ABS wheel speed sensor wiring
from its clip on the suspension strut.

5 Extract the retaining clip and release the
brake hydraulic hose from the suspension
strut.

6 Mark the position of the suspension strut on
the swivel hub by drawing a circle around the
heads of the two retaining bolts. Note: This is
important to maintain the camber setting.

7 Slacken and remove the two nuts and bolts

4.3 Unscrew the nut and disconnect the
anti-rofttbar link rod from the strut

expert22 nns http://rutracker.org
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4.7 Undo the two nuts and bolts securing
the suspension strut to the swivel hub

10 Fit a spring compressor tool, and
compress the coil spring

securing the suspension strut to the swivel
hub, noting that new nuts and bolts will be
required for refitting (see illustration).

8 Support the front strut assembly then,
from within the engine compartment,

4.12a Remove the strut upper
mounting ...

412c ...spring...

4.8 Unscrew the suspension strut upper
mounting nut (arrowed) and remove the
retaining plate

4,11 Counterhold the strut piston rod with
an Allen key or suitable bit, and unscrew
the piston rod nut
unscrew the suspension strut upper
mounting nut and remove the retaining plate

(see illustration).
9 Release the strut from the swivel hub, and
withdraw it from under the wheel arch.

4.12b ... upper spring seat with rubber
gaiter . . .

4.12d ... and buffer from the strut

Overhaul

Note: A spring compressor tool will be
required for this operation. Before ovel
mark the position of each component l"
relationship with each other for reassembly.
10 With the suspension strut resting oq
a bench, or clamped in a vice, fit a sprin@
compressor tool, and compress the coﬂ
spring to relieve the pressure on the spring’
seats. Ensure that the compressor tool |
securely located on the spring, in accordance
with the tool manufacturer’s instructions (see
illustration).
11 Mark the position of the spring in
relation to the top and bottom mountings,
then counterhold the strut piston rod witha
spanner, and unscrew the piston rod nut (seo‘
illustration).
12 Remove the strut upper mounting, upper
spring seat with rubber gaiter, spring and
buffer from the strut (see illustrations).

13 With the strut assembly now completely
dismantled, examine all the components for
wear, damage or deformation, and check the
support bearing for smoothness of operation.
Renew any of the components as necessary,
14 Examine the strut for signs of fluid
leakage. Check the strut piston for signs of
pitting along its entire length, and check the
strut body for signs of damage. While holding
it in an upright position, test the operation of
the strut by moving the piston through a full
stroke, and then through short strokes of 50.
to 100 mm. In both cases, the resistance
felt should be smooth and continuous. If the
resistance is jerky or uneven or if there is any
visible sign of wear or damage to the strut,
renewal is necessary.

15 If any doubt exists as to the condition of
the coil spring, carefully remove the spring
compressors and check the spring for
distortion and signs of cracking. Renew the
spring if it is damaged or distorted, or if there
is any doubt as to its condition.

16 Inspect all other components for damage
or deterioration, and renew any that are
suspect.

17 With the spring compressed with the
compressor tool, locate the spring on the
strut making sure that it is correctly seated
with its lower end against the raised stop (see
illustration).

4.17 Locate the spring on the strut making
sure that its lower end (A) is against the
raised stop (B)
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18 Refit the buffer, rubber gaiter, upper spring
seat, and upper damping ring.

19 Refit the piston rod nut and tighten it to
- the specified torque while counterholding the
piston rod with a spanner.

20 Slowly slacken the spring compressor tool
o relieve the tension in the spring. Check that
the ends of the spring locate correctly against
the stops on the spring seats. If necessary,
| turn the spring and the upper seat so that
the components locate correctly before the
compressor tool is removed. Remove the
compressor tool when the spring is fully

21 Manoeuvre the strut assembly into
position, ensuring that the top mounting is
correctly located in the inner wing panel.

etting.

2 Engage the swivel hub with the suspension
, and insert the new bolts from the front of
strut so that their threads are facing to the

123 Align the strut-to-swivel hub bolt heads
with the marks made on the strut during
‘removal. Tighten the bolts to the specified
‘orque and through the specified angles given
In the Specifications, using a torque wrench
and angle-tightening gauge.

124 Refit the anti-roll bar link rod to the
strut. Use a spanner on the flats to hold the
ink, while the nut is being tightened to the
specified torque setting.

5 Clip the ABS wheel speed sensor wiring
k into its retaining clip.

Chp the brake hydraulic hose to the

9 If the strut has been renewed, have the
camber angle checked, and if necessary
‘adjusted at the earliest opportunity.

2

a

‘Note: When refitting, new pivot bolt/nuts, and
new lower arm-to-balljoint nut/bolt, will be

5 Front lower arm -
~removal and refitting

1 Firmly apply the handbrake, then jack up
e front of the car and support it securely on
axle stands (see Jacking and vehicle support).
‘Remove the appropriate front roadwheel.

2 Unscrew and remove the lower arm balljoint

\fom the swivel hub, noting which way round
itis fitted (see illustration 2.8). Discard the

5.4 Front suspension lower arm front
mounting (arrowed) . . .

clamp bolt nut; a new one must be used on_
refitting.

3 Using a suitable lever, push down the lower
arm to separate the balljoint from the swivel
hub. When releasing the lower arm, take care
not to damage the balljoint rubber boot; if
necessary protect it with a piece of card or
plastic. Note: If the balljoint stub is tight in the
swivel hub, use a screwdriver or cold chisel as
a wedge to force the clamp apart.

4 Unscrew the nut and withdraw the pivot bolt
securing the front of the lower arm to the front
subframe (see illustration). Discard the bolt/
nut; new ones should be used on refitting.

5 Unscrew the nut and withdraw the bolt
securing the lower arm rear mounting to the
front subframe (see illustration). Discard
the bolt/nut; new ones should be used on
refitting. Remove the lower arm from the
vehicle.

6 Thoroughly clean the lower arm and the
area around the arm mountings, removing
all traces of dirt and underseal if necessary.
Check carefully for cracks, distortion, or
any other signs of wear or damage, paying
particular attention to the pivot bushes. If the
pivot bushes are worn, it will be necessary to
renew the complete lower arm as the bushes
are not available separately. To renew the
lower arm balljoint see Section 6.

Refitting

7 Offer up the lower arm, aligning the inner
end of the arm with its mountings, insert
new pivot bolts and nuts to the front and
rear mounting points. Note: Only tighten the
mounting bolts/nuts hand tight at this stage.

8 Locate the lower balljoint stub fully in the
bottom of the swivel hub, then refit the clamp
bolt and tighten to the specified torque. Make
sure the bolt head is facing the front of the
vehicle.

9 Refit the roadwheel, lower the vehicle to the
ground, and tighten the roadwheel bolts to the
specified torque setting.

10 With the vehicle lowered to the ground,
the lower arm inner mounting bolts/nuts can
now be tightened through the various stages
given in the Specifications at the start of this
Chapter.

11 Have the front wheel alignment settings

55

... and rear mounting (arrowed)

checked by a suitably-equipped garage at the

earliest opportunity.
EN

6 Front lower arm balljoint -
renewal
Note: The original balljoint is riveted to the

lower arm; service replacements are bolted in
position.

1 Remove the front lower arm as described
in Section 5. Note: /f the fitted balljoint is
a service replacement, it is not necessary
to completely remove the arm but only to
disconnect the balljoint from the bottom of the
swivel hub then unbolt the old balljoint.

2 Mount the lower arm in a vice, then drill the
heads from the three rivets that secure the
balljoint to the lower arm, using a 10.0 mm
diameter drill (see illustration).

3 If necessary, tap the rivets from the lower
arm, then remove the balljoint.

4 Clean any rust from the rivet holes, and
apply rust inhibitor.

5 The new balljoint must be fitted using
three special boits, spring washers and nuts,
available from a Vauxhall/Opel parts stockists.
6 Ensure that the balljoint is fitted the correct
way up, noting that the securing nuts are
positioned on the underside of the lower arm.
Tighten the nuts to the specified torque.

7 Refit the front lower arm as described in
Section 5.

6.2 Front suspension lower balljoint
showing rivet® seeuring it to the lower arm
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7.2 Unscrew the two bolts (arrowed)
securing the universal joint to the
intermediate shaft and steering gear pinion

7 Front subframe - <
- removal and refitting %

Caution: Vauxhall/Opel technicians
use special jigs to ensure that the front
subframe is correctly aligned. Without the
use of these tools it is important to note
the position of the subframe accurately
before removal.

Removal

1 Set the front wheels in the straight-ahead
position, then remove the ignition key and
lock the column by turning the steering wheel
as required.

2 In the driver’s footwell, unscrew the two
bolts securing the universal joint to the bottom
of the steering column intermediate shaft and
the steering gear pinion (see illustration).
Discard the bolts; new ones must be used
on refitting. Slide the universal joint up the
intermediate shaft to disengage it from the
steering gear pinion.

3 Apply the handbrake, then jack up the front
of the vehicle and support it on axle stands
(see Jacking and vehicle support). Remove
both front wheels.

4 Disconnect the steering track rod balljoints
from the swivel hubs by unscrewing the nuts
and using a balljoint separator tool (see
illustration 2.7).

5 Unscrew the nuts and disconnect the
anti-roll bar link rods from the struts on both
sides. Use a further spanner to hold the
studs while the nuts are being loosened (see
illustration 4.3).

6 Unscrew and remove the lower arm balljoint
clamp bolt nut, and withdraw the clamp bolt
from the swivel hub on each side, noting which
way round they are fitted (see illustration 2.8).
Discard the clamp bolt nuts; new ones must be
used on refitting.

7 Using a suitable lever, push down the lower
arms to separate the balljoints from the swivel
hubs. When releasing the lower arms, take
care not to damage the balljoint rubber boots;
if necessary protect them with a piece of card
or plastic. Note: /f the balljoint stub is tight
in the swivel hub, use a screwdriver or cold
chisel as a wedge to force the clamp apart.

7.10 Undo the centre bolt (arrowed) from
the torque link mounting

8 Remove the exhaust system as described
in the relevant part of Chapter 4.

9 On diesel engine models, where fitted,
unscrew the bolt securing the exhaust heat
shield to the front subframe.

10 Undo the centre bolt from the torque
link mounting at the rear of the engine/
transmission (see illustration).

11 On models with a rod-operated gear-
change mechanism, remove the retaining
clip and release the gearchange rocker arm
from the guide bracket (see illustration). On
models with a cable-operated gearchange
mechanism, open the latch and release the
selector cable(s) from the bracket on the
steering gear.

12 Support the subframe with a cradle across
a trolley jack. Alternatively, two trolley jacks
and the help of an assistant will be required.
18 Accurately mark the position of the
subframe in relation to the mounting
points to ensure correct refitting. Note that
Vauxhall-Opel technicians use a special jig
with guide pins located through the alignment
holes in the subframe and underbody.

14 Unscrew the six subframe mounting
bolts and carefully lower the subframe to the
ground. Note that new bolts will be required
for refitting. As the subframe is lowered,
make sure there are no cables or wiring still
attached.

15 Remove the lower suspension arms from
the subframe with reference to Section 5, the
anti-roll bar with reference to Section 8, the

7

2

7.11 On models with a rod-operated
gearchange, remove the retaining clip
(arrowed) and release the rocker arm from

the guide bracket

rear engine mounting with reference to "_’:
relevant part of Chapter 2, and the steering
gear with reference to Section 18.
Refitting

16 Refitting is a reversal of removal, bi
in mind the following points:

a) Tighten all nuts and bolts to the specified
torque and, where necessary, in the
stages given. Ensure that new nuts/bolts
are used where indicated.

b) Make sure that the subframe is correctly
aligned with the underbody before fully
tightening the mounting bolts.

c) When refitting the universal joint to the
steering gear pinion and intermediate
shaft, note that the components
incorporate master splines and it will only
be possible to fit the universal joint in one.
position. Apply thread-locking compound.
to the new universal joint retaining bolts
when refitting.

Note: A new lower arm balljoint clamp bolt
and nut and new track rod balljoint nuts will be.
needed for refitting.

Removal

1 Firmly apply the handbrake, then jack up"
the front of the car and support it securely
axle stands (see Jacking and vehicle suppor)
2 Disconnect the steering track rod balljoint
from the swivel hubs by unscrewing the nuts
and using a balljoint separator tool (s«?
illustration 2.7). ‘

3 Unscrew and remove the lower arm baljoint.
clamp bolt nut on the left-hand side, and
withdraw the clamp bolt from the swiv
hub, noting which way round it is fitted (sef
illustration 2.8). Discard the clamp bolt and
nut; new ones must be used on refitting.
4 Using a suitable lever, push down the low
arm to separate the balljoint from the swiv
hub. When releasing the lower arm, take care
not to damage the balljoint rubber boot;
necessary protect it with a piece of card
plastic. Note: If the balljoint stub is tight in t
swivel hub, use a screwdriver or cold chisel
a wedge to force the clamp apart.

5 Unscrew the nuts and disconnect the
anti-roll bar link rods from the suspension:
struts and anti-roll bar on both sides. Use a
further spanner to hold the studs while
nuts are being loosened (see illustration 4.
6 On models with a rod-operated gearchange
mechanism, remove the retaining clip and
release the gearchange rocker arm from the
guide bracket (see illustration 7.11). U
the four retaining bolts and remove the guide
bracket from the subframe.

7 Unscrew the two bolts each side securing
the anti-roll.bar mountings to the subframe.
Move the' disBonnected suspension com-
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ponents to one side and remove the anti-roll
bar from the left-hand side of the car.

Refitting

'8 Refitting is a reversal of removal, tightening
nuts and bolts to the specified torque and,

\Where necessary, in the stages given. Ensure

that new nuts/bolts are used where indicated.

Note: The rear hub bearing and integral ABS
wheel speed sensor reluctor ring is a sealed

{ Chock the front wheels then jack up the
rear of the car and securely support it on axle
ands (see Jacking and vehicle support).
Remove the roadwheel.

2 Remove the brake drum as described in
Chapter 9.

3 A dial test indicator (DTI) will be required
to measure the amount of radial and lateral
‘un-out in the bearing. Zero the indicator on
the outer edge of the hub flange.

4 Lever the hub in and out and measure the
amount of play in the bearing.

5 To measure lateral run-out, locate the probe
on the surface of the hub which contacts the
‘drum. To measure radial run-out, locate the
probe on the outer perimeter of the hub so
hat it is pointing towards the centre of the
hub.
Slowly turn the hub and note the maximum
ount of run-out. If the run-out exceeds the
ounts given in the Specifications, renew
e hub bearing unit as described below.

7 Remove the indicator and refit the brake
drum with reference to Chapter 9.

8 Refit the roadwheel, then lower the vehicle
the ground and tighten the roadwheel bolts
) the specified torque.

‘Renewal

Note: A new hub retaining nut will be required
refitting. It may also be necessary to renew
the hub dust cap if it is damaged during
oval.

Chock the front wheels then jack up the
ear of the car and securely support it on axle
ands (see Jacking and vehicle support).
Remove the roadwheel.

10 Remove the brake drum as described in

Using a hammer and small chisel, carefully
ap out the dust cap from the centre of the
b (see illustration).

12 Unscrew and remove the hub retaining nut
and remove the washer.

13 Withdraw the hub from the stub axle and
ver the spacer located behind the hub
illustrations).

14 Lightly lubricate the stub axle and the
inner circumference of the hub with clean
engine oil.

15 Place the spacer in position then slide the
hub onto the stub axle.

16 Fit the washer and new hub retaining nut
and tighten the nut to the specified torque.

17 Using a soft-faced hammer, carefully tap
the dust cap into position on the hub.

18 Refit the brake drum as described in
Chapter 9.

10 Rearstubaxle-
- removal and refitting -

V0

Removal

1 Remove the rear hub as described in Sec-
tion 9.

2 Remove the brake shoes, wheel cylinder
and ABS wheel speed sensor as described in
Chapter 9.

3 Depress the retaining tabs and withdraw the
handbrake cable from the brake backplate.

4 Undo the two retaining bolts and remove
the brake backplate from the stub axle.

5 Slacken and remove the four retaining bolts,
and remove the stub axle from the trailing
arm.

6 Inspect the stub axle surface for signs
of damage such as scoring, and renew if
necessary.

Refitting

7 Ensure that the mating surfaces of the
stub axle and backplate are clean and dry.
Check the backplate for signs of damage,
and remove any burrs with a fine file or emery
cloth.

8 Clean the threads of the stub axle retaining
bolts and the bolt holes in the stub axle itself,
ensuring that all traces of thread-locking
compound are removed.

9 Apply thread-locking compound to the
retaining bolt threads, then offer up the stub
axle, and refit the bolts. Tighten the retaining
bolts to the specified torque.

10 Place the brake backplate in position on
the stub axle, then refit the two retaining bolts
and tighten them to the specified torque.

9.13a Withdraw the hub from the stub
axle...

9.11 Carefully tap out the dust cap from
the centre of the rear hub

11 Insert the handbrake cable into the hole
in the backplate and push it through until'the
cable retainer engages fully.

12 Refit the ABS wheel speed sensor, wheel
cylinder and brake shoes as described in
Chapter 9.

13 Refit the rear hub as described in Section 9.

N
N
X

Note 1: Always renew shock absorbers in pairs
and the correct version for model, to maintain
good handling.

Note 2: New shock absorber upper mounting
bolts will be required for refitting.

Removal

1 Chock the front wheels then jack up the
rear of the car and support it on axle stands
(see Jacking and vehicle support). Remove
the relevant rear roadwheel.

2 Unscrew the two bolts and five nuts and
remove the wheel arch liner for access to the
shock absorber upper mounting.

3 Position a jack underneath the relevant
trailing arm, and raise the jack until it is just
supporting the weight of the arm.

4 Undo the two bolts securing the shock
absorber upper mounting to the underbody
(see illustration). Discard the bolts; new ones
must be used for refitting.

5 Undo the nut and remove the shock
absorber lower mounting bolt, then lower the

11 Rear shock absorber~
‘removal, testing and refitting

9.13b ...and recever the spacer located

behndg the hub



1010 Suspension and steering

11.4 Undo the two bolts (arrowed)
securing the shock absorber upper
mounting to the underbody
shock absorber out of position and remove
it from underneath the vehicle (see illus-

tration).

Testing

6 Examine the shock absorber for signs of
fluid leakage or damage. Test the operation of
the strut, while holding it in an upright position,
by moving the piston through a full stroke,
and then through short strokes of 50 to 100
mm. In both cases, the resistance felt should
be smooth and continuous. If the resistance
is jerky, or uneven, or if there is any visible
sign of wear or damage to the strut, renewal
is necessary. Also check the rubber mounting
bush(es) for damage and deterioration. If the
bushes are damaged or worn, the complete
shock absorber will have to be renewed,
as the mounting bushes are not available
separately. Inspect the shanks of the mounting
bolts for signs of wear or damage, and renew
as necessary.

7 Examine the upper mounting rubber
dampers for signs of damage or deterioration,
and renew if necessary.

Refitting

8 Manoeuvre the shock absorber into position
and refit the new upper mounting bolts and
the lower mounting bolt and nut.

9 Tighten the bolts to the specified torque
and through the specified angles given in the
Specifications, using a torque wrench and
angle-tightening gauge, where applicable.

10 Remove the jack from under the trailing
arm and refit the wheel arch liner.

13.3 Unclip the handbrake lever gaiter
from the centre console and fold it up the
handbrake lever

Niwm L o e
11.5 Undo the nut and remove the shock
absorber lower mounting bolt {arrowed)

11 Refit the roadwheel, then lower the vehicle
to the ground, and tighten the roadwheel bolts
to the specified torque.

X
Note: Always renew coil springs in pairs and
the correct version for model, to maintain
good handling.

Removal

1 Chock the front wheels then jack up the
rear of the car and support it on axle stands
(see Jacking and vehicle support). Remove
both rear roadwheels.

2 Position a jack underneath the relevant
trailing arm, and raise the jack until it is just
supporting the weight of the arm.

3 Undo the nut, remove the shock absorber
lower mounting bolt, and disengage the shock
absorber from the trailing arm.

4 Slowly lower the jack, keeping watch on
the brake pipes to ensure no excess strain is
placed on them, until it is possible to withdraw
the coil spring. Note which way around the
spring is installed, and recover the upper
damping ring and lower spring seat.

5 If the vehicle is to be left for some time with
the spring removed, lift up the trailing arms and
refit the shock absorber lower mounting bolts.
Note: Do not allow the rear axle assembly to
hang unsupported.

6 Inspect the springs closely for signs of

12 Rear coil spring -
‘removal and refitting

13.4 Fully slacken and remove the
handbrake cable adjuster nut (arrowed)

damage, such as cracking, and check
spring seats and damping ring for signs of
wear or damage. Renew worn components &
necessary. ]
Refitting
7 Refitting is a reversal of removal, but notas
the following points. ]
a) Ensure that the spring locates correctly
on the upper and lower seats, as well as:
on the trailing arm and underbody.
b) Tighten the shock absorber lower
mounting bolt to the specified torque.
¢) If the spring is being renewed, repeat the
procedure on the remaining side of the
vehicle.
d) Refit the roadwheels, then lower the
vehicle to the ground, and tighten the
roadwheel bolts to the specified torque.

13 Rear axle - N
 removal and refitting ;
i

Note: New trailing arm pivot bolts and nuts
will be required when refitting.
Cauti - hall/Opel technici "95
special jigs to ensure that the rear axle is
correctly aligned. Without the use of these
tools it is important to note the position of
the axle ing points tely before:
removal. ‘

Removal

1 Chock the front wheels then jack up the:
rear of the car and support it on axle stands
(see Jacking and vehicle support). Remove:
both rear roadwheels.
2 Unscrew the brake master cylinder fluid:
reservoir cap and screw it down onto a piece
of polythene to minimise fluid loss during the
following procedure.
3 Unclip the handbrake lever gaiter from the.
centre console and fold it up the handbrake
lever (see illustration).

4 Remove the protective cap from the end ofthe
handbrake cable, then slacken the handbrake
cable adjuster nut (see illustration).
5 Remove the rear tailpipe and silencer as
described in Chapter 4A or 4B as applicable.
6 Unscrew the bolt and the nut, release the
two clamps and remove the exhaust system
heat shield from the fuel tank.
7 Undo the bolt securing the ABS wheel
speed sensor to the stub axle on each side
(see illustration). Withdraw the sensors from
the stub axles and unclip the sensor wiring.
from the rear brake pipes.
8 Detach the front handbrake cable from the
compensator plate by twisting it through 907,
then release the main cable sections from
supports on the underbody (see illustration
9 Slacken the union nuts, and disconnect
the brake pipes from the flexible hose unions
adjacent to the trailing arm mountings. Plug
the pipe andhose ends to minimise fluid
loss"andiprevent the entry of dirt into the
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hydraulic system. Remove the retaining clips,
and release the two flexible hoses from their
mounting brackets.
10 Remove the rear coil springs as described
in Section 13.
1 Accurately mark the position of the axle
mounting points in relation with the vehicle
underbody to ensure correct refitting. Note
that Vauxhall/Opel technicians use a special
ig with guide pins located through alignment
oles in the underbody.
2 Support the weight of the axle assembly
ing two trolley jacks. Alternatively, one
tolley jack and a length of wood may be used,
but the help of an assistant will be required.
13 Undo the three bolts each side securing
e axle front mounting brackets to the
nderbedy. Discard the bolts; new ones
ould be used on refitting.
4 Make a final check that all necessary
components have been disconnected and
positioned so that they will not hinder the
removal procedure. Carefully lower the axle
embly out of position, and remove it from
uinderneath the vehicle.
15 The brake components can be removed
from the axle, referring to the relevant Sections
Chapter 9. The hub bearing units can be
emoved with reference to Section 9.
6 If necessary, the front mounting brackets
can be removed after unscrewing the retaining
ut and withdrawing the centre through-bolt.
Refitting
7 Refit any components that were removed
fom the axle, referring to the relevant Sections
of this Chapter and Chapter 9, as applicable.
ff the front mounting brackets were removed,
t the brackets, but only tighten the
hrough-bolt nuts lightly at this stage.
18 Check the condition of the threads in the
front mounting bracket captive nuts on the
underbody. If necessary, use a tap to clean
out the threads.
9 Support the axle on the trolley jacks, and
position the assembly under the rear of the
cle.
0 Raise the jacks, and fit the new mounting
cket bolts. Do not fully tighten the bolts at

g
14.3 Disconnect the wiring harness
cconnector for the steering wheel switches

13.7 Rear wheel speed sensor retaining
bolt (arrowed)

removed from the axle, position the axle so that
the distance between the upper edge of the
shock absorber lower mounting bracket and the
underbody chassis member directly above is
146.5 = 10.0 mm. With the axle in this position,
tighten the front mounting bracket through-bolt
nuts on each side to the specified torque.

22 Fully tighten the front mounting bracket-
to-underbody bolts to the specified torque
and angle settings in the stages given.

23 Locate the upper and lower seats on the
coil springs, then refit the springs to the axle
and underbody.

24 Raise the torsion beam until the shock
absorber lower mounting bolts can be
inserted. Fit the nuts and tighten to the
specified torque.

25 Refit the brake hydraulic pipes and flexible
hoses together with the retaining clips and
tighten the union nuts to the specified torque
(see Chapter 9).

26 Reconnect the handbrake cables to the
underbody supports and attach the front
cable to the compensator plate.

27 Refit the ABS wheel speed sensors,
tightening the retaining bolts to the specified
torque (see Chapter 9). Clip the sensor wiring
to the brake pipes.

28 Refit the exhaust system heat shield and
secure with the bolt, nut and two clamps.

29 Refit the rear tailpipe and silencer as
described in Chapter 4A or 4B as applicable.
30 Bleed the complete brake hydraulic
system, as described in Chapter 9.

31 Adjust the handbrake as described in

T, 7

A . Pam
14.4 Unscrew the steering wheel retaining
bolt (arrowed)

13.8 Detach the front handbrake cable
(arrowed) from the compensator plate by
twisting it through 90°
Chapter 1A or 1B, then refit the protective
cap to the cable end and clip the gaiter to the

centre console.
32 Refit the roadwheels and lower the vehicle
to the ground.

Wy

Warning: Make sure that the

Steering wheel -
airbag safety recormmmendations
given in Chapter 12 are folle d,

1oval and refitting
to prevent personal injury.

Removal

1 Remove the airbag as described in Chap-
ter 12.

2 Set the front wheels in the straight-ahead
position, then lock the column in position after
removing the ignition key.

3 Disconnect the wiring harness connector for
the steering wheel switches (see illustration).
4 Unscrew the Torx retaining bolt securing
the steering wheel to the column (see
illustration).

5 Check that there are alignment marks
between the steering column shaft and
steering wheel (see illustration). If no marks
are visible, centre punch the wheel and
column shaft to ensure correct alignment
when refitting.

6 Grip the steering wheel with both hands and
carefully rock it from side-to-side to release it
from the splines on the steering column.

ot )
14.5 Alignment marks (arrowed) between
the steering column shaft and steering
viheel
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16.9a Unscrew the steering column lower
mounting bolts (arrowed) . ..

7 With the steering wheel loose on the
splines, the retaining bolt can now be
completely removed. As the steering wheel is
being removed, guide the wiring for the airbag
through the aperture in the wheel, taking care
not to damage the wiring connectors.

Refitting

8 Refit the steering wheel, aligning the
marks made prior to removal. Route the
wiring connectors through the steering wheel
aperture. Note: Make sure the steering wheel
centre hub locates correctly with the contact
unit on the steering column.

9 Clean the threads on the retaining bolt and
the threads in the steering column. Coat the
retaining bolt with locking compound, then fit
the retaining bolt and tighten to the specified
torque setting.

10 Reconnect the wiring connector for the
steering wheel switches.

11 Release the steering lock, and refit the
airbag as described in Chapter 12.

15 Igmtcon switch/ i
. steering column lock -
removal and reﬂttmg

1 The ignition switch, steering column lock
and airbag rotary connector are an integral
part of the steering column electronics module
and cannot be individually removed.

2 Removal and refitting details for the steering
column electronics module are contained in
Chapter 12.

Note 1: The steering column also contains
the electronic power steering (EPS) motor and
electronic control unit. These components are an
integral part of the column assembly and cannot
be .

Note 2: /fa new steering column is to be fitted, this
work must be entrusted to a Vauxhall/Opel dealer
or suitably-equipped specialist. It is necessary to
initialise and calibrate the new electronic control
unit after installation, which requires the use of
dedicated diagnostic equipment.

16.8b ... and the upper mounting bolts
{arrowed)

Removal

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

2 From inside the car, remove the lower facia
panel on the driver's side as described in
Chapter 11.

3 Working in the driver's footwell under the
facia, remove the plastic expanding rivet and
remove the footwell ait duct.

4 Set the front wheels in the straight-ahead
position, then remove the ignition key and
lock the column by turning the steering wheel
as required.

5 Remove the steering wheel as described in
Section 14 and the steering column electronics
module as described in Chapter 12.

6 Unscrew the two bolts securing the universal
joint to the bottom of the steering column
intermediate shaft and the steering gear pinion
(see illustration 7.2). Discard the bolts; new
ones must be used on refitting. Slide the
universal joint up the intermediate shaft to
disengage it from the steering gear pinion.

7 If applicable, make sure the steering column
adjustment handle is in the locked position.

8 Disconnect the wiring connector from the
EPS control unit on the steering column.

9 Suitably support the column assembly, then
und the two lower bolts and two upper bolts
securing the column to the facia crossmember
(see illustrations).

10 Release the column assembly from its
location and remove it from the vehicle.
DO NOT release the steering lock while the
steering column is off the vehicle.

17.6 Align the intermediate shaft upper
retaining bolt with the access aperture in
the EPS electronic control unit (arrowed)

Refitting
11 Refitting is a reversal of removal, bearing
in mind the following points: '
a) Tighten all nuts and bolts to the specified
torque.
b) When refitting the universal joint to the
steering gear pinion and intermediate shaf
note that the components incorporate
master splines and it will only be possibé
to fit the universal joint in one position.
Apply thread-locking compound to the " 4
universal joint retaining bolts when refitting
¢) Refit the steering column electronics
module as described in Chapter 12.

Section 14.
e) Refit the facia lower trim panel as
described in Chapter 11.

17 Steering column 3
 intermediate shaft ~ removal
~_inspection and refitting

Removal

1 Disconnect the battery negative termin:
(refer to Disconnecting the battery in
Reference Chapter).

2 From inside the car, remove the lower
panel on the driver’s side as describ
Chapter 11. 1
3 Working in the driver's footwell under
facia, remove the plastic expanding rivet an
remove the footwell ait duct.
4 Set the front wheels in the straight-ahea
position, then remove the ignition key
lock the column by turning the steering
as required.
5 Unscrew the two bolts securing the uni
joint to the bottom of the steering column:
intermediate shaft and the steering gear pi
(see illustration 7.2). Discard the bolts; ng
ones must be used on refitting. Slide {f
universal joint up the intermediate sha
disengage it from the steering gear pinion.
6 Unlock the steering column with the igl
key and turn the steering wheel 90°
clockwise. Align the intermediate shaft upp
retaining bolt with the access aperture in
EPS electronic control unit (see illustrati
Unscrew the bolt then return the steering
to the straight-ahead position. Discard the b
new one must be used on refitting. Removet
ignition key and lock the column once agal
7 Withdraw the intermediate shaft frof
the steering column and remove it from
vehicle.

Inspection

8 The steering column intermediatc
incorporates a telescopic safety section. |
event of a front-end crash, the shaft shors
on the splines and prevents the steering whe
injuring the driver. Inspect the intermediate she
universal joints for excessive wear or damage|
either joint is worn or damaged in any way,
ompigte sh smbly must be renewsd
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Refitting

9 Check that the front wheels and steering
wheel are still in the straight-ahead position,
and that the steering wheel is stiil locked.
10 Engage the intermediate shaft upper
universal joint with the steering column noting
that the square end of the universal joint will
only engage with the column in one position.
11 Unlock the steering column and turn the
teering wheel 90° anti-clockwise. Align the
intermediate shaft upper retaining bolt hole
vith the access aperture and fit the new upper
retaining bolt. Tighten the bolt to the specified
forque using a torque wrench, then through
the specified angle using an angle tightening
ige.
2 Return the steering wheel to the straight-
‘ahead position, then remove the ignition key
and lock the column once again.
3 Slide the lower universal joint down the
intermediate shaft and engage it with the
steering gear pinion. Note that the universal
pint, intermediate shaft and steering gear pinion
incorporate master splines and it will only be
possible to fit the universal joint in one position.
14 Apply thread-locking compound to the
hreads of the new lower universal joint
ining bolts, fit the bolts and tighten to the
cified torque.
15 Refit the footwell air duct and secure with
the expanding rivet.
16 Refit the lower facia panel as described in
Chapter 11 then reconnect the battery.

¢emoval

1 Firmly apply the handbrake, then jack up
the front of the car and support it securely on

\axle stands (see Jacking and vehicle support).
Remove both front roadwheels.

2 Remove the front subframe as described in
tion 7.

3 Slacken and remove the two bolts, nuts
and washers securing the steering gear to the
bframe, then remove the steering gear from
the subframe. Discard the bolts, nuts and

washers as new ones will be required when
refitting.

4 If a new steering gear is to be fitted, then
the track rod balljoints will need to be removed
from each end of the steering track rod arms
(see Section 20).

Inspection

5 Examine the steering gear assembly for
signs of wear or damage, and check that the
rack moves freely throughout the full length
of its travel, with no signs of roughness or
excessive free play between the steering
gear pinion and rack. Check with your
Vauxhall/Opel dealer to see if it is possible to
overhaul the steering gear assembly. The only
components which can be renewed easily
by the home mechanic are the steering gear
gaiters, the track rod balljoints and the track
rods. Steering gear gaiter, track rod balljoint
and track rod renewal procedures are covered
in Sections 19, 20 and 21 respectively.
Refitting

6 Refitting is a reverse of the removal pro-
cedure, bearing in mind the following points:

a) Use new nuts boits and washers when
refitting the steering gear to the subframe
and tighten the nuts to the specified torque

b) Set the steering gear in the straight-
ahead position prior to refitting the front
subframe.

c) Refit the front subframe as described in
Section 7.

d) On completion, have the front whee!
alignment checked and, if necessary,
adjusted — see Section 22 for general
information.

1 Remove the track rod balljoint as described
in Section 20.

2 Mark the correct fitted position of the gaiter
on the track rod, then release the retaining
clips (see illustration), and slide the gaiter off
the steering gear housing and track rod.

3 Thoroughly clean the track rod and the
steering gear housing, clean off any corrosion,

19.2 Steering gear rubber gaiter outer
securing clip
burrs or sharp edges which might damage the
new gaiter’s sealing lips on installation. Scrape
off all the old grease, and apply new grease to
the track rod inner balljoint.
4 Carefully slide the new gaiter onto the track
rod, and locate it on the steering gear housing.
Align the outer edge of the gaiter with the
mark made on the track rod prior to removal,
then secure it in position with new retaining
clips.
5 Refit the track rod balljoint as described in
Section 20.

Note: A new track rod balljoint-to-swivel hub
nut will be required when refitting.

Removal

1 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
Remove the appropriate front roadwheel.

2 If the balljoint is to be re-used, use a scriber,
or similar, to mark its relationship to the track
rod.

3 Hold the track rod arm, and unscrew the
balljoint locknut by a quarter of a turn (see
illustration).

4 Slacken and remove the nut securing the
track rod balljoint to the swivel hub, and
release the balljoint tapered shank using a
universal balljoint separator (see illustrations).

2

- 20.3 Hold the track rod stationary while
loosening the track rod balljoint securing
locknut

20.4a Unscrew the nut securing the track
rod balljoint to the steering arm . ..

20.4b ... then disconnect the track rod
balljoint from the steering arm using a
halifnint separator too!l



10e14 Suspension and steering

Discard the nut; a new one must be used of
refitting.

5 Counting the exact number of turns
necessary to do so, unscrew the balljoint from
the track rod arm.

6 Count the number of exposed threads
between the end of the track rod and the
locknut, and record this figure. If a new gaiter
is to be fitted, unscrew the locknut from the
track rod.

7 Carefully clean the balljoint and the track
rod threads. Renew the balljoint if there is
excessive free play of the balljoint shank, or
if the shank is excessively stiff. If the balljoint
gaiter is damaged, the complete balljoint
assembly must be renewed; it is not possible
to obtain the gaiter separately.

Refitting

8 If it was removed, screw the locknut onto
the track rod threads, and position it so that
the same number of exposed threads are
visible as was noted prior to removal.

9 Screw the balljoint on to the track rod by
the number of turns noted on removal. This
should bring the balljoint locknut to within
approximately quarter of a turn from the
locknut, with the alignment marks that were
noted on removal.

10 Refit the balljoint shank to the swivel hub,
then fit a new retaining nut and tighten it to
the specified torque setting. If the balljoint
stud turns as the nut is being tightened, press
down on the track rod balljoint to force the
tapered part of the stud into the arm on the
swivel hub.

11 Tighten the track rod balljoint securing
locknut on the track rod arm while holding the
track rod arm stationary with a second spanner
on the flats provided. Note: If possible tighten
the nut to the specified torque using a special
crow’s-foot adaptor for the torque wrench.

12 Refit the roadwheel, then lower the vehicle
to the ground and tighten the roadwheel bolts
to the specified torque setting.

13 Have the front wheel alignment checked
and if necessary, adjusted at the earliest
opportunity. See Section 22 for general
information on wheel alignment

21 Track rod —
‘ renewal :

wivr

Note: When refitting, a new track rod balljoint-
to-swivel hub nut and new gaiter retaining clips
will be required. Vauxhall/Opel technicians use
a special socket to tighten the track rod inner
balljoint to the end of the steering rack.

1 Remove the track rod balljoint as described
in Section 20.

2 Release the retaining clips, and slide the
steering gear gaiter off the end of the track
rod as described in Section 19.

3 Turn the steering on full lock, so that the
rack protrudes from the steering gear housing
on the relevant side, slide the cover (where
fitted) off the inner balljoint.

4 Prevent the rack from rotating using an
open-ended spanner located on the rack flats,
then unscrew and remove the track rod inner
balljoint from the end of the steering rack.
Where fitted remove any spacers/washers
noting the correct position for refitting.

5 Remove the track rod assembly, and
examine the track rod inner balljoint for
signs of slackness or tight spots. Check that
the track rod itself is straight and free from
damage. If necessary, renew the track red; it
is also recommended that the steering gear
gaiter/dust cover is renewed.

6 Where applicable, locate the spacer on
the end of the steering rack, and screw the
balljoint into the end of the steering rack.
Tighten the track rod inner balljoint to the
specified torque, whilst retaining the steering
rack with an open-ended spanner.

7 Install the steering gaiter and track rod
balljoint as described in Sections 19 and 20.

&

22 Wheel alignment o
N
Y

and steering angles -
general information

Definitions
1 A car’s steering and suspension geometry

is defined in four basic settings ~ all angles
expressed in degrees (toe settings are al
expressed as a measurement); the steeri
axis is defined as an imaginary line dra
through the axis of the suspension str
extended where necessary to contact {
ground.

2 Camber is the angle between ea
roadwheel and a vertical line drawn through
centre and tyre contact patch, when view
from the front or rear of the car. Posi
camber is when the roadwheels are tilt
outwards from the vertical at the top; negat
camber is when they are tilted inwards. Sli
adjustment of the front camber angle
possible, by altering the position of the swi
hub at its attachment to the front suspensi
strut. The rear camber angle is not adjustab
3 Castor is the angle between the steeri
axis and a vertical line drawn through ea
roadwheel’s centre and tyre contact pas
when viewed from the side of the car. Posit
castor is when the steering axis is tilted sof
it contacts the ground ahead of the vertic
negative castor is when it contacts the grou
behind the vertical. The castor angle isr
adjustable.

4 Toe is the difference, viewed from abo
between lines drawn through the roadwh
centres and the car’s centre-line. ‘Toe-in!
when the roadwheels point inwards, towar
each other at the front, while ‘toe-out' is wh
they splay outwards from each other at
front.

5 The front wheel toe setting is adjusted
screwing the track rod in or out of its balljoir
to alter the effective length of the track
assembly. The rear wheel toe setting is
adjustable.

Checking and adjustment

6 Due to the special measuring equipm
necessary to check the wheel alignms
and steering angles, and the skill required
use it properly, the checking and adjustm
of these settings is best left to a Vauxhi
Opel dealer or similar expert. Note that m
tyre-fitting shops now possess sophistical
checking equipment.
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tre console — removal and refitting. . . .....
or - removal, refitting and adjustment. . .. ..

Section number

................ 20 Interior trim —removal and refitting ........ ..., 24
................ 8 Maintenance - bodywork and underframe. . ............... ... 2
................ 10 Maintenance of upholstery and carpets-general. . ............. 3
................ 9 Major body damage repair—general . ..........cviieiiiiiin.. B
................ 25. Minorbody damage~18Pair .. i wmmmsisias somisisibhsmmisineovions
................ 11 Rear bumper—-removalandrefitting . ... 7

or handle and lock components — removal and refitting . ... .... 13 Seat belt components — removal and refitting . ... . ............. 28
oo inner trim panel — removal and refitting. . .. .....c.oiiinn. 12 Seats—removalandrefitting .. ...c.ovvvneiiniviiieiiveines 21
Door window glass and regulator — removal and refitting . ........ 14 Sunroof —general information .. ........covvieiienieninenan. 19
Exterior mirror and associated components — removal and refitting 17 Tailgate and support struts - removal and refitting .. ............ 15
ia panel components — removal and refitting. . ... ........... 26 Tailgate lock components —removal and refitting . ... ........... 16
t bumper —removal and refitting. . . . ... oot 6 Underbody and general bedy check .......... See Chapter 1A or 1B
ont seat belt tensioning mechanism — general information ... ... 22 Windscreen, tailgate and fixed window glass — general
o e AL et e S 1 INTORIRBNON .16 afmra o inibrbtse oot s s e o e oo N 18
Degrees of difficulty
Easy, suitable for % Fairly easy, suitable % Fairly difficult, % Difficult, suitable % Very difficult, §
‘novice with little 9% | for beginner with %% | suitable for competent & | for experienced DIY & | suitable for expert 3
‘experience Sé some experience & DIY mechanic 3: mechanic § DIY or professional §

Specifications

Torque wrench settings

seat:
Seat backrest-to-floor bolts
Seat cushion-to-floor bolts.
at belt anchorage bolts
at belt inertia reel bolt

at belt tensionerbolts ..........covvven.

Facia crossmember-to-A-pillar bolts . .. ......
ront seat mounting bolts . ................

Ibf ft

15
26

15
15
26
26
26

 General information

The bodyshell is made of pressed-steel
ctions, and is available in three- and
five-door Hatchback versions, and a Van
ision. Most components are welded
ether, but some use is made of structural
hesives; the front wings are bolted on.

‘The bonnet, doors, and some other

vulnerable panels, are made of zinc-coated
metal, and are further protected by being
coated with an anti-chip primer, prior to being
sprayed.

Extensive use is made of plastic materials,
mainly on the interior, but also in exterior
components. The front and rear bumpers are
injection-moulded from a synthetic material
which is very strong and yet light. Plastic
components such as wheel arch liners are
fitted to the underside of the vehicle, to
improve the body’s resistance to corrosion.

2 Maintenance -
bodywork and underframe .

V.

The general condition of a vehicle's
body-work is the one thing that significantly
affects its value. Maintenance is easy, but
needs to be regular. Neglect, particularly
after minor damage, can lead quickly to
furthe riofation and costly repair bills
Itis f 1 :
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parts of the vehicle not immediately visible,
for instance the underside, inside all the
wheel arches, and the lower part of the engine
compartment.

The basic maintenance routine for the
bodywork is washing — preferably with a lot
of water, from a hose. This will remove all
the lcose solids which may have stuck to the
vehicle. It is important to flush these off in
such a way as to prevent grit from scratching
the finish. The wheel arches and underframe
need washing in the same way, to remove any
accumulated mud, which will retain moisture
and tend to encourage rust. Paradoxically
enough, the best time to clean the underframe
and wheel arches is in wet weather, when the
mud is thoroughly wet and soft. In very wet
weather, the underframe is usually cleaned of
large accumulations automatically, and this is
a good time for inspection.

Periodically, except on vehicles with a
wax-based underbody protective coating,
it is a good idea to have the whole of the
underframe of the vehicle steam-cleaned,
engine compartment included, so that a
thorough inspection can be carried out to
see what minor repairs and renovations
are necessary. Steam-cleaning is available
at many garages, and is necessary for the
removal of the accumulation of oily grime,
which sometimes is allowed to become thick
in certain areas. If steam-cleaning facilities
are not available, there are some excellent
grease solvents available which can be
brush-applied; the dirt can then be simply
hosed off. Note that these methods should
not be used on vehicles with wax-based
underbody protective coating, or the coating
will be removed. Such vehicles should be
inspected annually, preferably just prior
to Winter, when the underbody should be
washed down, and any damage to the wax
coating repaired. Ideally, a completely fresh
coat should be applied. It would also be
worth considering the use of such wax-based
protection for injection into door panels, sills,
box sections, etc, as an additional safeguard
against rust damage, where such protection
is not provided by the vehicle manufacturer.

After washing paintwork, wipe off with a
chamois leather to give an unspotted clear
finish. A coat of clear protective wax polish
will give added protection against chemical
pollutants in the air. If the paintwork sheen
has dulled or oxidised, use a cleaner/polisher
combination to restore the brilliance of the
shine. This requires a little effort, but such
dulling is usually caused because regular
washing has been neglected. Care needs to
be taken with metallic paintwork, as special
non-abrasive cleaner/polisher is required to
avoid damage to the finish. Always check
that the door and ventilator opening drain
holes and pipes are completely clear, so that
water can be drained out. Brightwork should
be treated in the same way as paintwork.
Windscreens and windows can be kept clear
of the smeary film which often appears, by

the use of proprietary glass cleaner. Never use
any form of wax or other body or chromium
polish on glass.

3 Mamtenance of upholstery
and carpets
general

Mats and carpets should be brushed or
vacuum-cleaned regularly, to keep them free
of grit. If they are badly stained, remove them
from the vehicle for scrubbing or sponging,
and make quite sure they are dry before
refitting. Seats and interior trim panels can
be kept clean by wiping with a damp cloth. If
they do become stained (which can be more
apparent on light-coloured uphoistery), use
a little liquid detergent and a soft nail brush
to scour the grime out of the grain of the
material. Do not forget to keep the headlining
clean in the same way as the upholstery.
When using liquid cleaners inside the vehicle,
do not over-wet the surfaces being cleaned.
Excessive damp could get into the seams
and padded interior, causing stains, offensive
odours or even rot.

If the inside of the vehicle gets wet
accidentally, it is worthwhile taking some
trouble to dry it out properly, particularly
where carpets are involved. Do not leave oil
or electric heaters inside the vehicle for this

purpose.

4 Mmorbodydamage-
. repanr o |

WP

Minor scratches

If the scratch is very superficial, and does
not penetrate to the metal of the bodywork,
repair is very simple. Lightly rub the area of
the scratch with a paintwork renovator, or a
very fine cutting paste, to remove loose paint
from the scratch, and to clear the surrounding
bodywork of wax polish. Rinse the area with
clean water.

Apply touch-up paint to the scratch using
a fine paint brush; continue to apply fine
layers of paint until the surface of the paint
in the scratch is level with the surrounding
paintwork. Allow the new paint at least
two weeks to harden, then blend it into the
surrounding paintwork by rubbing the scratch
area with a paintwork renovator or a very fine
cutting paste. Finally, apply wax polish.

Where the scratch has penetrated right
through to the metal of the bodywork, causing
the metal to rust, a different repair technique
is required. Remove any loose rust from
the bottom of the scratch with a penknife,
then apply rust-inhibiting paint to prevent
the formation of rust in the future. Using a
rubber or nylon applicator, fill the scratch with
bodystopper paste. If required, this paste can
be mixed with cellulose thinners to provide a

very thin paste which is ideal for filling namow:
scratches. Before the stopper-paste in the:
scratch hardens, wrap a piece of smoolli:
cotton rag around the top of a finger. Dip the
finger in cellulose thinners, and quickly sweep:
it across the surface of the stopper-pastein
the scratch; this will ensure that the surface:
of the stopper-paste is slightly hollowed. The
scratch can now be painted over as described
earlier in this Section.

Dents

When deep denting of the vehicle's
bodywork has taken place, the first task is
pull the dent out, until the affected bodywork
almost attains its otiginal shape. There is little.
point in trying to restore the original shape
completely, as the metal in the damaged aréa
will have stretched on impact, and cannot
be reshaped fully to its original contour. it
is better to bring the level of the dent upto-
a point which is about 3 mm below the level
of the surrounding bodywork. In cases where
the dent is very shallow anyway, it is not worth.
trying to pull it out at all. If the underside of
the dent is accessible, it can be hammered
out gently from behind, using a mallet with:
a wooden or plastic head. Whilst doing this,
hold a suitable block of wood firmly against
the outside of the panel, to absorb the impact
from the hammer blows and thus prevent
a large area of the bodywork from being:
‘belled-out’.

Should the dent be in a section of the:
bodywork which has a double skin, or some
other factor making it inaccessible from:
behind, a different technique is called for. Drill
several small holes through the metal inside:
the area — particularly in the deeper section.
Then screw long self-tapping screws into the
holes, just sufficiently for them to gain a good.
purchase in the metal. Now the dent can be
pulled out by pulling on the protruding heads:
of the screws with a pair of pliers.

The next stage of the repair is the removal
of the paint from the damaged area, and.
from an inch or so of the surrounding ‘sound"
bodywork. This is accomplished most easilyby
using a wire brush or abrasive pad on a power -
drill, although it can be done just as effectively
by hand, using sheets of abrasive paper. To
complete the preparation for filling, score the.
surface of the bare metal with a screwdriver
or the tang of a file, or alternatively, drill small
holes in the affected area. This will providea
really good ‘key’ for the filler paste.

To complete the repair, see the Section on
filling and respraying. L

Rust holes or gashes

Remove all paint from the affected area,
and from an inch or so of the surrounding.
‘sound’ bodywork, using an abrasive pador.
a wire brush on a power drill. If these are not
available, a few sheets of abrasive paper will
do the job most effectively. With the paint
removed, you will be able to judge the severty
of the corrgsicn;, and therefore decide whether
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lorenew the whole panel (if this is possible) or
io repair the affected area. New body panels
not as expensive as most people think,
“and it is often quicker and more satisfactory to
anew panel than to attempt to repair large
areas of corrosion.

- Remove all fittings from the affected area,
‘except those which will act as a guide to the
oiginal shape of the damaged bodywork (eg
headlight shells etc). Then, using tin snips or
acksaw blade, remove all loose metal and
any other metal badly affected by corrosion.

‘emaining metal. Paint the affected area with
wst-inhibiting paint, if the back of the rusted
‘area is accessible, treat this also.

Before filling can take place, it will be
fecessary to block the hole in some way. This

plastic mesh, or aluminium tape.

Aluminium or plastic mesh, or glass-fibre
matting, is probably the best material to use
fora large hole. Cut a piece to the approximate
size and shape of the hole to be filled, then
position it in the hole so that its edges are
below the level of the surrounding bodywork.
Itcan be retained in position by several blobs
uffiller paste around its periphery.

. Aluminium tape should be used for small
w very narrow holes. Pull a piece off the roll,
tim it to the approximate size and shape
tequired, then pull off the backing paper
if used) and stick the tape over the hole;
f‘ can be overlapped if the thickness of one
plece is insufficient. Burnish down the edges
of the tape with the handle of a screwdriver
or similar, to ensure that the tape is securely
ached to the metal underneath.

Filling and respraying

Before using this Section, see the Sections
on dent, deep scratch, rust holes and gash
fepairs.

~ Many types of bodyfiller are available, but

ich contain a tin of filler paste and a tube of
[6s n hardener are best for this type of repalr

' found invaluable for imparting a smooth
and well-contoured finish to the surface of the
iler,

Mix up a little filler on a clean piece of card

follow the maker’s instructions on the pack),
otherwise the filler will set too rapidly or too
]owa Using the apphca\or, apply the filler

across the surface of the filler to achieve the
correct contour and to level the surface. As
z’:u as a contour that apprommates to the

- if you carry on too long, the paste will
‘come sticky and begin to ‘pick-up’ on the
gpplicator. Continue to add thin layers of filler

paste at 20-minute intervals, until the level
of the filler is just proud of the surrounding
bodywork.

Once the filler has hardened, the excess
can be removed using a metal plane or file.
From then on, progressively-finer grades of
abrasive paper should be used, starting with a
40-grade production paper, and finishing with
a 400-grade wet-and-dry paper. Always wrap
the abrasive paper around a flat rubber, cork,
or wooden block — otherwise the surface of
the filler will not be completely flat. During the
smoothing of the filler surface, the wet-and-dry
paper should be periodically rinsed in water.
This will ensure that a very smooth finish is
imparted to the filler at the final stage.

At this stage, the ‘dent’ should be
surrounded by a ring of bare metal, which
in turn should be encircled by the finely
‘feathered’ edge of the good paintwork. Rinse
the repair area with clean water, until all of the
dust produced by the rubbing-down operation
has gone.

Spray the whole area with a light coat of
primer — this will show up any imperfections
in the surface of the filler. Repair these
imperfections with fresh filler paste or
bodystopper, and once more smooth the
surface with abrasive paper. Repeat this
spray-and-repair procedure until you are
satisfied that the surface of the filler, and the
feathered edge of the paintwork, are perfect.
Clean the repair area with clean water, and
allow to dry fully.

The repair area is now ready for final
spraying. Paint spraying must be carried
out in a warm, dry, windless and dust-free
atmosphere. This condition can be created
artificially if you have access to a large indoor
working area, but if you are forced to work
in the open, you will have to pick your day
very carefully. If you are working indoors,
dousing the floor in the work area with water
will help to settle the dust which would
otherwise be in the atmosphere. If the repair
area is confined to one body panel, mask
off the surrounding panels; this will help to
minimise the effects of a slight mis-match in
paint colours. Bodywork fittings (eg chrome
strips, door handles etc) will also need to be
masked off. Use genuine masking tape, and
several thicknesses of newspaper, for the
masking operations.

Before commencing to spray, agitate the
aerosol can thoroughly, then spray a test area
(an old tin, or similar) until the technique is
mastered. Cover the repair area with a thick
coat of primer; the thickness should be built up
using several thin layers of paint, rather than
one thick one. Using 400-grade wet-and-dry
paper, rub down the surface of the primer until
it is really smooth. While doing this, the work
area should be thoroughly doused with water,
and the wet-and-dry paper periodically rinsed
in water. Allow to dry before spraying on more
paint.

Spray on the top coat, again building up
the thickness by using several thin layers of

paint, Start spraying at one edge of the repair
area, and then, using a side-to-side motion,
work until the whole repair area and about 2
inches of the surrounding original paintwork is
covered. Remove all masking material 10 to
15 minutes after spraying on the final coat of
paint.

Allow the new paint at least two weeks to
harden, then, using a paintwork renovator, or
a very fine cutting paste, blend the edges of
the paint into the existing paintwork. Finally,
apply wax polish.

Plastic components

With the use of more and more plastic body
components by the vehicle manufacturers
(eg bumpers. spoilers, and in some cases
major body panels), rectification of more
serious damage to such items has become
a matter of either entrusting repair work to a
specialist in this field, or renewing complete
components. Repair of such damage by the
DIY owner is not really feasible, owing to the
cost of the equipment and materials required
for effecting such repairs. The basic technique
involves making a groove along the line of the
crack in the plastic, using a rotary burr in a
power drill. The damaged part is then welded
back together, using a hot-air gun to heat up
and fuse a plastic filler rod into the groove.
Any excess plastic is then removed, and the
area rubbed down to a smooth finish. It is
important that a filler rod of the correct plastic
is used, as body components can be made of
a variety of different types (eg polycarbonate,
ABS, polypropylene).

Damage of a less serious nature (abrasions,
minor cracks etc) can be repaired by the DIY
owner using a two-part epoxy filler repair
material. Once mixed in equal proportions,
this is used in similar fashion to the bodywork
filler used on metal panels. The filler is usually
cured in twenty to thirty minutes, ready for
sanding and painting.

If the owner is renewing a complete
component himself, or if he has repaired
it with epoxy filler, he will be left with the
problem of finding a suitable paint for finishing
which is compatible with the type of plastic
used. At one time, the use of a universal paint
was not possible, owing to the complex range
of plastics encountered in body component
applications. Standard paints, generally
speaking, will not bond to plastic or rubber
satisfactorily. However, it is now possible to
obtain a plastic body parts finishing kit which
consists of a pre-primer treatment, a primer
and coloured top coat. Full instructions are
normally supplied with a kit, but basically, the
method of use is to first apply the pre-primer
to the component concerned, and allow it
to dry for up to 30 minutes. Then the primer
is applied, and left to dry for about an hour
before finally applying the special-coloured
top coat. The result is a correctly-coloured
component, where the paint will flex with the
plastic or rubbers@*property that standard
paint does rovfiormally possess
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6.2a Undo the lower retaining bolt
(arrowed) . ..

6.4 Unscrew the five bolts (arrowed)
securing the lower reinforcement panel to

the bumper and rad cr

Where serious damage has occurred, or
large areas need renewal due to neglect, it
means that complete new panels will need
welding-in, and this is best left to professionals.
If the damage is due to impact, it will also be
necessary to check completely the alignment
of the bodyshell, and this can only be carried
out accurately by a Vauxhall/Opel dealer, using
special jigs. If the body is left misaligned, it is
primarily dangerous as the car will not handle
properly, and secondly, uneven stresses will
be imposed on the steering, suspension and
possibly transmission, causing abnormal
wear, or complete failure, particularly to such
items as the tyres.

o

7.3a Undo the lower retaining bolt
{arrowed). ..

6.2b ...and upper retaining bolt (arrowed)
securing the lower corners and sides of
the front bumper to the wheel arch liner

6.6 Pull the bumper up i and outward
at the sides to disengage the guide rails

6 Frontbumper-
~ removal and reﬁt!ipg i

W

Removal

1 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
2 Unscrew the four bolts (two on each
side) securing the lower corners and sides
of the bumper to the wheel arch liner (see
illustrations).

3 Unscrew the four bolts securing the top of
the bumper to the bonnet lock platform (see
illustration).

4 Unscrew the five bolts securing the lower
reinforcement panel to the bumper and
radiator crossmember (see illustrations).

A i |
7.3b ... and upper retaining bolt (arrowed)
securing the lower corners and sides of
the rear bumper to the wheel arch liner

- and right-hand foglight witing connectors 2

6.3 Unscrew the four bolts (arrowed) -
securing the top of the bumper to the
bonnet lock platform

5 Where applicable, disconnect the left-

release the external temperature sensor
the grille panel.

6 With the aid of an assistant, pull the bump
upward and outward at the sides to diseng
the guide rails and remove the bumper from
the car (see illustration).

Refitting
7 Refitting is a reversal of the remov
procedure, ensuring that all bumper faste
are securely tightened.

7 Rear bumper - :
- removal and refitting

Removal

1 Remove the number plate lights and
rear light cluster on each side as describedin
Chapter 12.

2 Remove the rear number plate. ]
8 Unscrew the four bolts (two on ea
side) securing the lower corners and sid
of the bumper to the wheel arch liner (see
illustrations).

4 Undo the two bumper rear retaini
screws in the number plate aperture (st
illustration).
5 Undo the two bolts securing the botto
of the bumper to the vehicle body (st
illustration).

6 With the aid of an assistant, pull the bump

7.4 Undo the two bumper rear retaining
screws (arrowed) in the number plate
aperture
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7.5 Undo the two bolts (arrowed) securing
the bottom of the bumper to the vehicle
body

ward and outward at the sides to disengage
side guide rails {see illustration).

7 Pull the bumper rearwards and carefully
disengage the rear guide rails and centre
quide rails {see illustration).

8 On models with parking distance sensors,
en sufficient clearance exists, disconnect
distance sensor main wiring connector
the underside of the bumper.

Refitting is a reverse of the removal pro-
dure, ensuring that all disturbed fasteners
securely tightened. Before finally bolting
the bumper in position, ensure that any wiring
issecurely connected.

Ve

Open the bonnet, and have an assistant
pport it. It may be useful to mark the outline
sition of each bonnet hinge in relation to the
net (using a pencil or felt-tip pen), to use
aguide on refitting.

Undo the bonnet retaining nuts (see illus-
tion) two each side, then with the help of an
istant, carefully lift the bonnet clear. Store
bonnet out of the way, in a safe place.
Inspect the hinge for signs of wear or damage.
hinge renewal is necessary, the lower hinge
ts (three each side) will need to be removed
the inner wing panel (see illustration). To
inaccess to the bolts, remove the windscreen
panel as described in Section 20.

itting
With the aid of an assistant, offer up the
et, and loosely fit the retaining bolts. Align

¢ hinges with the marks made on removal,
ien tighten the retaining bolts securely.

Close the bonnet, and check that there
an equal gap (approximately 4.0 mm) at
ch side, between the bonnet and the wing
s. Check also that the bonnet sits flush
relation to the surrounding body panels.

The bonnet should close smoothly and

7.6 Pull the bumper upward and outward
at the sides to disengage the side guide
rails

8.2 Bonnet-to-hinge retaining nuts
(arrowed)

positively without excessive pressure. If this is
not the case, adjustment will be required.

7 To adjust the bonnet alignment, loosen the
bonnet-to-hinge mounting bolts, and move
the bonnet on the bolts as required (the bolt
holes in the hinges are enlarged). If necessary,
the scissor-type hinge mounting bolts may be
loosened as well. Access to the hinge retaining
bolts can be gained after removing the windscreen
cowl panel (see Section 20). To adjust the
bonnet front height in relation to the front wings,
adjustable rubber bump stops are fitted to the
corners of the bonnet. These may be screwed in
or out as necessary. After making an adjustment,
the bonnet striker must be adjusted so that the
lock spring holds the bonnet firmly against the
rubber bump stops. Loosen the locknut and
screw the striker in or out as necessary.

Removal

1 Remove the windscreen cowl panel as
described in Section 20.

2 Unscrew the clamp bolt from the bonnet
lock platform and release the outer cable, then
detach the inner cable from the lock spring.

3 From inside the car, remove the front sill
trim panel on the left-hand side as described
in Section 24.

4 Unclip the wiring harness from the bonnet
release lever, then undo the two bolts securing
the lever to the body (see illustration).

7.7 Pull the bumper rearwards and
carefully disengage the rear guide rails and
centre guide rails

g% e, : :
8.3 Bonnet hinge retaining bolts (arrowed)

5 Release the cable from the support clips
and brackets in the engine compartment, then
release the cable grommet from the bulknead.
Withdraw the cable through the bulkhead and
into the passenger compartment. As an aid
to refitting, tie a length of string to the cable
before removing it and leave the string in
position ready for refitting.
6 Disconnect the other end of the cable from
the release lever and remove the cable and
lever from the car.
Refitting
7 Refitting is a reversal of removal, but tie
the string to the end of the cable, and use the
string to pull the cable into position. Ensure
that the cable is routed as noted before
removal, and make sure that the grommet
is correctly seated. On completion, refit the
windscreen cowl panel and the sill trim panel
as described in Sections 20 and 24.
B

1 hott

9.4 Bonnet reléase'lever retaini

e owed!



116 Bodywork and fittings

10.5 When refitting, adjust the position of
the bonnet lock striker

10 Bonnet lock components -
removal and refitting

Tl

b

Bonnet lock hook

1 Drill out the pivot pin, and remove the lock
hook and return spring from the bonnet.

2 On refitting, locate the hook and spring in
the bonnet bracket, and insert a new pivot
pin. Secure the pin in position by flattening its
end with a suitable pair of pliers.

Lock striker

3 Slacken the striker locknut, then unscrew
the striker from the bonnet and recover the
washer. If necessary, unscrew the locknut
from the end of the striker, and remove the
spring and spring seats.

11.2 Lift up the locking bar and disconnect
the wiring connector from the front edge
of the door

11.4a Door hinge upper retaining bolt
{arrowed) ...

10.7a Disengage the bonnet lock spring
leg from the bonnet lock platform . ..
4 Where necessary, fit the spring and spring
seats to the striker, and screw on the locknut.
Fit the washer to the striker, and screw the
striker into position in the bonnet, tightening it
only lightly at this stage.
5§ Hold the locknut, and adjust the position of
the striker so that the distance from the lower
spring seat to the inside of the bonnet is 40 to
45 mm (see illustration).
6 When the striker is correctly positioned,
securely tighten the locknut.

Lock spring

7 Unhook the bonnet release cable from the
spring (see Section 9), then free the spring
from the bonnet lock platform and remove it
from the car (see illustrations).

8 On refitting, ensure that the spring is
correctly engaged with the cable and lock
platform. Check the operation of the bonnet
release lever before shutting the bonnet.

11.3 Unscrew the Torx bolt (arrowed)
securing the door check arm pivot to the
A-pillar

11.4b ... and lower retaining bolt
{arrowed)

10.7b ... slide the other end off the
release cable and remove the spring

refitting
‘and adjustment

Front door
Removal

1 To remove a door, open it fully and supportit
under its lower edge on blocks or axle stands
covered with pads of rag.
2 Lift up the locking bar and disconnect the
wiring connector from the front edge of the
door (see illustration).
3 Unscrew the Torx bolt securing the door check
am pivot to the A-pillar (see illustration). 1
4 Unscrew the upper and lower door hinge
retaining bolts (see illustrations). :
5 With the help of an assistant, lift the door
up and off the hinge pins. If renewing a doo,
transfer all the serviceable fixings to the new
door. ]
:
|

Refitting
6 Refitting is a reversal of removal.
Adjustment

7 Close the door, and check that there is an
equal gap (approximately 4.0 mm) all around
the door. Check also that the door sits flushin
relation to the surrounding body panels. a
8 The door should close smoothly and

positively without excessive pressure. If thisis 1
not the case, adjustment will be required. :
9 To adjust the door alignment, loosen the
door-to-hinge mounting bolts, and move the
door on the bolts as required (the bolt holesin
the hinges are enlarged) (see illustration).

11.9 To adjust the door alignment,
loosen the door-to-hinge mounting bolts
{arrowesd) and,move the door as required
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11.10 Front door lock striker on the
B-pillar

position of the lock striker on the body
using an Allen key or a hexagon bit (see

ully withdraw the wiring connector to
onnect it from the front edge of the door
llustration).

12 Unscrew the Torx bolt securing the door
heck arm pivot to the B-pillar (see illus-
tion 11.3).

3 Unscrew the upper and lower door

121 Carefully prise out the trim cap in the
door interior handle aperture and undo the
screw now exposed

12.3a Where electric windows are fitted,
unclip the window switch assembly from
the door trim panel. . .

hinge retaining boits (see illustration 11.4a
and 11.4b).

14 With the help of an assistant, lift the door
up and off the hinge pins. If renewing a door,
transfer all the serviceable fixings to the new
door.

Refitting
15 Refitting is a reversal of removal.
Adjustment

16 Refer to the information contained in para-
graphs 7 to 10.

Front door

Removal

1 Using a small screwdriver, carefully prise
out the trim cap in the door interior handle
aperture and undo the screw now exposed
{see illustration).

2 Where a manual window regulator is fitted,
locate a cloth rag between the handle and the
trim panel and pull it to one side to release the
spring clip. Remove the handle and trim plate
from the splined shaft and refit the spring clip
to the handle (see illustrations).

3 Where electric windows are fitted, unclip the

12.2a With a manual window regulator,

locate a cloth rag between the handle and

the trim panel and pull it to one side to
release the spring clip . . .

12.3b ... then disconnect the wiring
connector

11.11 Disconnect the wiring connector
(arrowed) from the front edge of the rear door
window switch assembly from the door trim
panel, then disconnect the wiring connector
(see illustrations).

4 Using a plastic wedge or similar tool,
carefully prise off the door grab handle plastic
cover and undo the two screws now exposed
(see illustration).

5 Undo the lower screw and rear screw
securing the edge of the trim panel to the door
(see illustrations).

6 Using a wide-bladed screwdriver or removal
tool, carefully prise the bottom and sides
of the panel away from door to release the
internal clips. Lift the panel upward to release
it from the window aperture.

7 Once the panel is free, reach behind and
release the door lock operating cable from the
interior handle. Disengage the inner cable end

12.2b ..
plate from the splined shaft and refit the
spring clip to the handle

. then remove the handle and trim

12.4 Using a plastic wedge or similar tool,
carefully prise off the door grab handle
plastic cover and undo the two screws

10w exposed
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12.5a Undo the lower screw ...

12.12a Using a plastic wedge or similar
tool, carefully prise off the door grab
handle plastic cover...

from the handle lever (see illustration). Where
fitted, disconnect the wiring connector from
the tweeter speaker.

Refitting
8 Refitting is a reversal of removal.
Rear door

Removal

9 Where a manual window regulator is fitted,
locate a cloth rag between the handle and the
trim panel and pull it to one side to release the
spring clip. Remove the handle and trim plate
from the splined shaft and refit the spring clip to
the handle (see illustrations 12.2a and 12.2b).

10 Where electric windows are fitted, unclip
the window switch assembly from the door trim
panel, then disconnect the wiring connector
(see illustrations 12.3a and 12.3b).

12.14 Once the panel is free, reach behind
and release the door lock operating cable
from the interior handle

12.5b ... and rear screw securing the
edge of the trim panel to the door

12.12b ... and undo the two screws now
exposed (arrowed)

11 Using a small screwdriver, carefully prise
out the trim cap in the door interior handle
aperture and undo the screw now exposed
(see illustration 12.1).

12 Using a plastic wedge or similar tool,
carefully prise off the door grab handle plastic
cover and undo the two screws now exposed
(see illustrations).

13 Using a wide-bladed screwdriver or
removal tool, carefully prise the bottom and
sides of the panel away from door to release
the internal clips. Lift the panel upward to
release it from the window aperture (see
illustration).

14 Once the panel is free, reach behind and
release the door lock operating cable from the
interior handle. Disengage the inner cable end
from the handle lever (see illustration).

Refitting
15 Refitting is a reversal of removal.

13 Door handle and
~ lock component
rremoval and ref

Interior handle

Removal

1 The door interior handle is an integral part
of the door inner trim panel and cannot be
individually removed. If there are any problems
with the interior handle, a new inner trim panel
will be required.

X RN 2 '

12.7 Reach behind the panel and rele:
the door lock operating cable from
interior handle

12.13 Using a wide-bladed screwdriver
or removal tool, carefully prise the bottom
and sides of the panel away from door

Exterior handle

Removal

2 Open the door and carefully prise out
blanking cap from the rear edge of the door
gain access to the handle locking screw (
illustration).
3 Pull the exterior door handle outwards a
hold it in that position. With the exterior do
handle held in the open position, turn the h
locking screw anti-clockwise until it reaches
stop (see illustration). The exterior door han
should now be fixed in the open position.
4 Withdraw the fixed part of the handle fr
the door (see illustration).

5 Slide the exterior door handle to the rear
disengage the front pivot from the hand
frame and remove the handle from the door
(see illustration). f

13.2 Open the door and carefully prise
the blanking cap from the rear edge of
door
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‘open, turn the handle locking screw anti-
lock until it hes its stop

itting
ngage the handle front pivot with the frame
move the handle back into position.
efit the fixed part of the handle to the

r.
8 Hold the exterior handle and turn the handle
king screw clockwise to retain the handle.
heck the operation of the handle then refit

blanking cap to the edge of the door.

11 Unclip the trim cap and remove the cap
from the lock cylinder housing.

12 The lock cylinder body is an integral part
of the housing and no further dismantling is

eﬁtting
3 Refitting is a reversal of removal.

erior handie frame

Remove the door inner trim panel as
ribed in Section 12.

7 If working on the front door, remove the
imner trim panel plastic guides from the door

i . >
13.20 Release the retaining clip (arrowed)
~ and disconnect the lock operating rod
from the lever on the exterior handle frame

13.4 Withdraw the fixed part of the handle,
containing the lock cylinder, from the door

panel (see illustration). Release the clips
securing the wiring harness to the door.

18 Carefully peel back the protective plastic
sheet and remove the sheet from the door
(see illustration).

19 Where applicable, disconnect the two
‘Open and Start’ wiring harness connectors
located on the exterior handle frame.

20 Release the retaining clip and disconnect
the lock operating rod from the lever on the
exterior handle frame {see illustration).

21 Undo the exterior handle frame front
retaining screw, extract the rear guide clip,
then slide the handle frame forward to release
the rear locating lugs. Remove the frame
through the door aperture (see illustrations).

Refitting
22 Place the exterior handle frame in position

13.17 If working on the front door, remove
the inner trim panel plastic guides from the
door panel

13.5 Disengage the exterior handle front
pivot from the frame and remove the
handle from the door
in the door. Refit the rear guide clip, then refit
and tighten the front retaining screw securely.
23 Engage the lock operating rod with the
lever on the exterior handle frame and push
the retaining clip back into position on the

rod.

24 Where applicable, reconnect the two
‘Open and Start” wiring harness connectors.
25 Refit the protective plastic sheet to the
door ensuring it is firmly stuck with no air
bubbles. If the sheet was damaged during
removal it should be renewed. This entails
cutting a new sheet to the correct size and
shape using the old sheet as a template. The
new sheet can then be attached to the door
with fresh adhesive.

26 Where applicable, refit the inner trim panel
plastic guides and wiring harness clips to the
door, ensuring they are firmly attached.

13.18 Carefully peel back the protective
plastic sheet and remove the sheet from
the door

13.21a Undo the exterior handle frame
front retaining screw and extract the rear
guide clip.. ..

R

13.21b ... then slide the handle frame
forward to release the rear locating lugs.

Remove the foma through the door aperture
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13.34 Undo the three screws (arrowed)
securing the lock to the door

27 Refit the door inner trim panel (Section 12).

28 Refit the exterior handle as described

previously in this Section, then reconnect the

13.35a Withdraw the lock from its
location ...
34 Undo the three screws securing the lock
to the door (see illustration).
35 Withdraw the lock from its location, then

battery negative terminal. lift the locking bar and disconnect the wiring
connector (see illustrations).

Door fock 36 Remove the lock assembly through the

Removal door aperture.

29 Disconnect the battery negative terminal  Refitting

(refer to Disconnecting the battery in the
Reference Chapter).

30 Remove the door inner trim panel as
described in Section 12.

31 If working on the front door, remove the
inner trim panel plastic guides from the door
panel (see illustration 13.17). Release the
clips securing the wiring harness to the door.
32 Carefully peel back the protective plastic
sheet and remove the sheet from the door.

33 Release the retaining clip and disconnect
the lock operating rod from the lever on the
exterior handle frame (see illustration 13.20).

37 Refitting is a reversal of removal.

Front door window glass
Removal

1 Open the door window fully.
2 Remove the door inner trim panel as
described in Section 12.

14.6 Using a plastic wedge or similar tool
tap up the door window inner waist seal
from the door aperture

14.7a Extract the clip securing the door
window outer waist seal to the door frame...

14.8a Undo the two bolts (arrowed)
securing the window glass lower frame to
the regulator (5-door models shown). . .

14.7¢c ..
rear slightly to disengage the front locating
lug (arrowed)

. lift the seal up, then slide it to the

13.35b ..
disconnect the wiring connector

3 Remove the inner trim panel plastic guide
from the door panel (see illustration 13.17).
4 Release the clips securing the wirln
harness to the door.
5 Carefully peel back the protective plasti
sheet and remove the sheet from the dac
(see illustration 13.18).
6 Using a plastic wedge or similar tool, startin
from the rear, tap up the door window inner wai
seal from the door aperture. Lift the seal up an
remove it from the door (see illustration).
7 Extract the clip securing the door windo
outer waist seal to the door frame. Startin
from the rear, tap up the waist seal from th
door aperture. Lift the seal up, then slide ift
the rear slightly to disengage the front locatin
lug (see illustrations).
8 Undo the two bolts (5-door models) or refeas
the two clips (3-door models) securing th
window glass lower frame to the regulator. Lifttt
glass up and out of the door (see illustrations).

R

14.7b ... starting from the rear, tap up th
waist seal from the door aperture...

. then lift the glass up and outo
the door

14.8b ..
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14.20a Starting from the rear, tap up the
rear door window outer waist seal from the
door aperture .

& f 50

14.21b ... pull the guide rail down to

disengage the upper locating tong
{arrowed). ..

Refitting

9 Carefully lower the window glass into the
door and engage the lower frame with the
regulator. Refit and tighten the two retaining
bolts or attach the two clips, as applicable.

10 Refit the window inner and outer waist
seals to the door aperture, ensuring that the
retaining clips securely engage.

11 Refit the protective plastic sheet to the
door ensuring it is firmly stuck with no air
bubbles. If the sheet was damaged during
removal it should be renewed. This entails
cutting a new sheet to the correct size and
shape using the old sheet as a template. The
new sheet can then be attached to the door
with fresh adhesive.

12 Refit the inner trim panel plastic guides
and the wiring harness retaining clips.

13 Refit the door inner trim panel as described
in Section 12.

Rear door window glass

Removal

14 Open the door window fully.

15 Remove the door inner trim panel as
described in Section 12.

16 On models with manual window
regulators, remove the rubber seal from the
regulator shatft.

17 Onmodels with electric window regulators,
release the clips securing the wiring harness
to the door.

18 Carefully peel back the protective plastic
sheet and remove the sheet from the door
(see illustration 13.18).

14.20b ... then lift the seal up, and slide it
to the rear slightly to disengage the front
locating lug (arrowed)

14.21¢ ... then remove the guide rail
19 Using a plastic wedge or similar tool,
starting from the rear, tap up the door window
inner waist seal from the door aperture. Lift
the seal up and remove it from the door.

20 Similarly, starting from the rear, tap up the
door window outer waist seal from the door
aperture. Lift the seal up, then slide it to the
rear slightly to disengage the front locating lug
(see illustrations).

21 Undo the bolt securing the lower end of
the window rear guide rail to the door. Pull
the guide rail down to disengage the upper
locating tongue, then remove the guide rail
(see illustrations).

22 Pull the fixed window out of the guide
channel and lift it out of the door (see
illustration).

23 Release the two clips securing the window
glass to the regulator and lift the glass up and
out of the door (see illustrations).

14.23a Release the two clips securing the
window glass to the regulator. ..

14.21a Undo the bolt (arrowed) securing
the lower end of the window rear guide rail
to the door ...

14.22 Pull the fixed window out of the
guide channel and lift it out of the door
Refitting
24 Carefully lower the window glass into the
door and secure the glass to the regulator with
the two clips.
25 Locate the fixed window glass in the guide
channel then refit the rear guide rail. Ensure
that the upper end of the channel correctly
engages with the upper locating tongue, then
secure the lower end with the retaining bolt.
26 Refit the window inner and outer waist
seals to the door aperture, ensuring that the
retaining clips securely engage.
27 Refit the protective plastic sheet to the
door ensuring it is firmly stuck with no air
bubbles. If the sheet was damaged during
removal it should be renewed. This entails
cutting a new sheet to the correct size and
shape using the old sheet as a template. The
new sheet can then be attached to the door

with fresh adhesive.

b o W
14.23h . . . and.lift the glass up and out of
the door
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14.34 Door window regulator securing
rivets (arrowed) - 5-door models shown
28 Refit the wiring harness retaining clips or

regulator shaft rubber seal, as applicable.
29 Refit the door inner trim panel as described
in Section 12.

Rear door fixed window glass

Removal

30 Carry out the operations described
previously in paragraphs 14 to 22.

Refitting
31 Carry out the operations described
previously in paragraphs 25 to 29.

Front and rear window regulator

Note: A pop-rivet gun and suitable rivets will
be required when refitting. The rivet heads
should be approximately 4.8 mm in diameter
and 11 mm in length.

15.6 Release the rubber grommet from
the roof frame and withdraw the wiring
harness and washer hose from the roof

15.11 Prise the spring clip from the top of
the strut and disconnect it from the ball on
the tailgate

Removal

32 Remove the front or rear door window
glass as described previously in this Section.
33 Where applicable, disconnect the wiring
connector from the window regulator motor.
34 Using an 8.5 mm drill bit, drill out the
four or five rivets (as applicable) securing the
window regulator to the door, taking great
care not to damage the door panel (see
illustration).

35 Remove the regulator through the door
aperture.

36 Clean out the remains of the old rivets
from inside the door.

Refitting

37 Refit the regulator to the door and secure
the regulator with new pop rivets.

38 Reconnect the regulator wiring connector,
where applicable.

39 Refit the front or rear door window glass
as described previously in this Section.

15 Tailgate and support struts - %
. femoval and refi ttmg

ifiﬁ

Tailgate

Removal

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

15.8 Extract the clips (arrowed) and
carefully drive out the hinge pins from
outside to inside

16.3 Undo the two screws (arrowed)
securing the tailgate inner trim panel to the
tailgate

2 Open the tailgate, and detach the parcsl
shelf lifting cords from the tailgate.
3 Remove the C-pillar trim panel on the
left-hand side, as described in Section 24.
4 Disconnect the tailgate wiring harness
connector, then unclip the harness from the.
C-pillar.
5 Disconnect the tailgate washer hose at the
connector adjacent to the wiring harness.
6 Release the rubber grommet from the roof
frame and withdraw the wiring harness and
washer hose from the roof (see illustration).
7 Have an assistant support the tailgate, then
disconnect the tops of the support struis
by prising out the spring clips with a small
screwdriver. Lower the struts to the body.
8 Extract the clips and carefully drive out the
hinge pins from outside to inside, using a smal
drift, while the assistant supports the tailga
(see illustration). Withdraw the tailgate from
the body.

Refitting

9 Refitting is a reversal of removal, bu
apply a little grease to the pivots, and check
that when closed the tailgate is positioned
centrally within the body aperture and flus!
with the surrounding bodywork. If necessary,
adjust the position of the rubber supports so.
that the tailgate is flush with the surrounding
bodywork. After making adjustments, check
that the striker enters the lock centrally and if
necessary loosen the striker bolts to reposition
it. Tighten the bolts on completion.

Support struts

Removal

10 Open the tailgate and note which way
round the struts are fitted. Have an assistant
support the tailgate in its open position.

11 Using a small screwdriver, prise the spring
clip from the top of the strut and disconnect it
from the ball on the tailgate (see illustration).
12 Similarly prise the spring clip from the
bottom of the strut and disconnect it from the
ball on the body. Withdraw the strut.

Refitting
13 Refitting is a reversal of removal.

16 Tailgaté'lock components -
removal and refitting

Lock assembly

Removal

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

2 Open the tailgate, and detach the parcel
shelf lifting cords from the tailgate.

3 Undo the two screws securing the tail-
gate inner trim panel to the tailgate (see
illustration). Carefully prise the trim panel
from the tailnate to release the eight retaining
clips
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16.4 Undo the two lock assembly retaining
screws

4 Undo the two lock assembly retaining
screws (see illustration).

Withdraw the lock through the tailgate
aperture and disconnect the wiring connector
(see illustration).

Refitting
6 Refitting is a reversal of removal.

7 Carry out the operations described in para-
graphs 1 to 3.

8 Undo the two nuts, disconnect the wiring
connector and remove the exterior handle
om the tailgate (see illustration).

Reﬁning
9 Refitting is a reversal of removal.

g harness
at the connector on the inside of the door

RO

17.5b ... and outer clips. . .

tailgate aperture and disconnect the wiring
connector

17 Exterior mirrorand
- associated components ~
‘removal and refitting

W

Mirror assembly

Removal

1 Remove the door inner trim panel as
described in Section 12.

2 Disconnect the mirror wiring harness at
the connector on the inside of the door (see
illustration).

3 Remove the mirror glass as described later
in this Section.

4 Undo the four screws securing the rear part
of the mirror housing to the mirror body (see
illustration).

17.4 Undo the four screws (arrowed)

securing the rear part of the mirror
housing to the mirror body

& s
17.5¢c ... and remove the rear part of the
mirror housing from the mirror body

16.8 Undo the two nuts (arrowed),
disconnect the wiring connector and
remove the exterior handle from the tailgate

5 Release the three clips and remove the rear
part of the mirror housing from the mirror body
(see illustrations).

6 Release the clips and remove the front part
of the mirror housing from the mirror body
(see illustration).

7 Tie a suitable length of string to the mirror
wiring harness connector inside the door. This
can be used to draw the wiring harness back
into position when refitting.

8 Undo the bolt securing the mirror body to
the door. Release the mirror wiring harness
grommet by pushing it inside the door, then
withdraw the mirror body, complete with
wiring harness and grommet, from the door
(see illustrations). When the end of the wiring
harness appears, untie the string and leave it
in position in the door ready for refitting.

17.5a Release the inner clips. ..

17.6 Release the clips and remove the
front part of the mirror housing from the
Ffror body
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17.8a Undo the bolt (arrowed) securing the
mirror body to the door ...

Refitting

9 Tie the string to the end of the wiring
harness, and pull the harness back into the
inside of the door.

10 Locate the mirror body in poesition, then fit
and securely tighten the retaining bolt.

11 Clip the front part of the mirror housing
in position, followed by the rear part. Secure
the rear part to the mirror body with the four
retaining screws.

12 Refit the mirror glass as described later in
this Section.

13 Reconnect the mirror wiring harness
connector and ensure that the grommet is
correctly seated in the door.

14 Refit the door inner trim panel as described
in Section 12.

Mirror glass

Removal

15 Push in the upper inner (nearest the door)
corner of the glass so that the lower outer corner
of the glass is forced out from the centre.
16 Using a plastic wedge, prise the outer
edge of the glass outwards to release the
internal retaining clips (see illustration).
17 Withdraw the mirror glass and disconnect
the wiring connectors (see illustration).

Refitting
18 Refitting is a reversal of removal. Carefully

press the mirror glass into the housing until
the centre retainer clips are engaged.

17.16 Using a plastic wedge, prise the
outer edge of the glass outwards to
release the internal retaining clips

17.8b ..
body, complete with wiring harness and
grommet, from the door

. then withdraw the mirror

Mirror housing

Removal

19 Remove the mirror glass as described
earlier in this Section.

20 Undo the four screws securing the rear
part of the mirror housing to the mirror body
(see illustration 17.4).

21 Release the three clips and remove the
rear part of the mirror housing from the mirror
body (see illustrations 17.5a to 17.5¢c).

22 Release the clips and remove the front
part of the mirror housing from the mirror body
(see illustration 17.6).

Refitting

23 Refitting is a reversal of removal.
Mirror switch

24 Refer to Chapter 12.

and fixed window glass~
general mfon'na’uon d

The windscreen, tallgate and fixed window
glasses are cemented in position with a
special adhesive and require the use of
specialist equipment for their removal and
refitting. Renewal of such fixed glass is
considered beyond the scope of the home
mechanic. Owners are strongly advised to
have the work carried out by one of the many
specialist windscreen fitting specialists.

17.17 Withdraw the mirror glass and

disc

t the wiring cc tors

Aosuner- -

An electric sunroof was offered as an-
optional extra on most models, and is fitted as
standard equipment on some models.

Due to the complexity of the sunroof
mechanism, considerable expertise is
needed 1o repair, renew or adjust the sunroof
components successfully. Removal of the roof
first requires the headlining to be removed,
which is a complex and tedious operation in
itself, and not a task to be undertaken lightly.
Therefore, any problems with the sunroof
should be referred to a Vauxhall/Opel dealer.

20 Body exterior fi ttmgs -
removal and refitting

Radiator grille

1 Remove the front bumper as described
in Section 6. The radiator grille can now be
removed after disengaging the eighteen
fasteners. Clip the grille back into the bumper
to refit.

Wheel arch liners
and body under-paneis

2 The various plastic covers fitted to the
underside of the vehicle are secured in
position by a mixture of screws, nuts and
retaining clips, and removal will be fairly
obvious on inspection. Work methodically
around the liner/panel, removing its retaining
screws and releasing its retaining clips until it
is free to be removed from the underside of
the vehicle. Most clips used on the vehicle,
with the exception of the fasteners which
are used to secure the wheel arch liners, are
simply prised out of position. The wheel arch
liner clips are released by tapping their centre
pins through the clip, and then removing the
outer section of the clip; new clips will be:
required on refitting if the centre pins are not
recovered.

3 When refitting, renew any retaining clips
that may have been broken on removal, and
ensure that the panel is securely retained
by all the relevant clips, nuts and screws.
Vauxhall/Opel also recommend that plastic
nuts (where used) are renewed, regardless of
their apparent condition, whenever they are
disturbed.

Windscreen cowl panel

4 Open the bonnet and pull up the rubber
weatherseal from the flange at the rear of the
engine compartment (see illustration).

5 Remove the windscreen wiper arms as
described in Chapter 12.

6 Undo the two screws securing the cowl
panel upper section to the lower section (see
illustra®




Bodywork and fittings 11e15

20.4 Pull up the rubber weatherseal
from the flange at the rear of the engine
compartment

Lift the cowl panel upper section up and
isengage it from the windscreen guide (see
lustration).

 Disconnect the windscreen washer hose at
he connector on the underside of the cowl
anel and remove the panel from the car (see
lustration).

 Extract the two plastic rivets and remove
he support brace from the cowl panel
ower section and windscreen flange (see
lustration).

0 Unscrew the six bolts securing the cowl
anel lower section to the scuttle. Withdraw
ne windscreen washer hose from panel lower
ection and remove the lower section from the
ar (see illustrations).

1 Refit the two sections of the cowl panel
sing the reversal of removal.

20.8 Disconnect the windscreen washer
hose and remove the panel from the car

20.10a Unscrew the bolts securing the
cowl panel lower section to the scuttle
(two of six arrowed) . . .

20.6 Undo the two screws (arrowed)
securing the cowl panel upper section to
the lower section

Body trim strips and badges

12 The various body trim strips and badges
are held in position with a special adhesive
tape. Removal requires the trim/badge to be
heated, to soften the adhesive, and then cut
away from the surface. Due to the high risk of
damage to the vehicle's paintwork during this
operation, it is recommended that this task
should be entrusted to a Vauxhall/Opel dealer.

21 Seats-
~ removal and refi

Warning: The front seats
are equipped with seat belt
tensioners, and side airbags may

20.9 Extract the two piastic rivets and

remove the support brace from the cowl
panel lower section and windscreen flange

20.10b ... then withdraw the windscreen
washer hose and remove the panel lower
section from the car

0 a5 2
20.7 Lift the cowl panel upper section
up and disengage it from the windscreen
guide
be built into the outer sides of the seats.
The seat belt tensioners and side airbags
may cause injury if triggered accidentally.
If the tensioner has been triggered due
to a sudden impact or accident, the
unit must be renewed, as it cannot be
reset. If a seat is to be disposed of, the
tensioner must be triggered before the
seat is removed from the vehicle. Due
to safety considerations, this work must
be entrusted to a Vauxhall/Opel dealer.
Where side airbags are fitted, refer to
Chapter 12 for the precautions which
should be observed when dealing with an

airbag system.

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter). Wait 2 minutes for the
capacitors to discharge before working on the
seat electrics.

Front seat removal

2 Slide the seat adjustment fully to the rear.

3 Slacken and remove the seat retaining bolts
from the front of the seat guide rails (see
illustration).

4 Slide the seat fully forwards, then slacken
and remove the seat retaining bolts from rear
of the guide rails (see illustrations).

5 Pull out the locking bar and disconnect the
wiring connector from the underside of the
seat, then remove the seat from the car (see
illustration).

21.3 Front seat front outer retaining boit
{arrowed)
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21.4a Front seat rear outer retaining bolt
(arrowed) ...

21.7a Unclip and remove the trim
covers...

Rear seat removal

Cushion

6 Unclip and remove the rear side sill trim
panels at the base of the seat cushion on each
side.

7 Unclip and remove the covers over the three
seat mounting brackets at the lower front
of the cushion. Unscrew the three cushion
mounting bolts (see illustrations).

8 Push the seat cushion to the rear and lift it
upwards to disengage the rear guides.
Backrest

9 Remove the rear seat cushion as described
previously in this Section.

10 Unscrew the single bolt (one-piece
backrest) or three bolts (two-piece backrest)
securing the seat belt and backrest
mounting(s) at the front (see illustration).

21.11 Unclip the hinge access panels from
the luggage compartment trim panels

... and rear inner retaining bolt
(arrowed)

21.4b

21.7b ...then unscrew the rear seat
cushion mounting bolts {arrowed)

11 Fold the backrest forward and unclip
the hinge access panels from the luggage
compartment trim panels on both sides (see
illustration).

12 With the help of an assistant, press the outer
hinge pin locking collars in, using a screwdriver,
to free the hinge pins on each side, while at
the same time pulling upward to release the
backrest. Remove the backrest from the car.

13 To separate the two-piece backrest, unzip
the upholstery at the centre of the left-hand
side backrest to expose the hinge retaining
bolts (see illustration).

14 Undo the two bolts and remove the
right-hand side backrest and hinge from the
left-hand side backrest (see illustration).

Front seat refitting

15 Refitting is a reverse of the removal
procedure, noting the following points:

21.13 Unzip the upholstery at the centre of
the left-hand side backrest to expose the
hinge retaining bolts

21.5 Pull out the locking bar and
disconnect the wiring connector (arrowed)
from the underside of the seat

21.10 Rear seat backrest front mounting
bolts (arrowed)

a) Remove all traces of old thread-locking
compound from the threads of the seat
retaining boits, and clean the threaded
holes in the vehicle floor, ideally by
running a tap of the correct size and pitch
down them.

b) Apply a suitable thread-locking
compound to the threads of the seat
bolts. Refit the bolts, and tighten them to
the specified torque setting.

¢) Reconnect the seat wiring block
connector making sure it has locked
securely, then reconnect the battery
negative terminal.

Rear seat refitting

16 Refitting is a reverse of the removal
procedure, tightening the seat mounting bolts
to the specified torque.

21.14 Undo the two bolts (arrowed) and

remove the right-hand backrest and hinge
from theleft-hand backrest
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eneral mfofmat&on

All models covered in this manual are
fitted with a front seat belt pyrotechnic
tensioner system. The system is designed to
instantaneously take up any slack in the seat
belt in the case of a sudden frontal impact,
therefore reducing the possibility of injury to
the front seat occupants. Each front seat belt
is fitted with two tensioner units; one mounted
on the seat frame attached to the seat belt
_buckle, and one mounted on the body
attached to the seat belt lower mounting.

The seat belt tensioner is triggered by a

frontal impact causing a deceleration of six
times the force of gravity or greater. Lesser
impacts, including impacts from behind, will
not trigger the system.
. When the system is triggered, a
pretensioned spring in each tensioner unit
_draws back the seat belt via a cable which
acts on the seat belt stalk or seat belt lower
mounting. The cable can move by up to 80.0
mm, which therefore reduces the slack in the
seat belt around the shoulders and waist of
the occupant by a similar amount.

There is a risk of injury if the system is
triggered inadvertently when working on
the vehicle, and it is therefore strongly
recommended that any work involving the
seat belt tensioner system is entrusted to a
Vauxhall/Opel dealer. Refer to the warning
given at the beginning of Section 21 before
contemplating any work on the front seats.

2 Seatbeltcomponents— o &
removal and reﬁttmg W
- Front belt and reel
Removal

1 On 3-door models, remove the B-pillar
lower trim panel as described in Section 24.

2 On 5-door models, remove the side sill
trim panel and B-pillar upper trim panel as
described in Section 24.

3 Undo the seat belt upper mounting bolt
(see illustration).

4 Undo the inertia reel mounting bolt and
remove the reel and seat belt from the B-pillar
(see illustration).

Refitting

5§ Refitting is a reversal of removal, but tighten
the mounting bolts to the specified torque.

Front belt stalk
and inner tensioner
Removal

6 Remove the front seat as described in
Section 21.
7 From underneath the seat, open the clamps

23.3 Front seat belt upper mounting bolt
(arrowed)

J,Hl[vIIIIéJ,‘IHJHI/HIIHII:H

23.13a M down appr
22 mm from the upper edge of the belt
tensioner stalk and pierce the stalk
protective sheath
and disconnect the tensioner wiring harness
from the connector socket. Unclip the wiring
harness from the seat.
8 Undo the retaining bolt and withdraw the
tensioner from the seat.

Refitting
9 Refitting is a reversal of removal, but tighten

the tensioner retaining bolt to the specified
torque.

Front belt outer tensioner

Removal

10 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

11 On 3-door models, remove the B-pillar
lower trim panel as described in Section 24.
12 On 5-door models, remove the side sill

23.17a Rear seat belt upper mounting bolt
(arrowed) ...

23.4 Front seat belt inertia reel mounting
bolt (arrowed)

23.13b Push a screwdriver through the
pierced hole and depress the tensioner
stalk locking catch

front trim panel as described in Section 24.
13 Disconnect the lower end of the seat belt
from the tensioner stalk. To do this measure
down approximately 22 mm from the upper
edge of the tensioner stalk and pierce the stalk
protective sheath with a small screwdriver.
Push the screwdriver through the pierced hole
and depress the locking catch. With the catch
depressed, pull the seat belt out of the stalk
(see illustrations).

14 Disconnect the tensioner wiring connector,
then undo the retaining boit and remove the
tensioner from the sill.

Refitting
15 Refitting is a reversal of removal, but

tighten the tensioner retaining bolt to the
specified torque.

Rear outer belt and reel

Removal

16 Remove the relevantluggage compartment
side trim panels as described in Section 24.
17 Undo the seat belt upper mounting
bolt and the inertia reel mounting bolt and
remove the reel and belt from the car (see
illustrations).

Refitting

18 Refitting is a reversal of removal, but tighten
the mounting bolts to the specified torque.
Rear centre beit and reel

19 The inertia reel for the centre rear seat belt is
located in in the rear seat backrest
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23.17b ... and the inertia reel mounting
bolt (arrowed)

To gain access, the backrest must be removed
and completely dismantled. This is a complex
operation and considerable expertise is needed
to remove and refit the seat upholstery and
internal components without damage. Therefore,
any problems with the centre seat belt and reel
should be referred to a Vauxhall/Opel dealer.

Rear belit stalk

Removal

20 Remove the rear seat cushion as
described in Section 21.

21 Undo the retaining bolt and remove the
relevant stalk from the floor (see illustration).
Refitting

22 Refitting is a reversal of removal, but tighten
the mounting bolts to the specified torque.

24.2 Puli the trim panel away from the
A-pillar to release the two retaining clips

24.9 Feed the seat belt through the
opening and remove the panel

23.21 Undo the retaining bolt and
the relevant rear seat belt stalk from the
floor

1 The interior trim panels are secured by a
combination of clips and screws. Removal and
refitting is generally self-explanatory, noting
that it may be necessary to remove or loosen
surrounding panels to allow a particular panel
to be removed. The following paragraphs
describe the general removal and refitting
details of the major panels on Hatchback
models. The procedures are generally similar
on Van models, although some differences
will be encountered in the load compartment

area.

24.8 Prise the centre of the trim panel
away from the B-pillar, then disengage the
locating lugs at the top

24.19 Disengage the top of the lower
panel from the B-pillar upper panel and
remove the panel

A-piflar trim panel
2 Pull the trim panel away from the A-pillar:

tration).
3 Disengage the panel from the guide and
remove it from the car.

4 Refitting is a reversal of removal.

B-pillar upper trim panel
5 Move the front seat fully forward.
6 On 5-door models, remove the B-pillar lo\
trim panel as described later in this Section.
7 Disconnect the lower end of the front sea
belt from the tensioner stalk. To do this measue
down approximately 22 mm from the upper
edge of the tensioner stalk and pierce the stalk
protective sheath with a small screwdri
Push the screwdriver through the pierced
and depress the locking catch. With the catch
depressed, pull the seat belt out of the stalk
{see illustrations 23.13a and 23.13b). 1
8 Prise the centre of the panel away from the
B-pillar, then disengage the locating lugs at
the top (see illustration). )
9 Feed the seat belt through the opening and
remove the panel from the car (see illustration).

10 Refitting is a reversal of removal. '

B-pillar lower trim panel

3-door models

11 Remove the rear seat cushion and
backrest as described in Section 21. |
12 Remove the B-pillar upper trim panel as
described previously. l
13 Remove the side sill trim panel as
described later in this Section. .
14 Undo the retaining bolt at the upper front
of the panel in the area of the B-pillar upper ‘
trim panel attachment.

15 Pull the panel away from the pillar to
release the internal clips.

16 Disengage the panel from the seat bell
tensioner stalk, then remove the panel from
the car.

17 Refitting is a reversal of removal.

5-door models

18 Starting at the bottom, pull the panel away
from the pillar to release the internal clips.

19 Disengage the top of the lower panel from
the B-pillar upper panel and remove the panel.
from the car (see illustration).

20 Refitting is a reversal of removal.

Side sill trim panel

3-door models

21 Lift the panel upwards to unclip it from the
sill and remove the panel from the car.
22 Refitting is a reversal of removal.

5-door models

23 Remove the B-pillar lower trim panel as
described previously.

24 Where fitted, carefully prise the footwell
lights from the side sill panel using a small
screwdriver. Disconnect the wiring connectors
and remove thadights from the car.
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24.25 Lift the side sill rear trim panel
upwards to release the clips and remove
the panel

5 Lift the side sill rear trim panel upwards to
elease the internal clips and remove the panel
see illustration).

6 Starting at the rear, lift the side sill main
rim upwards to release the internal clips.
isengage the panel from the seat belt
ensioner stalk, then remove the panel from
he car (see illustration).

7 Refitting is a reversal of removal.

-ootwell centre trim panel

8 Remove the centre console as described
1 Section 25.

9 Undo the screw securing the centre trim
anel to the heater air distribution housing
see illustration).

0 Disengage the panel at the front and
emove it from under the facia.

1 Refitting is a reversal of removal.

uggage area upper trim panej

2 Remove the rear seat cushion as
lescribed in Section 21.

3 Undo the rear seat belt lower mounting
olt (see illustration).

4 Prise out the plastic cover at the top of the
ipper trim panel (see illustration).

5 Pull the panel out to disengage the
etaining clips and release the panel from the
illar (see illustration).

6 Feed the seat belt through the panel
pening and remove the panel from the car
see illustration).

37 Refitting is a reversal of removal, but
ighten the seat belt mounting bolt to the
pecified torque.

Luggage area side trim panel

3-door models

38 Fold down the rear seat backrest.

39 Remove the tailgate aperture lower centre
rim panel as described later in this Section. .
10 Prise out the plastic cover at the top of the
uggage compartment upper trim panel {see
llustration 24.34).

i1 Pull the upper trim panel out to disengage
he retaining clips and release the panel from
he pillar.

12 Open the storage compartment cover in
he side trim panel.

13 If working on the right-hand side trim

24.26 Starting at the rear, lift the side sill
main trim upwards to release the clips

panel, remove the jack and tools, then remove
the polystyrene tool tray from the storage
compartment. On models with a puncture
repair kit, remove the repair kit from the
storage compartment and disconnect the
wiring from the electric pump.

44 From within the storage compartment,
undo the two bolts and remove the rear seat
backrest locking bracket.

45 Undo the two screws along the upper
edge of the trim panel.

46 Pull the panel out to disengage the
retaining clips and, where fitted, disconnect the
wiring connector at the luggage compartment
light. Remove the panel from the car.

47 Refitting is a reversal of removal.

5-door models

48 Remove the rear seat cushion and
backrest as described in Section 21.

24.33 Undo the rear seat beit lower
mounting bolt (arrowed)

24.35 Pull the panel out to disengage the
clips and release the panel from the pillar

24.29 Undo the screw (arrowed) securing
the centre trim panel to the heater air
distribution housing

49 Remove the luggage compartment upper
trim panel as described previously.

50 Remove the tailgate aperture lower centre
trim panel as described later in this Section.
51 Open the storage compartment cover in
the side trim panel.

52 If working on the right-hand side trim
panel, remove the jack and tools, then remove
the polystyrene tool tray from the storage
compartment. On models with a puncture
repair kit, remove the repair kit from the
storage compartment and disconnect the
wiring from the electric pump.

53 From within the storage compartment,
undo the two bolts and remove the rear seat
backrest locking bracket {see illustration).

54 Undo the three screws along the upper
edge of the trim panel (see illustration).

55 Pull the panel out to disengage the

24.34 Prise out the plastic cover at the top
of the upper trim panel

24.36 Feed the seat belt through the panel
opening and remove the panel
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24.53 Undo the two bolts and remove the
rear seat backrest locking bracket

L d
24.55 Pull the panel out to disengage the
retaining clips and remove the panel
aretaining clips and remove the panel from the

car {see illustration).
56 Refitting is a reversal of removal.

25.1 Unclip the storage compartment from
the centre console, then unclip the gear
lever gaiter from the storage compartment
- manual transmission models

25.3 Unclip the handbrake lever gaiter
from the centre console, and fold it back

24.54 Undo the three screws (arrowed)

along the upper edge of the trim panel

24.59 Pull the panel away to release the
six clips and remove the panel
Tailgate aperture
lower centre trim panel
57 Open the tailgate.

25.2 Unclip the selector lever cover
from the centre console - automatic
transmission models

25.4a Unclip and remove the centre
console rear storage compartment.. .

58 Remove the luggage compartment flo
covering.

59 Pull the panel away to release the s
internal clips, and remove the panel from t
car (see illustration).

60 Refitting is a reversal of removal.

Interior mirror

61 On models fitted with a rain sensor, unc
and remove the sensor trim panel, then relea
the retaining clip(s) and disconnect the wiri
connectors from the mirror assembly.

62 Press the retaining clip at the top

the interior mirror mounting bracket, th
carefully release the interior mirror in i
downwards direction to remove it from {l
windscreen.

63 Refitting is the reverse of removal.

25 Centre console -
removal and refitting

Removal

1 On models with manual transmiss
unclip the storage compartment at the froi
the centre console, then unclip the gear le
gaiter from the storage compartment (s
illustration). Disconnect the wiring connect
(where applicable), then fold the gaiter up o
the gear lever knob and remove the stora
compartment.

2 On models with automatic transmissi
unclip the selector lever cover from the cen
console, then unclip the selector lever gai
from the cover (see illustration). Disconne
wiring connector from the selector displ
fold the gaiter up over the selector knob a
remove the selector lever cover.

3 Unclip the handbrake lever gaiter frc
the centre console, and fold it back over
handbrake lever (see illustration).

4 Unclip and remove the centre cons
rear storage compartment and undo t
console retaining nut now exposed (s
illustrations).

5 Reposition the front seats as necessary a
undo the two centre console retaining scre
each side (see illustrations).

6 Pull the handbrake up as far as possib

a

25.4b ... and undo the console retaini
nut (arrowed)




2552 Centre console front retaining screw
(arrowed)

Slide the console to the rear and lift it
upwards and over the gear/selector lever and
handbrake (see illustration).

Refitting
7 Refitting is the reverse of removal.

Facia péne‘l‘ éompdnems -
removal and refitting

Glovebox

Removal

1 Open the glovebox lid and remove the
fusebox access cover {see illustration).

2 Undo the four screws securing the glovebox
to the facia (see illustrations).

3 Withdraw the glovebox from the facia,

iy 4B i
26.2a Undo the two glovebox upper
retaining screws (arrowed) . . .

26.3 Withdraw the glovebox from the facia
and disconnect the glovebox light wiring
connector (where applicable}

... and rear retaining screw
(arrowed)

25.5b

disconnect the glovebox light wiring connector
(where applicable) and remove the glovebox
from the car (see illustration).

Refitting

4 Refitting is a reversal of removal.

Facia centre switch/vent panel

Removal

5 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

6 Remove the radio/CD player as described
in Chapter 12.

7 Using a small screwdriver, carefully prise
free the centre speaker panel from the upper
centre of the facia (see illustration). Where
applicable, disconnect the sunlight sensor
wiring connector and remove the panel.

8 Undo the retaining screw at the front of

screw (arrowed). ..

26.7 Carefully prise free the centre speaker
panel from the upper centre of the facia
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25.6 Slide the console to the rear and lift it
upwards and over the gear/selector lever
and handbrake

the information display cover panel (see
illustration).

9 Using a plastic spatula or similar tool,
carefully prise up the front of the information

26.1 Open the glovebox lid and remove the
fusebox access cover

26.2¢ ...and the lower right-hand
retaining screw (arrowed)

26.8 Undo the retaining screw (arrowed) at
the front of the information display cover
panel

expert22 ona http://rutracker.org
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26.9a Carefully prise up the front of the
information display cover panel to release
the two clips each side

26.10b Lift out the speaker and disconnect
the wiring connector

display cover panel to release the two clips

each side. Once the side clips are released,

move the panel forward to disengage the two

lugs at the rear (see illustrations).

10 Undo the two screws securing the speaker

[ 0 - w

26.13b Disconnect the switch wiring
connector and remove the switch/vent panel

N

26.9b Once the side clips are released,
move the panel forward to disengage the
two lugs at the rear

26.11a With the four screws removed, lift
the information display unit up to release
the three clips.. ..

to the centre switch/vent panel. Lift out the
speaker and disconnect the wiring connector
(see illustrations).

11 Undo the four screws securing the
information display unit to the centre

26.13a Carefully release the two side clips
and two lower clips and withdraw the
switch/vent panel from the facia

26.16 Withdraw the lower trim panel
di is to di: the upper lugs

26.10a Undo the two screws (arrowed)

securing the speaker to the centre switch/
vent panel

26.11b ... then disconnect the wiring
connector and remove the unit
switch/vent panel. Lift the display unit up to
release the three clips, then disconnect the
wiring connector and remove the unit (see
illustrations).
12 Undo the remaining screw securing the
switch/vent panel to the facia (see illustration).
13 Carefully release the two side clips and
two lower clips and withdraw the switch/vent
panel from the facia. Disconnect the switch
wiring connector and remove the switch/vent
panel (see illustrations).
Refitting

14 Refitting is a reversal of removal.
Driver’s side lower trim panel
Removal

15 Open the screw trim caps and undo the

two screws securing the lower edge of the
panel to the facia.

16 Withdraw the panel downwards to
disengage the upper lugs, then disconnect

the wiring conector from the lighting switch

and remove the panel {(see illustration).
Refitting

17 Refitting is a reversal of removal.
Steering column shrouds

Removal

L P TV W e P s

\

18 Turn the steering wheel as necessary to -

access the left and right front retaining screws.
19 Carefully prise off the screw trim cap and
undo the front retaining screw now exposed
(see illustrations). Repeat this procedure on
the other side #f the shroud
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26.19a Carefully prise off the screw trim
cap...

26.21 Carefully prise free the circular trim
panel around the ignition switch

20 Undo the lower shroud lower retaining
screw (see illustration).

21 Carefully prise free the circular trim panel
around the ignition switch (see illustration).
22 Withdraw the lower shroud from the
steering column, unclip the wiring harness
and remove the shroud (see illustration).

23 Lift the upper shroud off the steering column
and remove it from the car (see illustration).

Refitting
24 Refitting is a reversal of removal.

Complete facia assembly

Note: This is an involved operation entailing
the removal of numerous components and
assemblies, and the disconnection of a
multitude of wiring connectors. Make notes
on the location of all disconnected wiring,
or attach labels to the connectors, to avoid
confusion when refitting.

26.28 Undo the nut and two bolts
(arrowed) and remove the facia lower
supports on both sides

26.19b ... and undo the front retaining
screw now exposed

26.22 Withdraw the lower shroud from
the steering column and unclip the wiring
harness

Removal

25 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

26 Remove the centre console as described
in Section 25.

27 Remove the following trim panels as
described in Section 24,

a) A-piltar trim panels on both sides.

b) Side sill trim panel on both sides.

c) Footwell centre trim panel on both sides.
28 Undo the nut and two boits and remove
the facia lower supports on both sides (see
illustration).

29 Remove the steering wheel as described
in Chapter 10.

30 Remove the following facia panels as
described previously in this Section:

a) Glovebox.

b) Facia centre switch/vent panel.

26.31a Extract the expanding rivet. ..

26.20 Undo the lower shroud lower
retaining screw (arrowed)

column and remove it from the car

¢) Driver’s side lower trim panel.

d) Steering column shrouds.
31 Extract the expanding rivet and remove
the footwell air ducts on both sides (see
illustrations).
32 Remove the following components as
described in Chapter 12:

a) Steering column electronics module.

b) Instrument panel.

¢) Radio/CD player.

d) Passenger’s airbag.
33 Unclip and remove the radio/CD player
mounting frame from the facia aperture.
34 Remove the heater control assembly as
described in Chapter 3.
35 Unclip and remove the facia upper end
panels on both sides (see illustration).
36 Disconnect the two wiring connectors at
the cigarette lighter, where fitted.
37 Undo the following fasteners securing

26.31h ... and remove the footwell air

ficts'on both sides



1124 Bodywork and fittings

26.35 Unclip and remove the facia upper
end panels on both sides

26.37c ...and the bolt (arrowed) in the
facia centre switch/vent panel aperture

the facia to the facia crossmember (see illus-
trations):
a) 1 bolt at the left-hand and right-hand end
of the facia.
b) 1 bolt on each side of the facia lower
centre section.
c) 1 bolt in the facia centre switch/vent
panel aperture.
38 With the help of an assistant, carefully
lift the facia from its location. Check that all
wiring has been disconnected, then remove
the facia from the car.

Refitting

39 Refitting is a reversal of removal ensuring
that all wiring is correctly reconnected and all
mountings securely tightened.

26.44 Open the locking bar and disconnect
the wiring harness connector at the
left-hand side of the passenger’s footwell

26.37a Undo the bolt (arrowed) at the
left-hand and right-hand end of the facia. ..

26.42 Open the locking bars and
disconnect the three main wiring harness
connectors on the fuse/relay box

Facia crossmember

Note: This is an involved operation entaifing
the disconnection of a multitude of wiring
connectors. Make notes on the focation of all
disconnected wiring, or attach labels to the
connectors, to avoid confusion when refitting.

Removal

40 Remove the complete facia assembly as
described previously in this Section.

41 Remove the steering column as described
in Chapter 10.

42 Open the locking bars and disconnect
the three main wiring harness connectors
on the fuse/relay box (see illustration). Also
disconnect the smaller wiring harness plug
below the fuses.

26.45 Open the locking bar and
disconnect the wiring harness connector
at the front of the airbag control unit

26.37b ... the bolt (arrowed) on each side
of the facia lower centre section ...

26.43 Release the wiring harness guide

from the base of the fuse/relay box and
move the harness to one side

43 Release the wiring harness guide fron
the base of the fuse/relay box and move th
harness to one side (see illustration).

44 Open the locking bar and disconnect th
wiring harness connector at the left-hand sidk
of the passenger’s footwell (see illustration),
45 Open the locking bar and disconnect the
wiring harness connector at the front of the
airbag control unit (see illustration).

46 Undo the nuts and disconnect the eartl
lead behind the airbag control unit, and on th
right-hand side of the passenger’s footwel
(see illustrations).

47 Disconnect the wiring harness connecto
on the right-hand side of the driver's footwel
(see illustration).

48 Undo the four bolts securing the faci

26.46a Undo the nuts and disconnect the

earth lead hehind the airbag control
mnit...
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26.47 Disconnect the wiring harness
connector on the right-hand side of the
driver's footwell

46b . ..and on the right-hand side of
the passenger’s footwell

1

18b ... the two bolts (arrowed) at the
top centre ...

26.48¢c . ..and the lower centre bolt
{arrowed) above the airbag control unit

smember to the air distribution housing in
ollowing locations (see illustrations):

)ne bolt on the side of the heater blower
notor housing.

wo bolits at the top centre.

Ine lower centre bolt above the airbag
ontrol unit.

rom outside the car, undo the two bolts
ring the crossmember to the A-pillar

on each side (see illustration). Note that
the bolts cannot be completely removed
due to the proximity of the doors, but
can be unscrewed enough to release the
crossmember.

50 With the help of an assistant, check that
all wiring has been disconnected, then remove
the crossmember from the car.

51 Oncethe crossmemberhas beenremoved,

26.51a Unscrew the plastic guide
sleeves(arrowed) from the crossmember-
to-A-pillar bolts . . .

26.48a Undo the bolt (arrowed) on the side
of the heater blower motor housing . ..

26.49 Undo the two bolts (arrowed)
securing the crossmember to the A-pillar
on each side

unscrew the plastic guide sleeves from the
crossmember-to-A-pillar bolts and refit them
to the captive nuts in the crossmember (see
illustrations).

Refitting
52 Refitting is a reversal of removal ensuring

that all wiring is correctly reconnected and all
mountings securely tightened.

26.51b ... and refit them to the captive
nuts in the crossmember
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contents Section number Section number
Airbag system - general information and precautions. ........... 22 Instrument panel - removal and refitting .. ...........coiiiian. 9
~ Airbag system components — removal and refitting. . ............ 23 Radio aerial - generalinformation . .........covveiiiiiiiiiinn 19
Anti-theft alarm system - general information. ................. 20 Radio/CD player—removalandrefitting ...................... 17
Battery - removal and refitting. . .......... ... See Chapter 5A  Reversing light switch (manual transmission models) - removal and
Battery check and maintenance. ............... See Weekly checks PO s vn St s o e o i e araTaselea See Chapter 7A
Bulbs (exterior lights)—renewal . . .......ccvivviieiiorainnases 5 Speakers—removalandrefitting ............coiiiiiiiiiiin, 18
Bulbs (interior lights) —=renewal. . .. .......ooiiiviiieiiiinnn. 6 Steering column electronics module — removal and refitting. .. ... . 16
 Electrical fault finding — general information ................... 2 Stop-light switch — removal and refitting . .. .......... See Chapter 9
Exterior light units — removal and refitting .. ................... 7 Switches—-removalandrefiting ...........cooviiiiiiiiina 4
Fuses and relays - general information . . . .........coivuunnnnn 3 Tailgate wiper motor ~ removal and refitting . .................. 14
General information and precautions. ... .............o...n.. 1 Windscreen wiper motor and linkage — removal and refitting . ... .. 13
Headlight beam alignment - general information. .. ............. 8 Windscreen/tailgate washer system components - removal and
Heated seat components - general information . ............... 21 (211131 11,2 pR S O s b A e T e ) e e 15
Hom —removal ant TaIING. o« .o oot 0o o stis aviaisliisiommeivine s dio 11 Windscreen/tailgate wiper blade check and renewal . See Weekly checks
Information display unit - removal and refitting. . . .............. 10 Wiperarm—-removalandrefitting .........covviiivinninnnn. 12
Degrees of difficulty
Easy, suitable for % Fairly easy, suitable 3\ | Fairly difficut, 3% | Difficult, suitable 3 | Very difficult, ‘}Q
novice with litle 2 | for beginner with 2 | suitable for competent X | for experienced DIY 9\ | suitable for expert A
experience Q‘Q some experience ‘02 DIY mechanic & mechanic § DIY or professional §
Specifications
BYSTOM RV ..o v s ivcoienin s maielisen Wosiomsosssiv sl dine 12 volt negative earth
Bulbs Wattage*
M, et e 13T et (o A R R RRR o SRR (e TS S S 1y o 21
Direction indicator siderepeater .............ccvvuiiiiiiiiin 5
Foglight :
BHOING s s widtoiore et 0 e s At o e TR R A eV 55
BOAL. ..o 13 o s At e diensine oo eleie e e s Ao e Rl olels 21
HSEANORE v /oo st auia dminybis o:arotpie el o msusiating s foe s nt M S igipmioce oo 8 55
IO HOIEE S et s o eyt o e S ) BTN TR S ot 10
NI DIERG TGN o 7o lases.siaramiatoralore walids ace-aolbrma v TR B st 10
ROVESING HONE - .o immmomieie o mnim s musai @ s s ma e s e e 21
SITONGIE 11530510 arvsmanss diwrogiy b iesass s o lIal o o A, W RS N R R S 5
OROD ARG 0.5 o0t e s s s atslnie co/ o s 4o e RSSO MR 21/5

* Note: The bulb wattage information given is for guidance only as no wattage information is provided by Vauxhall/Opel.

The wattage is stamped on the base or side of the bulb.

Torque wrench setting
Steering column electronics module clampbolt .. ................

Nm Ibf ft

20



12#2 Body electrical systems

1 General information

and precautions
Warning: Before carrying out any
A work on the electrical system,
read through the precautions
given in ‘Safety first!’ at the beginning of
this manual, and in Chapter 5A.
1 The electrical system is of the 12 volt
negative earth type. Power for the lights and
all electrical accessories is supplied by a
lead-acid type battery, which is charged by
the engine-driven alternator.
2 This Chapter covers repair and service
procedures for the various electrical
components not associated with the engine.
Information on the battery, alternator and
starter motor can be found in Chapter 5A.
3 It should be noted that, prior to working
on any component in the electrical system,
the battery negative terminal should first be
disconnected, to prevent the possibility of
electrical short-circuits and/or fires.
Caution: Before proceeding, refer
to ‘Disconnecting the battery’ in the
Reference Chapter for further information.

Y
N
N

Note: Refer to the precautions given in ‘Safety
first!" and in Section 1 before starting work.
The following tests relate to testing of the main
electrical circuits, and should not be used
to test delicate electronic circuits (such as
the anti-lock braking system or fuel injection
system), particularly where an electronic
control unit is used.

General

1 A typical electrical circuit consists of an
electrical component, any switches, relays,
motors, fuses, fusible links or circuit breakers
related to that component, and the wiring
and connectors which link the component to
both the battery and the vehicle body. To help
to pinpoint a problem in an electrical circuit,
wiring diagrams are shown at the end of this
Chapter.

2 Before attempting to diagnose an electrical
fault, first study the appropriate wiring
diagram to obtain a complete understanding
of the components included in the particular
circuit concerned. The possible sources of a
fault can be narrowed down by noting if other
components related to the circuit are operating
properly. If several components or circuits fail
at one time, the problem is likely to be related
to a shared fuse or earth connection.

3 Electrical problems usually stem from
simple causes, such as loose or corroded
connections, a faulty earth connection, a
blown fuse, a melted fusible link, or a faulty
relay (refer to Section 3 for details of testing

2 Electrical fault finding -
general information

relays). Inspect the condition of all fuses,
wires and connections in a problem circuit
before testing the components. Use the
wiring diagrams to determine which terminal
connections will need to be checked in order
to pinpoint the trouble-spot.

4 The basic tools required for electrical fault
finding include a circuit tester or voltmeter (a
12 volt bulb with a set of test leads can also
be used for certain tests); a self-powered
test light (sometimes known as a continuity
tester); an ohmmeter (to measure resistance);
a battery and set of test leads; and a jumper
wire, preferably with a circuit breaker or fuse
incorporated, which can be used to bypass
suspect wires or electrical components.
Before attempting to locate a problem with
test instruments, use the wiring diagram to
determine where to make the connections.

5 To find the source of an intermittent wiring
fault (usually due to a poor or dirty connection,
or damaged wiring insulation), a ‘wiggle’ test
can be performed on the wiring. This involves
wiggling the wiring by hand to see if the fault
occurs as the wiring is moved. It should be
possible to narrow down the source of the
fault to a particular section of wiring. This
method of testing can be used in conjunction
with any of the tests described in the following
sub-Sections.

6 Apart from problems due to poor
connections, two basic types of fault can
oceur in an electrical circuit — open-circuit, or
short-circuit.

7 Open-circuit faults are caused by a break
somewhere in the circuit, which prevents
current from flowing. An open-circuit fault will
prevent a component from working, but will
not cause the relevant circuit fuse to blow.

8 Short-circuit faults are caused by a 'short’
somewhere in the circuit, which allows the
current flowing in the circuit to ‘escape’
along an alternative route, usually to earth.
Short-circuit faults are normally caused by a
breakdown in wiring insulation, which allows
a feed wire to touch either another wire, or an
earthed component such as the bodyshell.
A short-circuit fault will normally cause the
relevant circuit fuse to blow.

Finding an open-circuit

9 To check for an open-circuit, connect one
lead of a circuit tester or voltmeter to either
the negative battery terminal or a known good
earth.

10 Connect the other lead to a connector in
the circuit being tested, preferably nearest to
the battery or fuse.

11 Switch on the circuit, bearing in mind that
some circuits are live only when the ignition
switch is turned to a particular position.

12 If voltage is present (indicated either by
the tester bulb lighting or a voltmeter reading,
as applicable), this means that the section of
the circuit between the relevant connector and
the battery is problem-free.

13 Continue to check the remainder of the
circuit in the same fashion.

14 When a point is reached at which na
voltage is present, the problem must lig
between that point and the previous test
with voltage. Most problems can be traced o
a broken, corroded or loose connection.

Finding a short-circuit

16 To check for a short-circuit, lim
disconnect the load(s) from the circuit (loads
are the components which draw current
a circuit, such as bulbs, motors, heatlm
elements, etc).

16 Remove the relevant fuse from the circuit,
and connect a circuit tester or voltmeter to the
fuse connections.

17 Switch on the circuit, bearing in mind that
some circuits are live only when the ignition
switch is turned to a particular position.

18 If voltage is present (indicated either by
the tester bulb lighting or a voltmeter reading,
as applicable), this means that there is a short-
circuit.

19 If no voltage is present, but the fuse
still blows with the load(s) connected, this.
indicates an internal fault in the load(s).

Finding an earth fault

20 The battery negative terminal is
connected to ‘earth’ - the metal of the engine/
transmission unit and the car body ~ and most
systems are wired so that they only receive
a positive feed, the current returning via the
metal of the car body. This means that the
component mounting and the body form part
of that circuit. Loose or corroded mountings
can therefore cause a range of electrical
faults, ranging from total failure of a circuit,
to a puzzling partial fault. In particular, lights
may shine dimly (especially when another
circuit sharing the same earth point is in/
operation), motors (eg, wiper motors or the
radiator cooling fan motor) may run slowly,
and the operation of one circuit may have
apparently-unrelated effect on another. Notﬂ
that on many vehicles, earth straps are used
between certain components, such as the
engine/transmission and the body, usually.
where there is no metal-to-metal contact
between components, due to flexible rubber
mountings, etc.

21 To check whether a component s
properly earthed, disconnect the battery, and
connect one lead of an ohmmeter to a known
good earth point. Connect the other lead to.
the wire or earth connection being tested,
The resistance reading should be zero; if not,
check the connection as follows.

22 If an earth connection is thought to be
faulty, dismantle the connection, and clean
back to bare metal both the bodyshell and
the wire terminal or the component earth
connection mating surface. Be careful to.
remove all traces of dirt and corrosion,
then use a knife to trim away any paint, 50
that a clean metal-to-metal joint is made.
On reassembly, tighten the joint fasteners
securely, if a wire Jermnnal is being refitted,
use serrated waShsks between the terminal
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3.2 Open the glovebox and remove the
fusebox cover

and the bodyshell, to ensure a clean and
secure connection. When the connection is
remade, prevent the onset of corrosion in the
future by applying a coat of petroleum jelly or
silicone-based grease. Alternatively, at regular
intervals, spray on a proprietary ignition sealer
or a water-dispersant lubricant.

'3 Fuses and relays -
general information

Y

Fuses

1 The main fuses are located behind the
glovebox in the facia and in the fuse/relay
box on the left-hand side of the engine
compartment. Additional fuses and relays on
high-specification models are located in the
fuse/relay box situated behind the access
cover on the left-hand side of the luggage
compartment.

2 To gain access to the glovebox fuses, open
the glovebox and remove the fusebox cover
(see illustration).

3 To gain access to the engine compartment
fuses, release the catches at each end of the
fuse/relay box cover and lift off the cover (see
illustration).

4 To remove a fuse, first switch off the circuit
concerned (or the ignition), then pull the fuse
out of its terminals using the plastic removal
tool provided (see illustration). The wire
within the fuse is clearly visible; if the fuse is
blown, it will be broken or melted.

5 Always renew a fuse with one of an identical
rating; never use a fuse with a different rating
from the original, nor substitute anything else.
Never renew a fuse more than once without
tracing the source of the trouble. The fuse
rating is stamped on top of the fuse; note
that the fuses are also colour-coded for easy
recognition.

6 If a new fuse blows immediately, find the
cause before renewing it again; a short to earth
as a result of faulty insulation is most likely.
Where a fuse protects more than one circuit,
try to isolate the defect by switching on each
circuit in turn (if possible) until the fuse blows
again. Always carry a supply of spare fuses of
each relevant rating on the vehicle, a spare of

g :'

3.3 Release the catches at each end of the
fuse/relay box cover and lift off the cover

each rating should be clipped into the base of
the fuse/relay box.

Relays

7 Most of the relays are located in the fuse/
relay boxes in the passenger compartment
and engine compartment.

8 If a circuit or system controlled by a relay
develops a fault and the relay is suspect,
operate the system; if the relay is functioning,
it should be possible to hear it click as it is
energised. If this is the case, the fault lies with
the components or wiring of the system. If
the relay is not being energised, then either
the relay is not receiving a main supply or a
switching voltage, or the relay itself is faulty.
Testing is by the substitution of a known
good unit, but be careful; while some relays
are identical in appearance and in operation,
others look similar but perform different
functions.

9 To renew a relay, first ensure that the ignition
switch is off. The relay can then simply be
pulled out from the socket and the new relay
pressed in.

4 Switches -
removal and refitting %
B

Note: Disconnect the battery negative
terminal (refer to ‘Disconnecting the battery'
in the Reference Chapter) before removing
any switch, and reconnect the terminal after
refitting.

3.4 Pull the fuse out of its terminals using
the plastic removal tool provided

Ignition switch/

steering column lock

1 The Ignition switch is an integral part of the
steering column electronics module and cannot
be individually removed. Removal and refitting
details for the steering column electronics
module are contained in Section 16.

Steering column switches

2 The direction indicator and windscreen
wiper switches are an integral part of the
steering column electronics module and
cannot be individually renewed. Removal
and refitting details for the steering column
electronics module are contained in Sec-
tion 16.

Lighting switch assembly

3 Remove the driver's side lower trim panel
as described in Chapter 11, Section 26.

4 Using a small screwdriver, depress the tabs
on each side of the switch, then remove the
switch from the trim panel (see illustrations).
5 Push the switch back into position, then
refit the lower trim panel with reference to
Chapter 11, Section 26.

Facia centre switches

6 The facia centre switches are contained
in the switch strip assembly located in the
facia centre switch/vent panel. If an individual
switch is faulty the complete switch strip must
be renewed. To gain access to the switch,
remove the facia centre switch/vent panel as
described in Chapter 11, Section 26.

7 With the switch/vent panel removed, release

4.4a Depress the tabs on each side of the
lighting switch . ..

4.4b . . thepremove the switch frr
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4.7 Release the retaining lugs and
withdraw the switch strip from the centre
panel

the retaining lugs and withdraw the switch
strip from the centre panel (see illustration).
8 Push the switch strip back into position,
then refit the facia centre panel as described
in Chapter 11, Section 26.

Heated rear window
and blower motor switches

9 The heated rear window and blower motor
switches are an integral part of the heater
control assembly. Removal and refitting
procedures are contained in Chapter 3.

Handbrake warning light switch
10 Refer to Chapter 9.

Stop-light switch
11 Refer to Chapter 9.

Electric window
and mirror switches

12 Using a small screwdriver, carefully prise
the switch assembly out of the door inner trim
panel (see illustration).

13 Open the locking bar, disconnect the
wiring connector and remove the switch (see
illustration).

14 Refitting is the reverse of removal.

Air conditioning system switch

15 The air conditioning system control switch
is an integral part of the heating/ventilation
control unit, and cannot be removed. Should the
switch become faulty, the complete control unit
assembly must be renewed (see Chapter 3).

4.12 Carefully prise the electric window/
mirror switch assembly out of the door
inner trim panel

Steering wheel switches

16 Remove the driver's airbag as described
in Section 23.

17 Working through the airbag aperture in the
steering wheel, depress the retaining catch on
the side of the switch with a small screwdriver.
Withdraw the switch from the steering wheel
and disconnect the wiring connector.

18 Refitting is the reverse of removal.

5 Bulbs %
(exterior lights) — N
renewal [

-~
General

1 Whenever a bulb is renewed, note the
following points:

a) Make sure the switch is in the off position,
for the bulb you are working on.

b) Remember that if the light has just been
in use, the bulb may be extremely hot.

¢) Always check the bulb contacts and
holder, ensuring that there Is clean metal-
to-metal contact between the bulb and its
live(s) and earth. Clean off any corrosion
or dirt before fitting a new bulb.

d) Wherever bayonet-type bulbs are fitted,
ensure that the live contact(s) bear firmly
against the bulb contact.

e) Always ensure that the new bulb is of the
correct rating, and that it is completely
clean before fitting it; this applies
particularly to headlight/foglight bulbs.

\

5.2 Release the wire retaining clip and
remove the plastic cover from the rear of
the headlight unit

5.3 Push the dipped beam bulb base
sideways and withdraw the bulb from the
headlight unit

4.13 Open the locking bar and disconnect
the wiring connector

Headlight unit

Note 1: /f working on the right-hand headlight
unit, remove the air cleaner assembly and:
intake duct (see Chapter 4A or 4B). If working
on the left-hand headlight unit, remove the
fuse/relay box cover and also lift out the
windscreen washer reservoir filler neck. Even
with the adjacent components removed,
access to the bulbs is extremely limited, if not
impossible, and it is recommended that the
relevant headlight unit is removed for bulb
renewal (see Section 7).

Note 2: The outer bulb in the headlight unit
is the dipped beam bulb and the inner bulb Is
the main beam bulb.

Dipped beam

2 Release the wire retaining clip and remove
the plastic cover from the rear of the headiight
unit (see illustration).

3 Push the bulb base sideways and withdraw
the bulb from the headlight unit (see
illustration).

4 Hold the bulb by its base and disconnect
the wiring connector (see illustration). When
handling the new bulb, use a tissue or clean
cloth to avoid touching the glass with the
fingers; moisture and grease from the skin can
cause blackening and rapid failure of this type
of bulb. If the glass is accidentally touched,
wipe it clean using methylated spirit.

5 Fit the new bulb to the headlight unit
ensuring that the tab on the bulb base
engages with the slot in the headlight unit.
Reconnect the wiring connector.

5.4 Hold the bulb by its base and

disconnact the wiring connector
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5.7 Turn the plastic cover anti-cl
and remove it from the rear of the
headlight unit

{ 5.9b ... then lift the bulb out of the light
unit

8 Refit the plastic cover to the rear of the
‘headlight unit, then refit any components
removed for access.

Main beam

i7 Turn the plastic cover anti-clockwise and
remove it from the rear of the headlight unit
l (see illustration).

'8 Disconnect the wiring connector from the
rear of the bulb (see illustration).

9 Disengage the legs of the retaining spring
clip from the lugs on the bulb by pushing
the clip down and swivelling it to the side.
FUft the bulb out of the headlight unit (see
llustrations). When handling the new bulb,
f’use a tissue or clean cloth to avoid touching
the glass with the fingers; moisture and grease
from the skin can cause blackening and
rapid failure of this type of bulb. If the glass
is accidentally touched, wipe it clean using
methylated spirit.

5.15 Twist the indicator bulbholder anti-
clockwise, and remove it from the rear of
; the headlight unit

5.8 Disconnect the wiring connector from
the rear of the main beam bulb

5.13a Withdraw the sidelight bulbholder
from the rear of the headlight unit

10 Fit the new bulb to the headlight unit and

secure with the spring clip. Reconnect the

wiring connector.

11 Refit the plastic cover to the rear of the

headlight unit, then refit any components

removed for access.

Sidelight

12 Remove the main beam plastic cover
from the rear of the headlight unit (see illus-
tration 5.7).

13 Withdraw the sidelight bulbholder from the
rear of the headlight unit. The bulb is of the
capless (push-fit) type, and can be removed
by simply pulling it out of the bulbholder (see
illustrations).

14 Refitting is the reverse of the removal
procedure, ensuring that the bulbholder
is fully engaged. On completion, refit any
components removed for access.

5.16 The bulb is a bayonet fit in the
bulbholder

5.9a Push the legs of the retaining spring
clip down and pivot the clip off the bulb . . .

5.13b The bulb is a push-fit in the
bulbholder

Indicator

15 Twist the indicator bulbholder anti-
clockwise, and remove it from the rear of the
headlight unit (see illustration).

16 The bulb is a bayonet fit in the holder, and
can be removed by pressing it and twisting in
an anti-clockwise direction (see illustration).
17 Refitting is a reverse of the removal pro-
cedure. On completion, refit any components
removed for access.

Indicator side repeater

18 Push the light unit toward the front of the
car, and release the rear edge of the unit from
the wing (see illustration). If necessary, assist
removal using a suitable plastic wedge, taking
great care not damage the painted finish of
the wing.

19 Withdraw the light unit from the wing,
and pull the bulbholder out of the light unit.

5.18 Push the indicator side repeater light
unit toward the front of the car, and release

the rear edasnfthe unit from the wing
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X

5.19a Pull the bulbholder out of the light
unit

5.29 Slacken the two light cluster plastic
retaining nuts (arrowed) and remove one
of the nuts

The bulb is of the capless (push-fit) type, and
can be removed by simply pulling it out of the
bulbholder (see illustrations).

20 Refitting is a reverse of the removal pro-
cedure.

Front foglight

21 Reach up under the front bumper, twist
the cover and free it from the foglight unit.

22 Release the spring clip and withdraw the
foglight bulb from the light unit.

23 Disconnect the wiring connector and
remove the bulb.

24 When handling the new bulb, use a tissue
or clean cloth to avoid touching the glass with
the fingers; moisture and grease from the skin
can cause blackening and rapid failure of
this type of bulb. If the glass is accidentally
touched, wipe it clean using methylated spirit.

5.19b The bulb is a push-fit in the
bulbholder

5.30 Hold the light cluster from the
outside, remove the remaining nut and
withdraw the cluster from the rear wing

25 Connect the wiring connector to the new
bulb.

26 Insert the new bulb, making sure it is
correctly located, and secure it in position
with the spring clip.

27 Refit the cover to the rear of the unit.

Rear light cluster

28 Depress the catch and open the access
cover in the luggage compartment trim panel
(see illustration).

29 Working through the trim panel opening,
slacken the two light cluster plastic retaining
nuts and remove one of the nuts (see
illustration).

30 Hold the light cluster from the outside and
unscrew the remaining plastic nut the rest of
the way. Withdraw the light cluster from the
rear wing (see illustration).

5.31 Disconnect the wiring connector _
from the bulbholder, then remove the light
cluster from the car

31 Disconnect the wiring connector from the:
bulbholder, then remove the light cluster
the car (see illustration).

32 Press the three locking tabs on the o

from the light cluster (see illustrations).
33 The relevant bulb can then be renewed;
bulbs have a bayonet fitting (see illustra
Note that the stop/tail light bulb has offs
locating pins, to prevent it being instal
incorrectly.
34 Refitting is the reverse of the remo) ‘.
sequence, bearing in mind the following points:
a) Ensure that the bulbholder locates
securely in position on the light cluster.
b) Ensure that the rubber seals are in place
on the bulbholder, locating pegs and
retaining studs before refitting the light
cluster.

5.32a Press the three locking tabs on the

ide of the bulbhold

5.32b ... and withdraw the bulbholder
from the light cluster

522 The relevant bulb can thenbe
renewed
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5.35 Carefully prise the number plate ligh
unit out from its location

Number plate light

35 Using a small flat-bladed screwdriver,
carefully prise the light unit out from its
location (see illustration).

36 Twist the bulbhclder to remove it from
the light unit, and remove the bulb (see
illustrations).

37 Refitting is a reverse of the removal pro-
cedure.

High-level stop-light

38 The high-level stop-light bulbs are of the
LED (light emitting diode) type and cannot be
individually renewed. Remove the complete
light unit as described in Section 7.

6.2a Carefully prise the front courtesy light
unit out of position . ..

i g

e ey RS
- 6.5 Pull the relevant bulb from its socket

“

5.36a Twist the bulbholder to remove it
from the light unit . ..

6 Bulbs
(interior lights) -
renewal

Yy

General
1 Refer to Section 5, paragraph 1.

Front courtesy light

2 Using a suitable screwdriver, carefully prise
the light unit out of position, and release
the bulb from the light unit contacts (see
illustration).

3 Install the new bulb, ensuring that it is
securely held in position by the contacts, and
clip the light unit back into position.

6.2b ... then release the bulb from its
contacts

6.7 Carefully prise the rear courtesy light
unit out of position, and withdraw the unit

5.36b ... and remove the push-fit bulb

Front courtesy/reading light

4 Using a small screwdriver, carefully prise
the light unit lens from the overhead console
(see illustration).

5 Pull the bulb from its socket (see illustration).
6 Install the new bulb, ensuring that it is
securely held in position by the contacts, and
clip the light unit lens back into position.

Rear courtesy light

7 Using a suitable screwdriver, carefully prise
the light unit out of position, and withdraw the
light unit (see illustration).

8 Disconnect the wiring connector and
remove the light unit.

9 Unclip and remove the reflector from the
base of the light unit (see illustration).

6.4 Carefully prise the light unit lens from
the overhead console

6.9 Unclip and remove the reflector from
the'Rase of the light unit
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6.10 Pull the relevant bulb from its socket

10 Pull the relevant bulb from its socket (see
illustration).

11 Install the new bulb, then refit the reflector.
Reconnect the wiring connector, then clip the
light unit back into position.

Luggage compartment,
glovebox and footwell lights

12 Using a suitable screwdriver, carefully prise
the light unit out of position, and release the bulb
from the light unit contacts (see illustration).

13 Install the new bulb, ensuring that it is
securely held in position by the contacts, and
clip the light unit back into position.

Switch illumination

14 All the switches are fitted with illumination
bulbs; some are also fitted with a bulb to
show when the circuit concerned is operating.
These bulbs are an integral part of the switch
assembly, and cannot be obtained separately.

7.2a Undo the lower outer retaining bolt
(arrowed). ..

g

7.2d ... then withdraw the headlight unit
and disconnect the wiring connector

6.12 Carefully prise the light unit out of
position, and release the bulb from the
light unit contacts

Heater control illumination

15 Remove the heater control assembly as
described in Chapter 3.
16 Pull the relevant bulb from the bulbholder
and fit the new bulb (see illustration).
17 Refit the heater control assembly as
described in Chapter 3.

&

)

Note: Disconnect the battery negative terminal
(refer to ‘Disconnecting the battery’ in the
Reference Chapter) before removing any light
unit, and reconnect the terminal after refitting.

7 Exterior light units -
removal and refitting

Headlight

1 Remove the front bumper as described in
Chapter 11, Section 6.

7.2b ... the upper retaining boit
(arrowed). ..

7.5a Rotate the headlight adjustment
motor clockwise to free the motor from the
headlight unit . . .

3 N \
6.16 Pull the relevant heater control
illumination bulb from the bulbholder
2 Undo the three retaining bolts and withdraw
the headlight unit from the vehicle. When
removing the retaining bolt nearest to the radiator,
press down on the headlight bracket to prevent
the nut under the bolt from turning. If necessary
hold the nut with a spanner. The nut controls the
fit tolerance of the headiight in relation to the
front bumper and bonnet. Disconnect the wiring
connector from rear of the headlight unit as itis
withdrawn (see illustrations).
3 The headlight beam adjustment motor can
be removed and refitted as follows.
4 Release the wire retaining clip and remove
the plastic cover from the rear of the headlight
unit (see illustration 5.2).
5 Rotate the adjustment motor clockwise to
free the motor from the rear of the headlight
unit. Pull the motor away from the headlight
unit to release the balljoint from the rear of
the light reflector, then disconnect the wiring
connector (see illustrations).

7.2¢c

... and the lower inner retaining bolt
(arrowed) . ..

[

7.5b ... pull the motor away from the
headlight unit to release the balljoint from
fafinctor. ..
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B On refitting, reconnect the wiring connector,
align the motor balljoint with the light unit
socket, and clip it into position. Engage the
motor assembly with the light unit, and twist it
clockwise to secure it in position.

7 Refitting is a reverse of the removal
procedure. On completion, check the headlight
peam alignment using the information given in
Section 8.

Front indicator light

B The front direction indicator lights are
ntegral with the headlight units. Removal and
refitting is as described above.

Indicator side repeater light

9 Push the light unit toward the front of the
car, and release the rear edge of the unit from
the wing (see illustration 5.18). If necessary,
assist removal using a suitable plastic wedge,
taking great care not damage the painted
finish of the wing.

10 Withdraw the light unit from the wing, and
pull the bulbholder out of the light unit.

11 Refitting is a reverse of the removal
procedure.

Front foglight

12 Remove the front bumper as described in
Chapter 11, Section 6.

13 Undo the three foglight retaining bolts
remove the light unit from the bumper.

14 Refit the light unit to the bumper, and
securely tighten its retaining bolts.

15 Refit the front bumper as described in
Chapter 11, Section 6.

Rear light cluster

16 Depress the catch and open the access
cover in the luggage compartment trim panel
(see illustration 5.28).

17 Working through the trim panel opening
slacken the two light cluster plastic retaining
nuts and remove one of the nuts (see
llustration 5.29).

18 Hold the light cluster from the outside and
unscrew the remaining plastic nut the rest of
the way. Withdraw the light cluster from the
rear wing (see illustration 5.30).

19 Disconnect the wiring connector from the
bulbholder, then remove the light cluster from
the car (see illustration 5.31).

20 Refitting is the reverse of the removal
sequence, but ensure that the rubber seals
are in place on the bulbholder, locating pegs
and retaining studs before refitting the light
cluster.

Number plate light

21 Using a small flat-bladed screwdriver,
carefully prise the light unit out from its
location (see illustration 5.35).

22 Twist the bulbholder to remove it from the
light unit.

23 Refitting is the reverse of the removal
sequence.

High-level stop-light
24 Open the tailgate and undo the two

7.5¢ ... then disconnect the wiring
connector

S
7.25a Withdraw the stop-light from
the tailgate and disconnect the wiring

connector...
high-level stop-light retaining screws (see
illustration).
25 Withdraw the stop-light from the tailgate
and disconnect the wiring connector and the
tailgate washer hose (see illustrations).
26 Refitting is the reverse of the removal

sequence.
X
AN
X

1 Accurate adjustment of the headlight beam
is only possible using optical beam-setting
equipment, and this work should therefore
be carried out by a Vauxhall/Opel dealer or
suitably-equipped workshop.
2 For reference, the headlights can be
adjusted using the adjuster assemblies fitted
to the top of each light unit. The inner adjuster
alters the vertical position of the beam. The
outer adjuster alters the horizontal aim of the
beam.
3 Most models have an electrically-operated
headlight beam adjustment system, controlled
via a switch in the facia. The recommended
settings are as follows.

0 Front seat(s) occupied

1 All seats occupied

2 All seats occupied, and load in luggage

compartment
3 Driver's seat occupied and load in the
luggage compartment

Note: When adjusting the headlight aim,
ensure that the switch is set to position 0.

8 Headlight beam alignment -
general information

7.24 Open the tailgate and undo the two
high-level stop-light retaining screws
(arrowed)

7.25b ... and the tailgate washer hose

9 Instrument panel -
removal and refitting

Y

W
2

Note: The instrument panel is a complete
sealed assembly, and no dismantling of the
instrument panel is possible.

Removal

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

2 Pull the instrument panel shroud away from
the facia to release the five retaining clips (see
illustration).

3 Undo the three retaining screws and
withdraw the panel from the facia (see
illustrations).

9.2 Pull the instrument panel shroud away

from the fa2i 1o release the five retaining

clips
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9.3a Undo the instrument panel upper
retaining screw (arrowed) . . .

9.3c ... and lower left-hand retaining
screw (arrowed)

4 Disconnect the wiring connector and remove
the panel from the car (see illustration).

10.2 Carefully prise free the centre
speaker panel from the upper centre of the
facia

10.4b Once the side clips are released,
move the panel forward to disengage the
two lugs at the rear

3b ... lower right-hand retaining screw
(arrowed). ..

9.4 Disconnect the wiring connector and
remove the panel from the car

Refitting
5 Refitting is a reversal of removal.

10.3 Undo the retaining screw (arrowed) at
the front of the information display cover
panel

S

10.5a Undo the two screws (arrowed)
securing the speaker to the centre switch/
vent panel

10 Information display unit -
removal and refitting

Removal

1 Disconnect the battery negative termi
(refer to Disconnecting the battery in
Reference Chapter).

2 Using a small screwdriver, carefully prist
free the centre speaker panel from the up|
centre of the facia (see illustration). Whi
applicable, disconnect the sunlight senso
wiring connector and remove the panel.

3 Undo the retaining screw at the front o
the information display cover panel (se
illustration).

4 Using a plastic spatula or similar tool
carefully prise up the front of the informatio
display cover panel to release the two clip
each side. Once the side clips are released
move the panel forward to disengage the twi
lugs at the rear (see illustrations).

5 Undo the two screws securing the speake
to the centre switch/vent panel. Lift out
speaker and disconnect the wiring connecto
(see illustrations).

6 Undo the four screws securing thi
information display unit to the cent
switch/vent panel. Lift the display unit up f
release the three clips, then disconnect t
wiring connector and remove the unit (se
illustrations).

10.4a Carefully prise up the front of the
information display cover panel to release
the two clips each side

L N H e
10.5b Lift out the speaker and disconnec
the wiring connector
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Refitting

| 7 Refitting is a reversal of removal.

11 Horn -
removal and refitting

V i

Removal

1 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
2 Working under the bumper on the left-hand
side, undo the retaining nut/bolt and remove
the horn(s), disconnecting the wiring connector
as it becomes accessible (see illustration).

Refitting

3 Refitting is the reverse of removal.

12 Wiper arm -
removal and refitting

Vs

Removal
1 Operate the wiper motor, then switch it off

s0 that the wiper arm returns to the at-rest
(parked) position.

NIy Stick a piece of masking tape
along the edge of the wiper
blade, to use as an alignment

aid on refitting.

11.2 The horn(s) are located under the
front bumper on the left-hand side

13.4 Disconnect the wiring connector from
the wiper motor

N
10.6a With the four screws removed, lift
the information display unit up to release
the three clips. ..

2 Unclip the wiper arm spindle nut cover
(windscreen wiper arm), or pivot the cover
up (tailgate wiper arm), then slacken and
remove the spindle nut and washer (see
illustrations).

3 Using a suitable puller, free the wiper arm
from the spindle and remove the arm. Note: /f
both windscreen wiper arms are to be removed
at the same time, mark them for identification.
The arms are not interchangeable.

Refitting

4 Ensure that the wiper arm and spindle
splines are clean and dry, then refit the arm to
the spindle, aligning the wiper blade with the
tape fitted on removal. Refit the spindle nut,
tightening it securely, and clip the nut cover
back in position.

12.2a Unclip the windscreen wiper arm
spindle nut cover...

13.5a Undo the two retaining bolts
(arrowed) . . .

10.6b ... then disconnect the wiring
connector and remove the unit

13 Windscreen wiper
motor and linkage -
removal and refitting

Wy

Removal

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

2 Remove the wiper arms as described in the
Section 12.

3 Remove the windscreen cowl panel as
described in Chapter 11, Section 20.

4 Disconnect the wiring connector from the
wiper motor (see illustration).

5§ Undo the two retaining bolts, and withdraw
the wiper motor and linkage assembly from
the scuttle (see illustrations).

.. then slacken and remove the
spindle nut

13.5b ... and withdraw the wiper motor
and linkage®assembhly from the scuttle
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14.4 Undo the two screws (arrowed)
securing the tailgate inner trim panel to the
tailgate

Refitting

6 Manoeuvre the motor assembly back into
position in the vehicle. Refit the retaining bolts,
and tighten them securely.

7 Reconnect the wiring connector to the
wiper motor

8 Refit the windscreen cowl panel as
described in Chapter 11, Section 20.

9 Install both the wiper arms as described in
Section 12, and reconnect the battery negative

terminal.
S

xQ

14 Tailgate wiper motor -
removal and refitting

Removal

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

2 Remove the wiper arm as described in
Section 12.

3 Open the tailgate, and detach the parcel
shelf lifting cords from the tailgate.

4 Undo the two screws securing the tailgate
inner trim panel to the tailgate (see illustration).
Carefully prise the trim panel from the tailgate
to release the eight retaining clips.

5 Disconnect the wiring connector, then
slacken and remove the three wiper motor
mounting bolts and remove the wiper motor
(see illustration).

15.3 Washer reservoir securing rivets

(arrowed)

14.5 Tailgate wiper motor retaining bolts
(arrowed)

Refitting

6 Refitting is the reverse of removal, ensuring
the wiper motor retaining bolts are securely
tightened.

15 Windscreen/tailgate washer %
system components -
removal and refitting

Ve i

Washer system reservoir

Removal

1 Remove the front bumper as described in
Chapter 11, Section 6.

2 Disconnect the wiring connector(s) and
washer hoses at the washer pump(s), then
release the wiring and hoses from the side of
the reservoir.

3 Drill out the two rivets securing the reservoir
to the underbody (see illustration).

4 Extract the upper plastic rivet and lower the
reservoir out from under the car.

Refitting

§ Refitting is the reverse of removal, using
new rivets to secure the reservoir. Ensure that
the washer hose(s) are securely connected.

Washer pump

Removal

6 Remove the front bumper as described in
Chapter 11, Section 6.
7 Disconnect the pump washer hoses, then

15.10 Depress the retaining clip, then
carefully prise the washer jet nozzle from
the windscreen cowl panel

carefully ease the pump out from the reservoif:
and recover its sealing grommet.

Refitting

8 Refitting is the reverse of removal, usinga’
new sealing grommet if the original one shows
signs of damage or deterioration.

Windscreen washer jets

Removal

9 Remove the windscreen cow! panel u
described in Chapter 11, Section 20.

10 Depress the retaining clip, then camfuﬂy
prise the nozzle from the windscreen cowl
panel (see illustration).

11 Disconnect the nozzie from its ﬂuld-{
hose(s), and remove it from the vehicle.
Refitting

12 Securely connect the nozzle to the hose,
and clip it into position in the windscreen com
panel. Refit the cow! panel, then check the
operation of the jet. If necessary, adjust the
nozzle using a pin, aiming the spray to a point
slightly above the centre of the swept area.

Tailgate washer jet

Removal

13 Remove the high-level stop-light as
described in Section 7.

14 Release the two retaining lugs and remove
the washer jet from the stop-light unit (see
illustration).

Refitting

15 Ensure that the jet is clipped securely
in position. Check the operation of the jet.
If necessary, adjust the nozzle using a pin,
aiming the spray to a point slightly above the
centre of the swept area.

16 Steering column
electronics module ~
removal and refitting

Note 1: The steering column electronics
module also incorporates the ignition switch,
steering column lock and airbag rotary
connector. These components are an integral
part of the module and cannot be separated.

Note 2: VauxhaII/Opel special tool CH-48829

15.14 Release the two retaining lugs and
remove the washer jet from the high-level
tap-liaht unit
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16.6 Disconnect the main wiring harness
connector at the rear of the steering
column electronics module

(or suitable alternative) will be required to
unscrew the Torx-Plus tamperproof bolt
securing the electronics module to the steering
column.

Removal

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter) and wait for 2 minutes.

2 Remove the driver's airbag as described in
Section 23,

3 Set the roadwheels in the straight-ahead
position and ensure they remain in that position
during the removal and refitting procedures.

4 Remove the steering wheel as described in
Chapter 10.

5 Remove the steering column shrouds as
described in Chapter 11, Section 26.

6 Open the locking bar and disconnect the
main wiring harness connector at the rear of
the electronics module (see illustration).

7 Disconnect the wiring connectors at the
ignition switch and immobiliser transponder
(see illustrations).

8 Using the Vauxhall/Opel special tool or
a suitable alternative, unscrew and remove
the tamperproof clamp bolt securing the
medule assembly to the steering column (see
illustrations).

9 Using a small screwdriver, depress the
retaining catch on the underside and withdraw
the module from the steering column (see
illustrations).

10 If required the direction indicator and
wiper switch stalks can be removed from the

16.9a Using a screwdriver, depress the
retaining catch on the underside of the
module (shown removed for clarity) . ..

ai & |

16.7a Disconnect the wiring connectors at
the ignition switch . . .

16.8a Using the Vauxhall/Opel special tool
or a suitable alternative . ..

module as follows. Insert a 1.5 mm diameter
rod down the slot on the side of the stalk.
Push the rod in fully, to depress the internal
retaining lug, and withdraw the stalk from
the module (see illustration). Note that this
procedure merely allows the stalks to be
removed, the actual direction indicator and
wiper switches themselves are an integral
part of the electronics module and cannot be
removed.

Refitting

11 Refitting is the reverse of removal, bearing
in mind the following points:

a) If removed, push the switch stalks back
into position in the module until they lock
into place.

b) As the module is refitted to the steering
column, keep the retaining catch on the

16.9b ... and withdraw the module from
the steering column

16.8b ... unscrew and remove the
tamperproof clamp bolt securing the
module assembly to the steering column
underside of the module depressed to
allow the unit to fully seat on the column.
¢) Tighten the module tamperproof clamp

bolt to the specified torque.

17 Radio/CD player - %
removal and refitting N
£

Note: The following removal and refitting
procedure is for the range of units which
Vauxhall/Opel fit as standard equipment.
Removal and refitting procedures of
non-standard units may differ slightly.

Removal

1 All the radio/CD players fitted by Vauxhall/
Opel have DIN standard fixings. Two special

£

16.10 Use a 1.5 mm diameter rod to depress
the internal retaining lug, and withdraw the
switch stallefrom the electronics module
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tools, obtainable from most car accessory
shops, are required for removal. Alternatively,
suitable tools can be fabricated from 3 mm
diameter wire, such as welding rod.

2 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

3 Insert the tools into the holes on the front
of the unit, and push them until they snap into
place. The radio/CD player can then be slid
out of the facia (see illustration).

4 Disconnect the wiring and aerial connections
at the rear of the unit, and remove the unit
from the car.

Refitting

5 To refit the radio/CD player, reconnect the
aerial and wiring then simply push the unit
into the facia until the retaining lugs snap into
place. On completion, reconnect the battery.

18 Speakers —
removal and refitting §

Door small (tweeter) speaker

Removal

1 Remove the door inner trim panel as
described in Chapter 11, Section 12.

2 Release the three retaining lugs and remove
the speaker from the trim panel.

Refitting
3 Refitting is the reverse of removal.

Door main speaker

Removal

4 Remove the door inner trim panel as
described in Chapter 11, Section 12.

5 Undo the retaining screws, then free the
speaker from its location (see illustration).
Disconnect the wiring connectors and remove
the speaker.

Refitting
6 Refitting is the reverse of removal.
Facia centre speaker

Removal

7 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

8 Using a small screwdriver, carefully prise free
the centre speaker panel from the upper centre
of the facia (see illustration 10.2). Where
applicable, disconnect the sunlight sensor
wiring connector and remove the panel.

9 Undo the retaining screw at the front of
the information display cover panel (see
illustration 10.3).

10 Using a plastic spatula or similar tool,
carefully prise up the front of the information
display cover panel to release the two clips each
side. Once the side clips are released, move the
panel forward to disengage the two lugs at the
rear (see illustrations 10.4a and 10.4b).

A
17.3 Removing the radio/CD player using
welding rod to compress the internal clips

11 Undo the two screws securing the speaker
to the centre switch/vent panel. Lift out the
speaker and disconnect the wiring connector
(see illustrations 10.5a and 10.5b).

Refitting
12 Refitting is a reversal of removal.

19 Radio aerial -
general information

Y

o
@

1 Where required, the aerial mast can
unscrewed from the base unit.

2 Removal of the base unit entails removal
of the headlining, which is a complicated
operation, considered to be outside the scope
of this manual. Therefore, any problems
relating to the aerial base unit or wiring should
be entrusted to a Vauxhall/Opel dealer.

20 Anti-theft alarm system -
general information

Note: This information is applicable only to the
anti-theft alarm system fitted by Vauxhall/Opel
as standard equipment.

Most models in the range are fitted with
an anti-theft alarm system as standard
equipment, The alarm is automatically armed
and disarmed when the deadlocks are
operated using the driver's door lock or remote
control key. The alarm has switches on all the
doors (including the tailgate), the bonnet, and

18.5 Door loudspeak ining

(;rrowed)

the ignition and starter circuits. If the tailgats,
bonnet or any of the doors are opened whilst
the alarm is set, the alarm horn will sound and
the hazard warning lights will flash. The alamm
also has an immobiliser function which makes
the ignition and starter circuits inoperable
whilst the alarm is triggered.

The alarm system performs a self-test
every time it is switched on; this test takes
approximately 10 seconds. During the
self-test, the LED (light emitting diode) in the
facia switch will come on. If the LED flashes
rapidly, then either the tailgate, bonnet or one
of the doors is open, or there is a fault in the
circuit. After the initial 10 second period, the
LED will flash slowly to indicate that the alarm
is switched on. On unlocking the driver's door
lock, the LED will illuminate for approximately
1 second, then go out, indicating that the
alarm has been switched off.

Should the alarm system develop a fault,
the vehicle should be taken to a Vauxhall/Opel
dealer for examination.

21 Heated seat components -
general information 8

On models with heated seats, a heater
mat is fitted to both the seat back and
seat cushion. Renewal of either heater
mat involves peeling back the upholstery,
removing the old mat, sticking the new mat
in position and then refitting the upholstery,
Note that upholstery removal and refitting
requires considerable skill and experience
if it is to be carried out successfully, and is
therefore best entrusted to your Vauxhall/
Opel dealer. In practice, it will be very difficult
for the home mechanic to carry out the job
without ruining the upholstery.

22 Airbag system -
general information
and precautions

General information

A driver's airbag is fitted as standard
equipment on all models. The airbag is fitted
in the steering wheel centre pad. Additionally,
a passenger’s airbag located in the facia, side
airbags located in the front seats, and curtain
airbags located in the headlining are optionally
available.

The system is armed only when the ignition
is switched on, however, a reserve power
source maintains a power supply to the system
in the event of a break in the main electrical
supply. The steering wheel and facia airbags
are activated by a ‘g’ sensor (deceleration
sensor), and controlled by an electronic
control unit located under the centre console.
The side airbags and curtain airbags are
activated by severe side impact and operate
indepent th#; Tiain systen
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The airbags are inflated by a gas generator,
vhich forces the bag out from its location in
he steering wheel, facia, seat back frame, or
readlining.

Precautions
2 Warning: Thefollowingprecautions

must be observed when working

on vehicles equipped with an
irbag system, to prevent the possibility of
yersonal injury.

seneral precautions

The following precautions must be
bserved when carrying out work on a vehicle
quipped with an airbag:

a) Do not disconnect the battery with the
engine running.

b) Before carrying out any work in the
vicinity of the airbag, removal of any of
the airbag components, or any welding
work on the vehicle, de-activate the
system as described in the following
sub-Section.

¢) Do not attempt to test any of the airbag
system circuits using test meters or any
other test equipment.

d) If the airbag warning light comes on,
or any fault in the system is suspected,
consult a Vauxhall/Opel dealer without
delay. Do not attempt to carry out fault
diagnosis, or any dismantling of the
components.

Precautions when handling an airbag

a) Transport the airbag by itself, bag
upward.

b) Do not put your arms around the airbag.

¢) Carry the airbag close to the body, bag
outward.

d) Do not drop the airbag or expose it to
impacts.

e) Do not attempt to dismantle the airbag
unit.

f) Do not connect any form of electrical
equipment to any part of the airbag
circuit.

Precautions when storing an airbag

a) Store the unit in a cupboard with the
airbag upward.

b) Do not expose the airbag to temperatures
above 80°C.

¢) Do not expose the airbag to flames.

d) Do not attempt to dispose of the airbag ~
consult a Vauxhall/Opel dealer.

e) Never refit an airbag which is known to be
faulty or damaged.

De-activation of airbag system

The system must be de-activated
before carrying out any work on the airbag
components or surrounding area:

a) Switch on the ignition and check the
operation of the airbag warning light on
the instrument panel. The light should
illuminate when the ignition is switched
on, then extinguish.

23.2a Insert a screwdriver into the holes

(arrowed) at the rear of the steering wheel

spokes. ..

b) Switch off the ignition.

c) Remove the ignition key.

d) Switch off all electrical equipment.

e) Disconnect the battery negative terminal
(refer to ‘Disconnecting the battery’ in the
Reference Chapter).

f) Insulate the battery negative terminal and
the end of the battery negative lead to
prevent any possibility of contact.

g) Wait for at least two minutes before
carrying out any further work. Wait at least
ten minutes if the airbag warning light did
not operate comrectly.

Activation of airbag system

To activate the system on completion of any
work, proceed as follows:

a) Ensure that there are no occupants in
the vehicle, and that there are no loose
objects around the vicinity of the steering
wheel. Close the vehicle doors and
windows.

b) Ensure that the ignition is switched off
then reconnect the battery negative
terminal.

c) Open the driver's door and switch on the
ignition, without reaching in front of the
steering wheel. Check that the airbag
warning light illuminates briefly then
extinguishes.

d) Switch off the ignition.

e) If the airbag warning light does not
operate as described in paragraph c),
consult a Vauxhall/Opel dealer before
driving the vehicle.

23.3 Release the locking clips, then
disconnect the wiring connectors

23.2b ... to depress the airbag internal
spring retainers (arrowed - shown with
airbag removed)
23 Airbag system components ~ 2.
removal and refitting §
X
Warning: Refer to the precautions
A given in Section 22 before
attempting to carry out work on
any of the airbag components.
1 De-activate the airbag system as described
in the previous Section, then proceed as
described under the relevant heading.
Driver’s airbag
2 Turn the steering wheel through 90° so that
the two holes at the rear of the steering wheel
spokes are accessible. Insert a screwdriver
into the holes, one at a time, to depress the
internal spring retainers, and at the same time
pull the airbag unit away from the steering
wheel to release it (see illustrations).
3 Release the locking clips, then disconnect
the wiring connectors at the rear of the airbag
unit (see illustration). Remove the airbag unit.
Note that the airbag must not be knocked or
dropped, and should be stored the correct
way up, with its padded surface uppermost.
4 Refitting is a reversal of the removal pro-
cedure.

Passenger’s airbag

5 Remove the glovebox as described in
Chapter 11, Section 26.

6 Undo the bolt securing the airbag to
the facia crossmember (see illustration).

23.6 Undo the bolt (arrowed) securing
the passenger’s airbag to the facia
~rossmember
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Withdraw the airbag and disconnect the
wiring connector(s). Note that the airbag
must not be knocked or dropped, and should
be stored the correct way up (as mounted in
the vehicle).

7 Refitting is a reversal of the removal
procedure, tightening the retaining boit
securely.

Side airbags

8 The side airbags are located internally
within the front seat back and no attempt

should be made to remove them. Any
suspected problems with the side airbag
system should be referred to a Vauxhall/Opel
dealer.

Curtain airbags

9 The curtain airbags are located behind
the headlining above the doors on each side
and no attempt should be made to remove
them. Any suspected problems with the
curtain airbag system should be referred to a
Vauxhall/Opel dealer.

Airbag control unit

10 The airbag control unit is located bene
the centre console and no attempt should
made to remove it. Any suspected problel
with the control unit should be referred t
Vauxhall/Opel dealer.

Airbag rotary connector

11 The airbag rotary connector is an integ
part of the steering column electronl
module. Removal and refitting procedures
the module are contained in Section 16.
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Diagram 1

Vauxhall Corsa wiring diagrams
WARNING: This vehicle is fitted with a supplemental restraint system (SRS) consisting of a combination of driver
(and passenger) airbag(s), side impact protection airbags and seatbelt pre-tensioners. The use of electrical test
equipment on any SRS wiring systems may cause the seatbelt pre-tensioners to abruptly retract and airbags to
explosively deploy, resulting in potentially severe p I injury. Extreme care should be taken to correctly identify
any circuits to be tested to avold choosing any of the SRS wiring in on'or

For further information see airbag sy in body electrical 1{

Note: The SRS wiring harness can normally be identified by yellow and/or orange hamm or harness connectors.

Key to symbols

Bulb —~)— Wire splice, soldered joint, . Solenold actuator
S S or unspecified connector
e Connecting wires (BT A Earth point and location
Fuse/Fusible link -(%— Bixce 2 Dashed outline denotes part of
: a larger item, containing in this
Resistor S Heliesiting diode Tkl 486 i Wacieric of SOk staip
Variable {tem number ”? device (pins 35 and 36 of a single
resistor l?] connector designated xi3).
Motor/pump '@" Wi i
Variable ¢ (8 BN
resistor Heating element i (red with biack tracer) s /B s
Engine fusebox @ Body control unit &
F1 30A Starter F16 10A LH main beam Fl = Spare
F2 7.5A Air conditioning F17 10A Main relay F2 10A Instruments, info-display
F3 30A Diesel fuel filter heater (15A on F18 7.5A Er:giane control unit F3 20A Radio
some models) F19 10A Airbags F4 T75A Wnition switch
F4 15A Horn F20 10A Main relay F5 20A Wash/wipe
F5 15A Automated manual transmission, F21 15A Main relay F6 15A Central Iocking tailgate
automatic transmission (20A on some models) F7 20A Central locking
F6 7.5A Engine control unit F22 70A Central locking unit F8 Spare
F7 15A Fog lights F23 20A Iyrerspalr kit F9 OA Interior fight
F8 30A Engine cooling fan (40A on some F24 15A Fuel pump F10 7.5A Power steering
els) F25 30A ABS F11 7.5A Light switch, stop light
F3 30A Engine cooling fan (40A&60Aon  F26 30A Heated rear window F12 7.5A , stop light
some models) F27 30A ABS F13 3A  Heated steering wheel
F10 30A Automated manual transmission F28 30A Heater blower F14 7.5A Parking assist, rain sensor,
(60A on some models) F29 20A Cigar lighter interior mirror
F11 7.5A Glow plugs, ignition system F30 7.5A Air condlﬂonlng system
F12 5A ﬂSAdﬁnhstolme ﬁ?nwealz i gé ggﬁ H:leeliedgl wind
ea levelling, adaptive ectric ow
o (Emmga"tgh o 9 F39 30A Hested rear window Luggage compartment fusebox &#
; r conditioning -
F14 SA A S PRAB i F35 - Spars I’; ‘_ISA gdapﬂve forward lighting
F15 10A RHmain beam A S
.‘;g 15A ls?H seat heater
R pare
| e [ .
e F8 20A Rear carrier system,
. ' = tow bar slectrics
« | = B8BBBBAEIE Bo: Tam
- = pare
F12 - Spare
9688 (o | L=1] - |3 B8 =
80860888 | . E e
- i g e
= re
K300 EDED Fi7 20A Sunroof
Earth locations
k5  Air conditioning compressor relay k40 Filter heater relay E1 LH front engine compartment  £17 RH 'A’ pillar
’%ga Engine con}ml l:ﬂ" e I‘;:g :lgh belam relay E2 eng ‘E12 On eng'i’rl}s
K ine cooling fan relay orn relay E3 LH | compartment E13 On
k30b Engine cooling fan relay k49 Heated rear window E5 LH ?Aqul E14 On :ggsmlsslon tunnel
k30c Engine cooling fan relay k50 Terminal 15 relay E6 LH'C' pillar E15 Rear of roof
k34 Fuel pump relay k61 Starter ml? E7 transmission tunne!
k39 Front foglight relay k72a Terminal 15a relay E8 On transmission tunnel
E9 At front of transmission el e
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Colour codes Key to items Diagram 2 |
Bg Beige Pk Pink 1 Battery 5 Body control unit
Bk Black Rd Red 2 Starter motor a = control unit
Bn Brown Wh White 3 Alternator 6 Ignition switch
Ye Yelow Bu Biue 4 Engine fusebox 7 Ignition key release magnet
Gn Green DBu Dark blue k50 = terminal 15 relay 8 Horn switch
Gy Grey DGn Dark green k61 = starter relay 9 Homn
Vt Violet LBu Light blue k47 = hom relay 10 Steering column switch module |
Og Orange LGn Light Green k30a = cooling fanrelaya 11 Engine cooling fan '
Bn Brown k30b = cooling fanrelay b 12 Engine cooling fan reslistor
K30c = cooling fan relay ¢ A
HaTO8
Starting & charging Engine cooling fan
- single speed
To engine
GryVt s management
(not shown)

=

(D]
Engine cooling fan
- twin speed

Bu Z17DTR)
Bn (213DTJ, Z13DTH)
BK/Rd (Z16LER, Z16LEL)

Bu (Z170TR)
®
Gy/Gn {
Gy/Bk .._..‘
o

@ BWWh (petrol) To angine Engine cooling fan
management To climate control
- - WiBu (2170TR) TN ) {not shown) - triple speed
Bu (w/o remote controls) Rd _o.[g‘?é_
F9

To engine

(not shown)

¥ Ly
@E? G

it
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Colour codes
Beige Pk  Pink
Black

Brown Wh White
Yellow Bu Blue
Green DBu Dark blue
Grey  DGn Dark green
Violet LBu Light blue
Orange LGn Light Green
Brown

Stop & reversing lights

985225528

Key to items

1 Battery
4 Engine fusebox
k45 = main beam relay
k72a = terminal 15a refay
5 Body control unit
a = control unit
k50a = terminal 16
10 Steering column switch module
15 Stop light switch

Diagram 3
16 Reversing light switch 20 LH headlight 23 Light switch !
17 LH rear light unit a = sidelight a = off/auto/side/head
a = stop light b = main beam b = switch illumination
b = reversing light ¢ = dip beam 24 LH steering column switch unit
¢ = ftail light 21 RH headlight
18 RH rear light unit (as above)
a = stop light 22 Number plate light
¢ = ftaillight
19 High level stop light afbea

(side, tail & number plate Ilghts)
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Direction indicators &
hazard warning lights

Key to items

Battery
4 Engine fusebox
k39 = front foglight relay
k72a = terminal 15a relay
5 Body control unit
a = control unit
k50a = terminal 15 relay
k52 = load cut-off relay

10 Steering column switch module

17 LH rear light unit

e = direction indicator
18 RH rear light unit

d = foglight

@ = direction indicator

20 LH headlight

d = direction indicator
21 RH headlight

d = direction indicator
23 Light switch

= front foglight switch
d = rear foglight switch
= switch illumination (not dimmed)
26 Cemm console switch unit

a = switch illumination

b = hazard warning indicator

¢ = hazard wamning switch
27 LH indicator side repeater

b = switch illumination (dimmed)
c

Front/rear foglights

Diagram 4

28 RH indicator side repeater
29 LH front foglight

30 RH front foglight

31 Front interior light

32 Rear interior light

33 LH front door light

34 LH rear door light

35 RH front door light

36 RH rear door light

37 Luggage compartment light
38 Glovebox light/switch

Low speed
CAN bus

. ;
" 7 xenp

Rd/Gn d)—-—

H47070

See diagram 8

Central locking
(tailgate lock motor)
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Colour codes

Bg
Bk
Bn
Ye
Gn
Gy
vt

Og
Bn

Beige
Black
Brown
Yellow
Groen
Grey
Violet
Orange
Brown

Pk Pink

Headlight levelling

Key to items

1 Battery
4 Engine fusebox
k50 = terminal 15 relay
K72a = terminal 15a relay
5 Body control unit
a = control unit
k50a = terminal 15 relay
k56 = rear wiper relay
k69 = front wiper speed relay
K70 = front washer pump relay
k74 = rear washer pump relay

Diagram 5

20 LH headlight 44 Front/rear washer pump
e = headlight levelling assembly 45 Rain sensor

21 RH headlight
e = headlight levelling assembly

23 Light switch
f = headlight levelling switch

40 Cigar lighter

41 Front wiper motor

42 Rear wiper motor

43 RH steering column switch unit

Cigar lighter s Low speed

H47071

i xit/13
GVt e
T xis/10

,—ak—-(:)—
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! g A
Colour codes Key to items Diagram 6
Bg Beige Pk Pink 1 Battery 52 Low brake fluid switch 81 Air recirculation motor
Bk Black Rd Red 4 Engine fusebox 53 Handbrake switch 62 Heater blower switch
Bn Brown Wh White k50 = terminal 16 relay 54 Outside air temperature sensor 63 Battery fusebox 1
Ye Yelow Bu Blue k72a = terminal 15a relay 55 Instrument cluster
Gn Green DBu Darkblue 5 Body control unit 56 Information display i
Gy Grey DGnDarkgreen  a = control unit 57 Heater control panel control unit ¥
Vt Violet LBu Lightblue 49 Sunroof switch 58 Heater control panel illumination i
Og Orange LGn Light Green 50 Sunroof motor 59 Heater blower motor
Bn Brown 51 Luggage compartment fusebox 60 Heater blower resistor pack il

Instrument cluster

Xe2Y5 Rd/Ye j Gn 12
xe23/3 Rd/Ye Rd/Wh

Xe23/2 Bk ' 0 Gn n
X291 Bk S Bk 9

s Ogmt L
Low speed Centra console switch unit
Xc23/25 Gn
CAN bus (airbag disable switch
- not shown)

xc23/18 Wh Mid speed
*623017 Ye CAN bus
xo23/23 Wh Mid speed
xe2322 Ye G b
e v 000 e
*6237201 Ye CAN bus

xc2ar

X024 Bu

xe24/2 vt

XC24/10 See diagram 7

xc24/8 Audio system
xe24/15 Gn
XC24/18 ¢ Rd

Xa24/8 Bk
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Colour codes Key to items Diagram 7
Bg Beige Pk Pink 1 Battery 66 Driver's window/mirror switch 75 LH front tweeter
Bk Black Rd Red 4 Engine fusebox 67 Driver’'s mirror assembly 76 LH front door speaker
Bn Brown Wh White k49 = heated rear window relay Passenger’s mirror assembly 77 RH rear speaker
Ye Yelow Bu Blue k50 = terminal 15 relay 69 Audio unit 78 LH rear speaker
Gn Green DBu Dark blue k72a = terminal 15a relay 70 Aux-in connector
Gy Grey DGn Dark § Body controf unit 71 Antenna amplifier
Vt Violet LBu Light blue a = control unit 72 Instrument centre panel speaker
Og Orange LGn Light Green 57 Heater control panel control unit 73 RH front tweeter
Bn Brown 65 Heated rear window 74 RH front door speaker sl
Heated rear window Low speed Audio system
[ CANbus
i o é: 6/1p
—&)—9—_ R&/Gn -().57‘7-4
¢ BV Gy s
o v A
:
B/Rd ® ©
o
=8n =0 ::7?"1
ia-j Telophone Bi/Ye
- CRO-0m Re/n A voico signal Yo
o - See Di 7 Mid speed Wh
we =1~ L. Btk i CAN bus Yo
| JHDm—— frwditinng fead) ity
; \ 2
< Pl v'u
i v
- See diagram 8
s cluster
% i & info, display
70 P/t s VN/Cy e

5 O Gn/Wh

ST M

10 o B/ G s BU/Wh )

i

=B
52
E15)

® ) ;9000C; v -

4
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Key to items
1 Battery 63 Battery fusebox 88 Passenger's door switch
4 Engine fusebox 66 Driver's window/mirror switch 89 Driver's window motor
5 Body control unit 80 Central locking remote antenna 90 Passenger's window motor
a = control unit 81 Tailgate lock 91 Power steering pump assembly
k24a = driver's door lock refay 82 Tailgate lock switch
k24b = lock relay 83 Driver's door lock
‘k24c = unlock relay 84 Passenger’s door lock
k24d = deadlock relay 85 LH rear door lock
k24f = tailgate lock relay 86 RH rear deor lock
k50a = terminal 15 relay 87 Fuetfiller flap lock

Y H
Ay N L1z
Wh Wh =——=0
80 \ \ P
i xS0
s S

Electric windows

@4[]-— ¥
@4“— *8

oW
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imensions
NIBRAI BRI o 05w o /g S o Y & s T o R STV Pt
verall width (including door mirrors)
el helght: (UnIadBN i« c-cvcmsivnaia v s o5 v sieios e eise Satsih
B e L T
urning circle diameter (wall to wall)

Veights
erb weight:
Petrol models:
1.0 litre:
S oOr HalONDBCK ..o sovmwssomrs e hisianse vty
S-coor HatChBBCK. & .. iS55 S s s et s S e Tade Ty s
N 2.8 v mumuoyarioyetenssasensisvemss srvinsoymmeum v RSy AYAVSSS Y wcaomer T ot
1.2 litre:
SO MEEONDAGK. 1+ . rvviveiotie-b sisialie e sralospitasboniah sisuliasanilion fox
S0l HatohbECK: v a s ssravsna s svamaeemmos
g L T
1.4 litre:
BdOOr HAICHDACI v s 5 5dmsin.s owisjmosis:oie 55w o s wiucs o wipinle s
S=idor HatehbacK. . ..v...cussesmas s wmamiasmmemseammae e
Diesel models:
Q-doorHELCHBACK. « « o0« svcememin o sioiie avmges oie s svoss o sioasaloressrs
G-door HAtGRBACK: v -«xivs. s ST s wrds T T SRt s ST
BN l=2957, sy o R dre e ST SRR ST e T DTS e e Syl
ROBS VONICIO- WOIGIR 5 v ML B Gl IR a4 St aia e eara o oA
faximum roof load (including weightofrack). . ..................

3999 mm
1944 mm
1488 mm
2511 mm
10.1 metres

1100 to 1120 kg
1145 to 1165 kg
1125to 1145 kg

1130 to 1150 kg
1160 to 1180 kg
1140 to 1160 kg

1140 to 1160 kg
1163 to 1183 kg

1205 to 1255 kg

1235 to 1285 kg

1215 to 1265 kg

Refer to information contained on
75 kg

ohicle identification plate
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Fuel economy

Although depreciation is still the biggest part of the cost of motoring for most car owners, the cost of fuel is more immediately noticeable.
These pages give some tips on how to get the best fuel economy.

Working it out

Manufacturer’s figures

Car manufacturers are required by law to
provide fuel consumption information on all
new vehicles sold. These ‘official' figures
are obtained by simulating various driving
conditions on a rolling road or a test track.
Real life conditions are different, so the fuel
consumption actually achieved may not bear
much resemblance to the quoted figures.

How to calculate it
Many cars now have trip computers which will

display fuel consumption, both instantaneous
and average. Refer to the owner's handbook
for details of how to use these.

To calculate consumption yourself (and
maybe to check that the trip computer is
accurate), proceed as follows.

1. Fill up with fuel and note the mileage, or
zero the trip recorder.

2.Drive as usual until you need to fill up
again.

3. Note the amount of fuel required to refill the
tank, and the mileage covered since the
previous fill-up.

4. Divide the mileage by the amount of fuel
used to obtain the consumption figure.

For example:

Mileage at first fill-up (a) = 27,903

Mileage at second fill-up (b) = 28,346
Mileage covered (b - a) = 443

Fuel required at second fill-up = 48.6 litres

The half-completed changeover to metric
units in the UK means that we buy our fuel

Table 1: conversion of litres to Imperial gallons

in litres, measure distances in miles and talk
about fuel consumption in miles per gallon,
There are two ways round this: the first is
to convert the litres to gallons before doing
the calculation (by dividing by 4.548, or see
Table 1). So in the example:

48.6 litres + 4.546 = 10.69 gallons
443 miles + 10.69 gallons = 41.4 mpg

The second way is to calculate the
consumption in miles per litre, then multiply
that figure by 4.546 (or see Table 2).

So in the example, fuel consumption is:

443 miles + 48.6 litres = 9.1 mp!
9.1 mpl x 4.546 = 41.4 mpg

The rest of Europe expresses fuel consumption
in litres of fuel required to travel 100 km (/100
km). For interest, the conversions are given
in Table 3. In practice it doesn't matter what
units you use, provided you know what your
normal consumption is and can spot if it's
getting better or worse.

litres 1 2 3 4 5 10 20 30 40 50 60 70

gallons 0.22 0.44 0.66 0.88 1.10 2.24 4.49 6.73 8.98 11.22 | 1347 | 15711
Table 2: conversion of miles per litre to miles per gallon

miles per litre 5 6 7 8 9 10 1" 12 13 14

miles per gallon 23 27 32 36 41 46 50 55 59 64
Table 3: conversion of litres per 100 km to miles per gallon

litres per 100 km 4 4.5 8 55 6 6.5 7 8 9 10

miles per gallon 7 63 56 51 47 40 31 28
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Maintenance

A well-maintained car uses less fuel and
creates less pollution. In particular:

Filters

Change air and fuel filters at the specified
intervals.

Qil

Use a good quality oil of the lowest viscosity
specified by the vehicle manufacturer (see
Lubricants and fluids). Check the level often
and be careful not to overfill.

Spark plugs

When applicable, renew at the specified
intervals.

Driving style

Tyres
Check tyre pressures regularly. Under-inflated
tyres have an increased rolling resistance. It
is generally safe to use the higher pressures
specified for full load conditions even when
not fully laden, but keep an eye on the centre
band of tread for signs of wear due to over-
inflation.

When buying new tyres, consider the ‘fuel
saving' models which most manufacturers
include in their ranges.

Acceleration

Acceleration uses more fuel than driving at
a steady speed. The best technique with
modern cars is to accelerate reasonably
briskly to the desired speed, changing up
through the gears as soon as possible without
making the engine labour.

Air conditioning

Air conditioning absorbs quite a bit of energy
from the engine - typically 3 kW (4 hp) or so.
The effect on fuel consumption is at its worst
in slow traffic. Switch it off when not required.

Anticipation

Drive smoothly and try to read the traffic flow
so as to avoid unnecessary acceleration and
braking.

Automatic transmission

When accelerating in an automatic, avoid
depressing the throttle so far as to make the
transmission hold onto lower gears at higher
speeds. Don't use the ‘Sport’ setting, if
applicable.

When stationary with the engine running,
select ‘N' or ‘P'. When moving, keep your left
foot away from the brake.

Braking

Braking converts the car's energy of motion
into heat - essentially, it is wasted. Obviously
some braking is always going to be necessary,
but with good anticipation it is surprising how
much can be avoided, especially on routes
that you know well.

Carshare
Consider sharing lifts to work or to the shops.
Even onca a-week will make a difference
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Electrical loads

Electricity is 'fuel' too; the alternator which
charges the battery does so by converting
some of the engine’s energy of motion
into electrical energy. The more electrical
accessories are in use, the greater the load
on the alternator. Switch off big consumers
like the heated rear window when not
required.

Freewheeling

Freewheeling (coasting) in neutral with the
engine switched off is dangerous. The effort
required to operate power-assisted brakes
and steering increases when the engine is
not running, with a potential lack of control in
emergency situations.

In any case, modern fuel injection systems
automatically cut off the engine’s fuel supply
on the overrun (moving and in gear, but with
the accelerator pedal released).

Gadgets

Bolt-on devices claiming to save fuel have
been around for nearly as long as the motor
car itself. Those which worked were rapidly
adopted as standard equipment by the vehicle
manufacturers. Others worked only in certain
situations, or saved fuel only at the expense
of unacceptable effects on performance,
driveability or the life of engine components.

The most effective fuel saving gadget is the
driver’s right foot.

Journey planning

Combine (eg) a trip to the supermarket with a
visit to the recycling centre and the DIY store,
rather than making separate journeys.

When possible choose a travelling time
outside rush hours.

PR

Load

The more heavily a car is laden, the greater
the energy required to accelerate it to a given
speed. Remove heavy items which you don't
need to carry.

One load which is often overlooked is the
contents of the fuel tank. A tankful of fuel (55
litres / 12 gallons) weighs 45 kg (100 Ib) or so.
Just half filling it may be worthwhile.

Lost?

At the risk of stating the obvious, if you're
going somewhere new, have details of the
route to hand. There's not much point in

S

achieving record mpg if you also go miles out
of your way.

Parking

If possible, carry out any reversing or turning
manoeuvres when you arrive at a parking
space so that you can drive straight out when
you leave. Manoeuvering when the engine is
cold uses a lot more fuel.

Driving around looking for free on-street
parking may cost more in fuel than buying a
car park ticket.

Premium fuel

Most major oil companies (and some
supermarkets) have premium grades of fuel
which are several pence a litre dearer than
the standard grades. Reports vary, but the
consensus seems to be that if these fuels
improve economy at all, they do not do so by
enough to justify their extra cost.

Roof rack

When loading a roof rack, try to produce a
wedge shape with the narrow end at the front.
Any cover should be securely fastened - if it
flaps it's creating turbulence and absorbing
energy.

Remove roof racks and boxes when not
in use — they increase air resistance and can
create a surprising amount of noise.
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Short journeys

The engine is at its least efficient, and wear
is highest, during the first few miles after a
cold start. Consider walking, cycling or using
public transport.

Speed

The engine is at its most efficient when running
at a steady speed and load at the rpm where it
develops maximum torque. (You can find this
figure in the car’s handbook.) For most cars
this corresponds to between 55 and 65 mph
in top gear.

Above the optimum cruising speed, fuel
consumption starts to rise quite sharply. A
car travelling at 80 mph will typically be using
30% more fuel than at 60 mph.

Supermarket fuel

It may be cheap but is it any good? In the UK
all supermarket fuel must meet the relevant
British Standard. The major oil companies
will say that their branded fuels have better
additive packages which may stop carbon
and other deposits building up. A reasonable
compromise might be to use one tank
of branded fuel to three or four from the
supermarket.

Switch off when stationary

Switch off the engine if you look like being
stationary for more than 30 seconds or so.
This is good for the environment as well as for
your pocket. Be aware though that frequent
restarts are hard on the battery and the starter
motor.

Windows

Driving with the windows open increases
air turbulence around the vehicle. Closing
the windows promotes smooth airflow and

. ' v
‘ !
\7(/4:, £'g mare 7 ‘ 3

reduced resistance. The faster you go, the
more significant this is.

And finally . ..

Driving techniques associated with good
fuel economy tend to involve moderate
acceleration and low top speeds. Be
considerate to the needs of other road users
who may need to make brisker progress; even
if you do not agree with them this is not an
excuse to be obstructive.

Safety must always take precedence
over economy, whether it is a question of
accelerating hard to complete an overtaking
manoeuvre, killing your speed when confronted
with a potential hazard or switching the lights
on when it starts to get dark.
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Length (distance)
Inches (in)

Feet (ft)

Miles

Volume (capacity)
Cubic inches (cu in; inY)
Imperial pints (Imp pt)
Imperial quarts (Imp qt)
Imperial quarts (Imp qt)

US quarts (US qt)

Imperial gallons (Imp gal)
Imperial gallons (Imp gal)
US gallons (US gal)

Mass (weight)
QOunces (0z)
Pounds (Ib)

Force
Ounces-force (ozf; 0z)
Pounds-force (Ibf; Ib)
Newtons (N)

Pressure

Pounds-force per square inch
(psi; Ibf/in?; Ib/in?)
Pounds-force per square inch
(psi; Ibf/in?; Ib/in?)
Pounds-force per square inch
(psi; Ibf/in?; Ib/in?)
Pounds-force per square inch
(psi; Ibf/in%; Ib/in?)

Kilopascals (kPa)

Millibar (mbar)
Millibar (mbar)

Millibar (mbar)

Millibar (mbar)

Millimetres of mercury (mmHg)
Inches of water (inH,0)

x25.4
x 0.305
x 1.609

X X X X X X X X

>

x X

16.387
0.568
1.137
1.201
0.946
4.546
1.201
3.785

28.35
0.454

0.278
4.448
0.1

0.070

0.068

0.069

6.895

0.01

100
0.0145

0.75
0.401

0.535
0.036

Torque (moment of force)

Pounds-force inches

(Ibf in; Ib in)

Pounds-force inches

(Ibf in; Ib in)

Pounds-force inches

(Ibf in; Ib in)

Pounds-force feet (Ibf ft; Ib ft)

Pounds-force feet (Ibf ft; Ib ft)
Newton metres (Nm)

Power

Horsepower (hp)
Velocity (speed)
Miles per hour (miles/hr; mph)

Fuel consumption*
Miles per gallon, Imperial (mpg)
Miles per gallon, US (mpg)

Temperature

X

X

X

X

X

X
X

Degrees Fahrenheit = (°C x 1.8) + 32

1.152

0.113

0.083

0.138

1.356
0.102

745.7

1.609

0.354
0.425

LI S T | A [ (I 1§

)

"

Millimetres (mm)
Metres (m)
Kilometres (km)

Cubic centimetres (cc; cm?)
Litres ()

Litres ()

US quarts (US qt)

Litres (1)

Litres ()

US gallons (US gal)

Litres ()

Grams (g)
Kilograms (kg)

Newtons (N)
Newtons (N)
Kilograms-force (kgf; kg)

Kilograms-force per square
centimetre (kgf/cm?; kg/cm?)
Atmospheres (atm)

Bars
Kilopascals (kPa)

Kilograms-force per square
centimetre (kgf/cm?; kg/cm?)
Pascals (Pa)

Pounds-force per square inch
(psi; Ibf/in?; Ib/in?)

Millimetres of mercury (mmHg)
Inches of water (inH,0)

= Inches of water (inH,0)

Pounds-force per square inch
(psi; Ibf/in?; Ib/in®)

Kilograms-force centimetre
(kgf cm; kg cm)
Newton metres (Nm)

Pounds-force feet (Ibf ft; Ib ft)

Kilograms-force metres
(kgf m; kg m)

Newton metres (Nm)
Kilograms-force metres
(kgf m; kg m)

Watts (W)

X X X X X X X X x

x

0.0394 =

3.281
0.621

0.061
1.76
0.88
0.833
1.057
0.22
0.833
0.264

0.035
2.205

3.6
0.225
9.81

LU | L | (A}

14.223 =

14.696 =

14.5

0.145

98.1

0.01

68.947 =

1.333
2.491
1.868

2768 =

0.868

8.85

12

7.233

0.738
9.804

nou

0.0013 =

Kilometres per hour (km/hr; kph) x 0.621

Kilometres per litre (km/l)
Kilometres per litre (km/l)

X
X

2.825
2.352

Inches (in)
Feet (ft)
Miles

Cubic inches (cu in; in%)
Imperial pints (Imp pt)
Imperial quarts (Imp qt)
Imperial quarts (Imp qt)
US quarts (US qgt)
Imperial gallons (Imp gal)
Imperial gallons (Imp gal)
US gallons (US gal)

Ounces (0z)
Pounds (Ib)

Ounces-force (ozf; 0z)
Pounds-force (Ibf; Ib)
Newtons (N)

Pounds-force per square inch
(psi; Ibf/in?; 1b/in?)
Pounds-force per square inch
(psi; Ibf/in?; Ib/in?)
Pounds-force per square inch
(psi; Ibf/in; Ib/in?)
Pounds-force per square inch
(psi; Ibf/in?; Ib/in?)
Kilopascals (kPa)

Millibar (mbar)
Millibar (mbar)

Millibar (mbar)

Millibar (mbar)

Millimetres of mercury (mmHg)
Inches of water (inH,0)

Pounds-force inches

(Ibf in; Ib in)

Pounds-force inches

(Ibf in; Ib in)

Pounds-force inches

(Ibf in; Ib in)

Pounds-force feet (Ibf ft; Ib ft)

Pounds-force feet (Ibf ft; Ib ft)
Newton metres (Nm)

Horsepower (hp)
Miles per hour (miles/hr; mph)

Miles per gallon, Imperial (mpg)
Miles per gallon, US (mpg)

Degrees Celsius (Degrees Centigrade; °C) = (°F - 32) x 0.56
* It is common practice to convert from miles per gaflon (mpg) to litres/100 kilometres (I/100km), where mn ¥ /100 km = 282



Buying spare parts rer.7

Spare parts are available from many
sources, including maker’'s appointed
garages, accessory shops, and motor factors.
To be sure of obtaining the correct parts, it will
sometimes be necessary to quote the vehicle
identification number. If possible, it can also
be useful to take the old parts along for
positive identification. Items such as starter
motors and alternators may be available
under a service exchange scheme - any parts
returned should be clean.

Our advice regarding spare parts is as
follows.

Officially appointed garages

This is the best source of parts which
are peculiar to your car, and which are not
otherwise generally available (eg, badges,
interior trim, certain body panels, etc). It is
also the only place at which you should buy
parts if the car is still under warranty.

Accessory shops

These are very good places to buy materials
and components needed for the maintenance
of your car (oil, air and fuel filters, light bulbs,
drivebelts, greases, brake pads, touch-up
paint, etc). Components of this nature

sold by a reputable shop are usually of the
same standard as those used by the car
manufacturer.

Besides components, these shops also
sell tools and general accessories, usually
have convenient opening hours, charge lower
prices, and can often be found close to home.
Some accessory shops have parts counters
where components needed for almost any
repair job can be purchased or ordered.

Motor factors

Good factors will stock all the more
important components which wear out
comparatively quickly, and can sometimes
supply individual components needed for the
overhaul of a larger assembly (eg, brake seals
and hydraulic parts, bearing shells, pistons,
valves). They may also handle work such as
cylinder block reboring, crankshaft regrinding,
etc.

Engine reconditioners

These specialise in engine overhaul and can
also supply components. It is recommended
that the establishment is a member of the
Federation of Engine Re-Manufacturers, or a
similar society.

Tyre and exhaust specialists
These outlets may be independent, or
members of a local or national chain. They
frequently offer competitive prices when
compared with a main dealer or local garage,
but it will pay to obtain several quotes before
making a decision. When researching prices,
also ask what extras may be added - for
instance fitting a new valve, balancing the
wheel and tyre disposal all both commonly
charged on top of the price of a new tyre.

Other sources

Beware of parts or materials obtained from
market stalls, car boot sales, on-line auctions
or similar outlets. Such items are not invariably
sub-standard, but there is little chance of
compensation if they do prove unsatisfactory.
In the case of safety-critical components such
as brake pads, there is the risk not only of
financial loss, but also of an accident causing
injury or death,

Second-hand components or assemblies
obtained from a car breaker can be a good
buy in some circumstances, but this sort of
purchase is best made by the experienced
DIY mechanic.

Vehicle identification

Vauxhall/Opel use a ‘Car pass’ scheme
for vehicle identification. This is a card
which is issued to the customer when the
car is first purchased. It contains important
information, eg, VIN number, key number
and radio code. It also includes a special
code for diagnostic equipment, therefore it
must be kept in a secure place and not in
the vehicle.

Modifications are a continuing and
unpublished process in vehicle manufacture,
quite apart from major model changes. Spare
parts manuals and lists are compiled upon a
numerical basis, the individual vehicle numbers
being essential to correct identification of the
component required.

Vehicle Identification Number (VIN) plate attached to the front

When ordering spare parts, always give
as much information as possible. Quote the
car model, year of manufacture and vehicle
identification and/or engine numbers as
appropriate.

The vehicle identification plate is attached
to the front right-hand side door pillar
(see illustration) and includes the Vehicle
Identification Number (VIN), vehicle weight
information and paint and trim colour codes.

The Vehicle Identification Number (VIN) is
given on the vehicle identification plate and
is also stamped into the body floor panel
between the right-hand front seat and the
door sill panel (see illustration); lift the flap in
the carpet to see it.

right-hand side door pillar

The VIN number is st

The engine number is stamped on a
horizontal flat located on the front of the
cylinder block, at the transmission end. The
first part of the engine number gives the
engine code - eg Z14XEP. Engine codes are
as follows:

Petrol engines

1.0 litre  Z10XEP
1.2litre  Z12XEP
1.4litre  Z14XEP

Diesel engines (1.3 litre)

55kw  Z13DTl and Z13DTJ
66kW  Z13DTH
70kW  Z13DTR

ad into the body floor next to the
it seat



reres General repair procedures

Whenever servicing, repair or overhaul work
is carried out on the car or its components,
observe the following procedures and
instructions. This will assist in carrying out
the operation efficiently and to a professional
standard of workmanship.

Joint mating faces and gaskets

When separating components at their
mating faces, never insert screwdrivers or
similar implements into the joint between the
faces in order to prise them apart. This can
cause severe damage which results in oil
leaks, coolant leaks, etc upon reassembly.
Separation is usually achieved by tapping
along the joint with a soft-faced hammer in
order to break the seal. However, note that this
method may not be suitable where dowels are
used for component location.

Where a gasket is used between the mating
faces of two components, a new one must be
fitted on reassembly; fit it dry unless otherwise
stated in the repair procedure. Make sure that
the mating faces are clean and dry, with all
traces of old gasket removed. When cleaning
a joint face, use a tool which is unlikely to
score or damage the face, and remove any
burrs or nicks with an oilstone or fine file.

Make sure that tapped holes are cleaned
with a pipe cleaner, and keep them free of
jointing compound, if this is being used,
unless specifically instructed otherwise.

Ensure that all orifices, channels or pipes
are clear, and blow through them, preferably
using compressed air.

Oil seals

Oil seals can be removed by levering them
out with a wide flat-bladed screwdriver or
similar implement. Alternatively, a number of
self-tapping screws may be screwed into the
seal, and these used as a purchase for pliers
or some similar device in order to pull the seal
free.

Whenever an oil seal is removed from its
working location, either individually or as part
of an assembly, it should be renewed.

The very fine sealing lip of the seal is easily
damaged, and will not seal if the surface it
contacts is not completely clean and free from
scratches, nicks or grooves. If the original
sealing surface of the component cannot
be restored, and the manufacturer has not
made provision for slight relocation of the seal
relative to the sealing surface, the component
should be renewed.

Protect the lips of the seal from any surface
which may damage them in the course of
fitting. Use tape or a conical sleeve where
possible. Where indicated, lubricate the seal
lips with oil before fitting and, on dual-lipped
seals, fill the space between the lips with
grease.

Unless otherwise stated, oil seals must
be fitted with their sealing lips toward the
lubricant to be sealed.

Use a tubular drift or block of wood of the
appropriate size to install the seal and, if the

seal housing is shouldered, drive the seal
down to the shoulder. If the seal housing is
unshouldered, the seal should be fitted with
its face flush with the housing top face (unless
otherwise instructed).

Screw threads and fastenings

Seized nuts, bolts and screws are quite a
common occurrence where corrosion has set
in, and the use of penetrating oil or releasing
fluid will often overcome this problem if the
offending item is soaked for a while before
attempting to release it. The use of an impact
driver may also provide a means of releasing
such stubborn fastening devices, when used
in conjunction with the appropriate screwdriver
bit or socket. If none of these methods works,
it may be necessary to resort to the careful
application of heat, or the use of a hacksaw or
nut splitter device. Before resorting to extreme
methods, check that you are not dealing with
a left-hand thread!

Studs are usually removed by locking two
nuts together on the threaded part, and then
using a spanner on the lower nut to unscrew
the stud. Studs or bolts which have broken off
below the surface of the component in which
they are mounted can sometimes be removed
using a stud extractor.

Always ensure that a blind tapped hole is
completely free from oil, grease, water or
other fluid before installing the bolt or stud.
Failure to do this could cause the housing to
crack due to the hydraulic action of the bolt or
stud as it is screwed in.

For some screw fastenings, notably cylinder
head bolts or nuts, torque wrench settings are
no longer specified for the latter stages of
tightening, “angle-tightening” being called up
instead. Typically, a fairly low torque wrench
setting will be applied to the bolts/nuts in the
correct sequence, followed by one or more
stages of tightening through specified angles.

When checking or retightening a nut or
bolt to a specified torque setting, slacken the
nut or bolt by a quarter of a turn, and then
retighten to the specified setting. However,
this should not be attempted where angular
tightening has been used.

Locknuts, locktabs and washers

Any fastening which will rotate against
a component or housing during tightening
should always have a washer between it and
the relevant component or housing.

Spring or split washers should always be
renewed when they are used to lock a critical
component such as a big-end bearing retaining
bolt or nut. Locktabs which are folded over to
retain a nut or bolt should always be renewed.

Self-locking nuts can be re-used in non-
critical areas, providing resistance can be
felt when the locking portion passes over the
bolt or stud thread. However, it should be
noted that self-locking stiffnuts tend to lose
their effectiveness after long periods of use,
and should then be renewed as a matter of
course.

Split pins must always be replaced with
new ones of the correct size for the hole.

When thread-locking compound is found
on the threads of a fastener which is to be
re-used, it should be cleaned off with a wire
brush and solvent, and fresh compound
applied on reassembly.

Special tools

Some repair procedures in this manual
entail the use of special tools such as a
press, two or three-legged pullers, spring
compressors, etc. Wherever possible,
suitable readily-available alternatives to the
manufacturer's special tools are described,
and are shown in use. In some instances,
where no alternative is possible, it has
been necessary to resort to the use of a
manufacturer’s tool, and this has been done
for reasons of safety as well as the efficient
completion of the repair operation. Unless
you are highly-skilled and have a thorough
understanding of the procedures described,
never attempt to bypass the use of any
special tool when the procedure described
specifies its use. Not only is there a very
great risk of personal injury, but expensive
damage could be caused to the components
involved.

Environmental considerations

When disposing of used engine oil, brake
fluid, antifreeze, etc, give due consideration
to any detrimental environmental effects. Do
not, for instance, pour any of the above liquids
down drains into the general sewage system,
or onto the ground to soak away. Many local
council refuse tips provide a facility for waste
oil disposal, as do some garages. If none of
these facilities are available, consult your
local Environmental Health Department,
or the National Rivers Authority, for further
advice.

Note: It is antisocial and illegal to dump oil
down the drain. To find the location of your
local oil recycling bank, call this number
free.

olL saNk LWt
0800 66 33 66
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Jacking and vehicle support reres

The jack supplied with the vehicle tool kit
should only be used for changing roadwheels
- see Wheel changing at the front of this
manual. Ensure the jack head is correctly
engaged before attempting to raise the
vehicle. When carrying out any other kind of
work, raise the vehicle using a hydraulic jack,
and always supplement the jack with axle

stands positioned under the vehicle jacking
points.

When jacking up the vehicle with a trolley
jack, position the jack head under one of the
relevant jacking points. Use a block of wood
between the jack or axle stand and the sill -
the block of wood should have a groove cut
into it , in which the welded flange of the sill

will locate. Do not jack the vehicle under the
sump or any of the steering or suspension
components. Supplement the jack using axle
stands (see illustrations).

Warning: Never work under,
A around, or near a raised vehicle,
less it is adeq ported
in at least two places.
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Front jacking point for hydraulic jack or
axle stands

Rear jacking point for hydraulic jack or
axle stands

Axie stands should be placed under, or
adjacent to, the jacking point (arrowed)

Disconnecting the battery

Numerous systems fitted to the vehicle
require battery power to be available at
all times, either to ensure their continued
operation (such as the clock) or to maintain
control unit memories which would be erased if
the battery were to be disconnected. Whenever
the battery is to be disconnected therefore, first
note the following, to ensure that there are no
unforeseen consequences of this action:

a) First, on any vehicle with central locking,
it is a wise precaution to remove the key
from the ignition, and to keep it with you,
so that it does not get locked in, if the
central locking should engage accidentally
when the battery is reconnected.

b) Depending on model and specification,
the Vauxhall/Opel anti-theft alarm system
may be of the type which is automatically
activated when the vehicle battery is
disconnected and/or reconnected. To
prevent the alarm sounding on models so
equipped, switch the ignition on, then
off, and disconnect the battery within
15 seconds. If the alarm is activated
when the battery is reconnected, switch
the ignition on then off to deactivate the
alarm.

c) The engine management electronic
control unit is of the 'self-learning’ type,
meaning that as it operates, it also
monitors and stores the settings which
give optimum engine performance under
all operating conditions. When the battery
is disconnected, these settings are lost
and the ECU reverts to the base settings
programmed into its memory at the
factory. On restarting, this may lead to the
engine running/idling roughly for a short
while, until the ECU has re-learned the
optimum settings. This process is best
accomplished by taking the vehicle on a
road test (for approximately 15 minutes),
covering all engine speeds and loads,
concentrating mainly in the 2500 to
3500 rpm region.

d) On models equipped with automatic
transmission, the transmission selector
lever assembly incorporates an
electrically-operated selector lever lock
mechanism that prevents the lever being
moved out of the P position unless the
ignition is switched on and the brake
pedal is depressed. If the selector lever
is in the P position and the battery is

disconnected, it will not be possible to
move the selector lever out of position

P by the normal means. Although it is
possible to manually override the system
(see Chapter 7B), it is sensible to move
the selector lever to the N position before
disconnecting the battery.

e) On models with electric windows, it will
be necessary to reprogramme the motors
to restore the one-touch function of the
buttons, after reconnection of the battery.
To do this, fully close both front windows.
With the windows closed, depress the
up button of the driver’s side window for
approximately 5 seconds, then release it
and depress the passenger side window
up button for approximately 5 seconds.

f) On models with an electric sliding
sunroof, it will be necessary to fully open
and fully close the sunroof after battery
reconnection, to recalibrate the sensors.

g) On all models, when reconnecting the
battery after disconnection, switch on the
ignition and wait 10 seconds to allow the
electronic vehicle systems to stabilise anc
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rers10 100IS and working facilities

Introduction

A selection of good tools is a fundamental
requirement for anyone contemplating the
maintenance and repair of a motor vehicle,
For the owner who does not possess any,
their purchase will prove a considerable
expense, offsetting some of the savings made
by doing-it-yourself. However, provided that
the tools purchased meet the relevant national
safety standards and are of good quality, they
will last for many years and prove an extremely
worthwhile investment.

To help the average owner to decide which
tools are needed to carry out the various tasks
detailed in this manual, we have compiled
three lists of tools under the following
headings: Maintenance and minor repair,
Repair and overhaul, and Special. Newcomers
to practical mechanics should start off with
the Maintenance and minor repair tool kit,
and confine themselves to the simpler jobs
around the vehicle. Then, as confidence and
experience grow, more difficult tasks can be
undertaken, with extra tools being purchased
as, and when, they are needed. In this way, a
Maintenance and minor repair tool kit can be
buiit up into a Repair and overhaul tool kit over
a considerable period of time, without any
major cash outlays. The experienced do-it-
yourselfer will have a tool kit good enough for
most repair and overhaul procedures, and will
add tools from the Special category when it is
felt that the expense is justified by the amount
of use to which these tools will be put.

Maintenance and
minor repair tool kit

The tools given in this list should be
considered as a minimum requirement if
routine maintenance, servicing and minor
repair operations are to be undertaken. We
recommend the purchase of combination
spanners (ring one end, open-ended the other);
although more expensive than open-ended
ones, they do give the advantages of both
types of spanner.

Combination spanners:

Metric - 8 to 19 mm inclusive
Adjustable spanner - 35 mm jaw (approx.)
Spark plug spanner (with rubber insert) -
petrol models *

Spark plug gap adjustment tool -
petrol models

Set of feeler gauges

Brake bleed nipple spanner
Screwdrivers:

Flat blade - 100 mm long x 6 mm dia
Cross blade - 100 mm long x 6 mm dia
Torx - various sizes (not all vehicles)
Combination pliers

Hacksaw (junior)

Tyre pump

Tyre pressure gauge

Oil can

Oil filter removal tool (if applicable)
Fine emery cloth

Wire brush (small)

Funnel (medium size)

Sump drain plug key (not all vehicles)

Oooo o OO0
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Torx key, socket and bit

Repair and overhaul tool kit

These tools are virtually essential for anyone
undertaking any major repairs to a motor
vehicle, and are additional to those given in
the Maintenance and minor repair list. Included
in this list is a comprehensive set of sockets,
Although these are expensive, they will be
found invaluable as they are so versatile -
particularly if various drives are included in the
set. We recommend the half-inch square-drive
type, as this can be used with most proprietary
torque wrenches.

The tools in this list will sometimes need to
be supplemented by tools from the Special list:
[J Sockets to cover range in previous list
(including Torx sockets)

Reversible ratchet drive (for use with
sockets)

Extension piece, 250 mm (for use with
sockets)

Universal joint (for use with sockets)
Flexible handle or sliding T “breaker bar”
(for use with sockets)

Torque wrench (for use with sockets)
Self-locking grips

Ball pein hammer

Soft-faced mallet (plastic or rubber)
Screwdrivers:

Flat blade - fong & sturdy, short (chubby),
and narrow (electrician’s) types

Cross blade — long & sturdy, and short
(chubby) types

Pliers:

Long-nosed

Side cutters (electrician’s)

Circlip (internal and external)

Cold chisel - 25 mm

Scriber

Scraper

Centre-punch

Pin punch

Hacksaw

Brake hose clamp

Brake/clutch bleeding kit

Selection of twist drills

Steel rule/straight-edge

Allen keys (inc. splined/Torx type)
Selection of files

Wire brush

Axle stands

Jack (strong trolley or hydraulic type)
Light with extension lead

Universal electrical multi-meter

Oooooo oo o o
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Tools and working facilities rere11

Special tools

The tools in this list are those which are not
used regularly, are expensive to buy, or which
need to be used in accordance with their
manufacturers' instructions. Unless relatively
difficuit mechanical jobs are undertaken
frequently, it will not be economic to buy
many of these tools. Where this is the case,
you could consider clubbing together with
friends (or joining a motorists’ club) to make a
joint purchase, or borrowing the tools against
a deposit from a local garage or tool hire
specialist.

The following list contains only those
tools and instruments freely available to the
public, and not those special tools produced
by the vehicle manufacturer specifically for
its dealer network. You will find occasional
references to these manufacturers' special
tools in the text of this manual. Generally, an
alternative method of doing the job without
the vehicle manufacturers’ special tool
is given. However, sometimes there is no
alternative to using them. Where this is the
case and the relevant tool cannot be bought
or borrowed, you will have to entrust the
work to a dealer.

Angular-tightening gauge

Valve spring compressor

Valve grinding tool

Piston ring compressor

Piston ring removal/installation tool
Cylinder bore hone

Balljoint separator

Coil spring compressors (where
applicable)

Twolthree-legged hub and bearing
puller

Impact screwdriver

Micrometer and/or vernier calipers
Dial gauge

Tachometer

Fault code reader

Cylinder compression gauge
Hand-operated vacuum pump and gauge
Clutch plate alignment set

Brake shoe steady spring cup removal
tool

Bush and bearing removallinstallation
set

Stud extractors

Tap and die set

Lifting tackle

0o0oooo0o00 O Ooooooooo
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Buying tools

Reputable motor accessory shops and
superstores often offer excellent quality tools
at discount prices, so it pays to shop around.

Remember, you don't have to buy the most
expensive items on the shelf, but it is always
advisable to steer clear of the very cheap tools.
Beware of 'bargains’ offered on market stalls,
on-line or at car boot sales. There are plenty
of good tools around at reasonable prices, but
always aim to purchase items which meet the
relevant national safety standards. If in doubt,
ask the proprietor or manager of the shop for
advice before making a purchase.

Care and maintenance of tools

Having purchased a reasonable tool kit, it
is necessary to keep the tools in a clean and
serviceable condition. After use, always wipe
off any dirt, grease and metal particles using a
clean, dry cloth, before putting the tools away.
Never leave them lying around after they have
been used. A simple tool rack on the garage or
workshop wall for items such as screwdrivers
and pliers is a good idea. Store all normal
spanners and sockets in a metal box. Any
measuring instruments, gauges, meters, etc,
must be carefully stored where they cannot be
damaged or become rusty.

Take a little care when tools are used.
Hammer heads inevitably become marked,
and screwdrivers lose the keen edge on
their blades from time to time. A little timely
attention with emery cloth or a file will soon
restore items like this to a good finish.

Working facilities

Not to be forgotten when discussing tools
is the workshop itself. If anything more than
routine maintenance is to be carried out, a
suitable working area becomes essential.

It is appreciated that many an owner-
mechanic is forced by circumstances to
remove an engine or similar item without the
benefit of a garage or workshop. Having done
this, any repairs should always be done under
the cover of a roof.

Wherever possible, any dismantling should
be done on a clean, flat workbench or table at
a suitable working height.

Any workbench needs a vice; one with a
jaw opening of 100 mm is suitable for most
jobs. As mentioned previously, some clean dry
storage space is also required for tools, as well
as for any lubricants, cleaning fluids, touch-up
paints etc, which become necessary.

Another item which may be required, and
which has a much more general usage, is
an electric drill with a chuck capacity of at
least 8 mm. This, together with a good range
of twist drills, is virtually essential for fitting
accessories.

Last, but not least, always keep a supply
of old newspapers and clean, lint-free rags
available, and try to keep any working area as
clean as possible.

Oil filter removal tool (strap wrench type)

Compression tester

Fault code reader



rere1i2 MOT test checks

This is a guide to getting your vehicle through the MOT test.
Obviously it will not be possible to examine the vehicle to the same
standard as the professional MOT tester. However, working through
the following checks will enable you to identify any problem areas
before submitting the vehicle for the test.

It has only been possible to summarise the test requirements here,
based on the regulations in force at the time of printing. Test
standards are becoming increasingly stringent, although there are
some exemptions for older vehicles.

An assistant will be needed to help carry out some of these checks.

The checks have been sub-divided into four categories, as follows:

1 Checks carried out 2 Checks carried out 3 Checks carried out 4 Checks carried out on
FROM THE DRIVER'S WITH THE VEHICLE WITH THE VEHICLE YOUR VEHICLE’'S
SEAT ON THE GROUND RAISED AND THE EXHAUST EMISSION

WHEELS FREE TO SYSTEM
TURN

1 Checks carried out
FROM THE DRIVER’S SEAT

Handbrake

[J Test the operation of the handbrake.
Excessive travel (too many clicks) indicates
incorrect brake or cable adjustment.

[J Check that the handbrake cannot be
released by tapping the lever sideways. Check
the security of the lever mountings.

Footbrake

[J Depress the brake pedal and check that it
does not creep down to the floor, indicating a
master cylinder fault. Release the pedal, wait
a few seconds, then depress it again. If the
pedal travels nearly to the floor before firm
resistance is felt, brake adjustment or repair is
necessary. If the pedal feels spongy, there is
air in the hydraulic system which must be
removed by bleeding.

[J Check that the brake pedal is secure and in
good condition. Check also for signs of fluid
leaks on the pedal, floor or carpets, which
would indicate failed seals in the brake master
cylinder.

[] Check the servo unit (when applicable) by
operating the brake pedal several times, then
keeping the pedal depressed and starting the
engine. As the engine starts, the pedal will
move down slightly. If not, the vacuum hose
or the servo itself may be faulty.

Steering wheel and column

[J Examine the steering wheel for fractures or
looseness of the hub, spokes or rim.

[T Move the steering wheel from side to side
and then up and down. Check that the
steering wheel is not loose on the column,
indicating wear or a loose retaining nut.
Continue moving the steering wheel as before,
but also tum it slightly from left to right.

[J Check that the steering wheel is not loose
on the column, and that there is no abnormal

movement of the steering wheel, indicating
wear in the column support bearings or
couplings.

Windscreen, mirrors and sunvisor

[] The windscreen must be free of cracks or
other significant damage within the driver's
field of view. (Small stone chips are accept-
able.) Rear view mirrors must be secure,
intact, and capable of being adjusted.

[J The driver's sunvisor must be capable of

being stored i 153
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Seat belts and seats

Note: The following checks are applicable to
all seat belts, front and rear.

[J Examine the webbing of all the belts
(including rear belts if fitted) for cuts, serious
fraying or deterioration. Fasten and unfasten
each belt to check the buckles. If applicable,
check the retracting mechanism. Check the
security of all seat belt mountings accessible
from inside the vehicle.

[J Seat belts with pre-tensioners, once
activated, have a “flag” or similar showing on
the seat belt stalk. This, in itself, is not a
reason for test failure.

[JThe front seats themselves must be
securely attached and the backrests must
lock in the upright position.

Doors

[ Both front doors must be able to be opened
and closed from outside and inside, and must
latch securely when closed.

2 Checks carried out
WITH THE VEHICLE ON THE
GROUND

Vehicle identification

[CJ Number plates must be in good condition,
secure and legible, with letters and numbers
correctly spaced - spacing at (A) should be at
least twice that at (B).

[ The VIN plate and/or homologation plate
must be legible.

Electrical equipment

[J Switch on the ignition and check the
operation of the horn.

[ Check the windscreen washers and wipers,
examining the wiper blades; renew damaged
or perished blades. Also check the operation
of the stop-lights.

[J Check the operation of the sidelights and
number plate lights. The lenses and reflectors
must be secure, clean and undamaged.

[JJ Check the operation and alignment of the
headlights. The headlight reflectors must not
be tarnished and the lenses must be
undamaged.

[J Switch on the ignition and check the
operation of the direction indicators (including
the instrument panel tell-tale) and the hazard
warning lights. Operation of the sidelights and
stop-lights must not affect the indicators - if it
does, the cause is usually a bad earth at the
rear light cluster.

[J Check the operation of the rear foglight(s),
including the warning light on the instrument
panel or in the switch.

[ The ABS warning light must illuminate in
accordance with the manufacturers' design.
For most vehicles, the ABS warning light
should illuminate when the ignition is switched
on, and (if the system is operating properly)
extinguish after a few seconds. Refer to the
owner's handbook.

Footbrake

[ Examine the master cylinder, brake pipes
and servo unit for leaks, loose mountings,
corrosion or other damage.

[] The fluid reservoir must be secure and the
fluid level must be between the upper (A) and
lower (B) markings.

[J Inspect both front brake flexible hoses for
cracks or deterioration of the rubber. Tum the
steering from lock to lock, and ensure that the
hoses do not contact the wheel, tyre, or any
part of the steering or suspension mechanism.
With the brake pedal firmly depressed, check
the hoses for bulges or leaks under pressure.

Steering and suspension

[J Have your assistant tum the steering wheel
from side to side slightly, up to the point
where the steering gear just begins to transmit
this movement to the roadwheels. Check for
excessive free play between the steering
wheel and the steering gear, indicating wear
or insecurity of the steering column joints, the
column-to-steering gear coupling, or the
steering gear itself.

[] Have your assistant turn the steering wheel
more vigorously in each direction, so that the
roadwheels just begin to turn. As this is done,
examine all the steering joints, linkages,
fittings and attachments. Renew any
component that shows signs of wear or
damage. On vehicles with power steering,
check the security and condition of the
steering pump, drivebelt and hoses.

[J Check that the vehicle is standing level,
and at approximately the correct ride height.

Shock absorbers

[l Depress each corner of the vehicle in tum,
then release it. The vehicle should rise and
then settle in its normal position. If the vehicle
continues to rise and fall, the shock absorber
is defective. A shock absorber which has
seized will also cause the vehicle to fail.
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Exhaust system

(] Start the engine. With your assistant
holding a rag over the tailpipe, check the
entire system for leaks. Repair or renew
leaking sections.

3 Checks carried out
WITH THE VEHICLE RAISED
AND THE WHEELS FREE TO
TURN

Jack up the front and rear of the vehicle,
and securely support it on axle stands.
Position the stands clear of the suspension
assemblies. Ensure that the wheels are
clear of the ground and that the steering
can be turned from lock to lock.

Steering mechanism

[] Have your assistant turn the steering from
lock to lock. Check that the steering turns
smoothly, and that no part of the steering
mechanism, including a wheel or tyre, fouls
any brake hose or pipe or any part of the body
structure.

[] Examine the steering rack rubber gaiters
for damage or insecurity of the retaining clips.
If power steering is fitted, check for signs of
damage or leakage of the fluid hoses, pipes or
connections. Also check for excessive

stiffness or binding of the steering, a missing
split pin or locking device, or severe corrosion
of the body structure within 30 cm of any
steering component attachment point.

Front and rear suspension and
wheel bearings

[[] Starting at the front right-hand side, grasp
the roadwheel at the 3 o'clock and 9 o'clock
positions and rock gently but firmly. Check for
free play or insecurity at the wheel bearings,
suspension balljoints, or suspension mount-
ings, pivots and attachments.

] Now grasp the wheel at the 12 o'clock and
6 o’clock positions and repeat the previous
inspection. Spin the wheel, and check for
roughness or tightness of the front wheel
bearing.

[ If excess free play is suspected at a
component pivot point, this can be confirmed
by using a large screwdriver or similar tool
and levering between the mounting and the
component attachment. This will confirm
whether the wear is in the pivot bush, its
retaining bolt, or in the mounting itself (the
bolt holes can often become elongated).

[C] Carry out all the above checks at the other
front wheel, and then at both rear wheels.

Springs and shock absorbers

[] Examine the suspension struts (when
applicable) for serious fluid leakage, corrosion,
or damage to the casing. Also check the
security of the mounting points.

[ If coll springs are fitted, check that the
spring ends locate in their seats, and that the
spring is not corroded, cracked or broken.

[ If leaf springs are fitted, check that all
leaves are intact, that the axle is securely
attached to each spring, and that there is no
deterioration of the spring eye mountings,
bushes, and shackles.

[J The same general checks apply to vehicles
fitted with other suspension types, such as
torsion bars, hydraulic displacer units, etc.
Ensure that all mountings and attachments are
secure, that there are no signs of excessive
wear, corrosion or damage, and (on hydraulic
types) that there are no fluid leaks or damaged
pipes.

[J Inspect the shock absorbers for signs of
serious fluid leakage. Check for wear of the
mounting bushes or attachments, or damage
to the body of the unit.

Driveshafis
(fwd vehicles only)

[]J Rotate each front wheel in turn and inspect
the constant velocity joint gaiters for splits or
damage. Also check that each driveshaft is
straight and undamaged.

Braking system

[JIf possible without dismantling, check
brake pad wear and disc condition. Ensure
that the friction lining material has not worn
excessively, (A) and that the discs are not
fractured, pitted, scored or badly womn (B).

[J Examine all the rigid brake pipes
underneath the vehicle, and the flexible
hose(s) at the rear. Look for corrosion, chafing
or insecurity of the pipes, and for signs of
bulging under pressure, chafing, splits or
deterioration of the flexible hoses.

[ Look for signs of fluid leaks at the brake
calipers or on the brake backplates. Repair or
renew leaking components.

[ Slowly spin each wheel, while your
assistant depresses and releases the
footbrake. Ensure that each brake is operating
and does not hind when the pedal is released
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_] Examine the handbrake mechanism,
checking for frayed or broken cables,
axcessive corrosion, or wear or insecurity of
the linkage. Check that the mechanism works
on each relevant wheel, and releases fully,
without binding.

] It is not possible to test brake efficiency
without special equipment, but a road test can
be carried out later to check that the vehicle
pulls up in a straight line.

Fuel and exhaust systems

] Inspect the fuel tank (including the filler
cap), fuel pipes, hoses and unions. All
components must be secure and free from
eaks.

] Examine the exhaust system over its entire
ength, checking for any damaged, broken or
missing mountings, security of the retaining
clamps and rust or corrosion.

Wheels and tyres

] Examine the sidewalls and tread area of
each tyre in tum. Check for cuts, tears, lumps,
bulges, separation of the tread, and exposure
of the ply or cord due to wear or damage.
Check that the tyre bead is correctly seated
on the wheel rim, that the valve is sound and
properly seated, and that the wheel is not
distorted or damaged.

] Check that the tyres are of the correct size
for the vehicle, that they are of the same size

and type on each axle, and that the pressures
are correct.

[] Check the tyre tread depth. The legal
minimum at the time of writing is 1.6 mm over
at least three-quarters of the tread width.
Abnormal tread wear may indicate incorrect
front wheel alignment.

Body corrosion

[ Check the condition of the entire vehicle
structure for signs of corrosion in load-bearing
areas. (These include chassis box sections,
side sills, cross-members, pillars, and all
suspension, steering, braking system and
seat belt mountings and anchorages.) Any
corrosion which has seriously reduced the
thickness of a load-bearing area is likely to
cause the vehicle to fail. In this case
professional repairs are likely to be needed.

[] Damage or corrosion which causes sharp
or otherwise dangerous edges to be exposed
will also cause the vehicle to fail.

4 Checks carried out on
YOUR VEHICLE’S EXHAUST
EMISSION SYSTEM

Petrol models

[J The engine should be warmed up, and
running well (ignition system in good order, air
filter element clean, etc).

[ Before testing, run the engine at around
2500 rpm for 20 seconds. Let the engine drop
to idle, and watch for smoke from the
exhaust. If the idle speed is too high, or if
dense blue or black smoke emerges for more
than § seconds, the vehicle will fail. Typically,
blue smoke signifies oil burning (engine wear);
black smoke means unburnt fuel (dirty air
cleaner element, or other fuel system fauit).

[J An exhaust gas analyser for measuring
carbon monoxide (CO) and hydrocarbons
(HC) is now needed. If one cannot be hired or
borrowed, have a local garage perform the
check.

CO emissions (mixture)

[J The MOT tester has access to the CO
limits for all vehicles. The CO level is
measured at idle speed, and at ‘fast idle’
(2500 to 3000 rpm). The following limits are
given as a general guide:

At idle speed - Less than 0.5% CO

At ‘fast idle’ - Less than 0.3% CO

Lambda reading - 0.97 to 1.03
[ If the CO level is too high, this may point to
poor maintenance, a fuel injection system
problem, faulty lambda (oxygen) sensor or
catalytic converter. Try an injector cleaning
treatment, and check the vehicle's ECU for
fault codes.

HC emissions

[] The MOT tester has access to HC limits for
all vehicles. The HC level is measured at ‘fast
idle’ (2500 to 3000 rpm). The following limits
are given as a general guide:
At ‘fast idle’ - Less then 200 ppm

[] Excessive HC emissions are typically
caused by oil being burnt (worn engine), or by
a blocked crankcase ventilation system
(‘breather’). If the engine oil is old and thin, an
oil change may help. If the engine is running
badly, check the vehicle’s ECU for fauit
codes.

Diesel models

[ The only emission test for diesel engines is
measuring exhaust smoke density, using a
calibrated smoke meter. The test involves
accelerating the engine at least 3 times to its
maximum unloaded speed.

Note: On engines with a timing belt, it is
VITAL that the belt is in good condition before
the test is carried out.

[] With the engine warmed up, it is first
purged by running at around 2500 rpm for
20 seconds. A governor check is then
carried out, by slowly accelerating the
engine to its maximum speed. After this, the
smoke meter is connected, and the engine is
accelerated quickly to maximum speed three
times. If the smoke density is less than the
limits given below, the vehicle will pass:

Non-turbo vehicles: 2.5m-1

Turbocharged vehicles: 3.0m-1
[] If excess smoke is produced, try fitting a
new air cleaner element, or using an injector
cleaning treatment. If the engine is running
badly, where applicable, check the vehicle’s
ECU for fault codes. Also check the vehicle's
EGR system, where applicable. At high
mileages, the injectors may require
professional attention.
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Engine

Engine fails to rotate when attempting to start

["] Engine rotates, but will not start

Engine difficult to start when cold

Engine difficult to start when hot

Starter motor noisy or excessively-rough in engagement
Engine starts, but stops immediately

Engine idles erratically

Engine misfires at idle speed

Engine misfires throughout the driving speed range
Engine hesitates on acceleration

Engine stalls

Engine lacks power

Engine backfires

Oil pressure warning light illuminated with engine running
Engine runs-on after switching off

Engine noises

]
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("] Overcooling

[_] External coolant leakage
[] Internal coolant leakage
[} Corrosion

Fuel and exhaust systems

] Excessive fuel consumption
] Fuel leakage and/or fuel odour
] Excessive noise or fumes from exhaust system

Clutch

[] Pedal travels to floor - no pressure or very little resistance
[]' Clutch fails to disengage (unable to select gears)
[ Clutch slips (engine speed increases, with no ir

speed)
] Judder as clutch is engaged
"] Noise when depressing or releasing clutch pedal

in vehicle

Manual transmission

Noisy in neutral with engine running
Noisy in one particular gear

Automatic transmission

(] Fluid leakage

["] Transmission fluid brown, or has burned smell

[C] General gear selection problems

[} “Transmission will not downshift (kickdown) with accelerator
pedal fully depressed

[_] Engine will not start in any gear, or starts in gears other than Pam
or Neutral

[ Transmission slips, shifts roughly, is noisy, or has no drive in
forward or reverse gears

Driveshafts .

[} Vibration when accelerating or decelerating
[} Clicking or knocking noise on turns (at slow speed on full-lock)

Braking system

1" Vehicle pulls to one side under braking

[ Noise (grinding or high-pitched squeal) when brakes applied

[[] Excessive brake pedal travel

("] Brake pedal feels spongy when

[_) Excessive brake pedal effort required to stop vehicle

[l Judder felt through brake pedal or steering wheel when braking
[} Brakes binding

[ Rear wheels locking under normal braking

Susponslon and steering

[_] Vehicle pulls to one side

Wheel wobble and vibration \
Excessive pitching and/or rolling around corners, or during braking
Wandering or general instability

Excessively-stiff steering

Excessive play in steering

Lack of power assistance

Tyre wear excessive

IR, A
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Battery will not hold a charge for more than a few days 1
Ignition/no-charge warning light remains illuminated with englne
running

Ignition/no-charge warning light fails to come on

Lights inoperative

Instrument readings inaccurate or emratic

Horn inoperative, or unsatisfactory in operation

Difficulty engaging gears
Jumps out of gear
Vibration

Lubricant leaks

CICICI O]

Introduction
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Windscreen wipers inoperative, or unsatisfactory in operation )
Windscreen washers inoperative, or unsatisfactory in operation
Electric windows inoperative, or unsatisfactory in operation
Central locking system inoperative, or unsatisfactory in oporatloﬂ

The vehicle owner who does his or her own
maintenance according to the recommended
service schedules should not have to use
this section of the manual very often. Modern
component reliability is such that, provided
those items subject to wear or deterioration
are inspected or renewed at the specified
intervals, sudden failure is comparatively rare.
Faults do not usually just happen as a result
of sudden failure, but develop over a period of
time. Major mechanical failures in particular are
usually preceded by characteristic symptoms
over hundreds or even thousands of miles.
Those components which do occasionally
fail without warning are often small and easily
carried in the vehicle.

With any fault-finding, the first step is
to decide where to begin investigations.
Sometimes this is obvious, but on other
occasions, a little detective work will be
necessary. The owner who makes half a dozen
haphazard adjustments or replacements
may be successful in curing a fault (or its
symptoms), but will be none the wiser if the
fault recurs, and ultimately may have spent
more time and money than was necessary.
A calm and logical approach will be found to
be more satisfactory in the long run. Always
take into account any warning signs or
abnormalities that may have been noticed in
the period preceding the fault — power loss,
high or low gauge readings, unusual smells,

etc —and remember that failure of components
such as fuses or spark plugs may only be
pointers to some underlying fault.

The pages which follow provide an easy-
reference guide to the more common problems
which may occur during the operation of the
vehicle. These problems and their possible
causes are grouped under headings denoting
various components or systems, such as
Engine, Cooling system, etc. The general
Chapter which deals with the problem is also
shown in brackets; refer to the relevant part of
that Chapter for system-specific information.
Whatever the fault, certain basic principles
apply. These are as follows:

Ve s simply a matter of
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being sure that you know what the symptoms
are before starting work. This is particularly
important if you are investigating a fault for
someone else, who may not have described it
very accurately.

Don'’t overlook the obvious. For example,
if the vehicle won't start, is there fuel in the
tank? (Don't take anyone else's word on this
particular point, and don’t trust the fuel gauge
either!) If an electrical fault is indicated, look
for loose or broken wires before digging out
the test gear.

Cure the disease, not the symptom.
Substituting a flat battery with a fully-charged
one will get you off the hard shoulder, but if
the underlying cause is not attended to, the
new battery will go the same way. Similarly,
changing oil-fouled spark plugs for a new set
will get you moving again, but remember that
the reason for the fouling (if it wasn't simply
an incorrect grade of plug) will have to be
established and corrected.

Don't take anything for granted. Particularly,
don’t forget that a ‘'new’ component may itself
be defective (especially if it's been rattling

Engine

around in the boot for months), and don't leave
components out of a fault diagnosis sequence
just because they are new or recently-fitted.
When you do finally diagnose a difficult fault,
you'll probably realise that all the evidence
was there from the start.

Consider what work, if any, has recently
been carried out. Many faults arise through
careless or hurried work. For instance, if
any work has been performed under the
bonnet, could some of the wiring have been
dislodged or incorrectly routed, or a hose
trapped? Have all the fasteners been properly
tightened? Were new, genuine parts and new
gaskets used? There is often a certain amount
of detective work to be done in this case,
as an apparently-unrelated task can have
far-reaching consequences.

Diesel fault diagnosis

The majority of starting problems on small
diesel engines are electrical in origin. The
mechanic who is familiar with petrol engines
but less so with diesel may be inclined to view
the diesel’s injectors and pump in the same

light as the spark plugs and distributor, but
this is generally a mistake.

When investigating complaints of difficult
starting for someone else, make sure that the
correct starting procedure is understood and
is being followed. Some drivers are unaware
of the significance of the preheating warning
light - many modern engines are sufficiently
forgiving for this not to matter in mild weather,
but with the onset of winter, problems begin.
Glow plugs in particular are often neglected
- just one faulty plug will make cold-weather
starting very difficult.

As a rule of thumb, if the engine is difficult to
start but runs well when it has finally got going,
the problem is electrical (battery, starter motor
or preheating system). If poor performance is
combined with difficult starting, the problem is
likely to be in the fuel system. The low-pressure
(supply) side of the fuel system should be
checked before suspecting the injectors and
high-pressure pump. The most common fuel
supply problem is air getting into the system,
and any pipe from the fuel tank forwards must
be scrutinised if air leakage is suspected.

Engine fails to rotate when attempting to start
Battery terminal connections loose or corroded (see Weekly

checks)
] Battery discharged or faulty (Chapter 5A)

[] Broken, loose or disconnected wiring in the starting circuit

(Chapter 5A)

0

(Chapter 1A)

e
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or 4C)

Worn, faulty or incorrectly-gapped spark plugs - petrol models
Other ignition system fault — petrol models (Chapter 1A or 5B)
Preheating system faulty — diesel models (Chapter 5A)

] Fuel injection/engine management system fault (Chapter 4A, 4B

[C] Wrong grade of engine oil used (Weekly checks, Chapter 1A

Defective starter solenoid or ignition switch (Chapter 5A or 12)
Defective starter motor (Chapter 5A)

Starter pinion or flywheel ring gear teeth loose or broken (Chap-
ter 2A, 2B or 5A)

Engine earth strap broken or disconnected (Chapter 5A)

Engine suffering ‘hydraulic lock’ (eg from water drawn into the
engine after traversing flooded roads, or from a serious internal
coolant leak) - consult a main dealer for advice

| Automatic transmission not in position P or N (Chapter 7B)

Engine rotates, but will not start

[] Fuel tank empty

] Battery discharged (engine rotates slowly) (Chapter 5A)

| Battery terminal connections loose or corroded (see Weekly
checks)

[] Ignition components damp or damaged ~ petrol models (Chap-
ter 1A or 5B)

[] Immobiliser fault, or ‘uncoded’ ignition key being used (Chapter 12
or Roadside repairs)

1 Broken, loose or disconnected wiring in the ignition circuit - petrol
models (Chapter 1A or 5B)

[Z] Worn, faulty or incorrectly-gapped spark plugs — petrol models
(Chapter 1A)

[7] Preheating system faulty - diesel models (Chapter 5A)

["] Fuel injection/engine management system fault (Chapter 4A, 4B
or 4C)

"] Airin fuel system - diesel models (Chapter 4B)

[_] Major mechanical failure (eg timing chain snapped) (Chapter 2A
or 2B)

Engine difficult to start when cold

] Battery discharged (Chapter 5A)
[] Battery terminal connections loose or corroded (see Weekly
checks)

oo oo

or 1B)
[[] Low cylinder compression (Chapter 2A or 2B)

Engine difficult to start when hot

[ Air filter element dirty or clogged (Chapter 1A or 1B)

[] Fuel injection/engine management system fault (Chapter 4A, 48
or 4C)

[ Low cylinder compression (Chapter 2A or 2B)

Starter motor noisy or excessively-rough in
engagement

[_] Starter pinion or flywheel ring gear teeth loose or broken (2A, 2B
or 5A)

[[] Starter motor mounting bolts loose or missing (Chapter 5A)

Starter motor internal components worn or damaged (Chap-

ter 5A)

Engine starts, but stops immediately

["] Loose or faulty electrical connections in the ignition circuit - petrol
models (Chapter 1A or 5B)

[ Vacuum leak at the throttle housing or inlet manifold — petrol
models (Chapter 4A)

"] Blocked injectors/fuel injection system fault (Chapter 4A or 4B)

Engine idles erratically

['] Air filter element clogged (Chapter 1A or 1B)
"1 Vacuum leak at the throttle housing, inlet manifold or associated
hoses - petrol models (Chapter 4A)

[C] Worn, faulty or incorrectly-gapped spark plugs — petrol models
(Chapter 1A)
[T Uneven or low cylinder compression (Chapter 2A or 2B)

| Camshaft lobes worn (Chapter 2A or 2B)
Blocked injectors/fugl injectios Svatem fault (Chapter 4A or 4B)

O
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Engine (continued)

Engine misfires at idle speed

| Worn, faulty or incorrectly-gapped spark plugs — petrol models
(Chapter 1A)

"] Vacuum leak at the throttle housing, inlet manifold or associated

hoses - petrol models (Chapter 4A)
["] Blocked injectors/fuel injection system fault (Chapter 4A or 4B)
_] Faulty injector(s) — diesel models (Chapter 4B)
-] Uneven or low cylinder compression (Chapter 2A or 2B)
[7] Disconnected, leaking, or perished crankcase ventilation hoses
(Chapter 4C)

Engine misfires throughout the driving speed range

[[] Fuel filter choked - diesel models (Chapter 1B)
[Z] Fuel pump faulty, or delivery pressure low - petrol models
(Chapter 4A)
| Fuel tank vent blocked, or fuel pipes restricted (Chapter 4A, 4B
or 4C)

-] Vacuum leak at the throttle housing, inlet manifold or associated

hoses - petrol models (Chapter 4A)

_1 Worn, faulty or incorrectly-gapped spark plugs - petrol models
(Chapter 1A)

[7] Faulty injector(s) - diesel models (Chapter 4B)

["] Faulty ignition module - petrol models (Chapter 5B)

Uneven or low cylinder compression (Chapter 2A or 2B)

] Blocked injector/fuel injection system fault (Chapter 4A or 4B)

|| Blocked catalytic converter (Chapter 4A or 4B)

[_] Engine overheating (Chapter 3)

Engine hesitates on acceleration

[ Worn, faulty or incorrectly-gapped spark plugs ~ petrol models
(Chapter 1A)

i

| Vacuum leak at the throttle housing, inlet manifold or associated

hoses - petrol models (Chapter 4A)
["] Blocked injectors/fuel injection system fault (Chapter 4A or 4B)
["] Faulty injector(s) - diesel models (Chapter 4B)

Engine stalls

| Vacuum leak at the throttle housing, inlet manifold or associated

hoses ~ petrol models (Chapter 4A)
[1 Fuel filter choked - diesel models (Chapter 1B)
| Fuel pump faulty, or delivery pressure low - petrol models
(Chapter 4A)
[] Fuel tank vent blocked, or fuel pipes restricted (Chapter 4A, 4B
or 4C)
"] Blocked injectors/fuel injection system fauit (Chapter 4A or 4B)
| Faulty injector(s) - diesel models (Chapter 4B)

Engine lacks power

[1 Air filter element blocked (Chapter 1A or 1B)

| Fuel filter choked ~ diesel models (Chapter 1B)

Fuel pipes blocked or restricted (Chapter 4A, 4B or 4C)

Worn, faulty or incorrectly-gapped spark plugs - petrol models
(Chapter 1A)

Engine overheating (Chapter 3)

Accelerator pedal position sensor faulty (Chapter 4A or 4B)

[

ooo

hoses - petrol models (Chapter 4A)
Blocked injectors/fuel injection system fault (Chapter 4A or 4B)
Faulty injector(s) - diesel models (Chapter 4B)
Fuel pump faulty, or delivery pressure low - petrol models
(Chapter 4A)
|71 Uneven or low cylinder compression (Chapter 2A or 28)
| Blocked catalytic converter (Chapter 4A or 4B)
_] Brakes binding (Chapter 1A, 1B or 9)
Clutch slipping (Chapter 6)

Vacuum leak at the throttle housing inlet manifold or associated

Engine backfires

0
O
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Vacuum leak at the throttle housing, inlet manifold or associated
hoses - petrol models (Chapter 4A)

Blocked injectors/fuel injection system fault (Chapter 4A or 4B)
Blocked catalytic converter (Chapter 4A or 4B)

j Faulty ignition module ~ petrol models (Chapter 5B)

Oil pressure warning light illuminated with engine
running

oooono

Low oil level, or incorrect oil grade (see Weekly checks)

Faulty oil pressure sensor, or wiring damaged (Chapter 2A or 2B)
Worn engine bearings and/or oil pump (Chapter 2A, 2B or 2C)
High engine operating temperature (Chapter 3)

Oil pump pressure relief valve defective (Chapter 2A or 2B)

Oil pump pick-up strainer clogged (Chapter 2A or 2B)

Engine runs-on after switching off

0
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Excessive carbon build-up in engine (Chapter 2A or 2B)

High engine operating temperature (Chapter 3)

Fuel injection/engine management system fault (Chapter 4A, 4B
or 4C)

Engine noises

Pre-ignition (pinking) or knocking during acceleration or
under load

] Ignition system/engine management system fault - petrol models

(Chapter 1A, 4A or 5B)

Incorrect grade of spark plug - petrol models (Chapter 1A)
Incorrect grade of fuel (Chapter 4A or 4B)

Knock sensor faulty ~ petrol models (Chapter 4A or 5B)
Vacuum leak at the throttle housing, inlet manifold or associated
hoses ~ petrol models (Chapter 4A)

Excessive carbon build-up in engine (Chapter 2A or 2B)

Fuel injection/engine management system fault (Chapter 4A, 48
or 4C)

Faulty injector(s) - diesel models (Chapter 4B)

Whistling or wheezing noises

Leaking inlet manifold or throttle housing gasket - petrol models
(Chapter 4A)

Leaking exhaust manifold gasket or pipe-to-manifold joint
(Chapter 4A or 4B)

Leaking vacuum hose (Chapter 4A, 4B, 4C or 9)

Blowing cylinder head gasket (Chapter 2A or 2B)

Partially blocked or leaking crankcase ventilation system (Chap-
ter 4C)

Tapping or rattling noises

)
a

Worn valve gear or camshaft (Chapter 2A or 2B)
Ancillary component fault (coolant pump, alternator, etc) (Chap-
ter 3, 5A, etc)

Knocking or thumping noises

a
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Worn big-end bearings (regular heavy knocking, perhaps less
under load) (Chapter 2C)

Worn main bearings (rumbling and knocking, perhaps worsening
under load) (Chapter 2C)

Piston slap - most noticeable when cold, caused by piston/bore
wear (Chapter 2C)

Ancillary component fault (coolant pump, alternator, etc) (Chap-
ter 3, 5A, etc)

Engine mountings worn or defective (Chapter 2A or 28}

Front suspension or steerin¢ $Rarts worn (Chapte
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Cooling system

Overheating

| Insufficient coolant in system (see Weekly checks)
Thermostat faulty (Chapter 3)

Radiator core blocked, or grille restricted (Chapter 3)
Cooling fan or cooling module faulty (Chapter 3)
Inaccurate coolant temperature sensor (Chapter 3)
Airlock in cooling system (Chapter 1A, 1B or 3)
Expansion tank pressure cap faulty (Chapter 3)

Engine management system fault (Chapter 4A, 4B or 4C)

m

ooooooo

Overcooling

[] Thermostat faulty (Chapter 3)

] Inaccurate coolant temperature sensor (Chapter 3)

[] Cooling fan faulty (Chapter 3)

[[] Engine management system fault (Chapter 4A, 4B or 4C)

Fuel and exhaust systems

External coolant leakage

[] Deteriorated or damaged hoses or hose clips (Chapter 1A or 1B)
[’] Radiator core or heater matrix leaking (Chapter 3)

| Expansion tank pressure cap faulty (Chapter 1A or 1B)

Coolant pump internal seal leaking (Chapter 3)

| Coolant pump gasket leaking (Chapter 3)

| Boiling due to overheating (Chapter 3)

] Cylinder block core plug leaking (Chapter 2C)

[
[

Internal coolant leakage

—| Leaking cylinder head gasket (Chapter 2A or 2B)

["] Cracked cylinder head or cylinder block (Chapter 2A, 2B or 2C)
Corrosion

[] Infrequent draining and flushing (Chapter 1A or 1B)
("] Incorrect coolant mixture or inappropriate coolant type (see
Weekly checks)

Excessive fuel consumption

[ Airfilter element dirty or clogged (Chapter 1A or 1B)

[] Fuel injection system fault (Chapter 4A or 4B)

[] Engine management system fault (Chapter 4A, 4B or 4C)

[[] Crankcase ventilation system blocked (Chapter 4C)

[] Tyres under-inflated (see Weekly checks)

] Brakes binding (Chapter 1A, 1B or 9)

[[1 Fuel leak, causing apparent high consumption (Chap-
ter 1A, 1B, 4A, 4B or 4C)

Clutch

Fuel leakage and/or fuel odour
["] Damaged or corroded fuel tank, pipes or connections (Chapter 4A
or 4B)
| Evaporative emissions system fault - petrol models (Chapter 4C)

Excessive noise or fumes from exhaust system

[[] Leaking exhaust system or manifold joints (Chapter 1A, 1B, 4A

or 4B)

Leaking, corroded or damaged silencers or pipe (Chapter 1A, 1B, 4A
or 4B)

| Broken mountings causing body or suspension contact (Chap-
ter 1A, 1B, 4A or 4B)

Pedal travels to floor - no pressure or very little
resistance

Air in hydraulic system/faulty master or slave cylinder (Chapter 6)
Faulty hydraulic release system (Chapter 6)

Faulty clutch release cylinder (Chapter 6)

Broken diaphragm spring in clutch pressure plate (Chapter 6)

Clutch fails to disengage (unable to select gears)

[”] Airin hydraulic system/faulty master or slave cylinder (Chapter 6)
Faulty hydraulic release system (Chapter 6)

Clutch disc sticking on transmission input shaft splines (Chapter 6)
Clutch disc sticking to flywheel or pressure plate (Chapter 6)
Faulty pressure plate assembly (Chapter 6)

Clutch release mechanism worn or incorrectly assembled (Chap-
ter 6)

Clutch slips (en ’glne speed increases, with no
increase in vehicle speed)

] Faulty hydraulic release system (Chapter 6)

ooao

ooooao

["] Clutch disc linings excessively worn (Chapter 6)
| Clutch disc linings contaminated with oil or grease (Chapter 6)
Faulty pressure plate or weak diaphragm spring (Chapter 6)

Judder as clutch is engaged

[C] Clutch disc linings contaminated with oil or grease (Chapter 6)

[] Clutch disc linings excessively worn (Chapter 6)

[C] Faulty or distorted pressure plate or diaphragm spring (Chapter 6).
Worn or loose engine or transmission mountings (Chapter 2A
or 2B)

[[1 Clutch disc hub or transmission input shaft splines worn (Chap-
ter 6)

Noise when depressing or releasing clutch pedal

| Faulty clutch release cylinder (Chapter 6)
Worn or dry clutch pedal bushes (Chapter 6)
[] Faulty pressure plate assembly (Chapter 6)
[[] Pressure plate diaphragm spring broken (Chapter 6)
7] Broken clutch disc i#Aing springs (Chapter 6)
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Manual transmission

Noisy in neutral with engine running

[] Lack of oil (Chapter 7A)

[C] Input shaft bearings worn (noise apparent with clutch pedal
released, but not when depressed) (Chapter 7A)*

[] Clutch release cylinder faulty (noise apparent with clutch pedal
depressed, possibly less when released) (Chapter 6)

Noisy in one particular gear
] Worn, damaged or chipped gear teeth (Chapter 7A)"
Difficulty engaging gears

(] Clutch fault (Chapter 6)

[C] Worn, damaged, or poorly-adjusted gearchange (Chapter 7A)
[J] Lack of oil (Chapter 7A or 7C)

["] Worn synchroniser units (Chapter 7A)"

Automatic transmission

Jumps out of gear

[[] Worn, damaged, or poorly-adjusted gearchange (Chapter 7A)
[C] Worn synchroniser units (Chapter 7A)"

["]1 Worn selector forks (Chapter 7A)*

Vibration

| Lack of oil (Chapter 7A or 7C)
] Worn bearings (Chapter 7A)*

Lubricant leaks

[] Leaking driveshaft or selector shaft oil seal (Chapter 7A)
[] Leaking housing joint (Chapter 7A)*
[[] Leaking input shaft oil seal (Chapter 7A)*

* Although the corrective action necessary to remedy the symptoms
described is beyond the scope of the home mechanic, the above
information should be helpful in isolating the cause of the condition, so
that the owner can communicate clearly with a professional mechanic.

Note: Due to the complexity of the automatic transmission, it is difficult
for the home mechanic to properly diagnose and service this unit. For
problems other than the following, the vehicle should be taken to a
dealer service department or automatic transmission specialist. Do not
be too hasty in removing the transmission if a fault is suspected, as
most of the testing is carried out with the unit still fitted. Remember that,
besides the sensors specific to the transmission, many of the engine
management system sensors described in Chapter 4 are essential to
the correct operation of the transmission.

Fluid leakage

] Automatic transmission fluid is usually dark red in colour. Fluid
leaks should not be confused with engine oil, which can easily be
blown onto the transmission by airflow.

To determine the source of a leak, first remove all built-up dirt and
grime from the transmission housing and surrounding areas using
a degreasing agent, or by steam-cleaning. Drive the vehicle at low
speed, so airflow will not blow the leak far from its source. Raise
and support the vehicle, and determine where the leak is coming
from. The following are common areas of leakage:

a) Fluid pan

b) Dipstick tube (Chapter 7B)

¢) Transmission-to-fluid cooler unions (Chapter 78)

Transmission fluid brown, or has burned smell
1 Transmission fluid level low (Chapter 7B)

General gear selection problems

] Chapter 7B deals with checking the selector cable on automatic
transmissions. The following are common problems which may be
caused by a faulty cable or sensor:

|

Driveshafts

a) Engine starting in gears other than Park or Neutral.

b) Indicator panel indicating a gear other than the one actually being
used.

c) Vehicle moves when in Park or Neutral.

d) Poor gear shift quality or erratic gear changes.

Transmission will not downshift (kickdown) with
accelerator pedal fully depressed

[} Low transmission fluid level (Chapter 7B)

1 Engine management system fault (Chapter 4A)

] Faulty transmission sensor or wiring (Chapter 7B)
[] Incorrect selector cable adjustment (Chapter 78)

Engine will not start in any gear, or starts in gears
other than Park or Neutral

[] Faulty transmission sensor or wiring (Chapter 7B)
[C] Engine management system fault (Chapter 4A)
["] Incorrect selector cable adjustment (Chapter 7B)

Transmission slips, shifts roughly, is noisy, or has
no drive in forward or reverse gears
| Transmission fluid level low (Chapter 7B)
| Faulty transmission sensor or wiring (Chapter 78)
Engine management system fault (Chapter 4A)

Note: There are many probable causes for the above problems, but
diagnosing and correcting them is considered beyond the scope of
this manual. Having checked the fluid level and all the wiring as far as
possible, a dealer or transmission specialist should be consulted if the
problem persists.

Vibration when accelerating or decelerating
[ Worn inner constant velocity joint (Chapter 8)

[ Bent or distorted driveshaft (Chapter 8)

[ Worn intermediate bearing (Chapter 8)

Clicking or knocking noise on turns (at slow speed
on full-lock)

[”] Worn outer constant velocity joint (Chapter 8)
7] Lack of constant velocity joint i:rizant. possibly due to damaaed
gaiter (Chapter 8)
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Braking system

Note: Before assuming that a brake problem exists, make sure that the
tyres are in good condition and correctly inflated, that the front wheel
alignment is correct, and that the vehicle is not loaded with weight in
an unequal manner. Apart from checking the condition of all pipe and
hose connections, any faults occurring on the anti-lock braking system
should be referred to a Vauxhall/Opel dealer for diagnosis.

Vehicle pulls to one side under braking

] Worn, defective, damaged or contaminated brake pads on one
side (Chapter 1A, 1B or 9)

[[] Seized or partially-seized brake caliper piston (Chapter 1A, 1B
or9)

[C] A mixture of brake pad lining materials fitted between sides
(Chapter 1A, 1B or 9)

[[] Brake caliper mounting bolts loose (Chapter 9)

| Worn or damaged steering or suspension components (Chap-
ter 1A, 1B or 10)

Noise (grinding or high-pitched squeal) when

brakes applie

[7] Brake pad/shoe friction lining material worn down to metal
backing (Chapter 1A, 1B or 9)

[[] Excessive corrosion of brake disc (may be apparent after the
vehicle has been standing for some time (Chapter 1A, 1B or 9)

] Foreign object (stone chipping, etc) trapped between brake disc
and shield (Chapter 1A, 1B or 9)

Excessive brake pedal travel

[C] Faulty master cylinder (Chapter 9)

[C] Airin hydraulic system (Chapter 1A, 1B or 9)

[C] Faulty vacuum servo unit (Chapter 9)

Brake pedal feels spongy when depressed

] Airin hydraulic system (Chapter 1A, 1B or 9)
[C] Deteriorated flexible rubber brake hoses (Chapter 1A, 1B or 9)

Suspension and steering

[] Master cylinder mounting nuts loose (Chapter 9)
[J Faulty master cylinder (Chapter 9)

Excessive brake pedal effort required to stop vehicle

[[] Faulty vacuum servo unit (Chapter 9)

[] Faulty vacuum pump - diesel models (Chapter 9)

[] Disconnected, damaged or insecure brake servo vacuum hose
(Chapter 9)

[”] Primary or secondary hydraulic circuit failure (Chapter 9)

[[] Seized brake caliper/wheel cylinder piston (Chapter 9)

[[] Brake pads/shoes incorrectly fitted (Chapter 9)

[ Incorrect grade of brake pads/shoes fitted (Chapter 9)

["] Brake pad/shoe linings contaminated (Chapter 1A, 1B or 9)

Judder felt through brake pedal or steering wheel
when braking

Note: Under heavy braking on models equipped with ABS, vibration

may be felt through the brake pedal. This is a normal feature of ABS

operation, and does not constitute a fault

[7] Excessive run-out or distortion of discs/drums (Chapter 1A, 1B
or9)

[C] Brake pad/shoe linings worn (Chapter 1A, 1B or 9)

[T Brake caliper mounting bolts loose (Chapter 9)

[[] Wear in suspension or steering components or mountings
(Chapter 1A, 1B or 10)

] Front wheels out of balance (see Weekly checks)

Brakes binding

[[] Seized brake caliper/wheel cylinder piston (Chapter 9)
[C] Faulty master cylinder (Chapter 9)

Rear wheels locking under normal braking

[C] Rear brake shoe linings contaminated or damaged (Chapter 1A, 1B
or9)
"] Rear brake drums warped (Chapter 1A, 1B or 9)

Note: Before diagnosing suspension or steering faults, be sure that the
trouble is not due to incorrect tyre pressures, mixtures of tyre types, or
binding brakes.

Vehicle pulls to one side

[C] Defective tyre (see Weekly checks)

7] Excessive wear in suspension or steering components (Chap-
ter 1A, 1B or 10)

] Incorrect front wheel alignment (Chapter 10)

Accident damage to steering or suspension components (Chap-

ter 1A or 1B)

Wheel wobble and vibration

[] Front wheels out of balance (vibration felt mainly through the
steering wheel) (see Weekly checks)

"] Rear wheels out of balance (vibration felt throughout the vehicle)

(see Weekly checks)

Roadwheels damaged or distorted (see Weekly checks)

Faulty or damaged tyre (see Weekly checks)

Worn steering or suspension joints, bushes or components

(Chapter 1A, 1B or 10)

Wheel bolts loose (Chapter 1A or 1B)

ooo

Excessive pitching and/or rolling around corners,
or during braking

[ Defective shock absorbers (Chapter 1A, 1B or 10)

[C] Broken or weak spring and/or suspension component (Chap-
ter 1A, 1B or 10)

[C] Worn or damaged anti-roll bar or mountings (Chapter 1A, 1B

or 10)

Wandering or general instability

_J Incorrect front wheel alignment (Chapter 10)

"] Worn steering or suspension joints, bushes or components
(Chapter 1A, 1B or 10)

Roadwheels out of balance (see Weekly checks)

Faulty or damaged tyre (see Weekly checks)

Wheel bolts loose (Chapter 1A or 1B)

Defective shock absorbers (Chapter 1A, 1B or 10)

Power steering system fault (Chapter 10)

Excessively-stiff steering

[7] Seized steering linkage balljoint or suspension balljoint (Chap-
ter 1A, 1B or 10)

[] Incorrect front wheel alignment (Chapter 10)

[] Steering rack damaged (Chapter 10)

[[] Power steering systam fautfhantar 1

ooogog
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Suspension and steering (continued)

Excessive play in steering

[Z] Worn steering column/intermediate shaft joints (Chapter 10)

["] Worn track rod balljoints (Chapter 1A, 1B or 10)

[”] Worn steering rack (Chapter 10)

] Worn steering or suspension joints, bushes or components
(Chapter 1A, 1B or 10)

Lack of power assistance

[[] Power steering system fault (Chapter 10)
[[] Faulty steering rack (Chapter 10)

Tyre wear excessive

Tyres worn on inside or outside edges

[] Tyres under-inflated (wear on both edges) (see Weekly checks)
[] Incorrect camber or castor angles (wear on one edge only)
(Chapter 10)

Electrical system

] Worn steering or suspension joints, bushes or components
(Chapter 1A, 1B or 10)

[] Excessively-hard cornering or braking

[] Accident damage

Tyre treads exhibit feathered edges

["] Incorrect toe-setting (Chapter 10)

Tyres worn in centre of tread

[C] Tyres over-inflated (see Weekly checks)
Tyres worn on inside and outside edges
[] Tyres under-inflated (see Weekly checks)
Tyres worn unevenly

[[] Tyres/wheels out of balance (see Weekly checks)
[] Excessive wheel or tyre run-out

[C] Worn shock absorbers (Chapter 1A, 1B or 10)
[] Faulty tyre (see Weekly checks)

Note: For problems associated with the starting system, refer to the
faults listed under ‘Engine’ earlier in this Section.

5attery will not hold a charge for more than a few
ays

[_] Battery defective internally (Chapter 5A)

[C] Battery terminal connections loose or corroded (see Weekly
checks)

[7 Auxiliary drivebelt worn or faulty automatic adjuster (Chapter 1A
or 1B)

] Alternator not charging at correct output (Chapter 5A)

] Alternator or voltage regulator faulty (Chapter 5A)

] Short-circuit causing continual battery drain (Chapter 5A or 12)

Ignition/no-charge warning light remains
illuminated with engine running

[1 Auxiliary drivebelt broken, worn, or or faulty automatic adjuster
(Chapter 1A or 1B)

[] Internal fault in alternator or voltage regulator (Chapter 5A)

[] Broken, disconnected, or loose wiring in charging circuit (Chap-
ter 5A or 12)

Ignition/no-charge warning light fails to come on

(] Warning light bulb blown (Chapter 12)

[ Broken, disconnected, or loose wiring in warning light circuit
(Chapter 5A or 12)

[[] Alternator faulty (Chapter 5A)

Lights inoperative

[] Bulb blown (Chapter 12)

[[] Corrosion of bulb or bulbholder contacts (Chapter 12)
[] Blown fuse (Chapter 12)

[ Faulty relay (Chapter 12)

[C] Broken, loose, or disconnected wiring (Chapter 12)
[ Faulty switch (Chapter 12)

Instrument readings inaccurate or erratic

Fuel or temperature gauges give no reading

[] Faulty gauge sender unit (Chapter 3, 4A or 4B)

[ Wiring open-circuit (Chapter 12)

[ Faulty gauge (Chapter 12)

Fuel or temperature gauges give continuous maximum
reading

[] Faulty gauge sender unit (Chapter 3, 4A or 4B)

["] Wiring short-circuit (Chapter 12)

[] Faulty gauge (Chapter 12)

Horn inoperative, or unsatisfactory in operation

Horn operates all the time

] Horn push either earthed or stuck down (Chapter 12)

[Z] Horn cable-to-horn push earthed (Chapter 12)

Horn fails to operate

[C] Blown fuse (Chapter 12)

[] Cable or connections loose, broken or disconnected (Chapter 12)
[] Faulty horn (Chapter 12)

Horn emits intermittent or unsatisfactory sound

[] Cable connections loose (Chapter 12)

[] Horn mountings loose (Chapter 12)

[] Faulty horn (Chapter 12)
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Electrical system (continued)

Windscreen wipers inoperative, or unsatisfactory
in operation

Wipers fail to operate, or operate very slowly

[Z] Wiper blades stuck to screen, or linkage seized or binding
(Chapter 12)

Blown fuse (Chapter 12)

Battery discharged (Chapter 5A)

Cable or connections loose, broken or disconnected (Chapter 12)
Faulty relay (Chapter 12)

Faulty wiper motor (Chapter 12)

Wiper blades sweep over too large or too small an area of
the glass

[C] Wiper blades incorrectly fitted, or wrong size used (see Weekly
checks)

[[] Wiper arms incorrectly positioned on spindles (Chapter 12)

[[] Excessive wear of wiper linkage (Chapter 12)

[C] Wiper motor or linkage mountings loose or insecure (Chapter 12)

Wiper blades fail to clean the glass effectively

'] Wiper blade rubbers dirty, worn or perished (see Weekly checks)

[J Wiper blades incorrectly fitted, or wrong size used (see Weekly
checks)

[C] Wiper arm tension springs broken, or arm pivots seized (Chap-
ter 12)

[7) Insufficient windscreen washer additive to adequately remove road
film (see Weekly checks)

Windscreen washers ln;)/wratlve, or
unsatisfactory in operation

One or more washer jets inoperative

[ Blocked washer jet

[[] Disconnected, kinked or restricted fluid hose (Chapter 12)
[] Insufficient fluid in washer reservoir (see Weekly checks)
Washer pump fails to operate

[C] Broken or disconnected wiring or connections (Chapter 12)
[[] Blown fuse (Chapter 12)

[] Faulty washer switch (Chapter 12)

[] Faulty washer pump (Chapter 12)

Washer pump runs for some time before fluid is emitted
from jets

[C] Faulty one-way valve in fluid supply hose (Chapter 12)

ooooo

Electric windows inoperative, or unsatisfactory ir
operation

Window glass will only move in one direction

1 Faulty switch (Chapter 12)

Window glass slow to move

[} Battery discharged (Chapter 5A)

[T] Regulator seized or damaged, or in need of lubrication (Chapter 11
[C] Door internal components or trim fouling regulator (Chapter 11)
[[] Faulty motor (Chapter 11)

Window glass fails to move

] Blown fuse (Chapter 12)

1 Faulty relay (Chapter 12)

"1 Broken or disconnected wiring or connections (Chapter 12)
[] Faulty motor (Chapter 11)

Central locking system inoperative, or
unsatisfactory in operation

Complete system failure

~| Remote handset battery discharged, where applicable (Chapter
or1B)

—| Blown fuse (Chapter 12)

[J] Faulty relay (Chapter 12)

[C] Broken or disconnected wiring or connections (Chapter 12)

[] Faulty motor (Chapter 11)

Latch locks but will not unlock, or unlocks but will not loc

[[] Remote handset battery discharged, where applicable (Chapter |
or 1B)

1 Faulty master switch (Chapter 12)

7] Broken or disconnected latch operating rods or levers (Chapter 11

[7] Faulty relay (Chapter 12)

[[] Faulty motor (Chapter 11)

One solenoid/motor fails to operate

[-] Broken or disconnected wiring or connections (Chapter 12)
[C] Faulty operating assembly (Chapter 11)

Broken, binding or disconnected latch operating rods or levers
(Chapter 11)

Fault in door latch (Chapter 11)

r

1 |
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A

A-piliar trim panel - 1118

Accelerator pedal position sensor - 4A¢3, 4B+5

Aerial - 12¢14

Air conditioning system — 3¢10, 3¢11
switch - 12¢4

Alr distribution housing ~ 3¢10

Alr filter — 1A*13, 1B#15, 4Ae2, 4Be3

Air inlet hoses/ducts - 4B*4

Air temperature sensor — 4As7

Air valve servo motor - 3¢10

Airbags — 05, 1214, 1215

Airflow meter - 4B8

Alarm system ~ 12014

Alternator — 5A¢5

Antifreeze — 0012, 0017, 1A*13, 1Be14

Anti-lock braking system (ABS) - 9¢14

Anti-roll bar - 108

Anti-theft alarm system - 1214

Automatic transmission - 7Be1 et seq
fault finding - REF*20
fluid = 0017, 1Ae14, 7Be2

Auxiliary drivebelt - 1A*11, 1A*14, 1Be12, 1Be15
tensioner — 5A*4

Axle - 10210

B-pillar trim panel - 1118
Badges - 11¢15
Battery ~ 0¢5, 0015, 5A¢2, 5A¢3, REF*9
remote control - 1A*12, 1B«13
Big-end bearings - 2Ce12
Bleeding
brakes — 9¢2
clutch - 62
fuel system - 4B*6
Blower motor - 3¢9
resistor ~ 3¢10
switch — 12¢4
Body electrical systems - 12¢1 et seq
Bodywork and fittings ~ 111 et seq
corrosion ~ 1A#9, 1B¢10, REFe15
Bonnet - 115, 116
Braking system - 1A+10, 1Be11, 9¢1 et seq, REF*12, REF*13, REFe14
discs — 1A#7, 1Be8, 9¢7
fault finding - REFe21
fluid — 0013, 0217, 1A12, 1B*13
pads ~ 1Ae7, 1Be8, 9¢4
shoes - 1A8, 1B8, 95
Bulbs - 1204, 1267
Bumpers - 1194

C

Cables
bonnet - 115
handbrake - 9¢13
selector - 7A6, 7Be2
Calipers - 99
Camshafts - 2A¢12, 2B¢12
cover — 2A3
locking tools - 2Be4
position sensor — 4Ae7, 4B«9
sprockets - 2Ae11
Carpets - 1102

Catalytic converter — 4A8, 4Ce2, 4Ce4
oxygen sensor - 4Ce3
CD player - 12¢13
Centre console - 11220
Charcoal canister — 4Ce2
Charge air pipe - 4B¢4, 4B¢5
Charging — 5A2, 5A«4
Clutch - 6¢1 et seq
fault finding ~ REFe19
fluid — 013, 0017, 1A*7, 1A*12, 1B*7, 1B*13
module (with MTA control unit) - 7Ce2
Coil spring - 1010
Compression test - 2A#3, 2B3
Compressor — 3¢12
Condenser - 3¢11
Connecting rods — 2Ce9, 2C+11, 2Ce15
Console - 1120
Coolant - 0¢12, 0017, 1A*12, 1Be14
pump — 37
Cooling, heating and air conditioning systems - 31 et seq
fault finding ~ REFe119
Courtesy light — 127
Crankcase emissions control - 4Ce1, 4Ce2 4Ce3
Crankshaft - 2C*10, 2C*11, 2C*13
locking tools - 2Be5
oil seals — 2A*19, 2B*17
pulley — 2Ae7, 2B7
speed/position sensor - 4Ae7, 4Be9
Crossmember — 1124
Curtain airbags - 1216
CV joint - 8¢6
Cylinder block - 2C*10
Cylinder head — 2A#13, 2B 14, 2C#6, 2C#7, 2C*8

D

Depressurising fuel system — 4Ae3

Diesel engine in-car repair procedures - 2Be1 et seq
fault finding ~ REFe17

Diesel injection equipment - 0¢5, 4B+3

Dimensions - REFe1

Dipped beam - 12¢4

Direction indicator —~ 125, 1209

Disconnecting the battery - REFe9

Discs — 1Ae7, 1Be8, 9¢7

Doors - 116, 117, 118, 1110, REFe13

Drivebelt - 1A*11, 1A¢14, 1Be12, 1Be¢15
tensioner — 5Ae4

Driveplate - 2A*20

Driver’s side lower trim panel - 1122

Driveshafts — 1A*8, 1B#9, 8¢1 et seq, REF*14
fault finding - REFe20
oil seals ~ 7A*6, 7Be4, 7C*3

Drivetrain - 1A#10, 1B¢10

Drums ~- 9¢8

Ducts - 4B¢4

E

Earth fault — 122

Easytronic transmission - 7C#1 et seq
0il = 0217, 7Ce2

EGR valve — 4Ce3, 4Ce4

Electric cooling fan - 3¢5

Electric window switches — 12¢4

Electrical systems — 0216, 1A*10, 1B»10, REFe13
fault finding — 122, REFe2? 2F7«
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Electronic control unit (ECU)

ABS - 9e14

airbag ~ 12¢16

automatic transmission — 78¢5

clutch module with MTA — 7Ce2

fuel system — 4A#8, 4B+9
Emissions control sy - 1A#13, 1B*14, 4Ce1 et seq, REF*15
Engine fault finding - REFe17, REFe18
Engine in-car repair procedures

diesel engine — 2Be1 et seq

petrol engine - 2Ae1 et seq
Engine oil - 0012, 0¢17, 1A6, 1B*6
Engine removal and overhaul procedures — 2Ce1 et seq
Evaporative emission control - 4Ce2
Evaporator — 3¢12
Exhaust emissions — 1A¢13, 1Be14, 4Ce1, 4Ce2, 4Ce3
Exhaust gas recirculation system - 4Ce1, 4Ce2, 4Ce3, 4Ce4
Exhaust manifold — 4A#8, 4Be14
Exhaust system — 1A#9, 189, 4A«9, 4B*16, REF*14, REF*15

=

Facia — 1121
centre switches — 11021, 123
Fan —- 3¢5
Fault finding — REF+16 et seq
automatic transmission - REFe20
braking system — REFe21
clutch - REFe19
cooling system - REFe119
diesel engine ~ REF*17
driveshafts - REF=20
electrical system — 12¢2, REF22, REF*14
engine — REFe17, REF*18
fuel and exhaust systems — REFe19
manual transmission ~ REFe20
suspension and steering - REFe21
Filter
air = 1Ae13, 1Be15, 4Ae2, 4Be3
fuel - 1Be8, 1B*11
oil = 1A6, 1B*6
particulate - 4B*16
pollen - 1A*10, 1Be11
Fixed window glass — 1114
Fluid cooler — 7Be4
Fluids ~ 0017
leaks ~ 1Ae7, 1Be7
Flywheel - 2A#20, 2B+19
Foglight - 1296, 12¢9
Footwell
centre trim panel - 1119
lights ~ 128
Fuel and exhaust systems - diesel engines — 4Be1 et seq
Fuel and exhaust systems — petrol engines - 4A=1 et seq
fault finding - REFe19
Fuel evaporation emission control — 4Ce1
Fuel filter - 1Be11
water draining ~ 1B8
Fuel gauge sender unit - 4A#4, 4B+6
Fuel injection system — 4A#6, 4Be8, REF*15
Fuel injectors — 4A7, 4B+11
Fuel pressure regulating valve - 4B¢13
Fuel pressure sensor — 4B+9
Fuel pump - 4A#6, 4B+8, 4B+9
Fuel rail - 4A7, 4Be10
Fuel tank — 4Ae3, 487
Fuses — 123

G

Gaiters
driveshaft — 83
steering gear - 10#13
Gear lever
assembly - 7Ce2
housing - 7Ae5, 783
lock — 7Be3, 7Be4
position display - 7B5
position switch — 7Be4
Gearchange mechanism — 7A#3, 7As5
Glovebox - 1121
lights — 128
Glow plugs - 5A«8
Grille - 1114
Guide rails - 2B¢11

H

Handbrake — 1A*11, 1B*12, 9¢12, 9¢13, REFe12
warning light switch — 9e14
Handles
doors - 118
tailgate - 11213
Headlight — 124, 128
beam alignment - 1Ae11, 1Be13, 1249
Heat exchanger - 2B+18
Heat shield(s) - 4A«10
Heated rear wind itch — 12¢4
Heated seats — 12¢14
Heater/ventilation system — 3+8
blower motor — 3¢9
blower motor resistor - 3¢10
control — 3«8
control cables - 3¢9
control illumination — 128
matrix — 3¢9
High-level stop-light - 12¢7, 129
High-pressure diesel injection system - 483
fuel pump ~ 4Be9
Hinges
lubrication — 1A*9, 1B¢10
Horn — 1211
Hoses — 1A#8, 188, 3¢2, 4Be4, 9¢3
leaks — 1Ae7, 1Be7
Hub bearings — 1024, 109
Hydraulic modulator (ABS) - 9¢14
Hydraulic tappets — 2A*12, 2B*14, 2Ce8

Ignition switch — 5A«6, 123
Ignition system - petrol engines - 5Be¢1 et seq
In-car repair procedures

diesel engine — 2B+1 et seq

petrol engine - 2A*1 et seq
Indicator - 125, 129
Information display unit - 12¢10
Injectors — 4A«7, 4Be11
Inlet air temperature sensor — 4A«7
Inlet hoses/ducts - 4Be4
Inlet manifold ~ 4A#8, 4B+13
Input shaft

oil seal - 7A*6

speed sensors - 7Be5
Instruments — 1A=10, 1B¢10, 12¢9
Intercooler - 4B+14

charge air pipe — 4B#4, 4Be5
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J

Jacking and vehicle support - REFe9
Jump starting - 07

K

Knock sensor — 4A¢7

L

Lambda sensor — 4Ce2, 4Ce3

Leakdown test — 28B4

Leaks ~ 0410, 1A*7, 1Be7

Light units — 128

Lighting switch - 12¢3

Locknuts, locktabs and washers — REFe8

Locks
bonnet - 116
doors - 118

lubrication — 1A9, 1810
selector lever — 783, 7Be4
steering column - 123
tailgate — 1112
Lower arm — 107
Lubricants and fluids ~ 017
Luggage area trim panel - 1119
Luggage compartment lights — 128

Main beam — 125
Main bearings — 2Ce12
Manifold pressure sensor — 4A*8, 4B¢9
Manifolds
exhaust — 4A#8, 4B+14
inlet ~ 4Ae8, 4B#13
Manual transmission - 7A*1 et seq
fault finding - REF20
oil = 0017, 7A°2
Master cylinder
brake - 9¢10
clutch - 63
Matrix — 3¢9
Mirrors — 1113, 1120, REFe12
switches — 12¢4
Mixed air valve servo motor - 3#10
Mixture regulation oxygen sensor — 4Ce2
MOT test checks - REF*12 et seq
Mountings - 2A#*21, 2Be19

N

Number plate light - 12¢7, 12¢9

o
Oil
Easytronic transmission — 0¢17, 7Ce2
engine - 0012, 0¢17, 1A*6, 1B6
manual transmission — 0e17, 7A2
Oil cooler - 2B#18
Oil filter ~ 1A#6, 1B*6
Oil level sensor - 5Ae7
Qil pick-up pipe ~ 2A*17
Oil pressure warning light switch — 5As7
Oil pump - 2A*18, 2B¢16
Oil seals - REF*8
crankshaft - 2A«19, 2Be17
driveshaft — 7A#6, 7Be4, 7Ce3
input shaft — 7Ae6

Open-circuit - 12¢2
Output shaft speed sensors - 7Be5
Oxygen sensor — 4Ce2, 4Ce3

P

Pads - 1A#7, 1Be8, 94
Particulate filter - 4B+16
Pedals
accelerator position sensor — 4Ae3, 4Be5
brake — 910
clutch - 65
Petrol engine in-car repair procedures - 2A*1 et seq
Pipes - 1A*8, 1B*8, 9¢3
Piston rings ~ 2Ce13
Pistons - 2Ce9, 2Ce11, 2Ce15
Pollen filter — 1A*10, 1Be11
Pre/post-heating system (diesel engines) - 5A+7
control unit - 5A«8
Pre-catalytic converter temperature sensor - 4Ce4
Priming and bleeding fuel system - 4B¢6
Puncture repair - 08, 09
Purge valve — 4Ce2

R

Radiator — 1A*12, 1Be14, 32

grille - 11«14
Radio/CD player — 12213
aerial - 12¢14

Reading light - 127
Rear axle - 10210
Rear light cluster -~ 1206, 1249
Rear window switches - 12¢4
Recirculating air valve servo motor - 310
Regulator window glass - 1110
Relays - 12¢3
Rel ylinder (clutch) — 6e4
Remote control battery — 1A+12, 1B#13
Resonator — 4B+4
Reversing light switch — 7As6
Road test - 1A¢10, 1B¢10
Roadside repairs — 0+6 et seq
Roadwheel bolt tight ~1Aeg, 1B+10
Rocker arms - 2A*12, 2B#14, 2C8
Routine maintenance
bodywork and underframe — 11¢1
upholstery and carpets — 112
Routine maintenance and servicing - diesel models - 1B*1 et seq
Routine maintenance and servicing - petrol models - 1A#1 et seq

S

Safety first! - 0¢5, 013
Screen washer fluid - 0¢13
Screw threads and fastenings — REFe8
Seat belts — 1117
Seats - 11¢15, 12014
Selector
cable — 7A#6, 782
lever assembly — 7Ce2
lever housing — 7Ae5, 7B+3
lever lock ~ 7Be3, 7Be4
lever position display — 78«5
lever position switch — 7Be4
rod - 7A*5
Service interval indicator — 1A¢10, 1B+11
Servo unit - 9¢12
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Shift module (Easytronic transmission) — 7Ce2 Timing holes - 2B*4
Shock absorber - 10¢9, REFe13, REFe14 Timing
Shoes — 1A«8, 1B#8, 95 ignition ~ 5Be2
Short-circuit - 122 valves — 2Be4, 2Be5
Side airbags - 12+16 Tools and working facilities - REF*8, REF*10 et seq
Side sill trim panel - 1118 Torque link — 2A*21, 2B*20
Sidelight - 125 Towing - 010
Spark plugs - 1A*14 Track rod - 10013, 10¢14
Speakers - 12¢14 Trim panels - 1107, 11014, 1118, 11021, 11022
Springs - 10¢10, 14 Turbocharger — 4Be14
Sprockets ~ 2B¢11 charge air pipe — 4B¢4
camshaft - 2A*11 Tyres — REFe15
Starting and charging systems — 5A*1 et seq condition and pressure - 014
Start-up after overhaul - 2C¢16 pressures — 0017
Steering — 1A*8, 1A¢10, 1B+9, 1B*10, REF*13, REF*14 specialists - REFe7
angle sensor — 9¢15
angles — 10¢14 U
gear - 10013
Steering column — 10812, REFe12 Underbody - 1A¢9, 1810
electronics module - 1212 Underbonnet check points — 011
ock — 123 Underframe - 111
shrouds — 11922 Under-panels - 11214
switches — 12¢3 Upholstery - 112

Steering wheel - 1011, REFe12
wheel switches ~ 124

Stop-light - 1207, 129 Vv

switch — 913 Vacuum pump (diesel engine models) - 9¢15
Strut Vacuum servo unit - 9¢12

suspension — 105 Valve timing - 2Ae5, 2Be5

tailgate - 11¢12 holes — 2Be4
Stub axle —10¢9 Valves - 2C+7, 2C#8
Subframe - 108 Vauxhall/Opel Corsa manual - 0e4
Sump ~ 2A*17, 2B+16 Vehicle identification - REFs7, REF13
Sunroof - 1114 Vehicle support — REFeg
Suspension and steering - 1As8, 1A+, 1A+10, 1B+9, 1B+10, Vent panel - 11+21

10¢1 et seq, REF*13, REFs14 Ventilation system — 3¢8

fault finding - REF*21
Switches ~ 12¢3 W

facia centre/vent panel - 1121

handbrake warning light - 9¢14 Washer system — 12¢12

ignition — 5A#6 Water pump — 3¢7

illumination — 12¢8 Weekly checks - 011 et seq

oil pressure warning light - 5Ae7 Weights ~ REFe1

reversing light — 7A«6 Wheels - REFe15

selector lever position - 7Be4 alignment - 1014

stop-light - 913 arch liners - 1114

Winter mode - 7Be5 bearings — 109, 104, REFe14
Swivel hub - 103 changing — 0*8

Wheel cylinders — 9¢9
Wheel speed sensor (ABS) - 9¢15
T Windows

lass - 1110, 11014
Tailgate - 11012, 11213, 1114 gwitches_ 12¢4
aperture trim panel - 11220 Windscreen — 11¢14, REFe12
washer jet - 1212

cowl panel - 11¢14
a;':)s;e;‘g:’en; ;.1122° 12 washgr system — 12012
; by

Tappets - 2A+12, 2B+ 14, 2C+8 I
Temperature sensor - 3¢6, 4A7, 4Ce4 Wiper arm — 12¢11
Vormioon: Wiper blades - 015

Apdiary/divenR - AN Wiper motor — 12611, 12¢12
Th:::l\r«‘aima—ma: 52A'1 1,2B+11 Wiring diagrams — 12¢17 et seq
Throttle housing — 4As6, 4B+8 Working facilities - REFe11
Timing chain — 2A«7, 2Be11

tensioner — 2A*11, 2Be11 Y
Timing cover — 2A#7, 2Be7 Yaw rate sensor — 91"
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