2000 Volvo S40 L4-1.9L Turbo VIN 25 B4204T2

Engine: Application and ID

Engine:

Liquid-cooled, gasoline, inline, 4-cylinder, turbocharged engine. Aluminum alloy cylinder block with cast-iron cylinder liners cast directly into the
block. Aluminum alloy cylinder head with double overhead camshafts and separate intake and outlet channels. Engine lubrication is provided by an
eccentric pump driven from the crankshaft Full-flow type oil filter. Exhaust emission control is accomplished by multiport fuel injection, a heated
oxygen sensor and a three-way catalytic converter.

Designation: Volvo B 4204 T3.

Output 162hp at 5100 rpm (121 kW at 5100 rpm)

Max torque 177 ft. Ibs. at 1800-4800 rpm (240 Nm at 1800-4800 rpm)

Number of cylinders 4

Bore 3.27" (83 mm)
Stroke 3.54" (90 mm)
Displacement 1.95 liters
Compression ratio 9.0:1

Number of valves 16

Valve clearance mechanical
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Vehicle: Service and Repair

Cables, General
KA. Cables, general
General

This Service Manual is for the repair and replacement of cables in an existing cable harness. Choice of cable size and rating, cable routing for
installing accessories or other installations are not covered here.

- For mounting accessories or subsequent wiring work refer to the instructions for the particular part involved.
Normal multiple strand cable

There are different types of cable. The most common is multiple strand (more than 7 strands) of copper. There are also single strand cables and
minimal strand (2-7 strands). Cables have different areas and color codes.

Cable area

e —

Specifications that give a cable area are always based on the area of the core (the copper strands). The cable area does not include the insulation.

Cable insulation (sheath)

Nearly all cables are of the insulated type and have either single or double insulation.
Some copper cables have no insulation.
Other types of cable

Shielded cables

Shielded cables are used for carrying signals from antenna and in wiring for engine control modules. Braided wire shield is wrapped around on or
two conducting copper strands which provides protection against interference from electromagnetic high frequency fields.

Special tools are required for stripping, splicing and connecting shielded cables.

Twisted pair

Twisted pair cables reduce the effects of magnetically induced interference. When splicing twisted pair cables the splice points must not be made
parallel.

Splicing Cables, General
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Splicing cables, general

Splicing, different types
Insulated moisture proof butt connector

A butt connector is used for joining two cables by crimping and shrinking.
The crimping is done at two points (1) on a metal girdle to join the cable cores from each side.
The crimp section of the connector is divided in the center by an metal tab (2) which is where the cable core ends meet

The support sections (3) are coated with glue on the inside. When they are heated the plastic layer shrinks, the glue is released and flows out in the
connector over the cable. When correctly used this method provides a strong and moisture proof joint.

For method details with insulated butt connector. See: Splicing Using Insulated Moisture Proof Butt Connector

Uninsulated butt connector

This type of butt connector is used in certain production operations to join cables.

To insulate the crimped butt connector a heat-shrinkable tubing is used that has an internal coating of glue. When heated the tube shrinks and the
glue melts for good sealing properties and moisture protection.

Splicing using an uninsulated butt connector is not covered in this Service Manual.

Where an uninsulated butt connector must be replaced use an insulated butt connector. See: Splicing Using Insulated Moisture Proof Butt
Connector

Branch point

Several cables can be joined together in a branch point splice. To make a branch point use an insulated butt connector. See: Splicing Using
Insulated Moisture Proof Butt Connector

New Cable Terminal

New cable terminal
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CAUTION: Always use a new Volvo original cable terminal of the recommended type and quality when replacing a cable terminal.

Identify the cable terminal

First compare the cable terminal removed from the housing with the cable terminals in the repair kit pin 9814235. Look inside the box lid and
compare the terminal with those in the assortment available in the box.

NOTE: Cable area When the correct type of cable terminal is identified choose one of the right size for the cable area required. Seal sws For cable
terminals designated sws a seal must be used.

Stripping the cable insulation
If no similar cable terminal is available in the cable terminal assortment
If the cable terminal does not compare with any of those available in the assortment in the box, check in the relevant Spare Parts Catalogue.

NOTE: When the correct type of cable terminal is identified in the Spare Parts Catalogue, choose a cable terminal of the right size for the cable
area required and order the cable terminal.

Seal sws and plug
Seal sws for cable terminals

CAUTION: Always use the correct size of seal to match the cable.

A seal must always be used for cable terminals with the designation sws.
How to identify a cable terminal that requires a seal:

- If there is a hole or slot (see arrow in illustration) in the insulation wings a seal must be used.
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Seals are used where the cables are exposed to aggressive environmental factors and there is a risk of moisture penetration in the housing cavities.

The rubber-based seals prevent oxidization and retain moisture proof properties even when subjected to heavy vibration and extremes of
temperature.

The seals are crimped round the cable at the insulation wings on the cable terminal.

The seals have different colors which are coded according to size as shown in the table below.

. . Cable diameter
e e

Table for cable terminal seals

Plug

Plugs are used to close the unused cavities in a moisture proof housing.
A plug is in principle like a seal but without a hole in it for a cable.

Plugs are included in the repair kit p/n 9814235 for housings with cable terminals of the type 2.8 sws.
Example 1

Example 1

Socket type housings p/n 3523410-3, and equivalent pin housings Replacement of cable terminals
Remove housing
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- Pull back the rubber cover on the cables

- Remove rubber gasket (socket housings only).

- Carefully release the clips by bending them out with a small screwdriver (one clip per side).
- Depress the catch on the front of the housing and lift the housing out of the connector cover.

Open the housing

Release the housing secondary locking as shown.

- Insert a small screwdriver (approx. 3 mm blade width) as shown. Bend the secondary locking catch outward carefully and push the locking
cover forwards 1.5 mm.

For a combined pin housing do the following:

- Release the pin housings from each other.
The illustration shows pin housings with the contact side up.

Open the housing section to replace terminal
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Front housing section
- The front housing section opens by carefully bending the secondary locking out and sliding the locking cover forwards 1.5 mm.

Other housing sections
- The other housing sections open by pressing in the locking catch on the cable side and sliding the locking cover forwards 1.5 mm.

Extract the cable terminal

No terminal removal tool is required.
- Extract the cable terminal from rear of the by pulling on the cable.

Crimp new cable terminal

The cable terminal is 1.6 Pin/Pin socket.

- Use astrip length of 3 to 4 mm and strip the cable as described in Stripping a cable.
- Use crimp tool (green) p/n 981 4226 and crimp the cable terminal as described in Crimping a cable terminal.

Insert new cable terminal
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NOTE: The locking cover must be in the open position protruding 1.5 mm as described in (NA2).

- Insert the new cable terminal in the housing from the cable side in the correct cavity. A "click™ can be heard when the terminal is pushed fully
home.

Close the housing

Secondary locking
- Push the locking cover back to the starting position for secondary locking of the housing. A "“click" indicates the lock has engaged.

Check
- Carefully pull on the cables to check the terminal is firmly attached.

Reassemble the connector

- Replace the connector cover. Check that the catches (3 catches) engage.
- Replace gasket seal (only for socket housings).
- Push on rubber seal over housing

Example 2
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Example 2A

Socket housings p/n 6849321-2
Replacement of cable terminal in socket housing

NOTE: For equivalent pin housing, see Example 2B.

Separate the connector pin and socket housings

If the connector is intact then first remove the socket housing (female) from the pin housing (male). See illustration.
- Undo the locking screw. (Some connectors have no locking screw).
- Turn the connector housing retaining ring (outer ring) counterclockwise.
- Separate the two halves of the connector.

Extract socket housing

Extract socket housing from the connector housing as follows:

- Remove retaining ring from the connector by inserting a small screwdriver from the rear of the ring and pry open the 3 catches.
- Pull back rubber seal on the cables.

Open socket housing

- Open the socket housing secondary locking by turning the two rings shown in the illustration. A “click" indicates that the secondary locking
has disengaged.

Extract the cable terminal
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No terminal removal tool is required.
- Extract the cable terminal from the rear of the housing by tugging on the cable.

Crimp new cable terminal

The cable terminal is 1.6 Pin socket.

- Use strip length 3 to 4 mm and strip the cable as described in section Stripping a cable.
- Use crimp tool (green) pin 981 4226 and crimp the cable terminal as described in Crimping a cable terminal.

Insert new cable terminal in housing

NOTE: The housings secondary locking must be open, see (NB3).

- Insert the new cable terminal in the correct socket housing cavity from the cable side. A "click"" indicates that the catch has engaged.

Close socket housing

Secondary locking
- Activate secondary locking by Turing both the ring sections as shown in the illustration. A "click™ indicates that the secondary locking has
engaged.
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Check
- Carefully pull on the cables to check the terminal is firmly attached.

Reassemble the connector

- Push the rubber seal on to the socket housing.
- Replace the retaining ring on the socket housing.

Example 2B

Pin type housing p/n 3545784-5
Replacement of cable terminals in pin housing

NOTE: For equivalent socket housing, see Example 2A.

Separate the pin and socket housings of the connector

If the connector is intact:
- First disconnect the socket housing from the pin housing as m Example 2A.

Open the connector

- Turn the retaining ring on the connector counterclockwise until a "click" indicates it has disengaged.
- Remove the retaining ring and pull back on the cables.

- Release the two catches on the sides using a narrow screwdriver.

- Withdraw the inner tube and pull back on the cables.

Open the pin housing
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- First remove the pin housing from the outer shell.
- Open the pin housing secondary locking by Turing the two rings as shown. A "click™ indicates that the secondary locking has disengaged.

Extract the cable terminal

No terminal removal tool is required.
- Extract the cable terminal from the rear of the housing by pulling on the cable.

Crimp new cable terminal

The cable terminal is 1.6 Pin.

- use strip length 3 to 4 mm and strip the cable as described in stripping a cable.
- Use crimp tool (green) p/n 9814226 and crimp the cable terminal as described in Terminal crimping.

Insert the new cable terminal in housing

NOTE: The housing secondary locking must be open as in (NC3).
- Insert the new cable terminal in pin housing from the cable side in the correct cavity. A "click" indicates that the catch has engaged.

Close socket housings
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Secondary locking
- Close the housing and activate secondary locking by turning both the ring sections as shown in the illustration. A "click" indicates that the

secondary locking has engaged.

Check
- Carefully pull on the cables to check the terminal is firmly attached.

Reassemble the connector

- Insert the pin housing in the outer shell. The tab slot should be lined up with the guide groove.
- Insert the inner tube in the outer shell. Line up the slot with the guide groove. Press the inner tube firmly in so the catches engage in the

correct position.

- Reinstall the retainer ring on the pin housing and turn the ring clockwise until the catch engages.

Example 3

Example 3

Socket type housing p/n 3523276-8
Replacement of cable terminals

Remove the connector cover
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- Pull the rubber sleeve back on the cables.
- Keep both catches pressed in (one on each side) and pull the connector cover up.
- Remove the connector cover from the housing.

Open the housing

Release the secondary locking catches (one on each side) as follows:

- Insert a narrow screwdriver blade as shown. Carefully bend back the catch at the edge and push the secondary locking slightly forwards
(approx. 1 mm).

Extract the cable terminal
Follow the instructions in when the cavity opening has two extraction grooves.

Crimp new cable terminal

Crimp the cable terminal as in Crimping a cable terminal. Do not forget to install a new seal on the cable.
Insert the new cable terminal in the housing
NOTE: The housing secondary locking must be slightly open as in (ND2).

- Insert the new cable terminal in the housing from the cable side checking that it is in the correct cavity. A "click” indicates the catch has
engaged.

Close the housing
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Secondary locking
Press the secondary locking catches (one on each side) slightly to their original position.

Check
- Carefully pull on the cables to check the terminal is firmly attached.

Reassemble the connector

- Replace the connector cover by depressing the locking catches (one on each side).
Check that the catches have engaged properly.

- Push rubber seal into place.

Example 4

Example 4

Socket type housings pin 1362989-4, and corresponding pin housings
Replacement of cable terminals

Open the housing
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Hold the housing as shown and open the secondary locking as follows:
- Using a small screwdriver press the catches on the secondary locking in from the side shown in the illustration. A "click™ will be heard.
When the secondary locking is pressed in the locking cover slides open and the cavities open.
Extract the cable terminal
Follow instructions in cavity opening with one extraction groove.

Crimp new cable terminal

Crimp new cable terminal as in crimping! a cable terminal.
Insert the new cable terminal in the housing
NOTE: The housing secondary locking must be in the open position as in (NE1).

- Insert the new cable terminal in the housing from the cable side checking that it is in the correct cavity. A "click" indicates that the locking
tab has engaged.

Close the housing

Hold the housing as shown and close it by activating the secondary locking as follows:
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- Using a small screwdriver press in the catches on the secondary locking from the opposite side. A "click" indicates that the secondary locking
has engaged.

General Information
Cable terminals, different types

WARNING: SRS No cable repair or other repair work may be carried out on the SRS system wiring. Follow the instructions for repair
work in the Restraint Systems.

The part numbers of the cable terminals are not given here. Look at the picture on the inside of the box containing the cable terminals, check the
Contents table in the Special Tools and the Spare Parts Catalogue for the model concerned.

Cable terminals are divided up into the following main groups
There are many different types of cable terminals intended for different purposes depending on current, mechanical stress, temperature, vibration
etc.

Moisture proof cable terminals

(IS

Moisture proof cable terminals are used where there is a risk of oxidation.
- Moisture proof cable terminals complete with cables are available both as pin and as socket fittings.

Note that these cable terminals are supplied as a complete spare part, ready-pressed and crimped with molded plastic covers on the cable.

Ring cable terminal (and forked cable terminal)
Cable terminals intended for use with screws/bolts and available in the following variants:

=t

- Insulated and uninsulated
- Closed crimping connection and open crimping connection
- Ring cable terminals are available in sizes to fit screws/bolts from M3.5 to M16

Receptacle terminals
Receptacle terminals are available in different variants:

- With locking tab and without locking tab.
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- With dimpling and without dimpling.
- Insizes 2.8, 4.8, 6.3, 8and 9.5
- The most common sizes are 4.8 and 6.3

Tab
Tab terminals are available in different variants:

- With locking tab and without locking tab.
- Insizes 2.8,6.3and 9.5
- The most common sizes are 2.8 and 6.3

Tab sws (Single Wire Seal)

- sws designation means that a seal must be installed in the insulation wings.
- Tab sws is available in size 2.8

Tab steel sws

- steel The "steel" designation means that the cable terminal tab or pin is reinforced with a steel spring.
- sws The "sws" designation means that a seal must be used in the insulation wings.
- Tab steel sws is available in size 2.8

Timer

Timer is a socket type cable terminal used with a tab terminal. Timer terminals are found in multiple pin housings.

- Timer terminals variants can be found with 1 or 2 locking tabs.
- Timer are available in sizes 1.6, 2.8 and 6.3
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1.6 Timer are also known as Microtimer.
2.8 Timer are also known as Minitimer.
6.3 Timer are also known as (Power)timer.

2.8 Timer sws

Timer is a socket type cable terminal used with a tab terminal. Timer terminals are found in multiple pin housings.
- sws The sws designation means that a seal must be used on the insulation wings.

0.64 Socket

Cable terminal 0.64 is available in one variant:

- With 2 locking tabs on the upper side
- Only 0.64 socket can be replaced. The equivalent 0.64 pin is mounted as a fixed part on components.

Pin terminals
Pin terminals are available in a number of variants:

- Without locking tab, with 1 locking tab and with 2 locking tab.
- Insizes 1.6,2.1 and 3.5 (A selection of pin terminals is shown in the illustration on the left)

- The most common sizes are 1.6 and 3.5
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Socket terminals
Socket terminals are available in a number of variants:

- Without locking tab, with 1 locking tab and with 2 locking tab.
- Insizes 1.6, 2.1 and 3.5 (A selection of socket terminals is shown in the illustration on the left)
- The most common sizes are 1.6 and 3.5

Primary Locking In General

Primary locking in general

The cable terminal is retained in position in the cavity using different types of locking catches. These locking catches are called primary locking.
There are two main types of primary locking:

- Primary locking in cavities
- Primary locking on cable terminals

Primary locking in cavities

Cable terminals without locking tab
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The primary locking is permanently located in the housing as an integral part of the cavity.
Cable terminals without locking tabs are used with housings which have integral primary locking in the cavities. An example is the 1.6 Pin/Socket
Primary locking on cable terminals

Cable terminals with locking tab

The primary locking tabs are located on the cable terminals.

Cable terminals can have either one locking tab (single primary locking) or two locking tabs (double primary locking).

~d{[_1D-

Without primary locking

Some combinations of housing/cable terminal have no primary locking with lockable lock catches/locking tabs.

The cavities in the housing in these cases have integral catches which hold the cable terminals in place. When the secondary locking on the housing
is opened the cable terminals can be lifted out No terminal removal tool is needed.

An example is a housing with moisture proof cable terminals.

Release primary locking
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A terminal removal tool is usually required to release the locking tab/locking catch so that the cable terminal can be extracted and removed.

Using Terminal Removal Tools
Using terminal removal tools

Choosing the correct tool
General

It is important to use the correct terminal removal tool when removing cable terminals. The tools are included in the repair kit or supplementary kits
supplied in the future.

This describes how to choose the correct tool by inspecting the cavity opening and the shape of the cable terminal.
If the type of cable terminal is already known, the table for cable terminals and tools in the "Special tools" can be used.

Cavity opening and cable terminal profiles

The cavity opening in the housing has an easily identifiable profile on the connector side.
Turn the housing so that the connector side is visible. How does the cavity profile look?

The cavity opening may be as follows:
- With one extraction groove
- With two extraction grooves
- Asquare profile
- Around profile
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- Or housings with half-open connector sides (the cable terminal is partly exposed with a visible locking tab in the cavities).
Using terminal removal tools

NOTE: If the receptacle housing has a secondary locking, this must be in the open position. Always push the cable terminal forward in the cavity
first. Push it towards the connector side of the receptacle housing before inserting the terminal removal tool.

The terminal removal tool shown in the following has been inserted in the cavity from the connector side of the housing.

The cable terminal is extracted by pulling on the cable from the cable side of the housing.

The housing cavities are numbered on the inside and

outside with the terminal numbers. Always check that the correct cable terminal has been removed.

If a wiring diagram is used for fault-tracing / repairs, check it against both the terminal numbers on the housing and the cable color code.
Removing cable terminals with locking tabs

NOTE: If the receptacle housing has a secondary locking, this must be in the open position. Always push the cable terminal forward in the cavity
first. Push it towards the connector side of the receptacle housing before inserting the terminal removal tool.

The locking tab secures the cable terminal

The illustration shows the location of the cable terminal in the housing with the locking tab (the primary locking) held by a catch in the cavity.

NOTE: The text describes, and the illustration shows, cable terminals with a locking tab. The same principle also applies to cable terminals with
two locking tabs.

Release the locking tab for the cable terminal as follows

To extract the cable terminal, the locking tab must be released (held down) with a terminal removal tool.

1. Press the cable terminal in the cavity forwards as far as it will go. This will free the locking tab from the cavity catch.
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2. Insert the terminal removal tool in the cavity from the connector side of the housing. The tool presses down the locking tab. This allows the
cable terminal to pass the catch in the cavity.
Hold the terminal removal tool in place.

3. Extract the cable terminal from the cable side of the housing: Pull the cable.
If the cable terminal is stuck, first remove the terminal removal tool.

What NOT to do

An example of an incorrect working method

The locking tab may be damaged if the terminal removal tool is inserted in the cavity before the cable has been pushed forwards. The cable terminal
could then be difficult to extract.

In the illustration beside, there is not room for the locking tab to be pressed down by the terminal removal tool. The locking tab is pressed down by
the tools towards the stop lug. It bends into a shape that will lock it in position.

When the Cavity Opening Has Two Extraction Grooves
When the cavity opening has two extraction grooves

Terminal removal tool, P/N 9814228

Use pointed, pincer type terminal removal tool, P/N 9814228.
This terminal removal tool is used for cable terminals with two locking tabs:

A 2.8 Flat pin steel
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B 2.8 Timer and 2.8 Timer

C 6.3 Timer

Choose the terminal removal tool with the correct width

There are two sizes of cavity opening. See the example in the illustration.
Select the terminal removal tool with ends which match the extraction groove in the cavity opening.

- The narrow ends are 0.9 mm wide.
- The broader ends are 1.6 mm wide.

Press the cable terminal in the cavity forwards as far as it will go. This will free the locking tab from the cavity catch.
Insert the terminal removal tool in the groove over and under the cable terminal. Extract the cable terminal.
Always follow the instructions for using terminal removal tools. These instructions give the correct working procedure.

- Proceed for replacing a cable terminal instructions about how to crimp a new cable terminal.

Cavity Opening With One Extraction Groove
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Cavity opening with one extraction groove

Terminal removal tool, p/n 9814229

A terminal removal tool p/n 9814229 with a single blade type tip must be used.
This terminal removal tool is used for cable terminals with one locking tab:

A 2.8 Timer

B 6.3 Receptacle terminal

Choose the terminal removal tool with the correct width

There are two sizes of the cavity opening. See illustration.
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Choose a terminal removal tool with ends which match the cavity opening extraction groove.

- The narrow ends are 1.5 mm wide.
- The wider ends are 2.7 mm wide.

Press the cable terminal in the cavity forwards as far as it will go to free the locking tab from the cavity catch. Insert the terminal removal tool in the
groove as illustrated.
Always follow the instructions, when secondary locking is of the lid type which give the correct working procedure.

- Proceed to replacing a cable terminal. Replacing a cable terminal in order to crimp a new cable terminal.

Housing With Half-Open Contact Side

Housing with half-open contact side

(When the cable terminals are partly exposed with the locking tabs visible in the cavities)

Housings of this type have partly exposed cable terminals on the contact side with the locking tabs visible in the cavities.
Usually this type only includes tab cable terminals with one locking tab.

[llustrated are:

A 2.8 Tab sws

B 6.3 Tab (also in sizes 2.8 and 9.5)

Use terminal removal tool p/n 981 4229.

The illustration below shows a housing with tabs. To extract pin cable terminals read the instructions at Housings with round cavity opening.

Choose a terminal removal tool with an end that matches the cavity opening.

- The narrow ended tool is 1.5 mm wide.
- The wider end is 2.7 mm wide.

Press the cable terminal in the cavity forwards as far as it will go to free the locking tab from the cavity catch.
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Insert the terminal removal tool in the groove as illustrated. Always follow the instructions for using terminal removal tools which give the correct
working procedure.

Replacing a cable terminal in order to crimp a new cable terminal.

Housings With Square Cavity Openings
Housings with square cavity openings

Terminal removal tool

When a housing has 0.64 sockets use a terminal removal tool with a narrow square end (1.2 x 1.2 mm).
Shown is a 0.64 socket cable terminal.
The terminal removal tool for 0.64 sockets is not included in the repair kit p/n 981 4235.

Single or double row of cavities

There are two main types of 0.64 housings. Check the contact side of the housing. Does the housing have a single or double row of cavities?
- Proceed to the appropriate type below.

Single cavity row

For a single row of cavities the terminal removal tool is inserted in the open groove on the upper side for each terminal.

Press the cable terminal forwards in the cavity. Insert the terminal removal tool end between the cable terminal locking tabs and extract the cable
terminal.

Double cavity row
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For a double cavity row the terminal removal tool is inserted from the contact side in the upper row of cavities for the terminal to be extracted.
The lower cavities are used to fasten the cable terminals in place.

Press the cable terminal forwards in the cavity. Insert the terminal removal tool and extract the cable terminal.

Proceed

Replacing a cable terminal in order to crimp a new cable terminal.

Housings With Round Cavity Opening
Housings with round cavity opening
Cable terminals that are extracted without using a terminal removal tool

1.6 Pin/Pin sockets

%)

For housings for 1.6 Pin/pin sockets no terminal removal tool is used.
The cable terminals have no locking tabs. The primary locking is located in the cavities.

With the secondary locking opened the cable terminals can be extracted from the cable side by pulling the cable. No terminal removal tool is
required.

- See Example 1 and Example 2A for the procedure.
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The cavity opening for 1.6 Pin/Pin sockets is the smallest of the round cavity types.
Replacing a cable terminal in order to crimp a new cable terminal.

3.5 Moisture proof pin/pin sockets

~C( ([

Housings intended for moisture proof pin/pin socket terminals do not require a terminal removal tool.
The cable terminals have no primary locking. Integral catches in the cavities retain the terminals in the housing.

With the secondary locking opened the cable terminals can be extracted from the cable side of the housing by lifting them up.

No terminal removal tool is required.

Moisture proof pin/pin sockets are ready-to-use with the cable fitted and are available as a complete spare part.
Cable terminals that are extracted with terminal removal tools
2.1 Pin/Pin sockets and 3.5 Pin/Pin sockets

Terminal removal tool, pin 981 4230
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For round cavity openings a terminal removal tool with a hollow end is used.
The terminal removal tool is used for the following cable terminals:

A 2.1 Pin/Pin sockets

B 3.5 pin/pin sockets

Choose a terminal removal tool with the correct diameter
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There are two cavity opening sizes. See illustration.
Choose a terminal removal tool which matches the cavity opening.
- The smaller end is for diameter 2.1
- The larger end is for diameter 3.5
Press the cable terminal in the cavity forwards as far as it will go to free the locking tab from the cavity catch.
Insert the terminal removal tool in the groove as illustrated.
Always follow the instructions for using terminal removal tools which give the correct working procedure.

Replacing a cable terminal in order to crimp a new cable terminal.
Single Terminal Housings

Single terminal housings

Cable terminals without locking tab

=

Single terminal housings without a locking tab such as receptacle terminals.

The terminal removal tool is inserted from the cable side.

Use terminal removal tool p/n 981 4229.

Insert the terminal removal tool under the cable terminal from the cable side.

The point of the terminal removal tool pushes in and releases the primary locking (locking catch) in the housing cavity.
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- Withdraw the cable terminal and terminal removal tool at the same time.
- Replacing a cable terminal in order to crimp a new cable terminal.

Miscellaneous, exceptions

The housings shown here have a divided cable terminal. The cable terminals have no locking tab. The primary locking is located in the housing
cavity on the cable side.

Use a feeler gauge approx. 0.15 mm. Press in locking catch and extract the cable terminal.
Replacing a cable terminal in order to crimp a new cable terminal.
Inserting Cable Terminal In A Housing

When cable terminal is to be inserted in a housing

Keep in mind the following
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The secondary locking must always be open.

Inspect the locking tab/tabs on the terminal for damage and check that they are not pressed inward.

The cable terminal must be inserted from the housing's cable side.

Check against the wiring diagram that you have the correct cavity/position number.

Turn the cable terminal the right way up. Check against the other terminals.

When the cable terminal is inserted in the cavity a "click" is often heard when the primary locking engages.
Check that the cable terminal is firmly in place by pulling lightly on the cable.

Proceed
When the cable terminal is located in the housing it should be closed.
Closing the housing

Keep in mind the following

The secondary locking must always be adjusted to the initial position.

The secondary locking must be closed in reverse order to the way it was opened.

When the secondary locking is closed a "click" is often heard.

If it cannot be closed it might be because the cable terminal is not completely inserted in the cavity.
If the connector has a sheath, cover or rubber gasket for the housings, do not forget to reinstall it.
After completing the repair work

- Replace the battery negative cable terminal on the battery.
- check functions for the equipment affected by the repair.

Cutting and Checking A Cable

Cutting and checking a cable

Cutting a cable
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If the cable is connected to a connector first remove the cable with the cable terminal from the housing.
- Cut the cable at the cable terminal.

Minimize length loss on cables

If there Is a risk that the cable will be too short when the cable terminal is replaced follow this procedure in order to minimize length loss for tightly
routed cables:

- Cut the cable terminal between the core crimp and the insulation wings.
Inspect the cable insulation
Check if there is

- Visible mechanical wear or damage from excessive loadings.

- Visible damage from excessive electrical loadings in the form of discoloration or melted material.

If the damage is only at the end of the cable
Cut off the damaged section and check that the length remaining is sufficient.

If the cable is too short it must be renewed or a new section of cable added
- Replacement of cable
- See Splicing using insulated moisture proof butt connector.
If there is damage along the cable
Replace the cable with a new one
- Replacement of cable. For small areas of damage such as scratches (not deep ones) it can be enough to apply reinforcement to the cable

insulation by using a heat-shrinkable tubing over the damaged area. If good sealing properties are required then either a shrinkable tubing
with internal coating of glue or self-vulcanizing tape p/n 3540116-5 must be used.

Stripping A Cable
Stripping the cable

Stripping the cable for a cable terminal
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If the cable is to be stripped of the end insulation prior to terminal crimping in a cable terminal, check if a seal is required for that type of cable
terminal.

- Adescription of which cable terminals require seals can be found in Seal sws and plug.
If no seal is to be used on the cable terminal
- Proceed to (FB2).
If a seal is to be used on the cable terminal
Thread the seal on to the cable before stripping the insulation. If the seal is threaded on to a cable that has been stripped both the copper conductors
in the cable and the seal can be damaged.
- Push the seal about 5 cm down the cable with the narrow end of the seal pointing towards the cable end. See illustration.

Always use a seal of the correct size for the cable it is intended for.

Length of the stripped section of cable

Volvo recommends the use of stripping pliers with an integral setting for the length of the stripped section and the cable area.

NOTE: Always used the correct length of stripped conductor to match the cable terminal to be used.

The cable must be stripped to a conductor length that matches the cable terminal type.

Compare the stripped conductor length with the cable terminals crimp contact connection. See illustration. The stripped length of the cable should
be slightly longer than the crimp contact.

- A normal stripped length of conductor is approx. 4 to 5 mm.
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Soldering, General
Soldering, general

Soldering is a relatively easy method to apply to cable terminals. No expensive equipment is required and the core area dimension is not a critical
factor.

The disadvantages with soldering are uneven results and that impurities and dirt on the contact points make it more difficult to get a clean soldered
connection.

To ensure a good contact the soldering point must be free from dirt, oxidized metal, grease, paint etc.
NOTE: Avoid soldering connections that carry a high power load.

Soldered connection quality
choice of solder wire, flux and soldering tool as well as the location and method used affect the overall quality of a soldered connection.

Ensure that solder does not creep too far up the cable when soldering a terminal on to a cable, as there is a risk the cable can become brittle and
break.

Soldering tool
There are different types of soldering tool. Usually a soldering iron with temperature control is used so that the temperature created on the soldering
iron tip can be adjusted.

Soldering wire
It is important to use soldering wire with a high quality non-corrosive flux. Use 50-50 or 60-40 rosin core solder.

Do NOT use acid flux solder (e.g. plumbing solder) as this will cause oxidization.

When to solder
If a terminal has been crimped using a tool not intended for terminal crimping then the cable terminal must be soldered

To avoid soldering

CAUTION: Soldering cable terminals can be avoided by always making a point of using only VVolvo special tools for terminal crimping or
other tool recommended by Volvo.

General

Terminal crimping in general

Advantages of terminal crimping

Terminal crimping is a way of creating an electrical contact by pressing the wings of the cable terminal round a cable with such force that the metal
in the cable is deformed. Using the correct tool it is a rapid and simple way to fasten cable terminals to cables. A correctly crimped terminal
provides a stronger and more reliable bonding than soldering the connection.

Terminal crimping, method and tools

NOTE: The results of the crimping process are entirely dependant on the use of the correct tools and method of carrying out the crimping.

Crimping contacts on different cable terminals

There are various designs and shapes of cable terminals that can be crimped. The type of cable terminal is determined by factors such as the cable
used, the joint design, tool type, intended use etc.
The crimping tools in the repair kit p/n 9814235 have different crimping inserts to suit most types of cable terminal.
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Terminal crimping insulated butt connectors and insulated ring cable terminals
To crimp insulated moisture proof butt connectors and insulated ring cable terminals, use the crimp tool recommended in other tools.

Cable Terminals - Crimping Core Wings
Cable terminals - crimping core wings
Insulated cable terminals

Crimping core wings, shape

Terminal crimping occurs in an enclosed core crimp. An enclosed core crimp on a cable terminal has a soldered sleeve with an insulating layer of
material around it. The cable is inserted in the core wings and crimped in place using a drift type crimp tool.

The cover around ring cable terminals is color coded to indicate the cable area.

Normally this type of terminal does not have insulation wings.

The illustration shows a cross section of a terminal crimping using a crimp tool intended for insulated terminals, referred to in other tools.

Uninsulated cable terminals
Terminal crimping is carried out in either an open or enclosed contact.

Enclosed type

An enclosed core crimp on a cable terminal has a soldered sleeve. The cable is inserted in the core crimp and crimped in place using a drift type
crimp tool.
The illustration shows a cross section of a terminal crimping using a Volvo crimp tool p/n 9812451, shown in other tools.

Open type
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On the open type the cable terminals core crimp is U-shaped The cable is inserted in the core wings from the top. The crimp tool then applies a roll
crimp the contact during crimping.

This type normally has insulation wings.

The illustration shows a cross section of a terminal crimping using the crimp tool from repair kit p/n 9814235, which is described in the following
Choice of crimp tool.

Core wings and insulation wings
The cable terminal crimping section consists of two parts which are formed simultaneously in the crimp tool.

Core wings
The core wings (1) are designed to make the electrical connection with the stripped section of the cable (the copper core).

Insulation wings

The insulation wings (2), relieve the core crimp wings from mechanical stress and are located on the insulating sheath around a cable.
The illustration shows a crimped cable terminal without seal.

Core crimp - electrical efficiency

The electrical characteristics for conduction for a contact are that it should be as least as efficient as the cable to which it is connected and provide
good contact. These characteristics are dependent partly on the crimping process to fix the terminal on the cable and partly on the contact made
between the two terminals (male and female) in the connector. The goal is to get a joint with the lowest possible transient resistance and to retain a
low resistance even after extended periods of exposure (temperature extremes, mechanical wear etc.)

Core crimp - mechanical efficiency

The joint in the core wings must retain the cable and support it so that it is not subjected to excessive bending forces at the entry point.

Choice of Crimp Tool
Choice of crimp tool

In repair kit p/n 9814235 are 5 crimp tools.
Supplementary kits may be supplied in future.

Color coded grip
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The tools have different crimping inserts fitted and the plastic grips are color coded.

Correct choice of crimp tool for a cable terminal

NOTE: Always use the correct crimp tool intended for the cable terminal and use the correct crimping groove.
Below is a description of the crimp tools with information on:

- Which cable terminals the tool is to be used for.
- Which cable areas the crimping inserts in the tool can be used for.

Crimp tool (black), p/n 9814223
Used for cable terminals types:

- 28Tab

- 6.3 Receptacle terminal and 6.3 Tab
- 6.3 Timer

M6 Ring cable terminal

The four crimping inserts are used for cable areas (in sq.mm):

- 0.5/0.6/0.75/1.01 and 0.35 double folded wire
- 1.4/15/2.0/25

- 3.04.0

- 5.0/6.0

Crimp tool (red), p/n 9814224
Used for cable terminals types:
- 2.8 Timer sws
- 2.8 Tabsws
- 2.8 Tab steel sws

The two crimping inserts are used for cable areas (in sg.mm)

- 0.5/0.6/0.75/1.0
- 1.4/1.5/2.0/2.5

Crimp tool (yellow), pin 9814225

Used for cable terminals types:
- 2.8 Timer
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The three crimping inserts are used for cable areas (in sg.mm):

- 0.5/0.6/0.75/1.0, and 0.35 double folded wire
- 1.4/1.5/2.0/2.5
- 30

Crimp tool (green), pin 9814226

Used for cable terminals types:
- 1.6 Pin socket and 1.6 Pin

The two crimping inserts are used for cable areas (in sq.mm):

- 0.75/1.0/1.4/1.5 and 0.5 and 0.6 double folded wire
- 2.0/25

Crimp tool (blue), pin 9814227

Used for cable terminals types:
- 3.5 Pin socket and 3.5 Pin

The two crimping inserts are used for cable areas (in sq.mm):

- 1.0/1.4/1.5/2.0/2.5/and 0.5, 0.6 and 0.75 double folded wire
- 3.04.0

Crimping A Cable Terminal
Crimping a cable terminal

CAUTION: An incorrectly crimped terminal means poor electrical contact, which can cause defective operation or intermittent faults.
These problems can be difficult to detect and localize during subsequent fault tracing.

Use a Volvo crimp tool
The crimp tools from the repair kit p/n 9814235 will give a reliable result when used correctly.

Contact crimp tool, inhibitor function
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The contact crimp tool has a ratchet which normally

prevents a crimping operation from being aborted before the tool is at its final position (and the crimping operation correctly completed). The tool
will then open automatically.

To abort a crimping operation when using the contact crimp tool see section (GD3).

NOTE: Do NOT use this type of tool!

Do not use this type of simple direct-acting crimping pliers which are intended for the home repairs and hobby market. The tool does not supply the
necessary force required or meet VVolvo quality standards to ensure reliable terminal crimping.

Place the cable terminal in the tool

- Select the crimping insert for the cable terminal type. Choice of crimp tool

- Locate the cable terminal correctly in the crimping insert.
Check that the cable terminal deformation sections (1) and (2) are in contact with the crimp tool support section (3) and (4). The cable
terminal must not be at an angle or he to far forwards or to the rear in the crimp tool insert.

- Carefully apply pressure to the crimp tool until the jaws hold the cable terminal in place without applying sufficient pressure to deform it.

Check the cable terminal is correctly located in the crimp tool jaws

If the cable terminal is not correctly located
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If the cable terminal has turned, moved forward or backwards, or is in the wrong cable area profile section, abort the crimping operation, see
section (GD3).

If the cable terminal is located correctly
- Proceed to (GD4).

To abort a terminal crimping operation

The crimp tools have a ratchet in the grip section. See illustration.

- Use a screwdriver to lift and release the ratchet.
- Reposition the cable terminal correctly in the insert and proceed with operation (GD4).

If the cable terminal is damaged
If the cable terminal has already been deformed replace with a new cable terminal and start again from operation (GD1).

Locate cable in the cable terminal

The cable terminal should be in the crimp tool as described in (GD1).

- Insert the cable end in the cable terminal.
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The stripped section of copper conductor is located in the core wings (1) and the insulated cable section in the insulation wings (2).
If a seal is required on the cable it should be located as shown in the illustration.

If the cable area is to small for the cable terminal

Always select a cable terminal intended for the cable area of the cable.
If on the other hand the correct cable terminal for the cable area is not available and only one cable terminal is available and it is for a larger cable
area than is required:

- Strip the cable to double the normal stripping length and bend it double. In this way the conductor will make a tight and reliable connection
in the terminal crimping operation.

Two cables crimped in one cable terminal

Always use a cable terminal that is large enough to take both the cables.
- Insert the cables one on top of the other
If the cables are of different areas always insert the larger cable on top.

Crimp the cable terminal

Check that the cable is still in the correct position in the cable terminal.

- Apply pressure to the grip of the crimp tool
Do not release the pressure on the tool until it is at the final position. Only when the crimping operation is completed will the tool open.
Proceed

Inspect the crimped terminal
Always inspect the crimped cable terminal as described in checking the result of the crimping operation.

After checking the cable terminal
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- To insert the cable terminal in the housing, continue to inserting a cable terminal in a housing.
Examples of Correct/Incorrect Crimping
Examples of correct terminal crimping

Checking crimping results

A correctly crimped cable should look like this:

- Core wings (1) should be completely pressed over the stripped core of wire.

The first illustration shows the copper strands in the core in cross section where they are completely compressed and covered by the core wings.

- Insulation wings (2) should be completely pressed over the cable insulation.
If a seal is used for cable terminal it should be pressed under the insulation wings as shown in the illustration.
Check the position of the cable

This is how a cable should be located In the terminal:

- The stripped core should be under the core wings (I). It must not stick out too far in front or behind the core wings.

- The cable insulation should only be under the insulation wings (2). It must not lie too far out in front of or lie too far in under the insulation
wings.

Check the cable is firmly inserted by carefully holding the cable terminal and pulling on the cable.

Check the cable terminal locking tabs

If the cable terminal has locking tab/locking tabs, check that they are not damaged or pressed inward so they will not engage when the terminal is
inserted in a housing.

Poor results after crimping

If in doubt after crimping compare the results obtained with the examples incorrect terminal crimping. Examples of incorrect crimping. Where the
crimping results are not correct, the operation must be repeated using a new cable terminal.

Examples of incorrect crimping

CAUTION: The most common reason for poor crimp results is using the wrong crimp tool/crimp tool insert for the cable terminal or the
wrong area on the matching cable terminal/cable.
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Core too large for the core wings

The illustration shows the cross section of the core crimp. The core wings are too small to completely cover the core of stripped copper strands.

Core is too small for the core wings

The illustration shows the cross section of the core crimp with the core which is too small for the core wings. As a result the core is not firmly held
in place by the pressure of the core wings on the copper strands.

Reason
Incorrect crimping as shown above can be caused by:
- Cable terminal is the wrong size for the cable area
- The wrong crimp tool or the wrong forming section in the crimp tool was used.

Incorrect location of cable/cable terminal
The stripped cable is not located correctly

The cable has not been pushed far enough in. The entire stripped core must be located within the core crimp.

The stripped core is too short

The cable insulation is too far forward and has caught under the core crimp.

The stripped core is too long
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The insulation is not fully located in the insulation wings.

The stripped core is too long

The stripped core is too far forward past the core crimp.

The stripped core is incorrectly crimped

The strip section is the right length but one of the copper strands is outside the terminal, indicating the terminal was incorrectly located in the crimp
tool forming jaws.

All of the strands must be pressed together within the core wings.
Reason
Incorrect crimping as shown above can be caused by:

- Stripping the cable too short or too long.

- Incorrect location in the cable terminal.
- The cable terminal was incorrectly located in the crimp tool forming section.

Separate the Connector
Separate the connector

WARNING: SRS Nor cable repair or other repair work may be carried out on the SRS wiring. For repairs to the SRS system refer to the
Restraint Systems.

If the connector halves (socket housing and pin housing) are connected together or if the connector is connected to a component, then the connector
halves must first be separated.

General instructions

Note that these are general instructions, variations can occur in practice. Regard the examples shown and the procedures described as guidelines.
Types of catches and locks

The connector halves are connected to each other by different types of lock tabs/eyes. Separation

NOTE: Never pull the cables when separating. Hold the connector halves.

Active locking
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For active locking Systems (Fig. A) a catch must be pressed down to release the lock.

Passive locking

For passive locking systems (Fig. B) the catch is released when force is applied to separate the connector halves.
Reconnecting

The connector halves are physically located with a guide pin. Always turn the connector halves to the correct position when reconnecting. Check
that connector halves lock properly into each other.

Secondary locking

The cable terminals are retained in the housing cavities by different forms of primary locking and secondary locking. This describes how the
different secondary locking Systems on housing types are opened. If there is no secondary locking on the housing this can be ignored.

There are housings with and without secondary locking. In order to decide if the housing has secondary locking and if it has of which type, refer to
the housings illustrated at Secondary locking - socket type, When secondary locking is of the lid type and When secondary locking is of the cavity
cover type.

Housing with secondary locking
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To replace a cable terminal the secondary locking must first be opened.

The following procedures describe how different types of secondary locking can he released to open a housing
- Secondary locking socket/housing retainer type
- Secondary locking lid/catch cover
- Secondary locking cavity cover /locking plate

More examples of procedures for opening secondary locking can be found in connectors some examples of methods.

Tools

Use a thin screwdriver with a blade 3 - 4 mm wide.
Secondary locking - socket type
Open the secondary locking as shown if it is of the socket/housing retainer type

General instructions

Note that these are general instructions, variations can occur in practice.
Regard the examples shown and the procedures described as guidelines.

Release socket/housing retainer
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Use a thin screwdriver with a blade 3 - 4 mm wide.
- Work the locking catches/eyes carefully loose on the socket or on the housing.

The number of locking catches/eyes and their location varies on different housings. There can also be variations between pin sizes in the housing
types.

NOTE: Take care that the locking catches/eyes are not broken off when releasing the socket.

Remove

- Remove socket (and pull it back on the cables).
Proceed
To replace a cable terminal the next step is to remove the old cable terminal in the housing.
When secondary locking is of the lid type.
To open a housing secondary locking of the locking lid/catch type proceed as follows

General instructions

Note that these are general instructions, variations can occur in practice.

Regard the examples shown and the procedures described as guidelines.
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Open locking lid/catch

Use a thin screwdriver with a blade 3 - 4 mm wide. Work the locking catches/eyes carefully loose on the locking lid or on the housing.

The number of locking catches/eyes and their location varies on different housings. There can also be variations between pin sizes in the housing
types.

CAUTION: Take care that the locking catches/eyes are not broken off when releasing the lid.
- Unlock and open the locking lid

In multi-pin housings there can be separate locking lid for the upper cavity row and the lower. Only open the locking lid which is locking the cable
terminal which is to be replaced.

Proceed

For replacement of a cable terminal the next step is to remove the old cable terminal which is in the housing.
When secondary locking is of the cavity cover type
To open a housing secondary locking when it is of the cavity cover/locking plate type, proceed as follows

General instructions

Note that these are general instructions, variations can occur m practice.
Regard the examples shown and the procedures described as guidelines.

Open cavity cover/locking plate
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For some housings a small, thin screwdriver can be used, for others no tool is required.

The secondary locking on this type of housing is released by setting the cavity cover/locking plate in the open position. There are two positions,
open or closed.

- Liftup, push or unclip from the locking plate
A "click" can be heard when the plate unlocks and is in the open position.

NOTE: If the housing has a long, narrow locking plate check that it opens completely and not only along one edge. Work loose the locking plate
along one entire long side.

Other examples of cavity cover/locking plates

More examples of housings with cavity cover/locking plate and procedures for opening them can be found in connectors, some examples of
methods.

Proceed
To replace a cable terminal the next step is to remove the old cable terminal located in the housing.

- Proceed to extracting the cable terminal from the housing.
Operating Procedures For Repairs

Proceed as follows

Using the information below most housings can be opened and the cable terminals replaced. Note that the stages in the operations can be used with
most housings/cable terminals and that the illustrations only show a few individual types as examples. Other types can occur. The basic instructions
for the repair/replacement of cable terminals are only a summary of the contents, with references to respective operations.

CAUTION: Note the contents, of these instructions must be followed before carrying out any repair work.

WARNING: SRS No cable repair or other repair work may be carried out on the SRS wiring. For repairs to the SRS system refer to the
instructions in the Restraint Systems.

Basic procedures for repair operations
Opening a connector
Separate the connector
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If the connector halves are connected they must first he opened.
CAUTION: Never pull the cables when opening the connector. Hold the connector halves.

Open the housing
Secondary locking

Opening a housing's secondary locking.

Select terminal removal tool

Select the terminal removal tool that matches the housing's cavity openings.

Remove the cable terminal from the housing
Use the recommended terminal removal tool and follow the operating procedure described.

Select a new cable terminal

Select a new cable terminal of the same type as the existing terminal. Use the cable terminals in the repair kit p/n 981 4235. Refer to the wiring
diagram for information on the cable area.
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Sws (Single Wire Seal)
Seal sws and plug

If a seal is to be used on the cable terminal thread the seal on to the cable before stripping the insulation on the cable.

Strip the cable

Cut and strip the cable to a length that matches the cable terminal.

Select a suitable crimp tool for the cable terminal

Refer to information on which tool is used for which type of cable terminal.
Crimp the cable terminal

Place the cable terminal in the crimp tool jaws, in the profile that matches the cable area of the cable. Position the cable in the cable terminal. Crimp
the cable terminal on to the cable end.

Checking crimping of a cable terminal

Checking the result of the crimping operation

Always check the result of the crimping operation and that the primary locking is not damaged.

Insert the cable terminal in the housing
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Insert the cable terminal in the appropriate cavity until the primary locking activates.
Check that the cable terminal is properly locked by pulling lightly on the cable.

Close the housing

The housing's secondary locking must be closed.

Glossary For Connector/Housings

Glossary for connector/housings

Throughout the Service Manual certain terms are used to describe components and their location on the connector/housings.
A standard connector consists of a housing with cable terminals inside it. There are also connectors with different covers around the housings.

The purpose of the housings is to insulate the cable terminals and ensure a good electrical contact as well as to protect them from damage and
deterioration due to the environment.

Pin housings and socket housings
Pin housings hold the Pin (male) cable terminals.
Socket housings hold the Socket (female) cable terminals.

The housings interlock with each other or to a component There are both color and mechanical physical) codings used.
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Connector halves
When a pin housing and a socket housing are connected together they are also called the connector halves.

Locking

To open the connector halves a catch must be released. There are two main types of locking systems: Active locking and Passive locking.

The housings - contact side V. cable side

The Contact side is the front of the housing where the cable terminals, Male or Female, are connected with each other.
The Cable side is the rear of the housing where the cable enters it.

The housings, top or bottom

Refers to which orientation the housing is shown from in illustrations.

The side in the illustrations that is up is referred to as the top in the text. The side that is down is called the bottom.

The housings, cavities and position numbers

A cavity is the space in the housing where a cable terminal is located. Each cavity has a number and that number (terminal number) is given in the
wiring diagrams as the position number.

Example: designation 24/11:3 means position 3 in connector 24/11.

The housing cavity opening
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The cavity opening on the housing contact side has an easily identifiable shape, to match the different types of cable terminals. It is the cavity shape
which determines which terminal removal tool is to be used.

Extraction groove
Some housing cavity openings have a extraction groove. The groove is used to insert a terminal removal tool. Cavity openings can have one or two
extraction grooves.

Moisture proof housings

Moisture proof housings have moisture proof cable terminals. The moisture proof cable terminals have wires fitted and then sealed in a plastic
material.

Other housings have enhanced moisture resistance through addition of various types of seal such as gaskets, a rubber sleeve fitted over the cables,
plugs in unused cavities and seals on the insulation wings of the cable terminal.

Terms used for cable terminals
There are many different designs of cable terminals - tab, pin and timer are all examples. Here are some terms which apply to all cable terminals.
- The different types of cable terminals are described in extracting the cable terminal from the housing.

Size

Cable terminal size is calculated as the width of the tab section. The receptacle terminal size is given as the matching tab's size. For pin/socket
terminals the size is the diameter of the pin.

Cable terminal specifications are written with the size first, for example 2.8 Tab.

Cable areas
Every cable terminal type is available in sizes (approx 2 to 4) for different cable areas, so the size of the core wings and insulation wings vary.

Seal sws (single wire seal) on cable terminals
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On SWS (single wire seal) cable terminals a seal must be used. The seal is crimped round the cable at the insulation wings and seals against the
cavity in a housing.

Locking tab

Most cable terminals have one or two locking tabs which retain the cable terminal in the cavity. There are also cable terminals without any locking
tab.

It is important that the locking tab is sticking up from the cable terminal so that it catches properly in the housing when it is connected.

Dimples

Some tab/receptacle terminals in single pin (and multi pin) variants have dimples in the housing.
The dimple is a mechanical locking device between the tab and receptacle terminals.

Core crimp and insulation wings

The cable terminals crimping section consists of two parts, which are both formed at the same time in the crimp tool.
Core crimp (1) for the electrical connection with the stripped section of the cable (the core).
Insulation wings(2), which are pressed on to the cable's insulating sheath and support the core crimp, reducing the effects of mechanical stress.

Primary locking and secondary locking

The cable terminals are retained in position in a housing by different types of locking devices which prevent the cable terminal being pushed out of
the rear of the housing when they are connected together.

The locking catches must be opened when inserting a cable terminal in a housing.

Primary locking

Primary locking is normally on the cable terminal, consisting usually of one or two locking tabs. See examples in illustration.
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- Single primary locking uses one locking tab
- Double primary locking has two locking tabs

If there is no primary locking on the cable terminal there may be a type of locking catch located in the housing cavity instead. There is always one
separate primary locking for each cable terminal.

Secondary locking

Secondary locking is always located in the housing itself. Secondary locking can be a socket section or locking lid with catches, which must be
opened in order to remove a cable terminal. Secondary locking protects, supports and holds the cable terminals in place.

Splicing Using Insulated Moisture Proof Butt Connector
Splicing using insulated moisture proof butt connector

Table for insulated moisture proof butt connectors

Cable | Stri .
i i o B
5 1.0 5 | Other tools
9130476-6 | Blue |1.0-25]5-6]"]

Prepare the cables

- Select a suitable butt connector according to cable area.
- Cut the cables
- Strip cables to strip length as shown in table above.

Splicing cables of different areas
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If the cable areas are so different that they will not fit in the same butt connector, do as follows:

- Select butt connector to fit the larger cable.
- Strip the smaller cable to double length and bend the stripped section double.

Splice with several cables (branch point)

Select a butt connector large enough to take the cables to be inserted on the same side.

If a single cable is to be inserted on one side of the butt connector it will more than likely have too small an area compared to the opening in the
butt connector.

Strip the cable to double length and bend it double.

Locate the butt connector in the crimp tool

Use the crimp tool recommended Other tools.
Locate the butt connector in crimp tool jaws Use the correct insert that matches the area of the butt connector.

- Apply pressure to the tool grips until the insert in the jaws retains the without deforming it.
- Insert cables in both ends of the so that each stripped section of core is up against the center divider in the butt connector.

Crimping a butt connector

Before completing crimping:
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- Check that the butt connector is correctly located in the crimp tool forming section.
- Check the cables are still in the correct position in the butt connector.

If the butt connector is not correctly located, abort the crimp operation.
On most crimp tools of this type there is a locking device that can be released to open the tool. See picture.

Complete the crimping operation:

- Press the tool grips together to close the jaws

Do not release pressure on the grips until the tool has fully completed the crimp operation. Not until then will complete crimping have occurred and
the tool can be opened.

Inspect the crimped butt connector

If the butt connector has been correctly crimped both crimping points should be uniformly compressed.
All cables should be crimped in place towards the center of the butt connector and not displaced towards the ends.
Pull the cables to ensure that none are loose.

Shrink butt connector using heat gun

After crimping the butt connector it must be shrunk using a heat gun.

The butt connector has an internal layer of glue which is released when heated and flows out and around the cables. The glue and crimp together
provide a mechanically robust and moisture proof splice.

- Use a heat gun with a high enough rating to shrink the crimped butt connector.
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Inspect results of shrinking

| S

Check the shrinking results. If ok the glue should have been forced out of the ends of the butt connector and around the splice.
Replacing a cable
If a cable must be replaced

If a cable is damaged it cannot be used again. The damage can be mechanical, electrical or the cable might be too short for crimping new cable
terminals. The cable must be replaced or spliced.

Selecting a new cable
NOTE: A new cable must always be of the same type as the one it replaces: the same length, insulation, core area and preferably the same color.
Select a new cable that matches the old.

Cable length
Measure the original cable length.

Cable area

Measure diameter on the original cable with a vernier caliper. Always replace cables with a cable of the same diameter or a cable that is nearest in
dimension to the original.

The cable area is stated on the wiring diagram (applies to 850 cars).

NOTE: Itis always the cable core only that is used as the basis for cable area, not the area of the cable core and insulation together.

Color
Cable insulation color - if possible always use a cable of the same color when replacing cables.

The color code for the cable is stated on the wiring diagram (applies to 850 and 900 cars).
- Refer to color coding table Color coding table for color codes.

Install new cable
Use the same routing as the original cable and clamp the cable in appropriate cable clamp, tie etc.

If a new cable tie is used do not leave sharp edges when cutting.
Color coding table

Abbreviations used for cables and connectors/housings.

Color Abbreviated form
Black SB
Brown BN
Red R
Orange OR
Yellow Y
Green GN
Blue BL
Violet VO
Grey GR
White W
Pink P
Ivory |

Light blue LBL
Light brown LBN
Natural NL

Cable color coding with two colors
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If the cable color code has two colors it appears in abbreviated form like this:

Example
Y/R (or Y-R) Is Yellow/Red.

The cable has a yellow insulation with a red stripe.
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Engine: Description and Operation

A
A/C  AC Air Conditioning System (A/C System)
AP Accelerator pedal
ACL Air cleaner

C
CAC Charge air cooler
CCM Climate control module
CEM Central electronic module
CFl  Continuous fuel injection
CKP  Crankshaft position
CMP Camshaft position
CTP  Closed throttle position

DI Distributor

DLC Data Link Connector (DLC)
DTC Diagnostic trouble code
DTM Diagnostic test mode (DTM)
DSA Dynamic Stability Assistance

ECC Electronic climate control with air conditioning (A/C)
ECM Engine control module

ECT Engine coolant temperature

EGR Exhaust gas recirculation

El Electronic ignition

EVAP Evaporative control system

FC Fan control
FP Fuel pump

GEN Generator
HO02S Heated oxygen sensor

IAC Idle air control
IAT Intake air temperature
ICM Ignition control module

KS Knock sensor

MAF Mass air flow

MAP Manifold absolute pressure

MCC Manual climate control with air conditioning (A/C)
MFI  Multiport fuel injection

MIL Malfunction indicator lamp

NTC Negative temperature coefficient

02S  Oxygen sensor (not heated)
OBD On-board diagnostic system

PAIR Pulsed secondary air injection system
PNP  Park/neutral position (shift-lock) switch
PTC Positive temperature coefficient

PWM Pulse width modulated
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R

S

T

Vv

W

RPM

SRI
SRS
ST
STD

B
TC
TCM
TDC
TP
TWC

VSS

WOT

Engine speed

Service reminder indicator

Supplementary restraint system (airbag)

Volvo Scan Tool

Manual climate control without air conditioning (A\C)

Throttle body

Turbocharger

Transmission control module
Top dead center

Throttle position

Three-way catalytic converter

Vehicle speed sensor

Wide open throttle
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Engine: Testing and Inspection

General method description
The cylinders can be checked for leakage as an alternative to a compression test

Using this method, the amount of leakage at the engine cylinders is measured and it is possible to localize the source of any leaks.

A similar check can be performed with a compression gauge by injecting oil in the cylinder. However, this can cause a build-up of coke!
The result will not always be decisive or precise.

In addition, the VADIS station or the Volvo Scan Tool (ST) must always be connected afterwards to erase any Diagnostic Trouble Codes

(DTCs).

How is the cylinder checked for leakage?
- The engine should be run to operating temperature so that the thermostat is open.
- The piston in the cylinder that is being checked must be set to Top Dead Center (TDC) at the compression stage.
- Acontrolled air pressure is connected to the relevant cylinder via an adapter that is secured in the spark plug/glow plug well.
- Agauge is used to measure the size of the leakage from the cylinder. This is a pressure sensor with a regulator and displays the size of the
leak expressed as a percentage. This allows the extent of any problem to be determined.

Fault-tracing

Exhaust pipe Faulty exhaust valve

Intake manifold / throttle Faulty intake valve
body (TB) vy >
Dip stick hole / Crankcas . . }

Adjacent cylinder Faulty cylinder head gasket

Faulty cylinder head gasket / cracked cylinder wall. Also check for

Radiator bubbles in the expansion tank,

The source of a leak can be localized by analyzing sound at the points shown in the table.
A mechanic's stethoscope or a rubber hose can be used as a listening device.

Note! There is leakage at the piston rings even on a perfect engine. This is the only place where a small leak is permissible.

Check
If a leak is detected that is assumed to come from the valve system, first check that the piston in the relevant cylinder is at Top Dead Center
(TDC).
Then try to set the piston just prior to Top Dead Center (TDC) and redo the test.
When repeating the leak test on the same engine, there are usually variations in the results of the measurements.
This is due to changes in the Engine Coolant Temperature (ECT) and the piston not reaching the same position as in the previous test, and is
affected by the amount of oil on the piston rings at the time.

Other information
For information about cylinder leakage test equipment refer to equipment manufacturer.
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Engine: Service and Repair
Removing Engine Top Cover

Special Tools
999 5702

Removing the cover on top of the engine

- Remove the screws from the rear of the cover
- Remove the two screws from the timing gear side
- Undo the clips on the timing gear side. Remove the cover{s)

Installing the cover on top of the engine

- Position the cover(s)
- Secure the clips on the timing gear side
- Install the screws. Tighten to 10 Nm.
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Engine: Service and Repair
Engine, Replacement

Removal

Special tools
999 2810
999 5185
999 5462
999 5474
999 5488
999 5533
999 5642
999 5666

Draining coolant from radiator and engine
- See Replacing coolant, refer to Cooling System.

Undo drive shaft nut at the left side
Remove cover, undo nut.

Disconnect the air-conditioning (A/C) hose from the fan shroud

Remove engine splash guards front and rear

Remove crossmember stay

Remove longitudinal beam
Remove:
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- the engine rubber heat shield

- the nuts from the engine rubbers

- the bolts front and rear

- the two bolts from the engine rubbers and remove the longitudinal beam from the car.

BN\
\ \‘_S:)v \
N

Remove exhaust down pipe from exhaust manifold

- Remove the nuts
- Pull the exhaust pipe downwards
- Remove the gasket.

Remove rear engine bracket

Remove the four bolts and the bracket.

Remove front engine bracket
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Remove the clamps of the Charge Air Cooler (CAC) hose.
Remove the three bolts and take the bracket off.

Remove poly V-belt

- Loosen the belt tension by turning the spanner counterclockwise
- Remove the poly V-belt and move it upwards.

Remove the air-conditioning (A/C) compressor

Undo the upper bolt from the bracket at the power steering pump.

Remove:
- the connector (A)
- the four mounting bolts
- the compressor and turn it upwards as far as possible
- Move the bracket sidewards.
Tie the compressor up at body at the front side.

Note! Take care about the AC pipes/hoses.

Remove connector oil pressure sensor and alternator
Remove:
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- the connector from the oil pressure sensor
- the cable clamp from the bracket
- the connector at the center.

Remove right hand drive shaft from transmission
Remove:

- The bearing cap at the engine side
- Both the front wheels
- The brake hose clips and take the hose out of the bracket
- The ABS wiring out of the bracket
- The two nuts and the upper bolt from the shock absorber
- The knuckle out of the shock absorber (turning)
- The drive shaft out of the transmission
- The lower bolt and move the drive shaft sideways.
Install special tool 999 5488 in the transmission.
Install the knuckle in the lower shock absorber bolt.
Tie up the drive shaft to the wheel arm while bringing shaft (drive) underneath.

Remove the side cover left side
Remove the bolts, take panel out.

Remove complete left hand drive shaft
Remove:
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- The brake hose clips and take the hose out of the bracket

- The ABS wiring out of the bracket

- The central nut from the drive shaft

- The two nuts and the upper bolt from the shock absorber

- Undo the drive shaft from the transmission, use special tool 999 5462
- The drive shaft complete

- Install the special tool 999 5488 in the transmission

- Install the knuckle in the lower, shock-absorber mounting hole.

AT: Disconnect transmission oil pipes

Disconnect the oil pipe connections from the transmission and push them to one side.
Ensure that no dirt gets into the transmission and the hoses.

Seal all openings with plastic plugs.

Note! Do not remove the hoses from the pipes.

Drain fuel system
See Draining the fuel injection system, refer to Powertrain Management.

Remove battery and shelf

Remove the battery.

Note! If the car is fitted with cruise control, you must undo the vacuum hose and leads to the vacuum motor.
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Remove bolts shelf.
Undo the cable harness out of the clamp.
Remove the hose clamp from the shelf.

Remove air cleaner (ACL)
Remove the Air Cleaner (ACL).

Remove positive and negative battery lead
Disconnect the connector (A).

Remove:

- The nut and remove the positive battery lead
- The ground lead from the transmission.

Remove gear shift mechanism cables

Remove: the gear selector cable support.

Disconnect the plug connector.

Remove the gear selector cable from the transmission.

Remove the connectors from transmission:

- The gear selector cable from the transmission

- The ground lead from the transmission

- Disconnect the connector bracket from the mounting on the transmission
- Separate the connector halves.
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Remove hose from Canister Purge (CP) valve

Remove turbo hoses
Remove:

The inlet hose from the Charge Air Cooler (CAC) to the Throttle Body (TB)

The idling control-valve hose at the Charge Air Cooler (CAC)
The hose at the pipe
The bolt for the bracket and remove the complete pipe with the hose out.

Remove throttle cable
Remove:

the cover by undoing one bolt and two plugs
the inner cable at full throttle
the clip and take the outer cable out.

Remove the bracket cover and connectors
Remove connectors for:
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- the engine speed sensor

- the camshaft position sensor
- the Knock Sensor (KS)

- cable harness.

Remove:

- cable (protector) out of the clips (3x)

- the brake servo hose from the brake booster (press securing ring and pull hose out)
- hose from valve to air filter.

Remove fuel line from engine

- Press securing lips together, pull pipe out
- Pull pipe out clamps and move it sidewards.

Remove cable harness

Disconnect the plug connectors from the engine.
Note! Note all the positions of the cable harness mounting points.

Remove:
- the Engine Coolant Temperature (ECT) sensor
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- cable out bracket

- remove injector cover (pull off)

- the injectors

- the Throttle Position (TP) sensor

- the Idle Air-Control (IAC) valve

- the cable guide by undoing one screw and one
- rear light switch

- move the whole cable sidewards.

Remove engine coolant hoses
Remove:

- the clamps
- upper coolant hose
- the lower coolant hose at the engine side.

Remove heater hoses from engine connector
Remove:

- loosen the clamps (note the route)
- pull off the hoses.

Remove power steering pump from engine

- Remove brackets between the pump and the inlet manifold and the lower bracket
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- Take the poly V-belt out

- Remove bolts via the opening in the pulley flange

- Remove reservoir from the body and lift the hose out of clips
- Pull power steering pump off and place it to the side.

Place hood in service position

Remove the two bolts.
Remove the stand at the body side.
Support the hood.

Remave engine complete with transmission

=

Attach lifting lugs 999 5185 and 999 5642 to 999 2810.

Lift the engine up until it is under tension.

Remove the engine mounting on the transmission side:

- Remove the nut and the bolt

- Remove the three bolts and take the transmission bracket away.
Remove the engine mounting bolt on the distributor side.

Note! Check carefully to see that the complete transmission does not touch the body or any optional extras. If necessary turn the clamp at the oil
cooler.

Lift the engine out.
Always adjust the tackle hook when lifting.
Place hood back in normal position.

Replacement of Components - Engine Removed

Special Tools
998 5972
999 2520
999 2810
999 5112
999 5297
999 5186
999 5642
999 5463

Remove starter motor
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- Pull of the cap off

- Remove the bracket inlet manifold

- Disconnect the wiring from the starter motor
- Remove the bolts and the starter motor.

Remove transmission

P

998 5972

Undo torque converter screws. Undo the transmission screws to and from the engine where the flywheel housing is mounted on the engine block.

Warning When removing the transmission use lifting gear 998 5972 with the support 999 5463 to support the transmission and prevent
damage.

Remove flange plate

See Replacing flange plate, refer to Transmission and Drivetrain.

Mount engine on stand
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Use stand 999 2520 and support 999 5297.
Remove the lifting tools.
Install the correct quantity of washers to compensate for the transmission guide pins.

Transfer engine components at left side

- The upper cover

- The coils and leads

- The Camshaft Position (CMP) sensor
- The lifting eve.

Transfer engine components at exhaust side

- The preheater plate

- The exhaust manifold

- The right engine mounting at the distribution side
- The thermostat housing, oil cooler with hoses

- The bracket, drive shaft bearing

- Water pipes.

Transfer engine components at air intake side
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- The oil pressure sensor

- The dipstick and the pipe

- The alternator

- The intake manifold complete with water hose connection
- The thermostat housing complete

- The knock sensor

- The oil trap and the hoses

- The engine mountings with lifting eye

- Starter motor leads.

Install drive plate
See Replacing flange plate, refer to transmission and Drivetrain.

Install transmission

Torque converter, tighten to 50 Nm.

Plug the old engine in the same way as the new engine.
Install the cover plate exhaust side.

Install speed sensor and tighten 20 Nm.

Place wiring guide and tighten.

Install starter motor

- Install the starter motor and tighten the bolts. Tighten to 50 Nm
- Install the bracket and tighten tension free to the intake manifold
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- Connect the wiring
- Place the protective cover.

Installation

Special Tools
951 2661
999 2810
999 5186
999 5642
999 5488

Place hood in service position

Install engine complete with transmission in car

998 5185

Use the lifting beam 999 2810 and the lugs 999 5642 and 999 5186

- Attach the lifting beam so that the engine is balanced

- Always have the tackle hook on hand when lifting

- Install the nut and the bolt in the engine mounting at the distributor side.

Install gear shift mechanism cables

Check the gear shift mechanism cable.

Install:

- The connectors and the bracket
- The ground lead

- The gear shift selector-cable.

Install engine mounting on transmission side
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- Mount the bracket on the transmission. Tighten to 45 Nm.
Note! Make sure that the rubber gaiters are in the correct position.
- Install the bolt and the nut on the body bracket
- Remove the lifting system
- Tighten both the left and right engine mounting bolts to 98 Nm.

Place the hood back in the normal position.

Route and attach hoses and wiring

Connect:

- The injectors, tighten the cable

- The wiring ignition coils and the earth lead

- The cable guide to the engine, tighten to 10 Nm

- The PCV valve

- The Throttle Position (TP) and the Idle Air Control (IAC) valves.

Route and fit fuel hose

Fit the fuel hose(s) and pull to check for correct attachment.
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Install turbo air outlet hose at top

- Position the air pipe and fit it in the hose at the top
- Position the clamp and fit it to the engine with the spacer. Tighten the hose.

Install AC compressor on engine

Install the AC compressor. Place the bracket at bolt (B), do not tighten the bolt (B). Tighten the other bolts to 25 Nm.

Install connectors

Install the connectors:

- The alternator

- The sensor AC compressor
- The oil pressure.

Install right drive shaft in transmission
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Remove the special tool 999 5488 from the transmission.

Place the drive shaft in the transmission and the bearing.
Finger-tighten the bearing cap.

Push the knuckle in the shock absorber. Install the bolts and the nuts.
Tighten the bearing cap bolts to 25 Nm.

Mount rear engine bracket

Install the bracket and tighten the four bolts.
Tighten to 40 Nm.

Mount front engine bracket

Connect the inlet hose of the Charge Air Cooler (CAC) and tighten.

Mount the bracket on the hose and the engine and tighten the three bolts. Tighten to 50 Nm.
Tighten the nut on the clamp.

Tighten to 6 Nm.

Install the AC pipe to the engine bracket.

Install longitudinal beam
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Install the heat shield.
Install the longitudinal beam, and push two bolts (B) into the engine rubbers. Tighten the two bolts. Torque setting 69 Nm.

Note! Position the rubbers in the correct position (see illustration). The rear and front of the center member must be in similar positions.

Loosen the front-mounting bolster bolt (A). First tighten the rear-mounting bolster bolt (torque setting 55 Nm), then tighten the front mounting
bolt again (torque setting 55 Nm)

Attach exhaust pipe to exhaust manifold

Apply new gasket.
Tighten nuts to 30 Nm.

AT: Install oil pipes

Install the lower pipe. Use a new O-ring.
Install the upper pipe (return pipe) with its mounting in the control system cover. Loosely install the connector.

The pipe cap nut is tightened later.

Install left drive shaft



2000 Volvo S40 L4-1.9L Turbo VIN 25 B4204T2

- Clean the splines and the drive shaft

- Remove the special tool 999 5488 from the transmission
- Remove the bolt from the knuckle/shock absorber

- Push the drive shaft into the transmission until it stops

- Place the hub over the drive shaft splines and fit the nut
- Place the two bolts in the knuckle/shock absorber.

Install cross stay member

- Place the stay and fit the bolts
- Tighten the bolts to 50 Nm.

Install engine splash guards
Install:

- Tighten the two bolts from the knuckle/shock absorber. Tighten to 90 Nm
- The ABS leads into the brackets
- The brake hose in the bracket, fit the clamp.

Fit front wheels
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- Install the wheels and tighten the nuts slightly
- Tighten crosswise to 110 Nm

- Re-torque the wheel nuts by hand

- Lower the car.

Note!

N When tightening with an airgun, only use torque socket 555 2661.

N Tightening the nuts crosswise and to the correct torque settings is important to avoid causing stresses in the brake disc.
Tighten the central nut (A) to 120 Nm + 60°.

Install wiring

- The ground lead to the transmission

- The brake servo hose to the brake booster
- The starter motor wiring

- The battery positive lead

- Route the cables

- Fit the connectors and tie up.

Attach engine coolant hoses

- Install the clamp and fit the hose expansion tank
- Tighten the cap nut for the oil cooler on the transmission to 30 Nm.



2000 Volvo S40 L4-1.9L Turbo VIN 25 B4204T2

Attach heater hoses

- Install and tighten the two heater hoses to the correct connections
- Install the heat shield on the fire wall.

Install air cleaner (ACL)
See Replacing the Air Cleaner (ACL), refer to Powertrain Management, Fuel Delivery and Air Induction.

Install battery

- Install the battery shelf. Torque setting 16 Nm
- The battery, secure with the locking part.

Note! If the car is equipped with cruise control, the vacuum hose and the leads to the vacuum motor must be installed before the battery shelf
is secured.

Attach throttle cable and air inlet hose to Throttle Body (TB)

- Clean the air inlet hose and Throttle Body (TB)
- Install the hose and tighten the clamp

Note! Make sure that the clamp does not touch the throttle cam when the throttle cam is at the idle or Wide Open Throttle (WOT) position.
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- Attach the hose to the Idle Air Control (IAC) valve. Use a new clamp.

Install power steering pump

- Position the pump and fit the bolts

- Loosely install the brackets between the alternator and the inlet manifold and lower bracket
- Tighten the bolts. Torque setting 25 Nm

- Fit the cable in the bracket

- Tighten the bracket between the alternator and the inlet manifold to 25 Nm

- Tighten the lower bolt from the bracket to 25 Nm.

Install poly V-belt

- Clean the pulley grooves

- Turn the tensioning device clockwise

- Install the auxiliaries belt as illustrated

- Release the belt tensioner (counterclockwise)
- Tighten the bracket. Torque to 10 Nm.

- Install power steering hose. Torque to 10 Nm.

Fill coolant
See Replacing coolant, refer to Cooling System.
Fit all covers.
Check the Automatic transmission oil level.
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Variable Valve Timing Actuator: Service and Repair

Preparations

Remove:
- the upper timing cover.

Remaove the valve housing assembly
Remove:

- the connector
- the screws

- the valve

- the gasket.

Note! Clean the area around the Variable Valve Timing (VVT) valve thoroughly to avoid contaminated oil entering the ducts / the Variable
Valve Timing (VVT) valve.

Install the valve housing assembly

Install:

- anew gasket

- the valve

- the screws. Tighten to 10 Nm
- the connector

- the upper timing cover.
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Compression Check: Testing and Inspection
Special Tools

115 8540

999 9689

General

Warning The ignition system works with high ignition tension and dangerous voltage in both the low and high tension circuits. There
are dangerous voltages throughout the entire ignition system including the connectors.

Test the compression with the engine at operating temperature and with Wide Open Throttle (WOT)
Normal value is 1.1 - 1.3 MPa

The maximum difference between the cylinders must not exceed 2 MPa

Note! Applies to engines at operating temperature, Wide Open Throttle (WOT) and starter motor turning at 4.2 -5.0 r/s (250 -300 rpm).

Disconnecting the ignition system

Remove:
- The connector from the flywheel sensor, turbocharged engines (1) or non turbocharged engines (2)

- the engine cover.
Remove the ignition coils and spark plugs.
Note! Mark up the ignition coils before removal.

Deactivating the fuel system
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Remove the cover, Then remove the system relay.

Compression test

Open the throttle completely.
Use compression meter 999 9689 and extension socket 115 8540.
Test the compression in all the cylinders.
Install the spark plugs so that the gasket presses against the cylinder head.
Tighten to 25 Nm.
Turbocharged engines: Install the ignition coils.
Tighten to 10 Nm.
Install all removed components.
Check whether any Diagnostic Trouble Codes (DTCs) are displayed.
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Camshaft: Service and Repair
Replacing Camshaft Seal (Retaining Ring) Front Side

Special Tools
999 5719
999 5718
999 5919

Remove
Remove camshaft seal at VVT unit side
- Remove toothed belt, see Replacing toothed (timing) belt, refer to Timing Components, Timing Belt.
- Remove the gear pulley at the side to be replaced, see Replacing the camshaft seals/variable valve timing unit.

Remove camshaft retaining ring

- Remove the retaining ring with help of special tool 999 5919
- Clean the surfaces.

Install
Install camshaft retaining ring

- Grease the new retaining ring
- Install the ring by using special tool 999 5718 at VVT side and 999 5719 at other side
- Remove the tools and check proper fitting.
- Install gear pulley, see Replacing the camshaft seals/variable valve timing unit
- Install toothed belt.
Check for leakage.
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Camshaft: Service and Repair
Replacing the Camshaft Seals/Variable Valve Timing Unit

Special Tools
999 5006
999 5383
999 5460
999 5452
999 5451
999 5199
999 5718
999 5719
999 5651

Note!
- The crankshaft and the camshafts must not be turned more than is stated in the method description! If the shafts are turned in any other way
the valves may be damaged.
- As the illustrations in this service information are used for different model years and/or models, some variation may occur. However, the
essential information in the illustrations is always correct.

Preparations
Remove:
- the cable from the battery negative terminal. First read Note when disconnecting and connecting the battery lead
- the inlet hose between the Air Cleaner (ACL) and Throttle Body (TB). Place it to one side.

Remove:

- the brake servo vacuum hose from the terminal in the Throttle Body (TB). Disconnect the hose by pressing the plastic ring down. At the
same time pull the hose upwards. Move the hose to one side
- the fuel line and wiring from the clips at the rear edge of the cylinder head.

Remove:

- the screws for the cable duct

- the rear cover for the camshaft

- the Camshaft Position (CMP) sensor housing
- the trigger wheel
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- the right-hand engine splash guard
- the auxiliaries belt.

Removing the timing covers
Remove:

- the upper timing cover
- the front timing cover.

Installing the lifting beam and lifting hook

Remove the nut for the engine mounting.

Remove the metal bracket for the servo hose from the rotation protection for the auxiliaries belt.

Position lifting beam 999 5006 slightly in front of the front lifting eyelet for the engine. Use lift arm 999 5383 and lifting hook 999 5460 to lift
the front edge of the engine a few mm until the engine mounting screw can be taken out.

Removing the right-hand engine mounting
Remove:

- the screws for the servo holder
- the engine mounting screws
- the engine mounting.
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Position the engine according to the marking

Remove the right front wheel.

Position the upper timing cover.
Turn the crankshaft until the markings on the crankshaft and camshaft pulley correspond. Turn the crankshaft a further 1/4 turn clockwise and

then back again until the markings correspond. The markings are illustrated. Remove the upper timing cover.

Removing the timing belt

Slacken off the center screw for the belt tensioner slightly.
Hold the center screw still and turn the tensioner eccentric clockwise to the 10 o'clock" position using a 6 mm Allen key.

Remove the timing belt from the camshaft pulleys.

Removing the timing gear pulley

Timing gear pulleys with variable valve timing unit
- Install camshaft adjustment tool 999 5452 at the rear of the camshafts.



2000 Volvo S40 L4-1.9L Turbo VIN 25 B4204T2

Timing gear pulleys with variable valve timing units:

- Remove the plug at the front edge of the variable valve timing unit (TORX 55)

- Remove the center screw from the WT unit (TORX 55).
Carefully pull out the timing gear pulley with the Variable Valve Timing (VVT) unit. A small amount of oil may run out. Place paper
underneath.

Timing gear pulleys without variable valve timing units:

- Remove the screws for the timing gear pulley. Use counterhold 999 5199
- Remove the timing gear pulley

- Remove tool 999 5452

- Remove the screw holding the inner timing cover to the cylinder head.

Replacing the camshaft seal

Carefully press in tool 999 5651 between the sealing ring and the camshaft.
Carefully pry out the seal.
Oil the new seal.
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Install the new seal for the camshaft with variable valve timing. Use drift 999 S718.
Install the new seal for the camshaft without variable valve timing. Use drift 999 S719.
Install the screw holding the inner timing cover to the cylinder head

Secure the crankshaft position
Install the adjustment tool.

Remove:
- the front air baffle
- the support between the cylinder block and the intake manifold
- the mounting screws for the starter motor
- the lower timing cover.
Place the starter motor to one side.
Remove the blind cover plug and the blind cover washer
Turn the crankshaft clockwise slightly to avoid the adjustment tool being in the wrong position.

Install adjustment tool 999 5451. Ensure that the adjustment tool bottoms out against the cylinder block.
Turn the crankshaft back counter-clockwise until it stops against the drift.

Check that the marking on the crankshaft timing gear pulley corresponds with the marking on the oil pump.

Installing the camshaft timing gear pulley
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Timing gear pulleys without Variable Valve Timing (VVT)

- install the upper timing cover

- install the timing gear pulley without variable valve timing on the camshaft. Use the two screws positioned so that the markings on the timing
gear pulleys and upper timing cover correspond. Do not tighten.

Timing gear pulleys with Variable Valve Timing (VVT):

- Install the timing gear pulley using the center screw on the camshaft. Ensure that the markings on the timing gear pulleys/upper timing cover
correspond.
Do not tighten.

Installing the timing belt
Install the timing belt on the timing gear pulleys.

Note! Adjust so that the screws in the timing gear pulley without variable valve timing do not reach the limit position in the oval holes.

Note! This adjustment is to be made with a cold engine. Suitable temperature is approximately 20°C/67°F. At higher temperatures (with the
engine at operating temperature or a high outside temperature for example) the indicator is further to the right.
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Carefully turn the crankshaft clockwise until the timing belt is tensioned. The belt must be tensioned between the intake camshaft pulley, the
idler pulley and the crankshaft

Hold the belt tensioner center screw secure. Turn the belt tensioner eccentric counter-clockwise until the tensioner indicator passes the
marked position. Then turn the eccentric back so that the indicator reaches the marked position in the center of the window

Hold the eccentric securely. Tighten the center screw.

Tighten to 20 Nm

Tightening the timing gear pulley
Tighten the center screw on the timing belt tensioner with variable valve timing. Tighten to 90 Nm.
Install the plug. Tighten to 35 Nm.
Install the third screw on the camshaft without variable valve timing. Tighten to 20 Nm.
Remove the adjustment tools.

Check

Press the belt to check that the indicator on the tensioner moves easily

Install the upper timing cover

Turn the crankshaft two turns. Check that the markings on the crankshaft and camshaft pulley correspond.
Note! Check that the indicator on the belt tensioner is within the marked area.

Remove the upper timing cover.

Installing timing covers
Install:
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- the lower timing cover
- the front timing cover. Tighten to 12 Nm
- the upper timing cover.

Installing the right engine mounting

Screw the engine mounting onto the engine. Tighten to 67 Nm.
Install the engine mounting screw and nut in the bodywork bracket. Tighten by hand.

Finishing

Remove the lifting beam and lifting hook.
Tighten the engine mounting nut. Tighten to 98 Nm.

Install:

- the power steering reservoir

- the metal bracket for the power steering hose on the rotation protection for the auxiliaries belt
- the auxiliaries belt

- the rear camshaft cover

- the trigger wheel. Tighten to 17 Nm

- the Camshaft Position (CMP) sensor housing. Tighten to 5 Nm

- the cable duct

- the brake servo vacuum hose
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- the hose between the intake manifold and Air Cleaner (ACL) housing

- the blind cover plug

- the mounting screws for the starter motor

- the support between the cylinder block and the intake manifold

- the front air baffle

- the cable from the battery negative terminal. First read Note when disconnecting and connecting the battery lead.

Checking work
Function test:
- Testdrive the car.
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Cylinder Head Assembly: Service and Repair

Special Tools:
999 5454
951 2666
999 5670
999 5451
951 2050
951 2767
999 5452
999 5718
999 5719

Note! As the illustrations in this service information are used for different model years and/or models, some variation may occur. However, the
essential information in the illustrations is always correct.

Preparation
Disconnect the battery negative lead. First read Note when disconnecting and connecting the battery lead.

Draining the coolant

- Remove the front air baffle

- Open the nipple on the engine

- Drain the coolant into a container

- Close the nipple

- Remove the screw that holds the inlet pipe for the coolant pump to the cylinder block.

Separating the exhaust system
Remove the nuts where the Three-Way Catalytic Converter (TWC) and the front exhaust pipe divide.
Unhook the exhaust system and allow it to hang.

Removing the manifold and turbocharger (TC)
Remove the manifold according to Replacing exhaust manifold, refer to Exhaust System.

Removing the starter motor
Remove:
- the lower hose for the Charge Air Cooler (CAC)
- the support bracket for the intake manifold
- the connector for the oil pressure switch
- the plastic charge air pipe from the Turbocharger (TC)
- the screws for the starter motor
- unhook the starter motor and allow it to hang.

Draining the fuel line
Drain the fuel line according to Draining fuel injection system, refer to Powertrain Management, Fuel Delivery and Air Induction.

Removing the fuel line
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Disconnect the quick-release connector between the fuel line and the fuel rail.
Use tool 951 2666.

Removing components
Remove:

- the cover over the injector

- the cover over the Throttle Body (TB)

- the upper timing cover

- the cover over the ignition coils

- the front timing cover

- the throttle cable from the bracket for the Throttle Body (TB).

Remove:

- the vacuum hose for the brake servo. Pull the hose while pressing the plastic ring down
- the Turbocharger (TC) control valve from the Air Cleaner (ACL) housing

- the connector for the Mass Air Flow Engine (MAP) sensor

- the EVAP hose connection to the mass air flow Engine (MAP) sensor hose

- the upper section of the Air Cleaner (ACL) housing and hose

- the pipe screw for the water-heated crankcase ventilation

- the auxiliaries belt.

Exposing the cable harness
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Remove:

- the screw from the ignition coil ground
- the camshaft position (CMP) sensor.

Remove:

- the variable valve timing valve connector

- the ignition coil connectors.
Place the cable harness to one side.
Unscrew the cable duct from the rear edge of the cylinder head and the Throttle Body (TB) bracket. Release the rear edge of the cylinder
head from the cables and hoses.

Remove:

- the connector for the engine coolant temperature sensor
- the injector connectors.

Place the cable duct and cable harness to one side.

Mark up and remove the ignition coils and ignition cables.

Remove:

- the rear cover for the camshaft

- the Camshaft Position (CMP) sensor housing
- the trigger wheel.

Removing the intake manifold
Remove:

- the upper radiator hose together with the cover for the thermostat housing

- the screw holding the dip stick pipe to the intake manifold

- the connectors from the assisted air control valve and the Throttle Position (TP) sensor
- the hose for the crankcase ventilation from the camshaft cover

- the vacuum hoses from the intake manifold, mark up the position

- the bracket between the servo pump and intake manifold

- the screws holding the intake manifold to the cylinder head

- the intake manifold.

Installing the lifting beam and lifting hook
Install the lifting beam and the lifting hook according to Replace the engine mountings, refer to Drive Belts, Mounts, Brackets and Accessories.
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Removing the right-hand engine mounting
Remove the right engine mounting according to Replace the engine mounting, refer to Drive Belts, Mounts, Brackets and Accessories.

Position the engine according to the marking
See Replacing the timing belt, refer to Timing Components.

Removing the timing belt
Remove the timing belt according to Replacing the timing belt, refer to Timing Components.

Removing the timing gear pulley
Remove the timing gear pulley according to Replacing the camshaft seals/variable valve timing unit, refer to Camshaft, Lifters and Push Rods.

Releasing the intake pipe for the coolant pump
Remove the two screws at the coolant pipe connection to the bypass channel.

Carefully turn the pipe to remove it from the cylinder block.

Removing the camshaft cover and cylinder head
Remove:

- the variable valve timing valve

- the spark plugs from cylinders 1 and 4.
Install 2 tools 999 5454. Leave a 2-3 mm gap to the camshaft cover. Ensure that the screw in the spark plug well is fully tightened.
Remove all the screws securing the camshaft cover to the cylinder head.
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Use pliers 999 5670 to lift the cover from the cylinder head. Install the pliers at the stop lugs. Start at the cylinder and work alternately
backward.

Slacken off the wing nuts a few turns. Repeat the procedure.

Carefully press out the front and rear camshaft seals.

Caution Do not damage the sealing surfaces on the camshafts.

Remove:

- tools 999 5454

- the camshaft cover

- the camshafts.

Lift out the valve lifters. Use suction pads. Do not use magnets!

Caution Mark up and position the lifters so that their original positions can be established.

Remove the screws holding the cylinder head on the cylinder block. Start at the sides and work alternately towards the center.
Get help to lift off the cylinder head.

Caution Do not damage the mating surfaces.

When replacing or working on the cylinder head
Remove:

- the thermostat housing
- the heat deflector plate above the manifold
- the manifold and gaskets.
Caution Do not damage the mating surfaces.

Cleaning the gasket face
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Clean the gasket faces for:

- the coolant bypass channel

- the intake manifold

- the cylinder block

- camshaft cover.

When replacing or machining the cylinder head, clean the gasket faces for:
- the manifold. Check that the studs are tightened

- thermostat housing.

Blow the oil ducts clean.

Caution Do not use a metal scraper. Use a soft putty knife and gasket solvent 1161340-3 if necessary. The surfaces must be completely clean in
order to form a complete seal.

Warning Use a fume hood or extractor when using gasket solvent.
Installing the cylinder head
Note! For tightening torques not in the text, see Specifications

Aligning the crankshaft

| | !'él%“ 5:

Remove the blind cover plug.

Turn the crankshaft clockwise slightly to avoid the camshaft adjustment tool being in the wrong position.

Install crankshaft adjustment tool 999 5451. Ensure that the camshaft adjustment tool bottoms out against the cylinder block.
Turn the crankshaft back counter-clockwise until it stops against the drift.
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Check that the marking on the crankshaft timing gear pulley corresponds with the marking on the oil pump.

When replacing or working on the cylinder head
Install:
- the thermostat housing. Use a new gasket
- the manifold. Use new gaskets. Lubricate the studs with paste 116 1408
- the heat deflector plate above the manifold.

Caution Do not damage the mating surfaces.

Installing the cylinder head
Install a new cylinder head gasket.
Install the cylinder head.
Ensure that no wiring or hoses are trapped between the cylinder head and cylinder block.

Use new screws. Lubricate and install all the screws.
Tighten the screws as illustrated.

Tighten the screws in the following order:

- Tightento 20 Nm

- Tightento 60 Nm

- Angle-tighten 130°. Use protractor 951 2050.

Installing the valve lifters and camshafts
Note! When installing a new cylinder head, the valve clearance must be set according to valve clearance, setting/adjusting.

Lubricate the valve guide wells.
Install all the valve lifters.

Note! Make sure that the lifters are in the same position as before.
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Lubricate the camshaft bearing seats.
Install the intake camshaft. Ensure that the groove at the rear edge of the camshaft is above an imaginary center line.
Position the exhaust camshaft. Ensure that the groove at the rear edge of the camshaft is below an imaginary center line.

Applying liquid gasket.

Wipe the oil film off the mating surfaces on the camshaft cover and cylinder head.
Install new O-rings around the spark plug wells on the cylinder head.

Apply liquid gasket 116 1059 to the camshaft cover.

Use roller 951 2767.

The surface must be completely covered without any excess.

Caution Ensure that no liquid gasket gets into the coolant or oil ducts. Only a thin layer of liquid basket is required.

Installing the camshaft cover

Lubricate the camshaft lobes, the camshaft bearing surfaces and the top of the valve lifters.

Install the camshaft cover.

Install 2 press tools 999 5454.

Tighten the camshaft cover screws alternately, keeping it parallel to the cylinder head with the press tools.
Install the intake manifold and lifting eyes, tighten screws from the middle and outwards.

Remove the press tools.

Install:
- the Variable Valve Timing (VVT) solenoid with a new gasket
- the spark plugs. Tighten to 30 Nm.

Installing the intake pipe for the coolant pump
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Install the inlet pipe for the coolant pump on the cylinder head. Use a new gasket.

Note! Apply thread sealant 116 156 to the screw threads.

Install camshaft adjustment tool 999 5452 at the rear of the camshafts. Check that the screws securing the adjustment tool to the camshafts and
the screws holding the tool together are well tightened.

Installing the front camshaft seal

999 5719

, B

Lubricate the surfaces of the seal that the camshaft rotates against.

Install the new seal for the camshaft with variable valve timing. Use drift 999 5718.
Install the new seal for the camshaft without variable valve timing. Use drift 999 5719.
Install the screw holding the inner timing cover to the cylinder head.

Installing the camshaft timing gear pulley
Install the camshaft timing gear pulley according to Replacing the camshaft seals/variable valve timing unit.

Installing the timing belt
Install the timing belt according to Replacing the camshaft seals/variable valve timing unit.

Tightening the timing gear pulley
See Replacing the camshaft seals/variable valve timing unit, refer to Camshaft, Lifters and Push Rods, Camshaft Oil Seal.

Check

- Press the belt to check that the indicator on the tensioner moves easily
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- Position the upper timing cover.

- Turn the crankshaft two turns. Check that the markings on the crankshaft and camshaft pulley correspond.
Note! Check that the indicator on the belt tensioner is within the marked area.
- Remove the upper timing cover.

Installing the right engine mounting

Screw the engine mounting onto the engine. Tighten to 67 Nm.
Install the engine mounting screw and nut in the bodywork bracket. Tighten by hand.

Finishing

Remove the lifting beam and lifting hook.
Tighten the engine mounting nut. Tighten to 98 Nm.

Install:

- the power steering reservoir

- the metal bracket for the power steering hose on the rotation protection for the auxiliaries belt
- the auxiliaries belt

- the rear camshaft cover

- the trigger wheel. Tighten to 17 Nm

- the Camshaft Position (CMP) sensor housing. Tighten to 5 Nm
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the cable duct.

Installing the intake manifold
Remove:

the intake manifold. Use a new gasket. Tighten to 17 Nm

the vacuum hoses from the intake manifold according to the markings

the hose for the crankcase ventilation from the camshaft cover

the connectors from the assisted air control valve and the Throttle Position (TP) sensor
the dipstick pipe

the upper radiator hose together with the thermostat housing cover.

Installing components
Install:

the ignition coils and ignition cables according to earlier markings

the connectors on the variable valve timing valve and ignition coils

the ground lead for the ignition coils the Camshaft Position (CMP) sensor.
Place the cable duct and cable harness in position.

Install:

the screws for the cable duct on the rear edge of the cylinder head and Throttle Body (TB) bracket
the bracket between the intake manifold and the power steering pump

the connectors for the injectors

the connector for the engine coolant temperature sensor

the air preheating hose between the Air Cleaner (ACL) and

the heat deflector plate for the exhaust manifold the auxiliaries belt

the pipe screw for the water-heated crankcase ventilation the upper section of the Air Cleaner (ACL) housing and hose
the EVAP hose connection to the Mass Air Flow Engine (MAP) sensor hose

the connector for the Mass Air Flow Engine (MAP) sensor

the Turbocharger (TC) control valve on the Air Cleaner (ACL) housing

the brake servo vacuum hose

the throttle cable

the inlet hose between the Mass Air Flow Engine (MAP) sensor and Throttle Body (TB)

the front timing cover

the cover over the ignition coils

the upper timing cover

the cover over the Throttle Body (TB)



2000 Volvo S40 L4-1.9L Turbo VIN 25 B4204T2
- the cover over the injectors.

Installing the fuel line

Press the fuel line into the quick-release connector on the fuel rail.

Installing the exhaust manifold
Install the manifold and Turbocharger (TC) according to Replace exhaust manifold.

Assembling the exhaust system

Install a new gasket where the front exhaust system and Three-Way Catalytic converter (TWC) separate.
Lift up and align the front exhaust system against the manifold.
Install a new gasket and new nuts. Tighten.

Installing the starter motor
Install:
- the blind cover plug
- the starter motor
- the plastic charge air pipe for the Turbocharger (TC)
- the support bracket for the intake manifold
- the connector for the oil pressure switch
- the lower hose for the Charge Air Cooler (CAC)
- the front air baffle
- the right front wheel according to front brake pads replacement, refer to Brakes and traction Control.
- the cable to the battery negative terminal. First read Note when disconnecting and connecting the battery lead.

Checking work
Change the oil. Replace the oil filter. Top up the coolant.

Check:

- the engine oil level

- the coolant level.

Warm up the engine until the thermostat opens.
Check the engine for leaks.

Top up the coolant if necessary.
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Valve Clearance: Testing and Inspection

Special Tools
999 5752
999 5753

Note! As the illustrations in this service information are used for different model years and/or models, some variation may occur. However, the
essential information in the illustrations is always correct.

Preparation
Remove:

- the cover over the intake camshaft
- the upper timing cover
- the cover over the ignition coils.

Remove:

1Re
/ “fk_/
4' “\/’I

- the ignition coils without removing the connectors.
Note! Mark up before removal!

- the two ground connections

- the connector for the variable valve timing solenoid

- the right front wheel.

Set the engine to the test position
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Install tool 999 5753 at the rear of the intake camshaft.
Turn the crankshaft in the direction of engine rotation (clockwise) until the marking on the tool (IN1/EX3) is opposite the thin flange running

straight over the entire top of the cylinder head.
Remove all plugs from the test holes.

Note! If the crankshaft is turned too far, it is essential that it is turned back at least a quarter of a turn so that it can then be turned clockwise to
the correct position.

Check the valve clearance

Check the valve clearance with feeler gauge 999 5752 at the intake valves for cylinder 1 and the exhaust valves for cylinder 3.
Insert the feeler gauge through the inspection holes. Bend the feeler gauge with light finger pressure so that it follows the top of the valve lifter.
The correct measurement will not be obtained until the feeler gauge has gone in approximately 15 mm.

0.15-0.45 mm

0.35-0.60 mm

Reference values

Note! Carry out this check with the engine at room temperature.
Make a note of the valve clearance on a form.

Next test measurement
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Turn the crankshaft in the direction of engine rotation until the next marking In2/Ex1 is opposite the flange on top of the cylinder head. Perform
the test measurement according to the previous description.

Continue by measuring the remaining valve clearances according to the markings on tool 999 5753.
Finishing

Note! For tightening torques not in the text, refer to Specifications.

Install:

- the plugs for the test holes. Tighten to 20 Nm

- the ignition coils according to the earlier markings

- the ground connections

- the connector for the variable valve timing solenoid.
Remove tool 999 5753.

Install:

- anew cover over the intake camshaft
- the right front wheel according to Front brake pads replacement.
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Valve Clearance: Adjustments

Special Tools
999 5006
999 5383
999 5460
999 5452
999 5199
999 5452
999 5454
999 5670
999 5765
999 5752
999 5451
951 2767
999 5454
999 5719
999 5718

Note! As the illustrations in this service information are used for different model years and/or models, some variation may occur. However, the
essential information in the illustrations is always correct.

Preparation
Remove:
- the cable from the battery negative terminal. First read Note when disconnecting and connecting the battery lead.

Removing the starter motor
Remove:
- the screws for the starter motor
- the support bracket for the intake manifold
- the connector for the oil pressure switch
- unhook the starter motor and allow it to hang.

Removing components
Remove:

- the cover over the injector

- the cover over the Throttle Body (TB)

- the upper timing cover

- the cover over the ignition coils

- front timing cover

- the inlet hose between the Mass Air Flow Engine (MAP) sensor and Throttle Body (TB)
- the auxiliaries belt.

Exposing the cable harness
Remove:



2000 Volvo S40 L4-1.9L Turbo VIN 25 B4204T2

- the screw from the ignition coil ground
- the camshaft position (CMP) sensor.

Remove:
- the variable valve timing valve connector
- the ignition coil connectors.
Place the cable harness to one side.
Unscrew the cable duct from the rear edge of the cylinder head and the Throttle Body (TB) bracket.

Remove:
- the connector for the engine coolant temperature sensor
- the injector connectors.
Place the cable duct and cable harness to one side.
Mark up and remove the ignition coils and ignition cables.

Remove:

- the rear cover for the camshaft

- the Camshaft Position (CMP) sensor housing

- the trigger wheel

- the hose for the crankcase ventilation from the camshaft cover.

Installing the lifting beam and lifting hook
Install the lifting beam and the lifting hook according to Replacing the timing belt, refer to Timing Components, Timing Belt.

Removing the right-hand engine mounting
Remove the right engine mounting according to Replace the engine mountings, refer to Drive Belts, Mounts, Brackets and Accessories, Engine
Mount.

Position the engine according to the marking
See Replacing the timing belt, Refer to Timing Components, Timing Belt.

Removing the timing belt
Remove the timing belt according to Replacing the timing belt, Refer to Timing Components, Timing Belt.

Remoaving the timing gear pulley
Remove the timing gear pulley according to Removing the camshaft seals/variable valve timing unit, refer to Camshaft, Lifters and Pushrods,
Camshaft Oil Seal.

Removing the camshaft cover and cylinder head
Remove the camshaft cover and cylinder head, see Replacing the cylinder head and gasket, refer to Service and Repair.

Cleaning
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Use a razor blade or a gasket scraper and gasket solvent P/N 1161 440 on the camshaft cover.
Warning Use a fume hood or extractor when using gasket solvent. Use only a gasket scraper or razor blade on the cylinder head.

Note! Take great care around the oil ducts for the variable valve timing solenoid. This applies to both the camshaft cover and the cylinder head.
The solenoid is extremely sensitive to contaminants.

Dry and blow all surfaces clean.
Preparations

Carefully tap the end of the valve stem to ensure that the valve is correctly located in the seat. Use a plastic aluminum or brass drift to protect the
valve and the surface of the valve lifter.

The sound made by tapping reveals if the valve is correctly seated.

Installing the valve lifters and camshaft

EN

Install both the valve lifters for the inlet valves at cylinder 1.
Check the notes made earlier. Select new valve lifters if necessary.

Note! Only install two valve lifters. The valve lifters must be placed at the same cylinder.

The valve clearance on a cold engine (approximately 20°C/68°F) must be:
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0.20 [plusmn] 0.03 mm

Exhaust valve: | 0.40 [plusmn] 0.03 mm

Reference Values
Note! The tolerances are less at setting! When checking the valve clearance through the plug hole the tolerances are larger.

Install the intake camshaft. Ensure that the lobes at cylinder 1 point upwards.
Apply a little oil to the cam lobe and the upper side of the valve lifter to facilitate measurement later.

Installing the camshaft press

Install the lower section of camshaft press 999 765 at the intake valves for cylinder 1.
Tighten the tool against the cylinder head.

Tighten to 17 Nm.
Turn the camshaft until it stops against the camshaft press.

Install the upper section of the camshaft press.
Tighten the screw which tensions the camshaft.
Tighten to 12 Nm.
Measuring the valve clearance

Note! Measurement must be carried out on a cold engine. A suitable temperature is approximately 20°C/68°F.



2000 Volvo S40 L4-1.9L Turbo VIN 25 B4204T2

Use feeler gauge 999 5752,

Press with a finger so that the feeler gauge lies parallel to the upper side of the tappet (see illustration).

Move the feeler gauge sideways when taking the reading in order to obtain as accurate a measurement as possible.
The valve clearance on a cold engine (approximately 20°C/68°F) must be:

0.20 [plusmn] 0.03 mm
Exhaust valve: | 0.40 [plusmin] 0.03 mm

Reference values
Note! The tolerances are less at setting! When checking the valve clearance through the plug hole the tolerances are larger.

Differences in valve clearance for different engines/ambient temperatures:
- -0.01 mm at 15°C

- +0.01 mm at 25°C

- +0.02 mm at 30°C

- +0.03 mm at 35°C

- +0.04 mm at 45°C.

Correcting the measured clearance
Lift out the upper section of the press tool.
Lift out the camshaft.
Adjust the play by replacing the valve lifters.
Other valve lifters are available as replacement part/replacement part kits.
Reinstall the camshaft and the upper section of the press tool.
Tighten to 12 Nm.
Take a new measurement according to Checking valve clearance, refer to Testing and Inspection, Procedures.

When the correct valve clearance is reached
Remove:

- press tool 999 5765
- the camshaft
- the valve lifters.
Carefully mark the valve lifters so that exact reinstallation can be carried out, for example:
- Intake side: 11, 12, 13 through 18
- Exhaust side: Al, A2, A3 through A8.
Repeat the procedure for measuring the valve clearance for all cylinders on both the intake and exhaust sides. See Checking valve clearance,
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refer to Testing and Inspection, Procedures.
Note! For tightening torques not in the text, refer to Specifications, Mechanical.
Installing the valve lifters and camshafts
Lubricate the valve guide wells.
Install all the valve lifters.

Note! Make sure that the lifters are in the same position as before.

Lubricate the camshaft bearing seats.
Install the intake camshaft. Ensure that the groove at the rear edge of the camshaft is above an imaginary center line.

Position the exhaust camshaft. Ensure that the groove at the rear edge of the camshaft is below an imaginary center line.

Applying liquid gasket
Wipe the oil film off the mating surfaces on the camshaft cover and cylinder head.
Install new O-rings around the spark plug wells on the cylinder head.

Apply liquid gasket 116 1059, or equivalent, to the camshaft cover.
Use roller 9S1 2767.

The surface must be completely covered without any excess.

Note! Ensure that no liquid gasket gets into the coolant or oil ducts. Only a thin layer of liquid gasket is required.

Installing the camshaft cover

To install the camshaft adjustment tool, see Replacing cylinder head and gasket, refer to Service and Repair.
Install camshaft adjustment tool 999 5452 at the rear of the camshafts.

Check that the screws securing the adjustment tool to the camshafts and the screws holding the tool together are well tightened.

Installing the front camshaft seal
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To install the front camshaft seal, see Replacing the cylinder head and gasket, refer to Service and Repair.

Aligning the crankshaft
To align the crankshaft see Replacing the cylinder head and gasket.

Installing the camshaft timing gear pulley
Install the camshaft timing gear pulley according to Replacing the camshaft seals/variable valve timing unit, refer to Camshaft, Lifters and
Pushrods, Camshaft Oil Seal.

Installing the timing belt
Install the timing belt according to Replacing the camshaft seals/variable valve timing unit, refer to Camshaft, Lifters and Pushrods, Camshaft Qil
Seal.

Tightening the timing gear pulley
See Replacing the camshaft seals/variable valve timing unit, refer to Camshaft, Lifters and Pushrods, Camshaft Qil Seal.

Check

- Press the belt to check that the indicator on the tensioner moves easily
- Position the upper timing cover.

- Turn the crankshaft two turns. Check that the markings on the crankshaft and camshaft pulley correspond.
Note! Check that the indicator on the belt tensioner is within the marked area.
- Remove the upper timing cover.

Installing the right engine mounting
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Screw the engine mounting onto the engine.
Tighten to 67 Nm.
Install the engine mounting screw and nut in the bodywork bracket. Tighten by hand.

Finishing
Remove the lifting beam and lifting hook.
Tighten the engine mounting nut.
Tighten to 98 Nm.

Install:
- the power steering reservoir
- the metal bracket for the power steering hose on the rotation protection for the auxiliaries belt
- the auxiliaries belt
- the rear camshaft cover
- the trigger wheel.
Tighten to 17 Nm
- the Camshaft Position (CMP) sensor housing.
Tighten to 5 Nm
- the hose for the crankcase ventilation on the camshaft cover.

Installing components
Install:

- the ignition coils and ignition cables according to earlier markings
- the connectors on the variable valve timing valve and ignition coils
- the ground lead for the ignition coils
- the camshaft position (CMP) sensor.

Place the cable duct and cable harness in position.

Install:

- the screws for the cable duct on the rear edge of the cylinder head and Throttle Body (TB) bracket
- the connectors for the injectors

- the connector for the engine coolant temperature sensor

- the inlet hose between the Mass Air Flow Engine (MAP) sensor and Throttle Body (TB)

- front timing cover

- the cover over the ignition coils

- the upper timing cover

- the cover over the Throttle Body (TB)

- the cover over the injectors.
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Installing the starter motor
Install the starter motor.

Finishing
Check:
- the engine oil level
- the coolant level.
Warm up the engine until the thermostat opens.
Check the engine for leaks.
Top up the coolant if necessary.
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Fuel Pressure Release: Service and Repair

Special Tools
981 2270
981 2273
981 2282
999 5480
999 5484

Removing the covers

- Turbocharged engines: remove the Throttle Body (TB) cover.
- The fuel rail cover.
- The protective cap for the nipple.

Draining the fuel injection system

Note! Ensure that ventilation is good.

999 5484 §--

D
L’ ©)_981 5270, 2273, 3382

Connect tool 999 5484 hose / nipple to liquid extractor 981 2270, 981 2273 and 981 2282. Start the drain pump.
- Connect the adapter to the valve on the fuel rail in restricted position (illustration 1: valve closed).
- Un-Secure the adapter (illustration 2: valve open).

Install special tool 999 5480
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Raise the car.

Remove:

- The protection on the left fuel filter.

- The cap over the nipple.
Connect tool 999 5480 to the valve upstream of the fuel filter.
It takes approximately 2 minutes to drain the system.

Removing the special tools

]

(909 5484\~

N

Remove the tool: 999 5480. Install the protective caps.
Reinstall the splash guard.

Lower the car.

Remove tool 999 5484. Install the protective caps.
Check for leaks.

Note! Do not forget to replace the protective caps on the nipples.

Install the cover over the fuel rail.
Turbocharged engines: Install the Throttle Body (TB) cover.
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Drive Belt: Service and Repair
Replacing the Auxiliaries Belt

Remove auxiliaries belt

- Remove the right engine compartment cover and the cover above the right headlight unit
- Release the auxiliaries belt by turning the pulley screw clockwise

- Remove the auxiliaries belt

- Release the belt tensioner (counterclockwise).

Install auxiliaries belt
- Clean the pulley grooves
- Turn the tensioning device clockwise
- Install the auxiliaries belt as illustrated
- Release the belt tensioner (counterclockwise)
- Install the right engine compartment cover and headlight unit cover.
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Engine Mount: Service and Repair

Special Tools
999 5006
999 5383
999 5460

Prerequisites
- Remove the right engine bay cover
- Remove the two bolts and move the AC hose support to one side.

Replace engine mounting bolster at distributor side

Remove the engine bolster nut.

Position the lifting beam 999 5006 and the support 999 5383 over the engine and locate the lifting lug 999 5460 at the front lifting eye.
Lift the engine up until the engine bolster bolt can be removed.

Remove the three bolts and remove the support (pushing power steering hose to one side).
Install the support on the engine and tighten the bolts.

Torque setting 76 Nm.

Install the engine bolster. Finger-tighten.

Remove the lifting beam.

Tighten the bolster nut. Torque setting 98 Nm.

Install the hose support. Torque setting 10 Nm.

Install the engine cover.

Install the right engine bay cover.

Replacing engine mounting bolster at transmission side

Remove the complete Air Cleaner (ACL), see Replace the Air Cleaner (ACL), refer to Powertrain Management.
Remove the engine bolster nut.

Lift the engine/transmission up until the engine bolster bolt can be removed.

When lifting the engine/transmission, use a block of wood to protect the transmission.

Remove the cable harness clip from the wire end.

Remove the three nuts and remove the mounting bolster.

Install the mounting bolster and place the 2 rubber protecting flaps in the correct position.

Install the 3 nuts. Torque setting 45 Nm.

Install the bolt and the nut in the bolster. Finger-tighten.

Remove the lifting beam.
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Tighten the bolster nut. Torque setting 98 Nm.
Install the complete Air Cleaner (ACL), see Replacing the Air Cleaner (ACL), refer to Powertrain Management.
Install the inlet air-preheater hose.

Replace front engine mounting bolster

Remove the nut and the bolt from the engine mounting bolster.

Remove the two mounting bolts and remove the mounting bolster.

Install the new engine mounting bolster (Position the hole towards the front of the car).
Tighten the:

- Two bolts (A) on the longitudinal member to 35 Nm.

- Central bolt (B) in the bolster to 55 Nm.

Replace rear engine mounting bolster

Remove the splash guards from the underside.

Remove the drive shaft heat-shield.

Remove the two bolts (A) from the mounting on the body side.

Remove the bolt (B) of the mounting and pull the engine mounting down slightly.
Remove the two mounting bolts (C) and remove the mounting.

Install the mounting with the two bolts (C).

Position the hole (D) towards the rear of the car. Torque setting 35 Nm.

Replace the bolt (B). Finger-tighten.
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Install the two bolts (A). Torque setting 69 Nm.
Note! Position the rubbers in the correct position (see illustration). (The rear and the front of the center member must be in similar positions).
Loosen the front mounting-bolster bolt (B). First tighten the rear mounting bolster bolt (torque setting 55 Nm), then tighten the front mounting

bolt again (torque setting 55 Nm).
Install the heat shield and the splash guard.
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Idler Pulley: Service and Repair

Removing the drive belt

Use a 15 mm socket wrench on the belt tensioner and slacken off the belt.
Remove the belt.

Replacing the belt tensioner idler pulley

Remove the bolt and the tensioner idler pulley.
Install the new tensioner idler pulley.
- Tighten the bolt to 20 Nm.
Check the poly V-belt carefully. Replace the belt if necessary.

Replacing the belt tensioner

Remove the tensioner idler pulley.

Remove the center bolt at the rear. Remove the belt tensioner.
Install the new belt tensioner with the cut-out over the cam.
Install the central bolt. Tighten to 20 Nm.

Install the tensioner idler pulley.

Installing the drive belt
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Route the belt around the crankshaft, then around the Air Conditioning (A/C) compressor, guide pulley, Generator (GEN) and power steering

pump.
Lift the belt tensioner up. Position the belt on the tensioner the dotted line shows the routing of the belt in cars without Air Conditioning (A/C)

Check the function
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Engine Lubrication: Testing and Inspection

Special Tools
999 5270
999 5271
999 5272
999 5273

Note! When checking the oil pressure, the engine should be at a temperature which corresponds to 15 minutes normal driving (100°C). Replace
the oil and filter if the engine oil grade, type or condition cannot be determined.

Checking the engine oil pressure sensor
Raise the car.
Remove the engine cover.

Check:
- The oil pressure sensor cable and connectors
- Check for an open-circuit in the cable between the oil pressure sensor and the indicator lamp.
- Type and remedy; try a new pressure sensor.

Note! Use a new seal between the oil pressure sensor and the cylinder block.

Checking oil pressure

Use oil pressure gauge kit 999 5270.
Adapter 999 5273, hose 999 5272 and gauge 999 5271.
Connect these items to the hole on the cylinder block for the oil pressure sensor.

13.3 r/s (800 r/min) 0.10 MPa
14.2 /s (850 r/min) 0.10 MPa
66.7 t/s (4000 r/min) minimum | 0.35 MPa

66.7 r/s (4000 r/min) maximum | 0.70 MPa

Oil Pressure At RPM
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Start the engine. Read off the oil pressure at different engine speeds (RPM).
Note! The relief valve begins to open at 0.5 MPa.
Remove the tools.

Use a new gasket when installing the oil pressure sensor.
Tighten to 25 Nm.
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Engine Oil: Service and Repair
Replacing the Oil and Oil Filter

Special Tools
999 5679

Warning Avoid long term skin contact with oil.
- Extended and repeated contact with oil can cause skin to dry out. This can result in itchiness, dry skin, eczema and other skin
complaints
- Used oil is more dangerous than new oil
- Used oil may contain contaminants that are a health risk
- Avoid skin contact, especially with engine oil
- Use protective gloves if necessary
- Avoid oil soaked clothing and rags
- Wash thoroughly after skin contact with oil, especially before meals
- Use a skin cream to prevent the skin drying.

Checking engine oil
Position the car on a flat surface. Wipe the dipstick before this check.

The distance between MAX and MIN on the dipstick corresponds to approximately 1.9 liters.

Engine at operating temperature: Wait at least three minutes after turning off the engine so that the oil can run back to the oil pan.
If the level is at the MIN marking, top up with a maximum of 1 liter.

Cold engine: The most accurate measurement is obtained by checking the oil when the engine is cold before it is started.

If the level is at the MIN marking, top up with 1.9 liters.

Draining engine oil
- Remove the drain plug
- Replace the copper washer
- Install the drain plug. Tighten the drain plug. Tighten to 35 Nm.

Removing the oil filter

Remove the rear engine splash guard.

Use oil filter wrench 999 5679.

Wipe up any spilled oil (used kitchen paper for example).
Remove the oil filter from the housing.

Clean the housing and the engine.

Installing the oil filter
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Install the filter in the housing.

Install the housing on the sump. Use oil filter wrench 999 5679.
Tighten to 25 Nm.

Install the engine splash guard.

Filling with oil
See the Specifications for the correct oil volume.
Start the engine. Check for leaks.

Oil pressure: Inspecting and replacing the oil pressure sensor
Special tools: 999 5270, 5271, 5272, 5273

Note! When checking the oil pressure, the engine should be at a temperature which corresponds to 15 minutes normal driving (100°C).
Replace the oil and filter if the engine oil grade, type or condition cannot be determined.
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Engine Oil: Service and Repair
Checking Engine Oil Level

208 gts, (1.9 liters)

CHECKING THE OIL LEVEL.:

The oil level should be checked every time the car is refuelled. This is especially important during the period up to the first service.
CAUTION: Not checking the oil level regularly can result in serious engine damage if the oil level becomes too low.

Park the car on a level surface and wait for at least 3 minutes after the engine has been switched off. Be sure the oil level is maintained between the
upper and lower marks on the dipstick. If oil is added, it should reach the MAX mark on the dipstick. Low oil level can cause internal damage to
the engine and overfilling can result in high oil consumption. The distance between the dipstick marks represents approx. 2 US gts (1.9 liters). The
oil should preferably be checked when cold, before the engine has been started.

NOTE: The engine must be stopped when checking the oil. Do not fill to the max when the engine is hot.

WARNING! Oil spilled on a hot exhaust pipe constitutes a fire risk.
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Engine Oil: Service and Repair
Changing Engine Oil

Image Legend:
A - Oil filler cap
B - Oil filter
C - Oil dipstick
D - Drain plug
DRAINING THE OIL:
Drain the oil after driving while the oil is still warm.
WARNING! The oil may be very hot.

If you change the engine oil and filter yourself, your Volvo retailer can assist you in disposing of the used oil. Engine oil can be harmful to your
skin - gloves should be worn when performing this work.

TO ADD OR CHANGE OIL

Add oil of the same kind as already used.
Capacity (including filter): 5.7 US qts (5.4 liters).
Capacity (excluding filter): 5.3 US qts (5.0 liters).

The oil filter should he replaced at every oil change.
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Oil Cooler: Service and Repair

Special Tools
115 8957

Draining engine oil
- See Replacing the oil and oil filter, refer to Qil, Service and Repair.

Removing the heat exchanger

- Install pliers 115 8957 on both the water hoses

- Release the clamps. Remove the water hoses from the heat exchanger
- Remove the four screws. Remove the heat exchanger

- Collect up any spilled oil and water.

Installing the heat exchanger

- Clean the mating surfaces

- Install a new O-ring

- Install the heat exchanger. Tighten the screws

- Install both the water hoses. Tighten the clamps
- Remove the pliers from the water hoses.

Filling with oil and coolant
- Top up the engine oil
- Check the engine coolant level. Top up if required
- Check for leaks.
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Oil Pump: Service and Repair

Special Tools
999 5433
999 5455
951 2834

If you suspect the oil pressure is low or the oil pump is defective, test the oil pressure, see Oil Pressure: Inspecting And Replacing The Oil Pressure
Sensor, refer to Engine Lubrication, Testing and Inspection.

Remove camshaft belt
See replacing toothed (timing) belt, refer to Timing Components, Timing Belt.

Remove vibration damper

Remove the engine splash guard.
Remove the vibration damper using the counterhold 999 5433.

Remove distributor wheel from the crankshaft

Use the universal extractor and two of the vibration damper bolts.

Insert the two bolts in the pulley by hand as far as they will go.

Install the extractor so that the claws grip the bolts (not the wheel in front of the toothed belt).
Note! Check that the claws of the extractor do not damage the teeth of the wheel.

If replacing the front retaining ring only
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Use a screwdriver to remove the old retaining ring.

Clean the mating surface.

Install a new retaining ring, using die 999 5455; grease the retaining ring.
Push-in the retaining ring using the center nut on the crankshaft.

Remove oil pump

Undo the four bolts from the oil pump.
Carefully twist the oil pump loose. Use a screwdriver on the twist cams to free the oil pump.
Clean the gasket surface and contact surfaces.

Dismantling oil pump

Make sure that the oil pump does not spring apart.

Remove the two Allen head screws and the gasket.

Clean and check all parts

Check for damage and wear and tear. Make a special check of the half-moon shaped section (the surface between the inlet and outlet sides).
If there is a fault, replace the complete pump.

There are loose components for the oil pressure governor.
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Spring Tension (Part 1 Of 2)

O

L3 =35.90

Spring Tension (Part 2 Of 2)

Checking oil pressure governor spring
The governor starts opening at 0.50 MPa.

Insert pump rotor in casing and check play/clearance
Install the small pump rotor.

Check the play/clearance. If the play/clearance is excessive, replace the complete oil pump.

Caution If the measured play between the outer rotor and pump housing is greater than 0.35 mm and the oil pressure at 100°C oil temperature
is less than 1 bar, the oil pump must be replaced.

Measure the play with a feeler gauge.
Assemble the pump

- Clean all surfaces carefully
- Assemble the pump

- Install the large pump rotor with the mark facing upwards.

Installing oil pump
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Use a new gasket.

When installing the pump, use the die 999 5455. Use the bolts as guides.
Push the oil pump in using the center nut on the crankshaft.

Tighten the bolts crosswise to 10 Nm.

Install the crankshaft distributor wheel using the center nut and an extension.

Installing camshaft belt

Put the belt around the crankshaft and the RH guide pulley.
Put the belt over the camshaft pulleys.
Put the belt around the water pump and press the belt over the tensioner pulley.

Installing vibration damper

Remove the locating pin from the tensioner/damper.

Install the vibration damper.

Tighten the center nut to 180 Nm

Use the counterhold 999 5433.

Remove the counterhold 999 5433 and tighten the bolts to 25 Nm then turn them 30° further.

Install the upper distributor cover.

Rotate the crankshaft twice and check that the marks on the crankshaft, the camshaft pulleys and the toothed belt correctly align.
Install the rear shield plate on the engine.
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Install:
- The shield plate by the vibration damper and the upper and lower distributor covers

- The idler pulley
- The engine splash guard.

Install front wheel

- Install the wheel and loosely install the nuts
- Tighten the nuts crosswise to 110 Nm
- Torque the nuts again by hand.

Note!
A If tightening with an airgun, only use torque socket 951 2834.
N Tightening the nuts crosswise and to the correct torque settings is important to avoid causing stresses in the brake disc.

Test-run the engine.
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Oil Spray Jet: Service and Repair

Removing the timing belt and mechanical timing belt tensioner
Remove the timing belt according to Replacing toothed (timing) belt, refer to Timing Components.
Remove the timing belt tensioner. Remove the idler pulley.
Remove the screw securing the inner timing cover to the cylinder head.
Raise the car. Continue with Replacing toothed (timing) belt.
Remove the vibration damper, refer to Cylinder Block Assembly, Harmonic Balancer.

Removing components
Remove:

- the two screws (1) securing the inner timing cover to the cylinder block

- the lower belt guard at the oil pump housing.
Press the inner timing cover off the flange around the coolant pump. Start at the lower edge of the pump.
Hold the cover out of the way. Remove the piston cooling valve (2) and the seal washer.

Installing components
Install:

- anew piston cooling valve (2) with a new seal washer. Tighten to 35 Nm

- the inner timing cover. First press the cover into place over the flange at the top of the coolant pump. Then press the remaining section of the
cover into place over the flange around the pump. Check that the cover is correctly positioned.

- the two screws (1) securing the inner timing cover to the cylinder block

- the lower belt guard.

Installing the timing belt
Install:
- the screw securing the inner timing cover to the cylinder head
- idler pulley. Tighten to 25 Nm
- the timing belt tensioner. Screw in the center screw by hand. Ensure that the fork on the tensioner centers above the cylinder block rib. Check
that the Allen hole on the eccentric is at "'10 O'CLOCK"'
- the vibration damper.
Install the timing belt.
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Intake Manifold: Service and Repair

Special Tools
951 2666

Note! As the illustrations in this service information are used for different model years and/or models, some variation may occur. However, the
essential information in the illustrations is always correct.

Preparation
Disconnect the battery negative lead. First read Note when disconnecting and connecting the battery lead.
Empty the fuel injection system according to Draining the fuel injection system, refer to Powertrain Management, Fuel Delivery and Air
Induction.

Removing the fuel rail

Remove:

- the cover over the ignition coils

- the crankcase ventilation hose from the top of the cam cover

- the cover over the Throttle Body (TB)

- the protective cover over the nozzle connectors

- the connectors from the nozzles

- the vacuum hose for the fuel pressure regulator from the Throttle Body (TB).

Removing the fuel line

Disconnect the quick-release connector between the fuel line and the fuel rail. Use tool 951 2666.
Remove the mounting screws from the fuel rail.
Gently work the fuel rail and injector nozzles loose as a single unit.

Removing components
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Remove:

- the hose from the assisted air control valve in the inlet hose

- the inlet hose between the Mass Air Flow Engine (MAP) sensor and Throttle Body (TB)
- the vacuum hoses from the intake manifold

- the throttle cable

- the connectors from the assisted air control valve and Throttle Position (TP) switch

- the screw from the cable duct mounting in the Throttle Body (TB)

- the Knock Sensor (KS) cable from the clip

- the brake servo hose

- the bracket between the intake manifold and the pump

- the screw holding the dip stick pipe to the intake manifold

- the upper screw for the intake manifold support bracket, slacken the lower a few turns.

Removing the intake manifold

Remove:
- the mounting screws for the intake manifold
- the intake manifold. Allow the crankcase ventilation hose to run through the intake manifold without disconnecting it from the flame trap.

Transferring components when replacing the intake manifold
Transfer the Throttle Body (TB) and the assisted air control valve. Use new gaskets. Tighten to 10 Nm.

Installing the intake manifold and gasket

Note! Ensure that the gasket faces are clean.
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Install:

- anew gasket

- the intake manifold. Do not forget the crankcase ventilation hose. The hose must be inserted up through the gap between the second and third
ducts

- the screws.
Tighten all the screws starting from the center. Tighten to 20 Nm.
Install and tighten the screws for the support bracket (under the intake manifold).

Installing components

Install:

- the screw holding the dip stick pipe to the intake manifold

- the bracket between the intake manifold and the pump

- the brake servo hose

- the cable for the Knock Sensor (KS)

- the mounting screw for the cable duct in the Throttle Body (TB)

- the connectors on the assisted air control valve and Throttle Position (TP) switch
- the throttle cable

- the vacuum hoses on the intake manifold

- the inlet hose between the Mass Air Flow Engine (MAP) sensor and Throttle Body (TB)
- the hose from the assisted air control valve in the inlet hose.

Installing the fuel rail

Install:
- the fuel rail and the injector nozzles. Press the quick- release connector together until it clicks. Use new screws. Tighten to 10 Nm
- the vacuum hose for the fuel pressure regulator
- the crankcase ventilation hose on the top of the cam cover. Use a new clamp
- the connectors and protective cover for the injectors
- the covers over the ignition coils and Throttle Body (TB).
Install the battery negative lead. First read Note when disconnecting and connecting the battery lead.

Final check
Test drive the car. Check the following:
- that there is no fuel leakage
- that the engine operates normally.
Clean the engine compartment. Check that everything is in position.
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Crankshaft Main Bearing Seal: Service and Repair

Special Tools
999 1801
999 5112
999 5676

Note! This method assumes the transmission has been removed.

Removing flange plate
See Replacing flange plate, refer to Transmission and Drivetrain.

Replacing retaining ring

NITTEnEs

Remove the retaining ring with a screwdriver.

Note! Do not damage the contact faces. Note the position of the retaining ring relative to the retaining ring holder.
Oil the retaining ring mating lips.

Install the retaining ring using the installation kit 999 56?6 and the universal hand grip 999 1801.

Tap the retaining ring in until the die touches the crankshaft.

Installing flange plate
See Replacing flange plate.
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Oil Pressure Sensor: Service and Repair

Replacing oil pressure sensor

The oil pressure sensor is at the front of the motor between the dipstick and the starter motor.

- Disconnect the connector.
- Unscrew the sensor.
- Install in reverse order.
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Timing Belt: Service and Repair

Early Model
Replacing toothed (timing) belt

Special tools: 951 2661, 999 5433, 5006, 5383, 5460
General

Note! Service interval for timing belt and tensioner pulley: 165,000 km/105,000 miles.

Remove auxiliaries belt
- Remove the right engine compartment cover and the cover above the right headlight unit
- Release the auxiliaries belt by turning the pulley screw clockwise
- Remove the auxiliaries belt
- Release the belt tensioner (counterclockwise).

Remove upper timing gear covers
- Remove two screws and remove upper cover by undoing the two clips at the side
- Remove the screw and take the cover off.
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Install lifting beam and lifting lug
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Note! Remove the nut from the body support.
- Position the lifting beam 999 5006 centrally above the engine and install the lifting lugs 999 5460 in the lifting eyes.
- Install the extra support 999 5383 (if necessary). Lift the engine up a few mm at the front.

Remove engine mounting on timing gear side
- Remove three bolts and the screw from the mounting at body side and pull out the mounting with the rubber.

Remove lower timing gear cover
- Undo bottom cover and move backwards.

Remove engine bracket
- Remove the four bolts and pull bracket from engine. Lift engine if necessary.
- Turn wheel to the right.
- Open lid in side cover.
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Align timing gear and crankshaft according to the markings
- Place the upper cover in position.
- Turn the crankshaft clockwise until the markings, camshaft gear, inner timing gear cover and the crankshaft/gear wheel align with the oil
pump housing.
- Remove upper rear timing cover.

Remove timing belt at the top side
- Remove bolt (A) and take tensioner off
- Remove timing belt and move it downwards
- Clean and check the gears.

Check idler pulley
- Rotate the pulley rapidly and listen for abnormal noise from the bearing.
- When replacing: torque setting idler pulley 25 Nm.
- Check that all pulley contact surfaces for the belt are clean and smooth.
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Remove the engine splashguards
Remove:
- rear
- front.

Remove timing belt at lower side
- Remove the two bolts from the snow cap
- Remove the timing belt and take it out with a turning movement
- Clean surrounding.

Install timing belt at lower side
- Place the timing belt between damper and engine block.
- Route belt upwards.

Install cover plates
- Place the lower snow cover and fit the two bolts
- Place the front and rear engine splashguards.
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Install new timing belt and tensioner pulley
- Check timing marks
- Position the new tensioner, and finger tighten bolt (A)
- Turn excenter from tensioner in lowest position, see picture
- Route the belt around the crankshaft (1) and the idler pulley (2)
- Route the belt over both timing gears (3.4)
- Route the belt over the water pump (5) and around the tension pulley (6)
- Install upper rear timing cover on engine (do not tighten)
- Check alignment.

Adjusting timing belt tension
- Tighten bolt (B) to 3 Nm
- Place a 6 mm hex tool in the tensioner and turn tensioner anti clockwise until the toothed belt is tensioned
- Move the adjuster until the indicator pin is in the middle (A)
- Tighten the bolt (B) to 20 Nm without moving the tensioner
- Re-adjust if necessary
- Press pin (A) clockwise and anti-clockwise to check.

Check timing belt tension
- Rotate the crankshaft two revolutions and check that the markings on the crankshaft pulley and timing gears align with the marks on the
timing gear cover
- Check the adjustment of the tensioner (indicator pin (A) in the middle)
- Adjust again if necessary
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Note! After adjustment always turn crankshaft twice.

- Remove upper timing cover.

Install engine bracket
- Clean mounting pin, position bracket and install bolts. Tightening torque 35 Nm + 75°

o

E

in

Install timing gear covers
Install:
- lower timing gear cover. Check lower cover and water hose fittings
- the top cover (1x screw) (B), torque setting 10 Nm
- the top timing cover and tighten.

Note! Close lid in side cover move front wheels straight.

Install auxiliaries belt
- Clean the pulley grooves
- Turn the tensioning device clockwise
- Install the auxiliaries belt as illustrated
- Release the belt tensioner (counterclockwise)
- Tighten the bracket. Torque to 10 Nm
- Install power steering hose. Torque 10 Nm.
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Install engine suspension on timing gear side
- Position the support on the engine and tighten the bolts (A) to 67 Nm
- Loosely install the bolts in the body support
- Remove the lifting beam 999 5006
- Tighten the body support (13) nut to 98 Nm.

Test drive engine
- Start the engine and check function.

- Install the right engine compartment cover and headlight unit cover.
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Timing Belt: Service and Repair
Late Model

Replacing The Timing Belt

Special Tools
999 5006
999 5383
999 5460

Removing the auxiliaries belt

- Turbocharged engines: remove the right hand engine cover and the cover over the right headlamp
- Slacken off the auxiliaries belt by turning the screw on the tension pulley clockwise
- Remove the auxiliaries belt.

Removing the timing covers
Remove:

- the upper timing cover
- the front timing cover.

Installing the lifting beam and lifting hook

Remove the metal bracket for the servo hose from the rotation protection for the auxiliaries belt.
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Position lifting beam 999 5006 slightly in front of the front lifting eyelet for the engine. Use lifting arm 999 5383 and lifting hook 999 5460 to
raise the front of the engine a few millimeters.

Removing the right-hand engine mounting

- the screws for the servo holder
- the engine mounting screws

- the engine mounting

- the lower timing cover.

Position the engine according to the marking

Remove the right front wheel.

Position the upper timing cover.

Turn the crankshaft until the markings on the crankshaft and camshaft pulley correspond.

Turn the crankshaft a further I/4 turn clockwise and then back again until the markings correspond. The markings are illustrated. Remove the

upper timing cover.

Removing the timing belt
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Slacken off the center screw for the belt tensioner slightly.
Hold the center screw still. Turn the tensioner eccentric clockwise using a 6 mm Allen key to 10 o'clock.
Remove the timing belt from the tension pulley, camshaft pulley and water pump.

Tensioning the tensioner pulley and the idler pulley
Spin the idler pulley and listen for noise. When replacing with a new idler pulley, tighten to 24 Nm.
Spin the tension pulley and listen for noise. When replacing, screw the tension pulley into place using the center screw.
Screw in the center screw by hand.
Ensure that the tensioner fork is centered over the cylinder block rib.
Ensure that the Allen hole on the eccentric is at 10 o'clock".

Removing the splash guards under the engine
Remove:

- the front air baffle
- the rear air baffle.

Removing the timing belt (at the bottom)
Remove:

- the two screws from the lower belt cover
- the lower belt guard

- the timing belt using a twisting movement
- clean the surrounding area.
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Installing the timing belt
Install the timing belt over the pulley on the crankshaft.

Install:

- the lower belt guard
- the front air baffle

- the rear air baffle.

Install the new belt in the following order:

- crankshaft

- the idler pulley

- intake camshaft

- exhaust camshaft
- water pump

- belt tensioner.

Note:

- This adjustment is to be made with a cold engine. Suitable temperature is approximately 20°C/67°F. At higher temperatures (with the engine
at operating temperature or a high outside temperature for example) the indicator is further to the right.

- The illustration shows the position of the indicator at different engine temperatures.
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- Carefully turn the crankshaft clockwise until the timing belt is tensioned. The belt must be tensioned between the intake camshaft pulley, the
idler pulley and the crankshaft

- Hold the belt tensioner center screw secure. Turn the belt tensioner eccentric counter-clockwise until the tensioner indicator passes the
marked position. Then turn the eccentric back so that the indicator reaches the marked position in the center of the window

- Hold the eccentric securely. Tighten the center screw. Tighten to 20 Nm.

Check that the indicator is in the correct position.

Check

- Press the belt to check that the indicator on the tensioner moves easily
- Install the upper timing cover
- Turn the crankshaft two turns. Check that the markings on the crankshaft and camshaft pulley correspond.

Note: Check that the indicator on the belt tensioner is within the marked area.

Installing timing covers
Install:

- the lower timing cover
- the front timing cover. Tighten to 12 Nm
- the auxiliaries belt.

Installing the right engine mounting
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Screw the engine mounting into place on the engine.
Tighten to 67 Nm.

Install:
- the screws on the bracket for the bodywork. Tighten to 50 Nm
- the servo reservoir.

Finishing
Remove the lifting beam and lifting hook.

Install:

- the metal bracket for the power steering hose on the rotation protection for the auxiliaries belt
- the front wheel according to Front brake pads replacement

- the auxiliaries belt

- turbocharged engines: the right hand engine cover and the cover over the right headlamp unit.

Checking work
Function test:
- Test drive the engine.
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Fuel Pressure: Testing and Inspection
Checking the Fuel Pressure While Driving

Special Tools
981 2270
981 2273
981 2282
999 5011
951 2614

Overview
The fuel pressure and residual pressure can usually be checked in the workshop. If required, there is a description of the method for checking the
fuel pressure and residual pressure while driving.
- Checking the fuel pressure and residual pressure in the workshop.
- Checking the fuel pressure while driving.

Connecting the pressure gauge

- Use pressure gauge 999 5011 with nipple 998 9725 and adapter 951 2614 before use.

- Remove the cover over the fuel rail.

- Connect the adapter to the valve on the fuel rail. Set the adapter in its locked position. (illustration 1, valve closed)
- Turn the tap on the pressure gauge in the direction of the hose 951 2614.

- Connect the other pressure gauge terminal to the fuel draining unit 981 2270, 981 2273, 981 2282.

- Open the adapter (illustration 2. valve open).

Routing the pressure hose

Note! Ensure that the hose follows the rubber trim on the plenum chamber. Ensure that it is then routed out of the engine compartment at the
rear corner of the bonnet. The adapter hose joint at the T-valve must be outside the engine compartment. This is to ensure that neither the bonnet
or the hose are damaged when the bonnet is closed.

Connecting the fuel pressure gauge
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- Secure the T-valve on the left door mirror. Use tape.
Note! Protect the valve and the connector with foam rubber as illustrated.

- Turn the T-valve cock to the middle position (position 2 in the illustration).
- Start the draining unit.

Connecting the fuel pressure gauge, continued

- Turn the T valve cock toward the engine (position 1 in illustration)
- Stop the draining unit.

- Remove the draining unit hose from the T-valve hose connector.

- Lock the cock with a tie strap. The cock must be pointing towards the engine.

- Arrange the hose along the rubber trim on the plenum chamber cover to the left of the bonnet hinge. This is to prevent damage to both the
bonnet and the hose.

- Carefully close the hood.

Checking the fuel pressure while the car is being driven
- Start the engine.
- Drive the car. Read off the fuel pressure while the car is being driven. The fuel pressure must be: 220 - 310 kPa in all driving conditions.

Removing the fuel pressure gauge
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- Connect the draining unit hose to the hose nipple on the door mirror (the black arrow in the illustration).
- Start the draining unit

- Remove the tie strap locking the cock on the T-nipple.
- Set the cock in the central position. (position 2)

- Close the valve. (position 1)

- Disconnect adapter. Open the valve.

- Reinstall the protective cap.

- Remove the test equipment and hoses from the car.

- Reinstall the cover over the fuel rail.
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Fuel Pressure: Testing and Inspection
Measuring Fuel Pressure EMS 2000

Removal

Remove

- The cover over the throttle pulley.

- The aluminum plate, (on turbocharged engines).
- The protective cap on the Schrader valve.

Checking the vacuum system

Disconnect the vacuum hose from the pressure regulator and the intake pipe.
Check that the vacuum hose is undamaged and not clogged.

Replace the front pressure regulator if there is fuel in the vacuum hose.
Check the vacuum hose nipple on the intake pipe, clean if necessary.
Continue with "Connect the test equipment" (3).

Connect the test equipment

Assemble 999-5011 and 998-9725 with J-41031-A
Avoid fuel spillage.
Connect the open end of the hose from the fuel gauge to the fuel draining unit.
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Warning Secure the hose onto the fuel draining unit to prevent fuel leakage
Screw nipple J-41031-A into place on the Schrader valve.
Hang the gauge on the hood catch or the safety catches.
Turn the cock to position (1).
Fuel pressure measurement

Note! Note the measurement value at this step. The result might be needed as a reference in step 12.

Disconnect the vacuum hose from the pressure regulator.
Note! Position the gauge so that the movement of the needle can be read when the engine is started.

Start the engine.

The pressure should rise to approximately 309 kPa (45 psi) immediately.

If the pressure is correct, continue measuring the "Front pressure regulator” (5) or (6).
A: The pressure rises slowly to the correct pressure:

Switch off the engine.

Continue with " Check the rear fuel pressure™ (8).

B: Too low or too high pressure.

Switch off the engine.

Continue with "Check the rear fuel pressure” (8).

Front pressure regulator, BAXX4T

Caution When applying vacuum or pressure to the regulator, do not exceed the pressure values stated. Damage to the diaphragm in the
regulator may occur.

Connect pump 999 5757 to the regulator.

Pump up a vacuum.

The pressure reading should go down.

Fuel pressure must not be lowered below 240 kPa.

Release the vacuum.

The pressure should rise to approximately 309 kPa immediately.
Pump up the pressure.

The pressure reading should go up.

Fuel pressure must not be raised above 380 kPa

Release the pressure.

The pressure should return to approximately 309 kPa immediately.
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Continue with "Check the residual pressure"(7).
If the pressure regulator is not functioning correctly, replace the front pressure regulator.

Checking the residual pressure

The starting pressure is 309 kPa

Switch off the engine.

Note the time.

The fuel pressure must not be lower than 200 kPa for 20 minutes.

Hint: Too low residual pressure can be caused by leakage in the injectors, the check valve in the fuel pump or leakage in the pressure regulators.

Remove the test equipment from the car. Return the equipment to the tool board.
Reinstall the removed components and the cap on the Schrader valve.

il
Y rih

Note! The rear fuel pressure measurement test must only be carried out if the result of step 4 is in accordance with A or B.

Raise the car.
Remove the guard.

Warning The fuel filter must not hang from the fuel lines during this test. Secure the fuel filter using tie straps.

Slacken off end open the clamp for the fuel filter (1)
Carefully work the filter downwards.

Remove the cap on the Schrader valve.

Screw nipple J-41031-A (2) into place on the Schrader valve.
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Note! Hang the pressure gauge so that the value can be read off easily when the car has been lowered.

Lower the car.

Starting the fuel pump (FP)

Remove relay 2/14.
Make up a bridging cable.
Bridge terminals 30 and 87. The fuel pump (FP) starts.

Rear fuel pressure

The pressure must rise to approximately 430 kPa immediately.

If the rear fuel pressure is incorrect, replace the rear pressure regulator which is integrated in the fuel pump (FP).

If the rear fuel pressure is correct and the fuel pressure is incorrect in step 4, select the fault tracing path. See note below.

A: The rear fuel pressure is normal but in step 4 rose slowly to approximately 309 kPa. Check if the fuel line is damaged or pinched. If the fuel

line is intact, replace the fuel filter.
The fault is remedied.

B: The rear fuel pressure is normal but in step 4 the pressure immediately rose to a too low/high value. Replace the front pressure regulator.
The fault is remedied.

Disconnect the test equipment.
Reinstall the components in reverse order.



2000 Volvo S40 L4-1.9L Turbo VIN 25 B4204T2

Air Cleaner Housing: Service and Repair

Note! As the illustrations in this service information are used for different model years and / or models, some variation may occur. However, the
essential information in the illustrations is always correct.

Preparation
Remove:
- the cable from the battery negative terminal. First read Note when disconnecting and connecting the battery lead
- the cable from the battery positive terminal
- the battery.

Removing the air cleaner (ACL) housing
Remove:

- the connectors from the Mass Air Flow Engine (MAP) sensor and the assisted air control valve. Disconnect the connectors, vacuum hoses
and wiring from the Air Cleaner (ACL) housing

- the assisted air control valve from the Air Cleaner (ACL) housing

- the inlet hose from the terminal on the Mass Air Flow Engine (MAP) sensor

- the preheating hose.

Remove:

- the screws for the relay box. Move the box to one side
- the screws for the Air Cleaner (ACL) housing.
Release the clip holding the fresh air intake on the Air Cleaner (ACL) housing. Lift off the Air Cleaner (ACL) housing assembly.

Installing the air cleaner (ACL) housing
Position the Air Cleaner (ACL) housing.

Install:
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- the screws for the air cleaner (ACL) housing
- the screws for the relay box
- the preheating hose
- theinlet hose
- the assisted air control valve.
Reconnect the vacuum hoses, connectors and wiring.

Installing the battery
Install:
- the battery
- the cable on the battery positive terminal
- the cable on the battery negative terminal. First read Note when disconnecting and connecting the battery lead.
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Fuel Filter: Service and Repair

Special Tools
999 5666

Draining fuel system
- Drain fuel system according to Draining the fuel injection system, refer to Fuel Delivery and Air Induction, Service and Repair.

Removing fuel filter
Front side:

Carefully release the quick-release connectors by pressing the fuel lines towards the filter (A) while moving the black circlip backwards (B),
together with the fuel line. Use tool 999 5666.

Rear side:

Press the fuel line locking part in and pull the fuel line off.

Remove the clamp and remove the fuel filter.

Installing fuel filter

Install the new filter and carefully reconnect fuel hoses.

Check that the quick-release connectors are secure by pulling them.
Secure filter on the bracket with the clamp.

Start the engine and check for leakage.

Removing special tools
See Draining the fuel injection system, refer to Fuel Delivery and Air Induction, Service and Repair.
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Firing Order : 1-3-4-2

01616]0,

Front of Vehicle
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Spark Plug: Application and ID
Spark Plugs

Engine

B4204T2

B4204T3

Torque Part Number  Gap

18 ft. Ib. 27 23 44-3 0.0315 inch
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Spark Plug: Service and Repair

Special Tools
999 5702

Removing spark plugs

- Remove bhoth engine covers.

- Disconnect the connectors.

- Disconnect the HT lead.

- Remove the mounting screws.

- Pull off the ignition coils.

- Remove the spark plug with special tool 999 5702.

Installing spark plugs:

- Check the rubber and the spring inside. Replace if necessary.

- Check the spark gap: 0.7 - 0.8 mm.

- Install the spark plugs. Screw the spark plugs in until the gasket is pressed against the cylinder head. Tightening torque 25 Nm. Use special
tool 999 5702.

- Position the ignition coils. Press the ignition coils into place.

- Tighten the screw. Tightening torque 10 Nm.

- Connect the high tension cables.

- Reconnect the connectors.

Note! The gray connector is for the left coil (cylinders 2 and 3), the blue connector is for the right coil (cylinders 1 and 4).

- Check the function.
- Install both engine covers.
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Water Pump: Service and Repair

Draining coolant
See Replacing coolant, refer to Coolant, Service and Repair.

Remove:

- The engine cover

- The upper and lower timing covers

- The idler pulley

- The right front wheel.
Slacken off the fender liner slightly.
Remove the protective panel from the front-rear member.
Turn the crankshaft until all the markings correspond.

Remove:
- The upper timing cover.
Remove the timing belt. Move the timing belt to one side, see Replacing toothed (timing) belt, refer to Engine Timing Components.
Compress the tensioner damping unit with compression tool.
Remove the tension pulley.

Removing the coolant pump
Cleaning the gasket and mating surfaces

Clean the cylinder block thoroughly. Remove any gasket residue.

Installing the coolant pump
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Turn the crankshaft two revolutions. Check that all markings correspond.

Remove the lock pin from the tensioner damping unit.

[75]

.

)

>

o

o

o

: =

£ o S

zZ W =

0 —

N - m M

= 2 =y o

. = -

HM a8 E =

XX o c +— ©

[Z23NE) Ogr —

[ 7] =< o )

S B =8 o

>+ = = D >

c < L L WD @

< 8 c c o =

o £ e e =k
» .2 < <

DO+ B oo 7
c c

The engine cover and the splash guard under the engine

The cover for the side member.

The protective panel for the front-rear member
Fill with coolant.

The right front wheel.



2000 Volvo S40 L4-1.9L Turbo VIN 25 B4204T2

Cooling System: Testing and Inspection

Special Tools
998 5496

Leak testing the cooling system

Test pressurizing the cooling system

Use pressure gauge 998 5496.

Connect the pressure tester to the coolant reservoir.

Pump up the pressure. Check for leaks.

- Maximum permissible pressure 150 kPa.
Note! B4184SM, maximum permissible pressure: 90 kPa.

- The pressure in the system must be steady. It must not fall noticeably within 30 seconds.
Note! Allow the pressure to even out for a couple of minutes.
Check the cooling system for leakage.

Gauging the pressure in the filler cover

[ [o7 [pusen

Overpressure,
kPa (Psi) ( (20.3- | (11.6-14.5)

Negative <7 <
Psi) kPa | <1y [y | 76D

- Only the filler cover on B4184SM is white. All other models have black filler covers.
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Radiator Cooling Fan Motor: Service and Repair
Note! Remove the complete unit with both of the fans if the car is equipped with air conditioning.

Remaove at the top side

Remove:
- the front engine-bay cover
- mark the EVAP hose and remove it from the Canister Purge (CP) valve
- the connector from the Intake Air Temperature (IAT) sensor on the Charge Air Cooler (CAC) (undo wiring from the shroud)
- the connector from the right side fan
- the two bolts at the top from the unit.
Raise the car.

Remove from the underneath
Remove:
- both the engine splash guards
- the longitudinal beam, see Remove turbo engine complete with transmission, refer to Engine, Service and Repair.

Remove complete unit

Remove:

- the connector fan at the left side

- the EVAP hose out of the clamp

- the two bolts from underneath

- the Charge Air Cooler (CAC) hose

- move the complete unit downwards and move the hoses sidewards.

Removing fan blade and motor
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- Remove the nut or clip

- Pull off the fan blade

- Pull the cable out of the clamping and the connector
- Remove the nuts or bolts and take the fan motor out.

Install fan motor and blade

- Install the fan motor and tighten the bolt or nut to 10 Nm

- Route the cables and fit the connectors

- Install the fan blade and secure it with the clip or nut. tightening torque 10 Nm
- Route the wiring and fit the connectors.

Install complete unit

- Install the unit carefully in the correct position at the radiator side

- Install the bolts at the underside. Tighten to 10 Nm

- Clean the connections and connect the Charge Air Cooler (CAC) hose
- Open the clamps and fit the EVAP hose

- Connect the connector.

Install from underneath
- The longitudinal beam, see Installing turbocharger engine with transmission, refer to Engine, Service and Repair.
- Both engine splash guards.

Tighten and fit parts from the top
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- Position the holder and fit the two bolts. Tighten to 10 Nm

- Install the EVAP valve and fit the connector

- Connect the fan connectors

- Tighten the cables and tie up

- Connect the cable of the Intake Air Temperature (IAT) sensor.
Check the function and install the front engine-bay cover.
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Heater Core: Service and Repair
Heat Exchanger
Replacing the heat exchanger
General
WARNING: Follow the safety instructions for work on the heating/ventilation system.
NOTE:
- Read the instructions about slow and large leaks.

- The O-rings must always be replaced when replacing the heat exchanger.

Removal

- Remove the dashboard according to Dashboard. See: Body and Frame/Interior Moulding / Trim/Dashboard / Instrument Panel/Service and
Repair

- Remove the central unit according to Central electrical unit. See: Heating and Air Conditioning/Housing Assembly HVAC/Service and
Repair/Central Electrical Unit

NOTE: In event of leakage the O - rings can be replaced without the heat exchanger being removed.

- Remove the support plate. Remove the tie straps and the pipes and replace the O - rings.
- Remove the mountings from the support plate.

- Carefully lift the holder over the guide pins.

- Withdraw the heat exchanger and pipes from the housing.

- Remove the tie straps and pipes.

- Replace the O-rings.

- Check the seal.

Installing the heat exchanger

- Install in reverse order.
- Replace the seal if necessary.

NOTE: Secure the support plate first and then the tie straps.
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Radiator: Service and Repair
Replacing Radiator

Note! As the illustrations in this service information are used for different model years and/or models, some variation may occur. However, the
essential information in the illustrations is always correct.

Conditions
- Drain the coolant. See Replacing coolant, refer to Coolant, Service and Repair.
- Remove the front engine cover
- Remove the Charge Air Cooler (CAC), see Replacing turbo Charge Air Cooler (CAC), refer to Powertrain Management, Fuel Delivery and
Air Induction.

Removing the radiator

Remove the upper and lower radiator hoses.

Manual transmissions: Remove the radiator together with the Charge Air Cooler (CAC).

Automatic transmission: Move the Charge Air Cooler (CAC) as far to the right as possible. Press out the oil cooler.
Disconnect the radiator. Remove it above the Charge Air Cooler (CAC) hose connector.

Transferring components
Transfer the four radiator mountings to the radiator.

Installing the radiator
Manual transmissions:

- Install the radiator on the Charge Air Cooler (CAC). Install the unit assembly. See Replacing turbo Charge Air Cooler (CAC).

Automatic transmission:

- Install the Charge Air Cooler (CAC). Press the oil cooler into place

- Install the radiator at the top right-hand first. Then install the radiator over the oil cooler connections
- Position the oil cooler. Check the alignment of the oil cooler

- Position the radiator on the Charge Air Cooler (CAC)

- Install the Charge Air Cooler (CAC).

- Install the front engine cover

- Fill the cooling system.
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Radiator: Service and Repair
Replacing the Lower Radiator Member

Replacing The Lower Radiator Member
The extent of the damage may vary and with it the number of components that need to be removed.

Removing the lower radiator member

- Drill or grind out the spot welds.

- Pry off the member.

- Grind clean.

- Check that the dimensions of the car are correct.

Installing the lower radiator member

- Grind the welding surfaces clean.
- Apply welding primer.

- Adjust the member.

- Check the A and B dimensions.

- Secure the member.

- Weld into place.

Hint: Use the painted edges from the removed member as an aide when aligning.
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Radiator: Service and Repair
Replacing the Upper Radiator Member

Replacing The Upper Radiator Member
The extent of the damage may vary and with it the number of components that need to be removed.

Removing the upper radiator member

- Dirill or grind out the spot welds.
- Pry off the component.
- Grind clean.

Installing the upper radiator member

- Apply welding primer.

- Adjust using an eight mm drift through both panels.
- Check the A dimensions.

- Secure the member.

- Weld into place.

Hint: Use the painted edges from the removed member as an aide when aligning.
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Engine - Coolant Temperature Sensor/Switch: Service and Repair
Engine Coolant Temperature Sensor
Replace engine coolant temperature sensor

Removal

- Remove the lower cover and the tunnel side panel on the passenger side.
- Pull the floor mats to one side.

- Disconnect the wiring and the connectors.

- Carefully remove the sensor from the sleeve.

Installation

- Inreverse order.
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Coolant Temperature Sensor/Switch (For Computer): Service and Repair

Removing the engine coolant temperature (ECT) sensor
Preparations

Remove the expansion tank cover.

Open the valve on the right underside of the radiator. Use a hose to collect the coolant (cars with Air Conditioning (A/C):
partially remove the splash guard under engine).

Drain two liters of coolant.

Close the valve.

Removing the thermostat housing cover

Remove the cover over the fuel rail.

Remove the upper camshaft cover.

Remove the thermostat housing cover (two screws). Move the cover to one side.

Removing the Engine Coolant Temperature (ECT) sensor

Remove the connector from the bracket.
Disconnect the connector.
Remove the Engine Coolant Temperature (ECT) sensor. Remove the sealing ring.

Installing the engine coolant temperature (ECT) sensor

Clean the mating surfaces.

Install a new sealing ring on the Engine Coolant Temperature (ECT) sensor.

Install the Engine Coolant Temperature (ECT) sensor. Tighten the Engine Coolant Temperature (ECT) sensor to 10 Nm
Reconnect the connectors.

Reinstall the connector on the bracket.

Installing the thermostat housing cover

Clean the mating surfaces.
Install a new gasket on the thermostat.
Install the thermostat housing. Tighten the thermostat housing to 17 Nm

Note! Refill the coolant. Run the engine to operating temperature. Top up as necessary. Function test. Check for leakage.

Check for leakage. Reinstall the fuel rail cover. Reinstall the upper camshaft cover.
Connect the connector. Secure the connector on the bracket.
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Thermostat: Testing and Inspection
Checking/Replacing the Thermostat

Draining coolant

Drain off approximately 2 liters of coolant.

Removing the Thermostat

Turbocharged engines: remove the throttle body (TB) cover.

Remove the cover over the fuel rail.

Remove the upper timing cover.

Remove the thermostat housing cover (Torx 40 screws). Lift out the thermostat and the gasket.

Checking the Thermostat

The function of the thermostat can be tested using hot water.
When the water temperature corresponds to the opening temperature of the thermostat, the thermostat should open fully within two minutes.

Marking: 90

Starts to open at: 90°C
Fully open at: 105°C

Installing the Thermostat

Clean the mating surfaces on the thermostat housing.
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Install a new gasket on the thermostat.

Install the thermostat in the housing. Install the cover.
Tighten the cover. Tighten to 17 Nm.

Install the upper timing cover.

Install the cover over the fuel rail.

Turbocharged engines: install the throttle body cover.

Fill with coolant
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Thermostat: Service and Repair
Checking/Replacing the Thermostat

Draining coolant

Drain off approximately 2 liters of coolant.

Removing the Thermostat

Turbocharged engines: remove the throttle body (TB) cover.

Remove the cover over the fuel rail.

Remove the upper timing cover.

Remove the thermostat housing cover (Torx 40 screws). Lift out the thermostat and the gasket.

Checking the Thermostat

The function of the thermostat can be tested using hot water.
When the water temperature corresponds to the opening temperature of the thermostat, the thermostat should open fully within two minutes.

Marking: 90

Starts to open at: 90°C
Fully open at: 105°C

Installing the Thermostat

Clean the mating surfaces on the thermostat housing.
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Install a new gasket on the thermostat.

Install the thermostat in the housing. Install the cover.
Tighten the cover. Tighten to 17 Nm.

Install the upper timing cover.

Install the cover over the fuel rail.

Turbocharged engines: install the throttle body cover.

Fill with coolant
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Exhaust System: Testing and Inspection
Special Tools

999 5544

999 5546
Connecting tools

Note! The exhaust system may be extremely hot if the car has been driven recently. Allow the car to cool down before beginning the check.
Failure to do so may damage the special tool.

- Connect tool 999 5546 and pressure regulator 999 5544 to the exhaust pipe.

- Plug the end of the exhaust pipe. Ensure that it is fully sealed.

- B4204S2 engines: block one of the exhaust pipe ends.

- Adjust the pressure to 0.4 bar A lower pressure may be necessary depending on the condition of the exhaust system.

Procedure

- Check the exhaust system: Spraying a soap solution on all joints and the connections between the cylinder head and the rear Heated Oxygen
Sensor (HO2S).

- Only very small and slow bubbles are permissible.
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Exhaust System: Service and Repair

Replacing the exhaust system assembly
General
Check the rubber mountings: install new ones if necessary.
The clearance between the exhaust system and the car body must be at least 20 mm.
Transfer the vibration damper, if applicable.

Installing the exhaust system assembly

- Always use new gaskets
- Install all the components. Finger-tighten only
- Hang the exhaust system on the rubber mountings.

B4164S2,
B4184S2,
B4204S2, B4184S3

B41947T2,
B4204T2

Tightening the exhaust system assembly:
- Tighten the mounting screw for the rubber mounting.
Tighten to 13 Nm.

Check the function

Start the engine. Check for leaks.
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Catalytic Converter: Application and ID
Oxygen Sensor and Catalyst Configuration Example

B1S83
(Bank 1 - Sensor 3}
(heated)

B181 B182
(Bank 1 - Sensor 1) (Bank 1 - Sensor 2)
{wide range) (heated)

[]
ENs= Tail Pipe

Exhaust Bank 1
Cyl1  cylinder Bank 1

V6/V8/V12 Cylinder
Engine

?1 Cataiyst F_- '- Tail Pipe
1

B2 §1 Bz S2
(Bank 2 - Sensor 1) {Bank 2 - Sensor 2) B2 §3
{wide range) (heated) {Bank 2 - Sensor 3}
{heated)

V6/V8/V12 Engine W/2 Exhaust Banks & 4 Catalysts

Bi 51
{Bank 1- Sensor 1)

(wide range) B1 82

(Bank 1 - Sansor 2)
{healed)

Exhaust Bank 1

8183
€yl1  cylinder Bank 1 (Bank 1 - Sensor 3
{healed)

. |
V6/V8/V12 Cylinder -"- Tail Pipe

{(Bank 2 - Sensor 2

heated
{Bank 2 - Sensor 1) (heated)

(wide range)

V6/V8/V12 Engine W/2 Exhaust Banks & 3 Catalysts

B1S83
{Bank 1 - Sensoar 3)
(heated)

-l

B1851 Bi 82
{Bank 1-Sensor 1) (Bank 1 - Sensor 2)
{wide range) (heated)

Tail Pipe

L4 Cyl. Engine
oW N
Exhaust Bank 1

L4 Engine W/1 Exhaust Banks & 2 Catalysts

B1 51 B1 82
{Bank 1 - Sensor 1) (Bank 1 - Sensor 2)
{wide range) {heated)

I
Sy =R

-
%
=
2]
-]
-
[
3
b3
&
"
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L4 Engine W/1 Exhaust Banks & 1 Catalysts
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Catalytic Converter: Service and Repair

Special Tools
999 2901

Remove down pipe from catalytic converter
Remove down pipe

Raise car.
Spray all components with a rustproofing agent.

Remove:

the rear engine splash guard

the nuts and take the down pipe off
- the gasket

the lower (rear) lambda sond.
Lower the car.

Remove catalytic converter
Remove:

- the heat shield from the body

- the upper (front) lambda sond

- the nuts and take the converter out
- the gasket.

Install catalytic converter
Clean the mounting surfaces.

Install:
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- the gasket on the turbo charger
- the converter and fit the nuts. Tighten to 30 Nm.

Installing front (upper) lambda sond

- Install a new sealing ring
- Smear the bolt packing component (P/N 1161035-9) on the entire length of the screw thread
- Turn the lambda sond counterclockwise about 4 times to avoid turning forces on the cable harness
- Install the lambda sonds and tighten to 55 Nm
- Install heat shield at body.
Raise car.

Installing rear (lower) lambda sond

- Install a new sealing ring

- Smear the bolt packing component (P/N 1161035-9) on the entire length of the screw thread

- Turn the lambda sond counterclockwise about 4 times to avoid turning forces on the cable harness
- Install the lambda sonds and tighten to 55 Nm.

Installing front exhaust (down pipe) to catalytic converter

Clean the mounting surfaces.

- Place a new gasket

- Attach the front pipe to the exhaust manifold, tighten the nuts to 30 Nm
- Fit the rear engine splashguard.
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Check function
Start the engine and check for leakage.
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Exhaust Manifold: Service and Repair

Special Tools
999 2901

Removing exhaust manifold
Remove:

- the heat shields on the exhaust manifold and the fireball

- therelay cover

- the support for the exhaust manifold

- the catalytic converter

- the Turbo Charger (TC) from the exhaust manifold, (3 nuts from the top and one from below)
- the rear engine splash guard

- the exhaust down pipe

- the support for the oil pipes

- the union of the top oil pipe

- the nuts from the exhaust manifold

- the hose at the Air Cleaner (ACL) and the hose to charge the Air Cooler (CAC).

Clamp both coolant hoses with hose pliers 999 2901 and release both unions at the Turbo Charger (TC).
Push the Turbocharger (TC) backwards and lift the lower oil pipe out of the engine block.
Remove the exhaust manifold and the gasket.

Install exhaust manifold
Install

Note! Use new gaskets and O-rings.

Clean surfaces.

Install the manifold; use new gaskets.

Attach the manifold to the cylinder head. Torque setting 25 Nm. Begin tightening in the middle.

Mount the support for the exhaust manifold, torque setting 24 Nm.

Push the lower oil pipe with a new O-ring into the engine block and attach the Turbocharger (TC) to the exhaust manifold. Tighten to 45 Nm.
One nut must be tightened from below.

Install:

- the catalytic converter

- the union top oil pipe, torque setting 24 Nm

- both coolant unions, torque setting 25 Nm, remove the clamping tongs
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- the heat shields on the exhaust manifold and the firewall

- the hose at the Air Cleaner (ACL) and the hose to charge the Air Cooler (CAC)

- the engine cover and the relay cover

- the support for the oil pipes

- the down pipe, use new gasket, see Replacing the catalytic converter (down pipe), refer to Powertrain Management, Emission Control
Systems.

- the rear engine splash guard.
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Exhaust Pipe: Service and Repair

Replace down pipe
Remove down pipe

Spray all components with a rustproofing agent.

Remove:

- the rear engine splash guard.

- Undo the clamp at the rear exhaust pipe.
- the nuts and take the down pipe off.

- the gasket.

- the front pipe out the rear exhaust pipe.

Install down pipe

- Clean the mounting surfaces.

- Place the front pipe in the rear pipe.

- Fitanew gasket and attach the front pipe to the catalytic converter, tighten the nuts to 30 Nm.
- Suspend the exhaust system and tighten the clamp at the rear pipe to 60 Nm.

- Rear engine splashguard.
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Camshaft Position Sensor: Service and Repair
Remove:

- relay cover bracket

- connector camshaft position sensor from bracket.

Remoaving camshaft position (CMP) sensor

- Remove the protective sleeve out of the clamp and open the outer cable protection

- Route the wiring out the protector

- Clean surrounding around sensor

- Remove bolt and move Camshaft Position (CMP) sensor by turning and take sensor out
- Take cable out clamp.

Note! Note the route of the cable and take it out of the clamp.

Installing camshaft position (CMP) sensor

- Place a new O-ring on the sensor

- Clean housing

- Route the cable via the protective tube and connect the connector at the bracket
- Close the protective tube and install the tube in the clamps

- Place the sensor and tighten the bolt. Tightening torque 10 Nm

- Secure cable in the clamp.

Install
- Connector bracket cover.
Start engine. Read any Diagnostic Trouble Codes (DTCs).



2000 Volvo S40 L4-1.9L Turbo VIN 25 B4204T2

Ignition Coil: Service and Repair

Special Tools
999 5702

Removing ignition coil(s)

- Remove bhoth engine covers.

- Disconnect the connectors.

- Disconnect the HT lead.

- Remove the mounting screws.
- Pull off the ignition coils.

Installing ignition coil(s)

- Check the rubber and the spring inside. Replace if necessary.
- Position the ignition coils. Press the ignition coils into place.
- Tighten the screw. Tightening torque 10 Nm.

- Connect the high tension cables.

- Reconnect the connector.

Note! The gray connector is for the left coil (cylinders 2 and 3), the blue connector is for the right coil (cylinders 1 and 4).

- Check the function.
- Reinstall both engine covers
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Knock Sensor: Service and Repair

Preparations

Remove

- The relay cover.

- The trim cover.

- The connector from the bracket. Open the two clamps. Pull out the cable from the protective tube.
- The battery negative lead.

- The front engine cover.

- The starter motor, see Engine replacement, transfer of components.

Replacing the knock sensor (KS)

Remove
- The screw.
- The Knock Sensor (KS) from underneath. Remove the assembly with its wiring.

Install:
- The Knock Sensor (KS) from underneath. Tighten the nut to 20 Nm.

Note! Install the Knock Sensor (KS) as illustrated.

Installing components
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Install:
- The starter motor, see Engine replacement, transfer of components.
- Route the cable via the protective tube. Install the clamps.
- The connector on the bracket.
- The cover over the connector.
- The engine cover.
- The front engine cover.
- The battery negative lead.
Start the engine. Read off any Diagnostic Trouble Codes (DTCs).
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Ignition Switch: Service and Repair

Replacing the ignition switch

- Remove the lower steering shaft cover (3 screws).
- Remove the mounting screw on the back of the ignition switch.
- Disconnect the ignition switch connector.

Reinstall the components in reverse order.

- Check the function.
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Fuel Delivery and Air Induction: Service and Repair

Special Tools
981 2270
981 2273
981 2282
999 5480
999 5484

Removing the covers

- Turbocharged engines: remove the Throttle Body (TB) cover.
- The fuel rail cover.
- The protective cap for the nipple.

Draining the fuel injection system

Note! Ensure that ventilation is good.

999 5484 §--

D
L’ ©)_981 5270, 2273, 3382

Connect tool 999 5484 hose / nipple to liquid extractor 981 2270, 981 2273 and 981 2282. Start the drain pump.
- Connect the adapter to the valve on the fuel rail in restricted position (illustration 1: valve closed).
- Un-Secure the adapter (illustration 2: valve open).

Install special tool 999 5480
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Raise the car.

Remove:

- The protection on the left fuel filter.

- The cap over the nipple.
Connect tool 999 5480 to the valve upstream of the fuel filter.
It takes approximately 2 minutes to drain the system.

Removing the special tools

]

(909 5484\~

N

Remove the tool: 999 5480. Install the protective caps.
Reinstall the splash guard.

Lower the car.

Remove tool 999 5484. Install the protective caps.
Check for leaks.

Note! Do not forget to replace the protective caps on the nipples.

Install the cover over the fuel rail.
Turbocharged engines: Install the Throttle Body (TB) cover.
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Air Flow Meter/Sensor: Service and Repair

Removing the Mass Air Flow Engine (MAP) sensor

- Remove the clamp and the air intake hose. Use a twisting movement.
- Disconnect the connector.

- Remove the two Tx 25 screws.

- Remove the Mass Air Flow Engine (MAP) sensor.

- Remove the O-ring.

Installing the mass air flow Engine (MAP) sensor
- Install a new O-ring.
- Position the Mass Air Flow Engine (MAP) sensor with the connector upward.
- Tighten the screws.
- Connect the connector.
- Clean the air intake hose. Press the air intake hose firmly into place on the Mass Air Flow Engine (MAP) sensor.
- Tighten the clamp.
- Check the function.
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Fuel Injector: Service and Repair
Removal
Draining the fuel injection system
- Drain the fuel injection system according to Draining the fuel injection system, refer to Fuel Delivery and Air Induction, Service and Repair.

Disconnect the quick-release connector for the fuel line

Wipe off any spilled fuel.
Release the fuel line from the clamps.
Press the clips together. Pull out the fuel line.

Removing the cover and the connectors

- Disconnect the injector(s) connectors.
- Turbocharged engines: remove the cable harness and its clips from the bracket.

Removing hoses and screws

- Remove the screws holding the fuel rail. Lift out the fuel distributor with the injectors still secured in place.
- Disconnect the vacuum hose from the manifold.
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Note!
A Handle the injectors carefully so that they are not damaged.
A Retain all the rubber bushings for the intake manifold.

Removing the locking plate for the injectors
- Remove the three screws from the locking plate.
- Slacken off the fixing tool holding the injectors.
- Pull out the locking plate.
Turbocharged engines: note the position of the bracket.

Removing the injector(s)
Remove:

- the injector(s): Turn them so that they come out of the fuel rail.
Clean the outside.

Installation
Installing the injector(s)

- Replace the O-rings.
- Lubricate the O-rings with petroleum jelly.
- Install the injectors in the fuel rail.

Installing the locking plate for the injectors
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- Press the locking plate into the lower securing position for the injectors.
- Position the locking plate.

- Turbocharged engines: position the bracket.

- Install the three screws. Tighten the screws to 10 Nm.

- Check that they are properly positioned (see the illustration)

Install the fuel rail with the injectors on the engine

Note! Use new O-rings. Lubricate the O-rings with petroleum jelly.

- Clean the intake manifold.

- Connect the vacuum hose to the manifold.

- Install the fuel rail on the intake manifold.

- Apply locking fluid (P/N 1161053) on the screws.

- Tighten the screws to 10 Nm.

- Connect the injector(s) connectors. Check that all connectors have a rubber seal. Secure the cables in their holders.
- Turbocharged engines: secure the cable harness with the cable clips in the bracket.

- Secure the fuel line. Use a new retaining clip. Check that the fuel line is securely in place by pulling it.
- Reconnect all hoses.

- Check that it is properly sealed. Check the function.

- Install the throttle body cover.

Remove the pump trolley
Remove the pump trolley, see Draining the fuel injection system.
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Fuel Pressure Regulator: Service and Repair

Remove:

- the cover over the Throttle Body (TB)

- the vacuum hose from the pressure regulator
- the retaining clip for the pressure regulator

- the pressure regulator.

Note! Place paper under the regulator to catch any remaining fuel.

Installing the pressure regulator
Install:

- anew O-ring. Use lubricant 1161580

- the regulator

- the retaining clip

- the vacuum hose

- the cover over the Throttle Body (TB).
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Fuel Pump: Service and Repair

Special Tools
999 5622

Draining the fuel tank
- Drain the fuel tank according to Draining the fuel tank, refer to Fuel Tank, Service and Repair.

Removing the Fuel Pump (FP) protective cover

- Move the front seats as far forward as possible

- Fold the rear seat forward

- Pull the floor carpet forward

- Remove the four screws. Remove the protective cover
- Remove the protective cover.

Removing the fuel pump (FP)
Note!

N Ensure that ventilation is good.
~ Note the connections for the fuel lines to avoid later confusion.

- Disconnect the connector (A)

- Release the fuel lines by pressing in the catches and pulling out the lines
- Wipe up any spilled fuel using a rag

- Move the fuel lines and connectors to one side

- Remove the cap nut. Use special tool 999 5622.

Note! Replace the Fuel Pump (FP) immediately because the threaded collar swells or reinstall the cap nut temporarily. The swelling can
cause problems when reinstalling the cap nut.

Installing the fuel pump
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- Check the gasket. Replace the gasket if necessary

- Install the cap nut on the pump unit

- Install the pump unit. Ensure that the arrow points towards the marking (B) on the fuel tank

- Install the cap nut. Use special tool 999 5622. Press the cap nut down firmly when installing it. Tighten to 50 Nm

- Reconnect the connector (A)

- Carefully reconnect the fuel hoses. Pull the quick-release connectors to check that they are secure

- Remove the pump trolley. Fill the fuel injection system, see Draining the fuel tank, refer to Fuel Delivery and Air Induction, Service and
Repair.

Installing the protective cover for the fuel pump (FP)

Reinstall / reconnect:

- The protective cover

- The protective cover with four screws

- The floor carpet under the sill trim panel and on the sides of the backrest
- The rear seat backrests.
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Fuel Tank: Testing and Inspection
Checking Diagnostic Trouble Codes (DTCs)

Checking Diagnostic Trouble Codes (DTCs)

NOTE: No diagnostic trouble codes (DTCs) may be stored in EMS2000 if the quick test of the fuel tank system is to be carried out.
- Ignition on.
- Read off diagnostic trouble codes (DTCs)
- Any diagnostic trouble codes (DTCs) stored must be remedied and erased before the test can be carried out

Are any diagnostic trouble codes (DTCs) stored in EMS2000?

Yes - Test Complete

No - See: Activating the Leak Diagnostic
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Fuel Tank: Testing and Inspection
Activating the Leak Diagnostic

Activating The Leak Diagnostic

- Start the engine and let it idle.
NOTE: The engine must be idling throughout the test.

- Activate the leak diagnostic by clicking on the VCT-2000 symbol

- Wait until the engine coolant temperature (ECT) exceeds 50 °C

- Start the leak diagnostic. YES is displayed during leak diagnostics

- Wait until the leak diagnostic is complete. Leak diagnostic active NO and leak diagnostic complete YES is displayed when the leak
diagnostic is complete.

Hint: The time taken for the diagnostic varies depending on the fault status of the fuel tank system. The diagnostic process may take up to 4
minutes.

- Read off the results of the leak diagnostic. The leak diagnostic results are read off automatically when the test has been correctly completed
- The OK status will be displayed if the control module does not detect any faults. The Not OK status, numbered 1-8 will be displayed if the
control module detects any faults. To interpret these faults, see the status definitions below

NOTE: The status types can be translated into diagnostic trouble codes (DTCs). However they are not stored as DTCs during this test.

Status definitions:
- OK =The system is free of faults
- Not OK, status 1 = Leak diagnostic pump, signal too low. (ECM-65, signal too low)
- Not OK, status 2 = Leak diagnostic pump, signal too high. (ECM-65, signal too high)
- Not OK, status 3 = Leak diagnostic pump, faulty signal. (ECM-65, faulty signal)
- Not OK, status 4 = Leak diagnostic pump, blocked hose. (ECM-66, signal too low)
- Not OK, status 5 = Leakage 0.5 mm. (ECM-68, minor leak)
- Not OK, status 6 = Leakage 1 mm. (ECM-68, major leak)
- Not OK, status 7 = Leakage larger than 1 mm. (ECM-68, Fuel tank filler cap missing)
- Not OK, status 8 = Evaporative emission (EVAP) system blocked. (ECM-6A, signal too low).
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Fuel Tank: Service and Repair
Fuel Tank Draining

Special Tools
981 2270
981 2273
981 2282
999 5484

Note! Ensure that ventilation is good
Remove:

- The protective caps for the nipples.
- The engine cover.

]
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Connect tool 999 5484 to the valve on the fuel rail in its locked position. (figure A: valve closed).

Connect adapter 999 5484 to pump trolley 981 2270, 981 2273 and 981 2282.

Do not use the pump on the pump trolley.

Un-Secure the adapter (figure B: valve open).

Remove the system relay from the engine compartment. Bridge terminals 30 and 87 (C) on the relay base. Use a cable.
The pump capacity is approximately 2 liters/min.

Note! Do not dry run the car Fuel Pump (FP). Before disconnecting tool '99 5484 empty the hose with pump 9812270 and 999 5484 in
position A.

Removing the pump trolley and filling the fuel injection system

998 5484 1~

AL,

Remove tool: 999 5484, 981 2270, 981 2273 and 981 2282
Reinstall the system relay. Reinstall the relay cover.

Fill the fuel tank.

Check for leaks.

Install the engine cover.

Note! Do not forget to replace the protective caps on the nipples.
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Fuel Tank: Service and Repair
Fuel Tank Removal and Installation

Special Tools
999 5622
999 5666
999 5972

Draining fuel tank
- Drain fuel tank according to Draining The Fuel Tank.

Disconnecting upper side

- Fold the rear seat forward

- Remove floor carpet

- Remove four screws and protective plate
- Remove metal protection cover

- Disconnect connector.

Removing splash guards
- Remove left splash guard
- Remove the two bolts from the parking brake cable bracket. Pull cable down.
Removing connections
Warning Protective gloves and protective goggles should be used for the following operations because of the risk of fuel spillage
Remove:
- fuel filler hose
- fuel filter quick-release connector, see Replacing fuel filter, refer to Fuel Filter, Service and Repair.
Note! Wipe up any spilled fuel.
- EVAP hose quick-release connector. Press in lock and pull off hose.
Note! Leave clips on the fuel line.
- purging system quick-release connector, press in lock and pull off hose
- fuel line quick-release connector press in lock and pull off hose

- EVAP system quick-release connector press in lock and pull off hose.

Removing fuel tank
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Apply rust solvent to components

Slacken off lock nuts

Support the fuel tank using a mobile jack with fixture 999 5972

Remove nuts at the front and rear and remove tank straps

Lower the fuel tank slightly and remove wiring bracket and wiring by the fuel tank and at the right heat shield
Lower and remove the fuel tank.

Installing
Transferring fuel tank components

Disconnect fuel lines and filter

Transfer Fuel Pump (FP) unit

Transfer EVAP canister unit

Side and front heat shields. Tighten to 5 Nm.

Installing fuel tank

Note! Tighten rear nuts until the inner edges of the straps are in contact with the car body.

Install the fuel tank under the car.
Note! Check if foam pads on top of fuel tank are correctly fitted.
Install the wiring in the bracket and on the fuel tank and heat shield. Tighten holders

Install the straps and finger-tighten nuts
Tighten front nuts. Tighten to 25 Nm.

Connecting connections
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- Clean all components
- Connect quick-release connectors on the EVAP and fuel lines.

Note! Check that they are secure by pulling them.
- Connect hose to fuel filler pipe
- Install the clamp. Tighten to 6 Nm maximum

- Connect purging system quick-release.

Installing splash guard

- Install left splash guard. Secure splash guard and tighten bolts.

Installing fuel pump (FP) components

- Connect connector
- Reinstall splash guard
- Install metal protection cover.

Warning Be sure to reinstall the metal protection cap. Failure of this cap may result in these components being damaged in an
impact and possibly causing fuel leakage.

- Install protective plate with four screws
- Reinstall carpet
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- Reinstall rear seat
- Fill fuel tank, see Draining the fuel tank.

Finishing
Check that the fuel line and fuel pipes are installed so that they do not rub or cause rattling
Start the engine and check for fuel leakage.
Proceed to VADIS vehicle communication and carry out the leak diagnostic test.
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Fuel Filler Neck: Service and Repair
Removing fuel filler pipe

Warning Protective gloves and protective goggles should be used for the following operations because of the risk of fuel spillage

- Partially drain the fuel system, see Draining the fuel injection system, refer to Fuel Delivery and Air Induction, Service and Repair.
- Remove the filler cap

- Remove the leak diagnostic filter see Replacing the leak diagnostic filter, refer to Emission Control Systems, Leak Detector.

- Pull out the rubber seal and drain hose

- Remove three bolts

- Raise the car. Clean the fuel tank hose connector (B)

- Remove hose clamps on the side of the fuel filler pipe (B) and the bolt on the side member (C)

- Remove the leak diagnostic pump line from fuel filler pipe. Press in lock and pull

- Remove the line from EVAP canister. Press in lock and pull

- Remove fuel filler pipe together with hoses.

Installing fuel filler pipe

Install fuel filler pipe.
- Tighten fuel filler pipe (finger-tighten bolt C)
- Install fuel hoses (B).Tighten clamps to a maximum of 3 Nm
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- Install the leak diagnostic pipe with clip and the fuel filler pipe bracket

- Install three bolts at the top. Tightening torque 5 Nm

- Reinstall the leak diagnostic filter and pipe

- Reinstall gutter and secure the drain hose and the leak diagnostic filter pipe with a strap (D).

Finishing
Check that the fuel line and fuel pipes are installed so that they do not rub or cause rattling.
Start the engine and check for fuel leakage.
Proceed to VADIS vehicle communication and carry out the leak diagnostic test.
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Idle Speed/Throttle Actuator - Electronic: Service and Repair

Removing the idle air control (IAC) valve

Remove:

- the cover over the throttle cable.

- the Idle Air Control (1AC) valve connector.

- the two screws.

- the Idle Air Control (IAC) valve and the gasket from the intake manifold.

Installing the idle air control (I1AC) valve

Always use a new gasket.
- Locate the new gasket. The tab must be pointing downwards to the right.
- Tighten the Idle Air Control (IAC) valve. Tightening torque 10 Nm.
- Reconnect the connector.
- Check the function.
- Reinstall the cover over the throttle cable.
Start the engine. Read off any Diagnostic Trouble Codes (DTCs).



2000 Volvo S40 L4-1.9L Turbo VIN 25 B4204T2

Throttle Position Sensor: Service and Repair

Removing throttle position (TP) sensor

- Remove throttle body.

- Clean the surface

- Remove the two screws
- Pull off sensor

- Check the components.

Installing throttle position (TP) sensor

- Clean screws and apply locking fluid, P/N 1161053
- Secure the sensor, see illustration. Turn the sensor until some opposition can be felt
- Install the two screws. Torque to 5 Nm
- Seal the screws
- Reinstall throttle body.
Start engine. Read any Diagnostic Trouble Codes (DTCs).
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Throttle Cable/Linkage: Testing and Inspection

Remove the throttle body cover.

The throttle pulley should move easily without sticking.

The cable should be taut in the idling position. It must not affect the position of the throttle pulley. The throttle pulley should move towards the
idling stop. Adjust the throttle cable sleeve if necessary.

Depress the Accelerator Pedal (AP) fully. Check that the throttle pulley is in contact with the wide open throttle stop.

Install the throttle body cover.
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Throttle Cable/Linkage: Service and Repair

General

- The throttle cable must never be bent at any point
- The mechanical cable must be completely in line with the cable sleeve when the throttle is completely closed
- Adjust the cable and sleeve if they are not correctly aligned by bending the cable sleeve mounting
- When the Accelerator Pedal (AP) is depressed and released the cable must run straight in and out of the cable sleeve
- If necessary, this can be adjusted by bending the Accelerator Pedal (AP) arm on the mechanical cable side.
When installing a new Accelerator Pedal (AP) the Accelerator Pedal (AP) pivot bearing must be lubricated with grease.

Removing the throttle cable

Note! Automatic transmissions: The kickdown switch is integrated in the throttle cable from and including model year 98 onwards.

Remove from the engine compartment:

- the engine cover above the Throttle Body (TB)

- the cable with the throttle in the wide open position

- the circlip (A). Remove the cable sleeve from the cable mounting

- Automatic transmission from model year 98: the connector from the kickdown switch.

Remove from the passenger compartment:
- the lower dashboard.

Note! Remove the vacuum unit from cars with cruise control.
- press in the cable (B). Remove the throttle cable from the pedal
- the throttle cable from the firewall by press in the clips (C), first on one side and then on the other
- remove the cable.

Installing the throttle cable
Engine compartment:
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- check the rubber on the cable
- insert the throttle cable through the cowl panel. Press it until it clicks.

The passenger compartment:
- connect the cable to the pedal. Ensure that the lock engages

Note! Cars with cruise control: Install the vacuum unit.
- install the lower dashboard.
Engine compartment:
- Automatic transmission: install the connector for the kickdown switch

- install the cable sleeve on the cable mounting. Snap the clamp (B) into place
- connect the cable to the Throttle Body (TB).

Checking and adjusting the throttle pulley and throttle cable
See Checking / adjusting the throttle pulley and throttle cable, refer to Adjustment.
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Turbocharger: Testing and Inspection
Quick Check of the Turbocharger (TC)

Switching off the engine to listen to the Turbocharger (TC) with the engine off

131 624

Normally the moving parts in the Turbocharger (TC) stop slightly after the engine.
If this does not happen:

Remove the air intake hose from the compressor housing.

Check whether:

- The turbine is rotating

- The axial and radial play feels normal

- The turbine does not rub against the compressor housing.

Replacing the turbocharger (TC)
Turbochargers (TC) have previously been replaced unnecessarily.
Before replacing the turbocharger (TC): Check the play to see if the bearings are worn.
If the Turbocharger (TC) needs replacing:
- Plug all the terminals on the old Turbocharger (TC) before it is sent away.



2000 Volvo S40 L4-1.9L Turbo VIN 25 B4204T2

Turbocharger: Testing and Inspection
Checking Boost Pressure With Manometer While Test Driving Car

Special Tools
999 5230

Note! In order to ensure that the output of the turbo unit is correct, it is possible to measure the boost pressure.
Caution Excessive boost pressure can cause serious engine damage.

Connect the measuring equipment

- Remove the turbo control valve from the Air Cleaner (ACL) housing
- Remove the red marked hose from the turbo control valve.

Note! If it is not possible to pull it away, cut the hose.
- Connect manometer 999 5230 with a T-piece in between.
Note! Route hose with manometer inside the passenger compartment and hang up the manometer vertically.
Warning Test drive on a quiet road. Drive safely. Abide by local traffic regulations and speed limits while test driving.

Measure the boost pressure

1800 - 5500 RPM =——>- ly

Drive at approximately 1800 r/min in 2nd gear.

Fully depress the accelerator pedal.

Apply the brakes while depressing the accelerator pedal at an engine speed of max. 5500 r/min so that full boost is obtained.
Full boost should be between 1800-5500 r/min.

Important: Do not brake for longer than 5 seconds, otherwise serious damage may be caused to the braking system.
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Turbo
control
valve

Turbo control
valve
connector
disconnected:
Basic Boost
Pressure

Measured at full

load connector .
connected:
Boost
Pressure

B4194T2 HP

manual (kPa) 90 -100 40 - 60
B4194T2 HP

automatic (kPa) 50 - 60 20-30
B4204T2 LP

automatic/manual | 50 - 60 20-30
(kPa)

Check the boost pressure and basic boost pressure values at full load.
If the test values differ from the above values, adjust the Boost Pressure Control (BPC) valve see Checking and adjusting boost pressure control
valve on Turbocharger (TC), refer to Wastegate Actuator, Adjustment

Measure the basic boost pressure

3 (O~ :
1800 - 5500 RPM —— (1|, ./

Remove the turbo control valve wiring connector and carry out the same test drive as when measuring boost pressure.
Note! These values are the basic values in "limp home™ mode. If no repairs are required then continue with (A3)

Repairs
If the test values differ from the above values, read off the DTCs from the EMS 2000 system.

Note! Fault code ECM-2D will be stored due to the disconnected turbo control valve.

Check the turbocharger inlet and outlet system for leakage, blockage and unusual noises.

Check that compression, sparkplugs, timing, fuel pressure, lambda, CO content, etc are functioning correctly/are correctly adjusted.

Check that the correct fuel octane is used.

If the boost pressure is correct and well adjusted but there is still power dissipation, first try a new EMS 2000 ECU and check the performance
again.

If the result is the same, there is an internal fault. Replace the turbo charger.

Remaove the special tool
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- Remove the measuring equipment and reinstall the hose and the hose clamp
- Connect the connector to the turbo control valve

- Install the turbo control valve to the Air Cleaner (ACL) housing

- Read off the diagnostic codes and erase all stored codes.

Note! Fault code ECM-2D will be stored because the turbo control valve is disconnected.
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Turbocharger: Testing and Inspection
Checking Air and Vacuum Hoses

]
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The following points should be carefully checked if leakage is suspected. Both the hoses and hose connections must be checked.
- The upper charge-air pipe

- The Turbocharger (TC) control valve and the Boost Pressure Control (BPC) valve
- The brake servo

- The crankcase ventilation

- The Mass Air Flow Engine (MAP) sensor

- The air intake hose

- The Turbocharger (TC) control valve

- The Throttle Body (TB)

- The lower charge-air pipe

- The Idle Air Control (IAC) valve

- The EVAP charcoal filter

- The Canister Purge (CP) valve

- The vacuum connections on the intake manifold

- The Charge Air Cooler (CAC)

- The intake manifold and the gasket

- The crankcase ventilation and the oil trap

- The fuel pressure regulator

- The injectors and seals

- The exhaust system.

The following points should be carefully checked if leakage is suspected. Both the hoses and hose connections must be checked.
- The pressure regulator for the Idle Air Control (IAC) valve

- The Charge Air Cooler (CAC)

- The Turbocharger (TC) control valve

- The EVAP system

- The crankcase ventilation.
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Turbocharger: Testing and Inspection
Checking Air Intake System
Special Tools

981 4215

999 5544
999 5545

Preparations
- Check that all hoses are intact and are in the correct position with the hose clips tight.

Connect tools

\
i) Y

- Disconnect the fresh air hose from the MAF sensor

- Connect the tool 999 5545 and the pressure regulator 999 5544 to the hose and tighten the hose clamp
- Use the hose clamp to block the crankcase ventilation hose

- Remove the oil filler cap

- Disconnect the bottom hose from the Canister Purge (CP) valve.

Checking procedure

- Adjust the regulator until the pressure gauge reads max. 0.3 bar

- Agentle hissing sound can be heard from the oil filler opening due to the opening of an intake valve and leakage of the cylinder pressure past
the piston rings.

- Check the components and the connections as per sections Checking air and vacuum hoses, turbocharged engines

- Coat the connections with soapy water if unsure whether a leakage is present

- Bubbles are permissible around the throttle spindle

- Small bubbles are permissible between the Throttle Body (TB) and the intake hose (if of plastic). No bubbles are permissible with rubber
hose

- Check for air leakage from the Canister Purge (CP) valve. No leakage is permissible.
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Turbocharger: Service and Repair

Prerequisites
Remove:
- The complete Air Cleaner (ACL), see Replacing the Air Cleaner (ACL), refer to Air Cleaner Housing, Service and Repair.
- the engine cover
- the rear engine splash guard
- the heat shield from inlet manifold / Turbo Charger (TC).

Remove the air hoses from turbo charger (TC)

- Remove the hoses from the Turbocharger Control Valve (TCV)
- Unscrew the hose clamp and disconnect the air inlet hose from the turbo.

Remove turbocharger (TC) upper charge air pipe
Remove:

- the connector cover
- the clamps, and undo the upper charge air-pipe.

Draining coolant
See Replacing coolant, refer to Cooling System.

Remove heat shield from fireball
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Remove the nuts and take the heat shield off.

Remove oil and water hoses from turbo charger (TC)
Undo:

- the upper and lower TC coolant pipes

- the upper TC oil pipe

- the clamp from the lower oil pipe

- the banjo bolt from the oil pipe at the engine side. Catch spilt oil.

Remove the two lambda sonds

Remove the two lambda sonds, see Replacing lambda sond front and Replacing lambda sond rear, refer to Computers and Control System,
Oxygen Sensor.

Remove exhaust down pipe from exhaust manifold
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- Remove the nuts
- Pull the exhaust down pipe downwards
- Remove the gasket.

Remaove turbocharger (TC)

- Remove the TC exhaust manifold nuts

- Remove the hoses from the Turbocharger Control Valve (TCV). Mark the hoses
- Pull the Turbocharger (TC) from the exhaust manifold

- Pull the oil return pipe carefully out of the engine block

- Rotate the Turbocharger (TC) and remove it

- Seal the holes in the engine.

Remaove parts from turbocharger (TC)
Remove:

- the two hoses
- the oil return pipe and the gasket
- the catalytic converter.

Replacing the Boost Pressure Control (BBC) valve
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See Replacing Boot Pressure Control (BPC) valve, refer to Wastegate Actuator, Service and Repair.

Replacing the bypass valve
Remove:

- the three bolts

- the diaphragm and the cover.
Check the diaphragm valve.
Install the diaphragm and the cover.
Tighten the three bolts.

Installing parts on turbocharger (TC)
Install:

- the gasket and mount the oil return pipe on the Turbocharger (TC)
- the two hoses
- the catalytic converter.

Installing turbocharger (TC)

Y
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Clean the manifold surface carefully.
Position the Turbocharger (TC) on the exhaust manifold.
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Install a new O-ring on the oil return pipe.
Push the oil return pipe into the engine block.
Tighten the nuts. Tightening torque 45 Nm.

Install catalytic converter

Install catalytic converter, see Replace catalytic converter, refer to Emission Control Systems.

Install oil supply pipe at engine side and turbo charger (TC)

Note! Undo the water pipe cap-nut and bend the pipe away. Tighten the cap nut afterwards to 25 Nm.

Install new rings on the bolt, use some grease on the engine.
Install the pipe with new rings on the turbo.

Install oil and coolant pipes
Install:

- the lower coolant pipe, tighten to 25 Nm
- the upper coolant pipe, tighten to 25 Nm
- the clamp on the oil pipe. Position the clamp.

Note! Use a new copper rings for coolant pipe and upper oil-pipes.
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Install the two lambda sonds

Remove the two lambda sonds, see Replacing lambda sond front and Replacing lambda sond rear, refer to Computers and Control Systems,
Oxygen Sensor.

Install exhaust down pipe
Install the exhaust down pipe.
Use a new gasket.

Tighten to 25 Nm.
Install the engine splash guard.

Install turbocharger (TC) upper charge air pipe
Install:

- the upper charge air pipe. Tighten to 6 Nm
- the connector cover.

Mount heat shield on firewall

Install the heat shield and tighten the nuts.

Install air inlet hose
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- Apply soap and push the air inlet hose onto the Turbocharger (TC), tighten to 6 Nm
- Install the EVAP hoses

- Install the connector

- Install the vacuum hoses for the Turbocharger Control Valve (TCV) as marked.

Install:
- Install the complete Air Cleaner (ACL), see Replacing the Air Cleaner (ACL), refer to Air Cleaner Housing, Service and Repair.

- Fill the coolant system.

- Check the adjustment of the Turbocharger (TC), see Checking and adjusting boost pressure control valve on Turbocharger (TC), refer to
Wastegate Actuator, Testing and Inspection.

- Fit the engine cover.
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Intercooler: Service and Repair

Prerequisites
Remove the front engine-bay cover.

Remove complete fan unit
See: Replace engine coolant fans, turbo engines, refer to Cooling Systems, Cooling Fan Motor.

Remove Charge Air Cooler (CAC)

Remove:

The air inlet hose

The idle speed hose

The two brackets at the top

AT: Remove the bolt, move the Charge Air Cooler (CAC) as far as possible to the right and push the air cooler out
Lift the radiator from the intercooler fixation and move it backwards

Take the Charge Air Cooler (CAC) out carefully.

Install Charge Air Cooler (CAC)

Replacing the intake air temperature sensor when you replace the Charge Air Cooler (CAC)
Install the Charge Air Cooler (CAC) carefully and position the radiator on the Charge Air Cooler (CAC).

Note! Push the oil cooler into position in the Charge Air Cooler (CAC).
Install the two brackets and tighten to 25 Nm

Clean the surface and fit and tighten the air inlet hose
Fit the idle speed hose and tighten with a clamp.

Install the complete fan unit
Raise the car.
Tighten the complete fan unit.
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Wastegate Actuator: Testing and Inspection
Special Tools

999 5230

999 5766

Manometer
- Use manometer 999 5230 to measure pressure during adjustment.

Connect test equipment

- Remove turbocharger control valve from Air Cleaner (ACL) housing

- Remove the yellow marked hose (A) from the turbocharger control valve

- Connect special tool 999 5230 and pressure regulator 999 5766 to the removed hose
- Connect air supply from the workshop to 999 5766.

Check the adjustment of the boost pressure control valve

- Remove the exhaust manifold heat shield.

lever
travel

O

- Turn the regulator knob from special tool 999 5766 clockwise till the value given in the list and measure the movement with a caliper gauge
- The value represents the opening of the waste gate valve measured at the end of the lever (A).

Note! Be sure that the valve is closed when the pushrod is in rest Position.

Release boost pressure control valve spindle
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Remove the split pin from the lever.
Undo the nut.
Disconnect the spindle and lift it straight up.

Adjusting boost pressure control valve

- Adjust the boost pressure control valve spindle until the right value see table above.
- Reset the air pressure every time checking/adjusting.

Note! The boost pressure control valve spindle should be mounted on the lever when the lock-nut is loosened or tightened. Turning the boost
pressure control valve spindle will damage the diaphragm in the pressure regulator.

- Tighten the lock nut on the boost pressure control valve spindle to 9 Nm. Take care not to damage the diaphragm.

Reinstall/reconnect

- Install the ring and the split pin in the lever

- Remove the special tools

- Connect the hose on the turbocharger control valve and fit the clamp
- Install the turbocharger control valve on the air cleaner housing

- Install the exhaust manifold heat shield.

- Erase the Diagnostic Trouble Codes (DTCs)

- Test drive the car, accelerating to Wide Open Throttle (WOT) twice
- Check that no Diagnostic Trouble Codes (DTCs) have been stored.
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Wastegate Actuator: Service and Repair

Prerequisites
Remove:
- the heat shield exhaust manifold
- the complete Air Cleaner (ACL), see Replacing the Air Cleaner (ACL), refer to Air Cleaner Housing, Service and Repair.
- the air intake hose.

Remove Boost Pressure Control (BBC) valve
Remove:

i
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- the locking pin

- the two bolts (A)

- the vacuum hose from the valve

- the Boost Pressure Control (BPC) valve. Turn the BPC valve while removing it to disconnect the vacuum hose.

Copy adjustment from old Boost Pressure Control (BBC) valve to new one as basic adjustment

Measure the length from the pushrod of the old Boost Pressure Control (BPC) valve.
Adjust the new Boost Pressure Control (BPC) valve to the measured value.
Do not turn the shaft to avoid damage of the valve diaphragm.

Install the Boost Pressure Control (BBC) valve on the turbo charger (TC)

- Connect the vacuum hose to the BPC valve and fit the clamp
- Install the BPC valve over the pin and on the turbo unit
- Mount the two bolts (A), tighten to 25 Nm.
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Install
- Install the air intake hose
- Install the complete Air Cleaner (ACL).

Check/Adjust boost pressure valve
- Adjust the Boost Pressure Control (BPC), see Checking and adjusting boost pressure control valve on Turbocharger (TC), refer to
Adjustments.

Install
- The exhaust heat shield.
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Wastegate Solenoid: Service and Repair

Removing / disconnecting
- The connector.
- The Turbocharger (TC) control valve from the Air Cleaner (ACL) housing.
- The clamps and hoses on the valve.

Note! Note how the hoses are connected.
Hint: If itis difficult to pull off the hose: Cut the hose along its length at the connection.

Installing / reconnecting
- The hoses in their original positions. The clamps.
- Red (on the intake pressure side)
- Yellow (to the Boost Pressure Control (BBC) valve)
- White (to the by-pass valve)
- The valve to the Air Cleaner (ACL) housing
- The connector.
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Computers and Control Systems: Description and Operation

VIDA (Vehicle Information & Diagnostics For Aftersales)

VIDA (Vehicle Information & Diagnostics for Aftersales)

During the second half of 2004, VADIS (Volvo Aftersales Diagnostic and Information System) was phased out and replaced by VIDA (Vehicle
Information & Diagnostics for Aftersales). The purpose of VIDA is to support service providers in repairing and servicing VVolvo vehicles. VIDA
provides Service and Parts information, as well as diagnostic fault tracing, and software downloads. As in VADIS, these areas are integrated into
one single application. All functionality that could be found in VADIS will be found in VIDA. However, in some particular areas, e.g., the
diagnostic work flow, search functionality, and the Parts catalogue, VIDA contains considerable enhancements when compared to VADIS.

Volvo's VIDA (Vehicle Information & Diagnostics for Aftersales) system ties together service and repair data, parts data, service bulletins,
software (firmware) downloads, fault tracing and on-board diagnostic as well as other related information to decrease service time.

Much of the diagnostic information provided here is presented in a manner that assumes the technician is using the web-based Volvo diagnostic
system (VIDA) to diagnose the vehicle. Volvo does not provide any information based on performing diagnosis with a third party diagnostic tool
aside from a conversion from P Codes to Volvo ECM Codes. See: Testing and Inspection/Diagnostic Trouble Code Descriptions/P Code Charts

Reading Off the Volvo on-Board Diagnostic (OBD) System

Reading Off the Volvo On-Board Diagnostic (OBD) System
Overview

Fault information and other data can be read using VADIS/VIDA connected to the data link connector (DLC) via VCT2000. The data link
connector (DLC) is located on the left of the center console (the right of the center console for right hand drive cars). VCT2000 communicates
with the DSA control module via a standardized interface.

Volvo on-board diagnostic (OBD) system

With VADIS/VIDA it is possible to:

- Read off and erase stored diagnostic trouble codes (DTCs)

- Reset adaptations

- Activate components and functions according to certain predetermined patterns

- Continuously monitor the value and status of the input and output signals for the system
Read off the control module identification.

To activate the Volvo on-board diagnostic (OBD) system for DSA:

- The ignition must be on

- The battery voltage must be normal.

Reading and erasing diagnostic trouble codes (DTCs)
Stored diagnostic trouble codes (DTCs) can be read off and erased using this function. The on-board diagnostic (OBD) system can identify 17
different faults in the form of diagnostic trouble codes (DTCs).

Note: Diagnostic trouble codes (DTCs) DSA-112, DSA-223, DSA-224 and DSA-233 are only stored in the DSA control module while the
ignition is on / the engine is running. When the ignition is switched off, these diagnostic trouble codes (DTCs) are erased. Therefore the engine
must be started before diagnostic trouble codes (DTCs) are read off from the control module. This is so that the control module is able to
re-check and store diagnostic trouble codes (DTCs).

Diagnostic trouble codes (DTCs) can only be erased when all diagnostic trouble codes (DTCs) have been read at least once.

Note: After the diagnostic trouble codes (DTCs) are erased the DSA function is disengaged. The DSA function is re-engaged using the DSA
switch. If no diagnostic trouble codes (DTCs) have been stored, the DSA warning lamp goes out after engagement.

Resetting the wheel adaptation
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This function allows the DSA system wheel adaptations to be reset to their center positions.

Activating components and functions

This function allows the system components and functions to be activated individually. The following components can be activated:
- Torque limiting request

- DSA warning lamp, flash status.

Note: After Activation is completed, the DSA function is disconnected. The DSA function is re-engaged using the DSA switch. If no diagnostic
trouble codes (DTCs) have been stored, the DSA warning lamp goes out after engagement.

For further information about Activating components / functions. See: Testing and Inspection/Scan Tool Testing and Procedures

Reading off input and output signals
Using this function, the values and status of the control module input and output signals can be continuously read off.

Note: To obtain the relevant values, the engine must be running and the engine control module (ECM) must be initiated. The engine control
module (ECM) is initiated the first time engine speed exceeds 600 rpm.

The following parameters can be read off:
- Engine speed (RPM), value

- Load signal, value

- Throttle position (TP) sensor, position
- Torque limiting, value

- Transmission type

- Control module initialization, status

- DSA function, status

- DSA switch, status

- DSA warning lamp, lit status

- DSA warning lamp, flash status

- Stop (brake) light switch, status

- The value for the left front wheel speed
- The value for the right front wheel speed
- The value for the left rear wheel speed
- The value for the right rear wheel speed
- Left front wheel adaptation, value

- Right front wheel adaptation, value

- Left rear wheel adaptation, value

- Right rear wheel adaptation, value

- Wheel adaptation permitted, status.

Reading off the control module identification

VADIS/VIDA identifies the control module by reading a code from the memory of the module. This code contains information about the control
module P/N.

General
DSA SYSTEM OVERVIEW

General
Function in the dynamic stability assistance (DSA) antiwheel spin system

the DSA system assists the driver in holding the vehicle under control under (hard) acceleration, especially when the road surface provides less
grip than the driver anticipated.

It also makes progress possible in very slippery conditions, which would not otherwise be possible without dynamic stability assistance.

Unlike the SRS-, ABS- or SIPS-systems, the DSA system is not a safety system. It is an aid to improve control of the car.

The DSA system can be switched off, but is automatically engaged every time the ignition is switched on.

A warning lamp in the dashboard indicates the status of the DSA system.

The DSA system consists of a single control module. This control module calculates wheelspin in the driven wheels from the information about
the speed provided by the ABS control module. From this information the DSA control module calculates the torque reduction that is required.
This information is transferred to the engine control module (ECM) which decreases the torque on the driven wheels to the normal driving

conditions.

The DSA control module does not have sensors of its own. It uses the ABS system or engine control module (ECM) sensors.



2000 Volvo S40 L4-1.9L Turbo VIN 25 B4204T2

The DSA control module can be activated at all speeds, both when the car is moving forwards and when it is moving backwards.
There are no functional similarities between the DSA system and the TRACS system.

- The TRACS system uses wheel braking to prevent wheelspin in one of the front wheels when the car moves off.
- The DSA system decreases the engine torque to prevent wheelspin on one or both of the driven wheels in all driving conditions.

System Overview
DSA SYSTEM OVERVIEW

System overview

The DSA control module (1) needs data about the speed of all four wheels in order to detect wheel spin. This data is provided by the ABS control
module (2). The data is transmitted continuously. The DSA control module is able to detect whether on or both of the drive wheels lose grip.

If wheel spin is detected, the DSA control module transmits a signal to the engine control module (ECM) (3) to reduce the torque. The engine
control module (ECM) reduces the torque by shutting off one or more injectors (4) in different stages.

The engine control module (ECM) communicates with the DSA control module via three communication lines.

- The first communication line is used to transfer both speed (pulse frequency / one pulse per top dead center sweep) and engine load data. The
engine load data is indicated by pulse width. Variations in the pulse width also provide additional data such as start, idling and transmission
data.

- The second communication line transmits data about the position of the accelerator pedal (AP). A pulse is transmitted every 20th millisecond.
The pulse is proportional to the given value.

- Athird communication line is used for the transfer of data about torque reduction from the DSA control module to the engine control module
(ECM). This pulse frequency is 5 milliseconds. Again it is the pulse width that provides the data.

The DSA system is switched on every time the engine is started.

The DSA system can be disengaged with the DSA switch (8) on the center console. The DSA system can be reengaged by pressing the DSA
switch again. Otherwise, the system is activated the next time the ignition is switched on.

The DSA warning lamp is on the dashboard (5). This warning lamp indicates the status of the DSA system.

- The DSA warning lamp is lit for 2 seconds after the engine is started. During this time, the integrated DSA diagnostic system checks that
both the ABS control module and the engine control module (ECM) are OK.

- The DSA system is not working if the DSA warning lamp remains lit. The is either a system failure or the system has been switched off
manually.

- If the DSA warning lamp flashes while driving, the system is active and reducing the engine torque.

Diagnostic trouble codes (DTCs) from the DSA system can be read off with VADIS/VIDA. Connect VADIS/VIDA to the data link connector
(DLC) (6) via VCT 2000.

System Function
DSA SYSTEM OVERVIEW

System function
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The DSA system must take account of any deviations caused by the steering wheel.. It is therefore important that no incorrect data is introduced

by the system itself and that it goes through a number of stages before the torque reduction is activated.

- When the DSA control module detects wheelspin it first determines the extent of the spin.

- The average spin of the two front wheels is calculated. Differences in wheel speed because of cornering is compensated using sensors on the
rear wheels.

- Information about the engine speed and load comes from the engine control module (ECM). The torque required from the engine is
calculated from this.

- The selected gear can be derived by comparing wheel speed with engine speed. From this the friction coefficient between the tire and road
surface can be deduced.

- Acceptable spin can be deduced from the accelerator pedal (AP) position and the friction coefficient.

- The engine control module (ECM) decreases torque by disengaging the injectors, so preventing wheel spin.

The DSA control module only sends information to the engine control module (ECM). It is this that close the fuel injection. The engine control
module (ECM) can control the injection by closing the injectors, so that one or more injectors can be closed every 4th cylinder compression. It
reduces torque in 16 stages.

- Partial closure of the injectors occurs randomly to ensure that the heat is evenly distributed.

- If the torque reduction is very small, a safety program is activated. After a given period the DSA shuts off several injectors (greater torque
reduction) to ensure that the combustion chambers are correctly ventilated.

- The DSA system functions up to maximum. It is also active while reversing.

- The DSA system aligns itself so that it is does not identify different wheel diameter as wheelspin, in cases of variable tire pressure for
example. DSA is not engaged if there is a slow puncture in one of the tires.

- Switch off the DSA system when driving on a "special spare tire". If not the system aligns itself to the diameter of the tire on the wheel. To
assist this the car should be driven slowly, then accelerated hard for approximately 4 seconds. The accelerator pedal (AP) should be released
quickly so that the engine brakes the car for approximately 4 seconds. Repeat this one more time. This procedure should be repeated when
the special spare tire is replaced by a normal tire.

Overview

DIAGNOSTIC FUNCTIONS
Overview
General

The DSA control module has an integrated diagnostic system, the Volvo on-board diagnostic (OBD) system. This system continuously monitors
itself and the input and output signals.
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Diagnostic trouble codes (DTCs)
A diagnostic trouble code (DTC) is stored and the DSA warning lamp lights if the control module detects a fault. The exception is diagnostic
trouble code (DTC) DSA-122 DSA warning lamp. This DSA warning lamp cannot be activated if this fault is stored.

Faults, with the exception of diagnostic trouble code (DTC) DSA-122DSA warning lamp, disengage the DSA function. If diagnostic trouble
code (DTC) DSA-122DSA warning lamp is stored, the warning lamp cannot be used to determine whether the DSA function is engaged or not.
The DSA function is then always engaged and cannot be disengaged manually.

If the DSA warning lamp is lit, the DSA function is not operating normally or it is not engaged.

If a fault disappears for any reason (becomes intermittent) after the diagnostic trouble code (DTC) has been permanently stored in the control
module, information about the fault remains in the control module.

Other

Every diagnostic trouble code (DTC) has a counter. The counter records the number of fault-free cycles since the diagnostic trouble code (DTC)
was stored (intermittent fault). A cycle is defined as the first time the engine speed exceeds 600 rpm in the same interval in which the ignition is
switched on (the engine starts) and then switched off. If diagnostic trouble code (DTC) DSA-22 1 Load signal is stored permanently, the cycle is
defined as the first time the average wheel speed exceeds 50 km/h in the same interval in which the ignition is switched on (the engine starts) and
then switched off. When a counter is at 0, the control module interprets the fault as permanent. If the counter value is greater than 0, the control
module interprets it as no fault (intermittent fault). If the fault recurs, the counter is reset to zero. When the counter reaches 254 (i e. 254
fault-free cycles), the counter is no longer updated.

Leak Diagnostics
LEAK DIAGNOSTIC

General

Vapor from the fuel in the fuel tank is routed to and stored in the EVAP canister. It is then guided into the combustion process via the canister
purge (CP) valve and the negative pressure in the intake manifold. A leakage diagnostic has been introduced to ensure that the fuel tank system is
not leaking. This diagnostic is designed so that the system is able to detect a leak / hole 0.5 mm or larger. Diagnostics are also carried out on the
EVAP system.

The fuel tank system consists of the fuel tank, fuel filler pipe, roll-over valve, EVAP canister, canister purge (CP) valve and all cables between
these components. In order to perform diagnostics, the fuel tank system is equipped with a leak diagnostic pump. The leak diagnostic pump is
vacuum driven and pressurizes the fuel tank system. The vacuum that operates the leak diagnostic pump comes from the intake manifold via a
non-return valve. The engine control module (ECM) activates | deactivates a three-way valve in the leak diagnostic pump (vacuum / atmospheric
pressure). The pump action is obtained using a spring loaded diaphragm.

A position sensor is mounted on the diaphragm. This allows the control module to determine when the three-way valve should be activated. The
position sensor acts on a contact breaker. The contact breaker transmits a high or low signal to the engine control module (ECM). The control
module activates the three-way valve when the diaphragm is in the resting position. A vacuum is generated. The diaphragm is switched to the
active position. The three-way valve is deactivated when the control module determines that the diaphragm has reached the activated position.
The atmospheric pressure is allowed to enter and the diaphragm returns to the resting position. In order to detect leakage in the fuel tank system,
the leak diagnostic pump is used according to the description in "Leak diagnostic" below.

The diagnostic takes place once per operating cycle if the following criterion are met:

- The battery voltage must be correct

- The engine coolant temperature (ECT) and intake air temperature (IAT) must be 4-60°C

- The engine coolant temperature (ECT) must have dropped by at least 15°C since the previous operating cycle
- The atmospheric pressure must remain constant.
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Function test
The diagnostic is divided into different phases in which the components involved are tested before the actual leak diagnostic begins. The
diagnostic is cancelled and a diagnostic trouble code (DTC) is stored if a fault is detected in any of the phases.

The diagnostic test works as follows:

The system must be depressurized. The control module checks that the pump diaphragm is in the resting position. Diagnostic trouble code
(DTC) ECM-65, faulty signal, is stored if the control module registers that the position is active

When the engine is started, a vacuum is generated in the intake manifold. The three-way valve opens a connection to the intake manifold via
the non-return valve. The diaphragm is moved to the activated position by the vacuum. Diagnostic trouble code (DTC) ECM-65, high signal,
is stored if the control module registers that the diaphragm is still in the resting position

The three-way valve closes the connection with the intake manifold. The non-return valve closes. A connection to the atmospheric pressure
opens. The spring-loaded diaphragm must then return to resting position. Diagnostic trouble code (DTC) ECM 65, low signal, is stored if the
diaphragm does not return to the resting position.

Leak diagnostic

The leak diagnostic pump is pulsed (A) rapidly at a rapid frequency. This is to pressurize the fuel tank system to the desired pressure (C)
This rapid pulsing is interrupted regularly (B). This is to check that the correct pressure in the fuel tank system is reached. This is done by
gauging the time taken for the pump to switch from active to resting position using the switch in the leak diagnostic pump. The constant pulse
(A) and pressure check (B) alternate until the desired pressure (C) in the fuel tank system is obtained. If vehicle speed exceeds 40 km/h there
is no pressure check (B). The pump is activated and deactivated a fixed number of times instead. If the pressure (C) is not reached, the
control module interprets it as a leakage. Diagnostic trouble code (DTC) ECMB6A, fuel tank filler cap missing, is stored

When the pressure in the fuel tank is detected by the control module using the leak diagnostic pump, the control module begins to check for
smaller leaks (D). To do this, the control module measures the time the diaphragm takes from active to resting position. Diagnostic trouble
code (DTC) ECM-68, large leak, or ECM- 68, small leak, is stored if this time is too short

If no leakage is detected in the fuel tank system, the flow in the evaporative emission (EVAP) system is checked for blockage. This is done
by pulsing both the canister purge (CP) valve and the leak diagnostic pump at the same time. The control module checks that the pressure in
the fuel tank drops (E). If the pressure does not drop, the control module interprets it as a blockage in the evaporative emission (EVAP)
system. Diagnostic trouble code (DTC) ECM-6A is stored. The canister purge (CP) valve is pulsed until the fuel tank system is
depressurized. The diagnostic takes place in the next operating cycle.

Description of Parameters

Description of parameters

VEHICLE SPEED

: T TEREERLT)
O L G0 i R 0

Measurement range 0-260 km/h, 0-160 miles/h. The value displays the vehicle speed. The Signal is from the ABS control module.

ENGINE SPEED (RPM)

Measurement range 0-9024 rpm.
The value indicates the engine speed (RPM). The signal is from the engine control module (ECM).

ENGINE COOLANT TEMPERATURE
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Measurement range -40 degrees C to +140 degrees C.

The value indicates the engine coolant temperature (ECT).
The signal is from the engine control module (ECM).

OUTSIDE TEMPERATURE

NOTE: If the combined instrument panel is programmed to display the temperature in degrees C (degree F), the read out of the value in degrees
F ( degrees C) will not be correct.

Measurement range -40 degrees C to +60 degrees C/-40 degrees Fto +140 degrees F. The value indicates the ambient air temperature. The signal
is from the sensor.

NOTE: Only if the car is equipped with a function displaying the outside temperature.
MANIPULATED

The value indicates how long in hours the speedometer signal to the combined instrument panel has been disengaged while the car was being
driven.

FUEL VOLUME, ATTENUATED

NOTE: If the combined instrument panel is programmed to display the volume in liters(gallons), the read out of the value in gallons (liters) will
not be correct.

Fuel level signal, attenuated (liters/gallons).
The value shows the volume signal from the fuel level sensor (gasoline/ diesel)

FUEL VOLUME, CALCULATED

NOTE: If the combined instrument panel is programmed to display the volume in liters(gallons), the read out of the value in gallons (liters) will
not be correct.

Fuel level signal, calculated (liters/gallons).
The value displays the volume calculated by the combined instrument panel from the fuel level sensor signal (gasoline/diesel).

CLOCK ADJUSTMENT KNOB STATUS

The value displays the clock adjustment knob position for adjusting time.
Resting position = No time adjustment

Forward slow = Adjusting time, forward slowly.

Forward medium = Adjusting time, forward medium. NOTE Only model year 1999
Forward fast = Adjusting time, forward fast.

Backward slow = Adjusting time, backward slowly.

Backward medium = Adjusting time, backward medium. NOTE Only model year 1999
Backward fast = Adjusting time, backward fast.

TRIP COMPUTER, SET BUTTON

NOTE: Only model years 1999 and 2000.

Not depressed = Button released.

Depressed = Button depressed.

The value indicates the position of the trip computer set button.

NOTE: Only if the car is equipped with a trip computer function.

TRIP COMPUTER, RESET BUTTON

Not depressed = Button released.

Depressed = Button depressed.

The value indicates the position of the reset button for the trip computer.
NOTE: Only if the car is equipped with a trip computer function.

TRIP COMPUTER, SELECTOR

NOTE: Only if the car is equipped with a trip computer function.

The value indicates the position of the reset button for the mode selector. The following options can be displayed:
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Model years 1999 and 2000
- Speed warning
- Average speed
- Present fuel consumption
- Average fuel consumption
- Outside temperature
- Mileage
- Range to empty fuel tank
- No selector connected. Displayed if the mode selector is disengaged.

Model year 2001

- Average speed

- Present fuel consumption

- Average fuel consumption

- Outside temperature

- Mileage

- Range to empty fuel tank

- Reset button The reset button for the trip computer is an internal switch connected to the wiring for the mode selector. This means that this

parameter can be displayed

- No selector connected. Displayed if the mode selector is disengaged.
TRIP METER, RESET BUTTON
Released = Button released.
Depressed = Button depressed.
The value indicates the position of the reset button for the trip odometer.
HIGH ENGINE COOLANT TEMPERATURE, WARNING

OFF = Warning lamp off.
ON = Warning lamp on.

NOTE: Only for diesel cars equipped with this function.
LOW FUEL LEVEL, WARNING LAMP

OFF = Warning lamp off.
ON = Warning lamp on.

OUTSIDE TEMPERATURE WARNING LAMP

OFF = Warning lamp off.
ON = Warning lamp on.

NOTE: Only if the car is equipped with a function displaying the outside temperature.
MILEAGE SINCE SERVICE

The value displays the distance since the last service (km or miles).
MILEAGE TO SERVICE

The value displays the distance to the next service (km or miles).
ENGINE HOURS SINCE SERVICE

The value displays the number of engine hours since the last service.
ENGINE HOURS TO SERVICE

The value displays the number of engine hours until the next service.
TIME SINCE SERVICE

The value displays the time since the last service.

TIME REMAINING UNTIL SERVICE

The value displays the time until the next service.
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Description of Parameters

Engine speed = Measurement range 0 - 8,160 rpm. Idling speed approximately
rpm 750 rpm.

. Vehicle Speed Vehicle speed. Measurement range 0-255 km/h

g%?;g?;mre = o Engine temperature. Measurement range -48 to +142°C.

Engine Coolant
Temperature
(ECT), start =°C

Throttle position | Throttle position. 0° with the throttle closed and 75-100° with the
=° throttle fully open.

ass air flow. real Measured air consumption from the mass air flow (MAF) sensor.
’ Normal value is approximately 8-13 kg/h at idling speed and warm
=kg/h engine,

Engine temperature when ignition was last switched on. Measurement
range -48 to +142°C.

Air consumption per crankshaft revolution. Measurement range 0-
Air consumption = | 1,389 mg/stroke. A measurement of the engine load. Normal value is
mg/stroke approximately 100 mg/stroke when idling with the engine at operating
temperature.

MAF real, MAF | The difference between the measured consumption from the mass air
calculated, idle = ] flow (MAF) sensor and a calculated reference value. The value is only
kg/h applicable during turbocharger (TC) control.

Battery voltage = | Battery voltage after the system relay. Normal value is 13.5 -14.5 V

v when the generator (GEN) is charging.

Air temperature © | Intake air temperature measured after the charge air cooler (CAC)).

cC Measurement range -48 to +142°C,

Ambient pressure | Atmospheric pressure, normal value is approximately 1000 mbar at sea
=mbar level. The value varies depending on other circumstances.

Injection time = Injector opening time. The normal value is approximately 2 ms when
ms the engine is idling at operating temperature.

Lambda The value indicates how much the injection period at part load has been

adaptation, part adjusted compared to a reference value. The value is first updated after
load =% the engine has been revved up.

[FM]

Lambda The value indicates how much the injection period at idling speed has
adaptation, idle = | been adjusted compared to a reference value. The value is first updated
ms after the engine has been revved up.

,_.
B

Part1 Of 3
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Ignition angle = °©

Measurement range 72° before top dead center (TDC) to 23° after top
dead center (TDC). Normal value when idling is approximately 0-15°.

Lambda status

O/L= Open Loop, fuel trim not active C/L= Closed Loop, fuel tim
active

Lambda integrator

Short-term fuel trim oscillates between -5 and +5 at lambda = 1 when
the engine is idling at operating temperature.

Oxygen sensor
front signal
(Lambda) =V

Voltage from the front heated oxygen sensor (HO2S). Measurement
range 0 -1 V. Oscillates between 0 and 1 V when fuel trim is activated.

Oxygen sensor
signal, rear =V

Voltage from the rear heated oxygen sensor (HO2S). Measurement
range 0 -1 V. Oscillates between 0 and 1 V when the three-way
catalytic converter (TWC) is cold (>300°C). Stabilizes at 0.2-0.7 V
when the three-way catalytic converter (TWC) is at operating
temperature (<300°C)

Idle duty cycle
%

Idle air control (IAC) valve opening. Measurement range 0 - 100%.
The normal value is approximately 20-40% when idling with the
engine at operating temperature.

Idle air trim
adaptation = %

The value shows by how much idle air control (IAC) valve opening has
been adjusted in relation to a predetermined value. Measurement range
-50 to +50%.

Idle adaptation,
AIC=%

Idle air trim adaptation with the A/C compressor activated. The value
shows by how much idle air control (1AC) valve opening has been
adjusted in relation to a reference value.

Turbo control
valve duty cycle =
1]

(1]

Turbocharger (TC) contrel valve opening. Measurement range O -
100%. A value over 0% means the engine power is regulated using the
valve. The value only applies when the turbocharger control valve is
activated.

EVAP duty cycle
=%

EVAP valve opening. Measurement range 0-100%. 0% EVAP valve
shut. 100% EVAP valve fully open. The intermediate values depend on
the opening of the EVAP valve

Part2 Of 3

A/C-pressure
=mbar

Pressure in the air conditioning (A/C) system. Measurement range Q -
3442 mbar.

A/C demand =

Displays whether the engine control module (ECM) has requested that
the ECC control module starts the air conditioning (A/C) compressor.
The A/C-compressor is permitted to start if the air conditioning (A/C)
pressure is below a parameter. Yes = ECC requests that the A/C
compressor starts. No = ECC does not request that the A/C compressor
starts.

A/C relay

Yes = A/C relay activated. No = A/C relay not activated.

Immo locked =

NO= Immobilizer control module permits start. Yes = Immobilizer
control module does not permit start.

VIN learned =

Yes = Engine control module (ECM) has learned the VIN-code. No =
Engine control module (ECM) has not learned any VIN-code.

Faulty VIN =

Yes =Different VIN codes in the immobilizer control module and
engine control module (ECM). No = Immobilizer control module and
engine control module (ECM) have the same VIN-code. The parameter
is relevant only when the communication between the immobilizer
control module and the engine control module (ECM) is functioning.

Manitold pressure
= hpa

The pressure in the intake system. Measurement range 0 -2400 mbar,
Normal value when idling is approximately 400 mbar.

Camshaft position

—0

The camshaft position in relation to crankshaft. Measurement range -
66° - 30°. The value varies depending on how camshaft is controlled.
Camshaft control only occurs when the engine is cold.

Part3 Of 3
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Description of Activations

1 Fuel pump / system | The fuel pump (FP) is activated for 2 seconds. The system relay
relay. "clicks". The fuel pump (FP) "buzzes".

the canister purge The canister purge (CP) valve is activated onee for 1 second. The
(CP) valve. valve clicks.

Turbocharger (TC) The turbocharger (TC) control vaive is activated 4 times for
control valve. 1 seconds. The valve clicks.

Engine cooling fan Engine cooling fan (FC) low-speed, the fan runs for 3 seconds. The
(FC), low-speed. fan can be heard clearly.

Engine cooling fan Engine cooling fan (FC) high-speed, the fan runs for 3 seconds. The
(FC), high-speed. fan can be heard clearly.

A/C fan Air conditioning (A/C) condenser cooling fan, the fan runs for
’ 3 seconds. The fan can be heard clearly.

Air conditioning Air conditioning (A/C) relay, the relay is activated once for
{A/C) relay. 4 second. A clicking noise is heard from the compressor clutch.
Imiector 1 The injector clicks for a total of 10 seconds. A ticking noise is heard

J : from the injector.

. The injector clicks for a total of 10 seconds. A ticking noise is heard
Injector 2. from the injector.

1

o
o
o
o
&

. The injector clicks for a total of 10 seconds. A ticking noise is heard
0 from the injector.
1 | Injector 4 The injector clicks for a total of 10 seconds. A ticking noise is heard
from the injector.
Idle air control (IAC) | The idle air control (IAC) valve is activated and deactivated at a
valve. frequency of 0.2 Hz. A buzzing noise is heard from the valve.

Malfunction indicator { The maifunction indicator lamp (MIL) goes out for 1 second then
lamp (MIL). lights up again.

Front heated oxygen sensor (HO2S) preheating, the heating is on for
1 second. Connect a voltmeter between connector terminal #1
(control module side) and ground. Check the signal.

12
13
Front heated oxygen
sensor (HO28).

Rear heated oxygen sensor (HO2S) preheating, the heating is on for
1 second. Connect a voltmeter between connector terminal #1
(control module side) and ground. Check the signal.

Rear heated oxygen
sensor (HO2S).

v

Hint: Activate components and/or functions by clicking the VCT2000 symbol.
Note! Components cannot be activated when the engine is running.

Many of these activations will cause the Fuel Pump (FP) to start. This is because the system relay is activated to supply the components with
power.

Reading Off Parameters

Note! To obtain the relevant values, the engine must be running and the Engine Control Module (ECM) must be initiated. The Engine Control
Module (ECM) is initiated the first time engine speed exceeds 600 rpm.

Certain values may deviate from the values listed in DSA signal description. This is because the values given by VADIS/VIDA are calculated and
filtered by the DSA control module.
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LOAD TQ=
[mu Js

TO REDUC=

TRANSM=
MAN/AUT

Engine Speed (RPM), crankshaft. Measurement range: 0 and up. Idling
speed approximately 800 rpm. The DSA control module derives the engine
speed (rpm)} from the load signal transmitted by the engine control module
(ECM). The DSA control module uses the load signal to calculate anti-
spin control.

Load signal from the engine control module (ECM). Measurement range:
0 - 680 [mu ]Js. Normal range idling with the engine at operating
temperature, neutral selected and the air conditioning (A/C) off:
approximately 36 [mu ]s. The DSA control module uses the load signal to
calculate anti-spin contrel. Value 16 [mu ]s indicates when the engine is
started. Value 20 [mu Js indicates fuel shut-off in the engine. Value

480 [mu ]s indicates that the engine control module (ECM) is being
initiated or that there is 2 fault in the engine control module (ECM). Value
512 [mu ]s indicates a fault in the signal from the pressure sensor to the
engine control module (ECM).

Throttle position (TP) sensor position. Measurement range: 0 - 100 %.
Normal value at closed throttle position (CTP): approximately 0 %, wide
open throttle (WOT): approximately 100 %. Signal from the engine
control module (ECM) about the position of the throttle position (TP)
sensor. The DSA control module uses the throttle position (TP) sensor
signal to calculate anti-spin control,

Torque limiting for anti-spin control. 0 = no torque limiting requested. 1 -
16 = torque limiting requested. The DSA control module requests torque
limiting from the engine control module (ECM) during anti-spin control.
Torque limiting is carried out by shutting off one or more injectors.
Torque limiting can be carried out at 16 different levels. Level 1 means
that one cylinder is shut off once during four cycles. Level 4 means that
the same cylinder is shut off four times during four cycles, 1 e. all the time.
Level 8 means that 2 cylinders are shut off all the time, Finally, level 16
means that all cylinders are shut off all the time.

Transmission type. MAN = manual transmission. AUT = automatic
transmission. The engine control module (ECM) transmits a signal to the
DSA control module about the type of transmission. The engine control
module (ECM) detects whether there is a signal from the gear-shift
position sensor. If there is a signal, the engine control module (ECM)
interprets this as an automatic transmission and transmits a signal to the
DSA control module. Until the engine control module (ECM) receives a
signal from the gear-shift position sensor, the DSA control module
interprets it as a manual transmission.
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Initiation of the engine control module (ECM). NO = initiation not carried
out. YES = initiation carried out. The DSA control module establishes
communication with the engine control module (ECM) when the engine
speed exceeds 600 rpm for the first time in the ignition cycle. This informs
the engine control module (ECM) that there 1s 2 DSA system. No anti-spin
control van take place until the control module is initiated.

Activation of the DSA function. NO = The DSA function is disengaged.
YES = The DSA function is engaged. When the DSA function is engaged,
the system is ready to control. The DSA function can be disengaged with
the DSA switch. It will also be disengaged if there is a fault in the DSA
system or certain faults in the engine management system.

DSA switch. OFF = The DSA switch is not activated. ON = The DSA
switch is activated. The signal from the DSA switch is used to engage /
disengage the DSA function.

The indicator  amp and DSA warning lamp in the combined instrument
panel. OFF = 'The DSA waming lamp is off. ON = The DSA warning lamp
is on. The DS.\ waming lamp lights when the ignition is switched on,

when the DSA function is disengaged manually with the DSA switch or if
the DSA control module has detected a fault in the system. If no fault is
detected, the DSA warning lamp goes out when the engine speed (RPM)
exceeds 600 rpm.

The indicator lamp and DSA warming lamp in the combined instrument
panel. NO = The DSA warning lamp does not flash. YES = The DSA
warning lamp flashes. The DSA warning lamp flashes at a frequency of
1.8 Hz during anti-spin control.

Stop (brake) light switch status. OFF= The stop (brake) lamp switch is not
activated. ON = the stop (brake) light switch is activated. The signal from
the stop (brake) lamp switch is used to prevent wheel adaptation during
braking.

Wheel speed left front wheel, Wheel speed right front wheel. Wheel speed
left rear wheel. Wheel speed right rear wheel. Measurement range: 0 -

256 km/h. The ABS control module transmits signals to the DSA control
module about the wheel speeds. The DSA control module uses the wheel
speed signals to calculate the wheel speed and anti-spin control.
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Wheel adaptation, left front wheel. Wheel adaptation, right front wheel.
‘Wheel adaptation, left rear wheel. Wheel adaptation, right rear wheel.
Measurement range: 75.00 - 125.00 %. At a constant vehicle speed, the
wheel speed varies between the four wheels depending on load, air
pressure, wear, tire make etc. The of adaptation is to even out wheel
speeds so that DSA control module calculations are based on the same
level of wheel speed. At the same speed on all wheels, the adaptation is
approximately 100 %. If the speed of one wheel is lower than that of the
others (the wheel has a greater circumference), the adaptation will be

greater than 100 %. This is to raise the speed level. If the speed of one
wheel is higher than that of the others (the wheel has a smaller
circumference), the adaptation will be less than 100 %. This is to lower the
speed level.

Wheel adaptation permitted. NO = wheel adaptation is not permitted. YES
= wheel adaptation is permitted. Wheel adaptation is permitted in normal
driving conditions - on a flat road at constant speed and light load in a
speed range up to approximately 90 km/h.
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Activating Components / Functions



2000 Volvo S40 L4-1.9L Turbo VIN 25 B4204T2

Component /

Note!

TOR LIMIT

W/LAMP FLASH

Torque limiting for anti-spin control. Level 4 request for torque limiting
to the engine control module (ECM). Level 4 means that the same
cylinder is shut off four times during four cycles, i €. all the time. The
engine idles unevenly. The DSA waming lamp flashes during this
activation.

The indicator lamp and DSA warning lamp in the combined instrument
panel. The DSA waming lamp flashes at a frequency of 1.8 Hz.

A To activate components, the engine must be idling. Activation occurs for approximately 20 seconds.
A After Activation is completed, the DSA function is disconnected. The DSA function is re-engaged using the DSA switch. If no Diagnostic
Trouble Codes (DTCs) have been stored, the DSA warning lamp goes out after engagement.

Abbreviations

ABBREVIATIONS

A

AJC AC Air Conditioning System (A/C System)

AP
ACL

C

CAC
CCM
GEM
CFl
CKP
CMP
CTP

DI

DLC
DTC
DTM
DSA

ECC
ECM
ECT
EGR
El
EVAP

F
FC
FP

G
GEN
HO2S

IAC
IAT
ICM

KS

Accelerator pedal
Air cleaner

Charge air cooler****
Climate control module
Central electronic module
Continuous fuel injection
Crankshaft position
Camshaft position

Closed throttle position

Distributor

Data link connector (DLC)
Diagnostic trouble code
Diagnostic test mode (DTM)****
Dynamic Stability Assistance

Electronic climate control with air conditioning (A/C)

Engine control module
Engine coolant temperature
Exhaust gas recirculation
Electronic ignition
Evaporative control system

Fan control
Fuel pump

Generator

Heated oxygen sensor

Idle air control
Intake air temperature
Ignition control module

Knocksensor
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M
MAF Mass air flow
MAP Manifold absolute pressure****
MCC Manual climate control with air conditioning (A/C)
MFI  Multiport****fuel injection
MIL  Malfunction indicator lamp

NTC Negative temperature coefficient

02S  Oxygen sensor (not heated)
OBD On-board diagnostic system

PAIR Pulsed secondary air injection system

PNP  Park / neutral position (shift-lock) switch****
PTC Positive temperature coefficient

PWM Pulse width modulated

RPM Engine speed

SRl Service reminder indicator

SRS  Supplementary restraint system (airbag)

ST  Volvo Scan Tool

STD Manual climate control without air conditioning (A/C)

TB  Throttle body

TC  Turbocharger

TCM Transmission control module
TDC Top dead center

TP Throttle position

TWC Three-way catalytic converter

VSS  Vehicle speed sensor

WOT Wide open throttle
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Computers and Control Systems: Locations
DSA Control Module

DSA System

Control module, DSA warning lamp and DSA switch.
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Computers and Control Systems: Locations
Dynamic Stability System (DSA)
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Dynamic stability system (DSA), Part 2 Of 2

Component Locations
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iring Diagram
' See: Diagrams/Diag

Diagram Legend can be found at **Vehicle : Diagrams : Diagram Information and Instructions : Component Lis
Information and Instructions/List of Components By Component Number
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Computers and Control Systems: Locations
Engine Compartment

Engine Compartment

17 13 1
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JComponent——Jhocwion
1 [ Turbo control valve (TCV) | On the rear side of the air filter cover
2 | Engine speed sensor (RPM) | On the engine, on the flywheel side '

g‘ﬁ?ﬁle posttion sensor On the throttle housing

Intake air temperature On the cold intercooler side. Underneath the connecting pipe to
sensor (IAT) the inlet manifold

~2

:
sensor (ECT) communicates the temperature to the instrument as well

1

z

. The crankcase ventilation heating is on the hose, near the turbo

5 | Ignition coil Cylinders 1 and 4
6| VVT valve Mounted on the cylinder head. Regulates the exhaust camshaft

g
9 Outlet air filter

2
2
2
EVAP o
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T
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Computers and Control Systems: Locations
Fuel Injection System

Fuel Injection System EMS 2000 Turbo, Part 3 Of 4

Component Locations




Fuel Injection System EMS 2000 Turbo, Part 4 Of 4
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Component Locations
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Fuel Injection System EMS 2000 Turbo, P
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_osvow _ (USA) R

0.5 BNWP

0.5 PISB

0.50CR

Fuel Injection System EMS 2000 Turbo, Part 2 Of 4
Wiring Diagram

Diagram Legend can be found at **Vehicle : Diagrams : Diagram Information and Instructions : Component List."" See: Diagrams/Diagram
Information and Instructions/List of Components By Component Number
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Computers and Control Systems: Locations
On-Board Diagnostic System (OBD System)
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On-Board Diagnostic (OBD) System, Part 2 Of 2

Component Locations
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ACC (75]
1G2 {1572}
1G1(15/1)

T1BA3
15A
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—T [+ ¥50]
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0.35 Y/BN

)

.35 BN/P

.35 v/BN

15M1[E1_E7  Ea £10_eg] [D7 05 D8 |15/0

GROUND
GROUND

A
23
165

ABSTCUACVGLA/ABS/IMMO/ECC/DSA
Q 24420 CEM/SRS

K-LINE MOTOR

CRUISE CONTROL

L-LINE MOTGR

+

On-Board Diagnostic (OBD) System, Part 1 Of 2

iring Diagram

Diagram Legend can be found at **Vehicle : Diagrams : Diagram Information and Instructions : Component Lis
Information and Instructions/List of Components By Component Number

' See: Diagrams/Diagram
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Absolute Pressure Sensor: Service and Repair
Remove fuel rail cover

- Remove cover throttle body

- Pull off fuel rail cover.

Remove MAP sensor

- Undo the connector
- Remove the bolt and take MAP sensor out.

Install MAP sensor

- Replace a new sealing ring (O-ring)
- Place sensor and tighten till 10 Nm
- Fit the connector.

Install fuel rail cover
- Place cover and press on
- Fitthrottle body cover.
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Intake Air Temperature Sensor: Service and Repair

Removing the temperature sensor

- Remove the front engine cover.
- Disconnect the connector.
- Remove the temperature sensor.

Installing the temperature sensor
- Use a new sealing ring.
- Install the temperature sensor. Tighten the temperature sensor to 25 Nm.
- Reconnect the connector.
- Reinstall the front engine cover.
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Barometric Pressure Sensor: Service and Repair

Removing the atmospheric pressure sensor

- Remove the relay cover.
- Disconnect the connector.
- Remove the screw. Remove the atmospheric pressure sensor.

Installing the atmospheric pressure sensor

- Install the atmospheric pressure sensor. Tighten the atmospheric pressure sensor to 10 Nm.
- Reconnect the connector.

- Reinstall the relay cover.
Start the engine. Read off any Diagnostic Trouble Codes (DTCs).
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Engine Control Module: Service and Repair
Replacing the Engine Control Module (ECM)

Preparations
Removing side panels

Remove the screw (A) on the left and right-hand sides.
Remove the side panel on the left and right-hand sides.

Switching off the ignition

22

Y

Caution Switch off the ignition and wait for the engine Cooling Fan (FC) to stop running. Wait at least 30 seconds before disconnecting the
control module connector.

Replacing the control module
Removing the control module

Drill out the security screw for the security strap.
Note! Remove swarf.

Remove the security strap.
Remove the screws securing the control module.
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Work the control module forward on the right hand side.
Disconnect the connector.

Installing the control module

Check that no pins or sockets are damaged on the connector or the control module.
Connect the connector on the control module.

Screw the control module into place.

Reinstall the retaining strap and a new security screw

Finishing
Ordering software
Connect the VADIS station to the car.
Select the model, model year, engine alternative and enter the chassis number in the vehicle profile.
Order software according to the description in

Programming the control module
Program the control module according to parts supplier.

Reading and erasing diagnostic trouble codes (DTCs)
Read off and erase diagnostic trouble codes (DTCs).
Screw the Engine Control Module (ECM) into place.
Tighten the security screw.

Reinstall the side panels on the left and right-hand sides.
Test the function.
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Engine Control Module: Service and Repair
Programming A New Control Module

Ordering Software

Ordering Software

PIN codes must be programmed into the control module after a new EMS2000 engine control module (ECM) has been installed in the car. The PIN
codes are retrieved from the VVolvo central database.

The new control module must be installed in the car before this programming is carried out. The malfunction indicator lamp (MIL) will flash on a
new control module until the programming is complete.

NOTE: A new control module which is installed and programmed in a car is adapted for that particular car only. The engine control module
(ECM) must not be moved to another car.

Order software for S/V 40 according to.

After performing this procedure See: Programming Engine Control Modules (ECMs)

Programming Engine Control Modules (ECMs)
Programming Engine Control Modules (ECMs)

CAUTION
Programming can take place when the software is available.

Program the engine control module (ECM) for S/V 40.
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Engine Speed Sensor: Service and Repair

Remove
- Air Cleaner (ACL), see Replacing the Air Cleaner (ACL), refer to Fuel Delivery and Air Induction, Air Cleaner Housing.
- Engine cover.

Removing engine speed (RPM) sensor from engine

- Clean area around sensor

- Remove bolt and lift out sensor

- Release cable guide and remove engine speed (RPM) sensor wiring
- Pull cable upwards.

Removing engine speed (RPM) sensor

- Remove the two hose clamps from protective tube

- Carefully pull out the sensor

- Remove the relay cover and cut the tie strap

- Disconnect connector and lift off engine speed (RPM) sensor.

Installing engine speed (RPM) sensor
- Connect connector
- Clamp cable to the bracket with tie strap
- Route the cable via the protective tube to the cylinder head
- Close protective tube with two hose
- Reinstall relay cover.

Installing engine speed (RPM) sensor on the engine
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- Route the cable downwards

- Secure and tighten the cable guide

- Clean the sensor mounting surface

- Install engine speed (RPM) sensor. Tightening torque 10 Nm.

Reconnect
- Air Cleaner (ACL).
- Battery.
Start engine. Read any Diagnostic Trouble Codes (DTCs).



2000 Volvo S40 L4-1.9L Turbo VIN 25 B4204T2

Oxygen Sensor: Service and Repair
Front

Removing heated oxygen sensor (H02S) wiring

Remove relay cover and disconnect connector from front (black (2)) or rear (white (1)) Heated Oxygen Sensor (H02S),
- Undo the cable wiring at the 3 fixing points

- 2=black

- 1 =white.

Removing heated oxygen sensor (H02S)

- Apply rust removing agent
- Remove Heated Oxygen Sensor (HO2S)
- Remove the sealing ring.

Installing heated oxygen sensor (H02S)

- Install a new seal ring. Apply copper paste (P/N 1161035-9) to the entire thread length. Tighten Heated Oxygen Sensor (HO2S) to 55 Nm
- Place cable upwards.

Installing heated oxygen sensor (H02S) cable and connector
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Note! Adjust wiring connections so that it does not come into contact with the exhaust system.

- Route cable and tighten at 3 places
- Connect connector and tighten cable to bracket
- Reinstall relay cover.
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Oxygen Sensor: Service and Repair
Rear

Removing heated oxygen sensor (H02S) wiring

Remove relay cover and disconnect connector from front (black (2)) or rear (white (1)) heated oxygen sensor (H02S).
- Undo the cable wiring at the 3 fixing points
- Raise the car for the rear (lower) sensor.

Removing heated oxygen sensor (H02S)

- Apply rust removing agent
- Remove Heated Oxygen Sensor (HO2S)
- Remove the sealing ring.

Installing heated oxygen sensor (H02S)

- Install a new seal ring. Apply copper paste (P/N 1161035- 9) to the entire thread length. Tighten Heated Oxygen Sensor (HO2S) to 55 Nm
- Place cable upwards
- Lower the car for the rear (lower) sensor.

Installing heated oxygen sensor (H02S) cable and connector

Note! Adjust wiring connections so that it does not come into contact with the exhaust system.
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- Route cable and tighten at 3 places
- Connect connector and tighten cable to bracket
- Reinstall relay cover.
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Transmission Position Switch/Sensor: Service and Repair
Replacing the gear-shift position sensor

Special tools: 9995-475
Removal

Preparations

Remove:

- The battery.

- The air cleaner (ACL) housing assembly, see Replacing the air cleaner (ACL).
- The battery shelf.

- The tie straps from the cable harness for the sensor. (The straps can be reused.)

Disconnect the 10-pin connector from the sensor.

Removing the gear-shift position sensor

Remove:

- The transmission cable from the lever.

- The lever.

- The nut, the locking washer and the rubber washer for the gear shift linkage rod.
- The dip stick pipe. Lift up the pipe and turn it to one side.

- The mounting screws for the gear-shift position sensor (two).

Carefully lift the sensor from the gear shift linkage rod.
If the metal tongue on the gear-shift position sensor gets stuck on the transmission cable bracket:
Remove the bracket and put it to one side.

Installing, adjusting and checking Installing the gear-shift position sensor
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Ensure that the holder / spacer for the solenoid cable harness is in position.

Install:

- The sensor. Finger tighten the mounting screws.

- The rubber washer, the lock washer and the nut for the gear shift linkage rod. Lock the nut with the washer.

Adjusting and checking
Adjust the gear-shift position sensor.

Installation, continued

Install:
- The bracket for the dip stick pipe. Ensure that the O-ring is in position.

Tighten the nut Torque: 25 Nm
- The lever on the gear shift linkage rod.
Torque: 16 Nm

- The transmission cable on the lever with a washer and retaining clip. Apply a small amount of grease (P/N 1161241-3) to the lever shaft
journal. If the transmission cable bracket was removed: Install the bracket. Adjust the transmission cable.

Installing connectors / cable harnesses
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Connect the gear-shift position sensor connector. Install the connector on the bracket.

Clamp the cable harness for the sensor to the cable harnesses for the solenoids and oil temperature sensor.

Clamp the cable harnesses under the transmission cable harness and the gear-shift position sensor.

Installing engine compartment components

Install:

- The battery shelf
- The air cleaner (ACL) housing assembly, see Replacing the air cleaner (ACL).

- The battery

Checking diagnostic trouble codes (DTCs)
Check and erase any diagnostic trouble codes (DTCs). Check the positions of the gear-shift position sensor. If it is not possible to use VCT 2000

as a handheld test tool, use the Volvo Scan Tool (ST) as the test instrument instead. To connect the Volvo Scan Tool (ST), see Connecting the
Volvo Scan Tool (ST).
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Variable Valve Timing Solenoid: Service and Repair
Remove the cover from the timing gear

Remaoving the variable valve timing system

- Remove the connector and the wiring beside the connector
- Remove the screw

- Carefully pull the device off

- Remove the O-ring.

Install the variable valve timing system

- Wipe up any spilled oil. Clean the mating surfaces

- Install a new O-ring

- Position the system. Turn the system into the correct position
- Install the bolt. Tighten to 8 Nm

- Connect the wiring.

Install the cover on the timing gear
Start the engine. Check for leakage.
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Vehicle: Specifications

Air Bag Systems
Electrical Specifications

Control module

Operating current 9-16 V, type 135V
SRS indicator lamp on | <=9 [plusmn] 0.5 V (low voltage warning)

Wait position <=9 [plusmn] 0.5 V (leaves wait position at >10 V)

Over charging 18 V for 2 hours
Jump start 24 V max 1 minute

Start-up time <=3.5-6.5s, type 5 s for full function

i
i
i
i
-
i

Battery
Battery

System Voltage

12.8-12.7 V

Capacity

Cold Cranking Reserve capacity Recommended

Amps* RC Charge current
CCA

* Cold Start Amps (CCA) is the discharge current which a battery can provide for 30 seconds, at a temperature of -18°C (0°F) without voltage
dropping below 7.2 V.

Reserve Capacity (RC) is the time taken at a temperature of +27°C (81°F) and a discharge current of 25 A to reduce the voltage of a fully charged
battery to 10.5 V.

System Specifications
Generator

Alternator B4204T2/T3

Alternator B4204T2/T3:
DENSO
14V / 120A
86 01 699

Max. current rating: 120 A

Max. output 1730 W

Max. speed 300 /s
{18 000 rpm)

Charging Regulator
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Test conditions: Bench test:

Battery charge 75 % 100 %
. +25°C77T°F +25°C/TT°F
Temperature, warm regulator . . .. +60-80°C/140-175°F | +80-80°C/140-175°F

Test Values: m Bench test:

Alternator speed 100 r/s (6000 rpm) 100 r/s (8000 rpm)
Engine speed: 40 r/s (2400 rpm) -

Check voltage between alternator
terminals B+ and Engine Ground:

135-145V 14.1-149 V

Test Values

Charge regulator;
Resistance:

1 Phase. A low range ohmmeter should be used.

Alternator
Generator

Alternator B4204T2/T3

Alternator B4204T2/T3:

Max. current rating: 120 A
Max. output 1730 W

Max. speed 300 r/s
{18 000 rpm)

Charging Regulator
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Test conditions: Bench test:

Battery charge 75 % 100 %
. +26°C/77°F +25°C/77T°F
Temperature, warm regulator . . .. +60-80°C/140-175°F | +80-80°C/140-175°F

Test Values: _ Bench test:

Alternator speed 100 v/s (6C00 rpm) 100 r/s (6000 rpm)
Engine speed: 40 r/s (2400 rpm) -

Check voltage between alternator
terminals B+ and Engine Ground:

135-145V 14.1-149 V

Test Values

Charge regulator:
Resistance:

1 Phase. A low range ohmmeter should be used.

Voltage Regulator

Generator

Alternator B4204T2/T3

Alternator B4204T2/T3:

Max. current rating: 120 A
Max. output 1730 W

Max. speed 300 r/s
{18 000 rpm)

Charging Regulator
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Test conditions:
Battery charge

Temperature, warm regulator . . ..

Test Values:
Alternator speed
Engine speed:

Check voltage between alternator
terminals B+ and Engine Ground:

Test Values

Charge regulator:
Resistance:

1 Phase. A low range ohmmeter should be used.

Resistance| 14.5 +/- 0.4 ohms
At 68.0 degrees F

Resistance| 12.0 +/- 0.4 ohms
At 68.0 degrees F

Base Timing
Base Timing

Bench test

75 % 100 %

+25°C/TT°F +25°C/7TT°F
+60-80°C/140-175°F +60-80°C/140-175°F
o [Borohtest |
100 v/s (6000 rpm) 100 r/s (8000 rpm)

40 r/s (2400 rpm) -

135-145V 14.1-149 V

Engine Type | Ignition System | Engine RPM | Timing

B4204T2/T3 | EMS 2000 750 0-15+/-3deg BTDC

Pressure Regulating Solenoid, A/T

Component resistance values
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Resistance

ki
Component Remarks ([ohm ])

Engine speed (RPM)
sensor Vehicle speed Resistance ([ohm ] ) at +20°C 300-600
sensor (VSS)

Shift solenoid S1 Resistance between the solenoid pin | 12-18
and the solenoid sleeve /
Shift solenoid S2 transmission housing

Lock-up solenoid SL

IS"}FI?I pressure solenoid Resistance between the selenoid pins | 3-5

0 1700-2300

Qil temperature sensor Temperature (°C)

The resistance values assume a temperature of +20°C unless otherwise stated.

Shift Solenoid, A/T

Component resistance values

Resistance

k
Component Remarks ([ohm ])

Engine speed (RPM)
sensor Vehicle speed Resistance ([ohm ] ) at +20°C 300-600
sensor (VSS)

Shift solenoid S1 Resistance between the solenoid pin | 12-18
and the solenoid sleeve /
Shift solenoid S2 transmission housing

Lock-up solenoid SL

Ié’?l?l pressure solenoid Resistance between the solenoid pins | 3-5

0 1700-2300

Qil temperature sensor Temperature (°C)

The resistance values assume a temperature of +20°C unless otherwise stated.

Transmission Speed Sensor, A/T
Component resistance values
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Component

Remarks

Resistance
([ohm ])

Engine speed (RPM)
sensor Vehicle speed
sensor (VS8)

Resistance {(Johm ] ) at +20°C

300-600

Shift solenoid S1

Shift solenoid 82

Resistance between the solenoid pin
and the solenoid sleeve /
transmission housing

12-18

Lock-up solenoid SL

Line pressure solenoid
STH

Resistance between the solenoid pins

3-5

Qil temperature sensor

0

1700-2300

Temperature (°C)

The resistance values assume a temperature of +20°C unless otherwise stated.

Transmission Temperature Sensor/Switch, A/T

Component resistance values

Component

Remarks

Resistance
([ohm ])

Engine speed (RPM)
sensor Vehicle speed
sensor (VS8)

Resistance {(Johm ] ) at +20°C

300-600

Shift solenoid S1

Shift solenoid 82

Resistance between the solenoid pin
and the solenoid sleeve /
transmission housing

12-18

Lock-up solenoid SL

Line pressure solenoid
STH

Resistance between the solenoid pins

3-5

Qil temperature sensor

0

1700-2300

Temperature (°C)

The resistance values assume a temperature of +20°C unless otherwise stated.

Alignment

Wheel Alignment Specifications
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Wheel camber, specifications

Wheel angle front . "98-2000 [2001- (2)

Caster (1) degrees  [2.2°%1° |3.2°%1° [4°%1° 4°£1° 14,15 £1° [3.86° £1°
degrees (3)§2° 12" £1° |3° 12' £1°[4° #1° 4°+1° |49 41° |3°51' +1°

L
Camber (1) degrees  [0° £1° 0°+1°  |-0.16° -0.16° -0.33° -0.07°
degrees (3) |0° £1° 0°+1°  [+0.5° +0.5° +0.5° +0.5°
10' 30" [10'£30" |-20' +30' [-4' £30'
Toe-in for each wheel [degrees 0.15° 0.15° 0.15° 0.08° 0.15° 0.15°
degrees (3) [+0.05° +0.05°  [+0.05° +0.05° [£0.05° [+£0.05°
9 +3 9 +3 9 13 5 13 9" +3' 9 +3
The toe-in A-a mm 2-4 2-4 2-4 0.8-26 |24 2-4
inches 0.079- 0.079- |0.079- 0.024- 10.079- |0.079-
. 0.1577 577 0.102 0.1577 [0.1577

1.7-3.4 1.7-34 1.7-34 0420 [1.7-3.4
0.067- 0.067- [0.067- 0.016- |0.067-
0.134 0.134 0.079 0.134

1.4-2.8 14-28 [14-28 [0214 [(14-28
0.055- 0.055-  |0.055- 0.008-  |0.055-
0.110 0.110 0.110 0.055

e ____liL_ I

Wheel Camber Specifications - Front
1) The maximum permitted difference between the right and left wheels is 0.68° or 40'.
)] Applies to 2001-, identify the chassis type.
3) Shows the angle in degrees, minutes, and seconds.
4 USA 2000-, must be adjusted for USA 2002-.

(5) OCC = overseas comfort chassis.

Wheel camber rear '96- (4) 98- (4) Sport  |Sport/Dynamic
with nivomat
] (SIE)

I I
Camber (1) (2) degrees -0.67° £0.25° |-0.90° £0.25° [-1.16° £0.25°
degrees (3) -40' +15' 54' +15' -1°10" +15'

Toe-in for each wheel degrees 0.15° +0.05° 0.15°+0.05°  |0.15° #0.05°
degrees (3) 9 +3 9 +3 9 +3

The toe-in mm 2-4 2-4 2-4
measured inches 0.079-0.1577 10.079-0.1577 [0.079-0.1577
across two mm 1.7-3.4 1.7-3.4 1.7-34
wheels inches 0.067-0.134  |0.067-0.134  [0.067-0.134
C-c mm 1.4-2.8 1.4-2.8 1.4-2.8
inches 0.055-0.110  |0.055-0.110  |0.055-0.110

Thrust angle degrees 0° £0.05° 0° £0.05° 0® +0.05°
degrees (3) 0° £3' 0° £3' 0° +3'

Wheel Camber Specifications - Rear
(1) The maximum permitted difference between the right and left wheels is 0.68° or 40'.
(2)  Always adjust the toe-in after adjusting the camber angle.

3) Shows the angle in degrees, minutes, and seconds.
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4) Applies to 2001-, identify the chassis type.

(5) Adjust cars with sport or dynamic chassis equipped with nivomat to these values.

Gear Ratios

Gear ratios

Ratios, Final Drive
Ratios, final drive

BALBAS ... e R R R R E R e oAb Ao e AR e e R oA A s e R e R e oA oA R £ R R e R e R e e R R e R e R R e Rt e bR et n e r e r e
BA204S ... R R R R R e e e bR e e AR e e R s R oA e Ao R e R e oA e e R e R £ oA e R e R e oA e Rt e R e R e R e e Rt et R e Rt e R r e re e

Torque Converter

Torque converter

Tightening Torques

Ist gear ........ 3.7371

2nd gear ........ 2.135:1

3rd gear ........1.416:1

4th gear ........ 1.018:1

Back-up (reverse) gear ........ 4.093:1

Torque amplification, B4184S/
B4184S .......2.1:1

Type, B41845/B4184, K factor
Diameter, B4184S/ B4184
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Oil drain plug

Drive shaft nut

Qil temperature sensor.

Solenoid

Transmission/starter motor ........ 50 Nm

Tightening torques
Stall Speed (RPM), Line Pressure (MPA)

Stall speed (rpm), line pressure (MPa)
Stall speed at sea level and ambient air temperature of 20°C. Engine speed (RPM) decreases by 120 rpm per 1,000 m meters (3,300 feet) above se

Stall speed | Gear shift position| Line pressure MPa

B4184S | 2450[plusmn]50 1.0-1.3/1.6-2.0
B4204S |2600[plusmn]50 1.0-1.3/1.6-2.0

CAUTION: Maximum time for stall speed test: 5 seconds.

Gear Shifting Speeds, km/H

Gear shifting speeds, km/h
The AW50- 42 automatic transmission is equipped with a "mode selector" with three different driving modes:

Economy(E), Sport (S) and Winter (W). Gear shift speeds and mechanical lock-up vary depending on which mode is selected and which gear (D,

The speeds in the table should be used as guidelines. This is because it is difficult to take exact readings while test driving the car.
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Engine Throttle . .
opening (%) Gear shift / gear shift speeds (km/h)

I I A B B N

B4184S a4/49 | 8594 | 1377148 | 1001134 | 65783 | 25138
B4204S H 100/KD 25/60 | jc30 | 38/60 | Se/110 | 42/66 | 24/40

49/49 | 94/94 | 148/148 | 138/138 | 80/86 | 38/41
-E 100/KD 25/60 | jemg | 3873 | 561133 | 427100 | 24/52 | “9r20
/49— | /94 — | 1377148 | 100/134 | /83 - | /38 -

1) E=Economy, S=Sport, W=Winter.

Gear selector in position D.

Mechanical Lock-Up
Mechanical Lock-up
Mechanical lock-up of the torque converter occurs at various speeds depending on the driving mode (Economy (E), Sport (S), Winter (W) and ge:

The speeds in the table must be used as guidelines. This is because it is difficult to take exact readings of speed and throttle opening while test dri

Engine 1) Throttle Gear - lock-up (engaged ! disengaged) Speeds
type opening (%)

2- 3in 3-out

m outz)
B4184S | | 1250125 - | 65/83 | 1377148 | 110/134
B4204S H 100/KD 25/60 110 | sores | o110 | s1/90

afem = | /- - | 125/125 - | 80/86 | 148/148 | 138/138
-E 100/KD 25/60 7110 | sors0 | 701133 | 617100
wefem o | fam m -/---- | 137/148 | 101/134
2) Lock-up in 2nd gear is not engaged until transmission oil temperature (temperature to oil
cooler) exceeds 115°C.

1) E=Economy, S=sport, W=Winter.

Gear selector in position D.

Flex Plate, A/T

Carrier Plate

QLTS L] 11 (o OO T T OOP PP PR PP PTORPTPRPPPIPRTN 45 Nm (33 ft Ib)
THGNTEN AN AAUITIONAL ...ttt b btk e b e b st h e e bt e e bt e E e b £ e b e R e b et eh e e ekt e b e b £ eb s e e b e e ekt e b e bt eb e bt e b e e ebe e et e nnebearas 50°
Axle Nut
Drive Shaft Nut
RS - 1o 00 SRS URT RSO UTOPRUPTPR 120 Nm (89 Ib. ft.)
R T [T ST T OO PP U P UUTURUPTPRTPRORN +60°
Thickness Minimum | 2.0 mm

Applies to both front and rear.

New 9.4 mm

Thickness New 24 mm
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Discard | 22.1 mm

Lateral throw (runout) 0.04 mm
with disc removed

Thickness New 10 mm

Discard | 8.9 mm

Lateral throw (runout) 0.04 mm
with disc removed

Thickness Minimum | 2.0 mm
Applies to both front and rear.

New 9.4 mm
Brake Rotor/Disc
Dimensional Specifications
Front Brake DiSC MinimUM DiISC TRICKNESS ......eciviiieiiiiie ittt ettt ettt ste s s bt s bt e s ebe s s st e s sbeessbessbbessbesssbessbaessbessbbessbesesbessbesebesssbessbesesbens 21.50 mm
Rear Brake DiSCS MiNIMUM DiISC THICKNESS ......ueciuiiiiiiiieii ittt sttt ettt e s st e s b e s sat e s sbt e s ebessate s sbe s s bt e s sbbeebaesbbessbaesabeesbbeesbessabeesbbssnbessabeas 8.40 mm
Maximum Permitted Lateral Runout:
L 0T O g m LT | PR 0.04 mm

System Specifications
Tightening Torques

Alternator B4204T2/T3 and Charging Regulator

Mechanical part: Nm/ft. b,

Bolt, battery tray

Nut, + and - on battery

Earth connection {extra) on body
Attachment bolt

Attachment bolt
Pulley nut

Alternator
Tightening Torques

Alternator B4204T2/T3 and Charging Regulator
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Mechanical part: Nm/ft. b

Bolt, battery tray
Nut, + and - on battery

Earth connection {extra) on body

Attachment bolt

Attachment bolt
Pulley nut

Voltage Regulator
Tightening Torques

Alternator B4204T2/T3 and Charging Regulator

Mechanical part: Nmy/it. Ib.

Bolt, battery tray

Nut, + and - on battery

Earth connection {extra) on body
Attachment bolt

Attachment bolt
Pulley nut

Compressor Clutch
TTTO27 Checking clearance

- Check clearance between coupling plate and pulley using a feeler gauge:
- clearance should be between 0.3 and 0.5 mm (0.012 in and 0.020 in).
- 0.3 mm (0.012 in) clearance all the way round
- 0.6 mm (0.024 in) should not go in anywhere

- If clearance is not within the stated values; Replace shims. The following dimensions are available:
- 0.2mm (0.008 in)
- 0.3mm (0.012in)
- 1.0mm (0.039 in)

Engine Tightening Specifications
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Tmnmdw 8612050

S40/V40 Engine Mechanical Torque

Mounting the Crankaiaf

Put the crankslzd 8 phea

Do not Wwm e cankshal unil the intermadiate pleca has been bgldened.
Mount tha imlermediale piace.

Tighter the bolls in Jen saquanca shown in the following five slaps.
Complate aach siep befon starfing the next ona.

1.Tosque &l W10 bole
{cig ot tightan MG aad M7 screws unill Sleps 3and & ... ...

2.Torqua ail $410 bols o
4.Torque the M7 bolls o . . ...

5. Finally Sghian ha l10 bolls though .
Maximum length of 3170 boks

Wh_'hulmlmlnmem.

H Pross atsnp ageine: gearba (or adjunt to Jgit measureman).

S40/V40 Engine Torque Cont.
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S40/V40 Cylinder Head Torque Sequence

Engine Technical Specifications

S40/V40 Engine Mechanical Cont.
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L
i

S40/V40 Engine Mechanical Cont.

Camshaft Gear/Sprocket

Timing Gear Pulley (camshafts without variable Valve tIMING) ..o e te e sreesae e e sreenesreenre s

Timing Gear Pulley (camshafts with variable ValVe tIMING) ......ccooviiieiiicir et te et e beeaesre et e enbenreenbeeneenes

Engine Tightening Specifications
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Tmnmdw 8612050

S40/V40 Engine Mechanical Torque

Mounting the Crankaiaf

Put the crankslzd 8 phea

Do not Wwm e cankshal unil the intermadiate pleca has been bgldened.
Mount tha imlermediale piace.

Tighter the bolls in Jen saquanca shown in the following five slaps.
Complate aach siep befon starfing the next ona.

1.Tosque &l W10 bole
{cig ot tightan MG aad M7 screws unill Sleps 3and & ... ...

2.Torqua ail $410 bols o
4.Torque the M7 bolls o . . ...

5. Finally Sghian ha l10 bolls though .
Maximum length of 3170 boks

Wh_'hulmlmlnmem.

H Pross atsnp ageine: gearba (or adjunt to Jgit measureman).

S40/V40 Engine Torque Cont.
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S40/V40 Cylinder Head Torque Sequence

Engine Technical Specifications

S40/V40 Engine Mechanical Cont.
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L
i

S40/V40 Engine Mechanical Cont.
Connecting Rod, Engine

Tightening Specifications
Connecting Rod cap
Y Lo [T T ST PR TRTOP TSR TRTUP TP 20 Nm
Y- 1o U Angle-Tighten 90°
Crankshaft Gear/Sprocket
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S ek femrter

1.Torque &l W10 bole
{cia ot tightsn M asd M7 scrows untll sleps 3and & ... .. ..

2.Torqua ol S0 bols o
9.Torqua the MB bolls 10 . . .
4.Torque the M7 bolis 3o .. . R,
5. mwﬁmhmnmwm .

S40/V40 Engine Torque Cont.

Harmonic Balancer - Crankshaft Pulley
NUL/BOIE CraNKSNATE PUITBY ...ttt b et b bbbt e E e Rt eb e e bt b e e b e e b e e b e eb e s b e e b e b e ebesbesbesbenbeebenas 180 Nm (133 ft Ib)

Piston, Engine

t Mossured wl vight angles b gudgeon: (pistan) pin, dstance C from batiom of plston

S40/V40 Engine Mechanical Cont.

Dimensions
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Can be diivan using AON 91-06 octana gasofine.
Forthe best parigmanca and lwest fual consumplion uss uUrdeded FIOK 58 octang
gasoiine.

* Mossured ot vight angles b gudgeon (pistan) pin, distares: € from botiom of piston

S40/V40 Engine Mechanical Cont.
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mﬁﬁﬂ
f
i
@3 {922
AR
01 | @

1 ATDC = Alter
2 BTOC = Balore

Tightening Torque

S40/V40 Engine Mechanical Torque
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Mounting the Cranksiaf:

Put the crankslzd = phea

Do not Wwmn $he cankshah unidl the intermadiate pleca has beon bgidoned.
Mount tha inlermedials poce.

Tighter the bolls in Jen saquanca shown in the following five slaps.
Complate aach siep befon starfing the next ona.

1.Tosque &l W10 bole
{cig ot tightan MG aad M7 screws unill Sleps 3and & ... ...

S40/V40 Engine Torque Cont.

Sounting the Crankshefi:
Put the crankshalt n piaca.
Do not ken the crankshalt uill the inlermadicle place has baen Gghlaned,

ot

Valve Clearance

Valve Clearance
INEAKE VAIVE ...ttt ettt e sttt e e ettt s s eatee s st eeesabteeesabeeessbbeessabes s e sabae s s sbeeeeateeesabeaesshbaeesabessesabeeesebbeesantasesbanessabeneas 0.20 mm = 0.03
[ (A LU A Z= 1 YT 0.40 mm + 0.03

Intake Manifold
Intake Manifold TO CYHNUEE HEAU .......cvoiieiiiiiee ettt e s e st e e s e s be e tesse e be et e e beeste st e este et e e beenbenteenbeeneeteaneenneenes 19 Nm (14 ft Ib)
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Oil Pump, Engine

Oil PUMP 0N ENQINE ..o
Oil SUCLION LINE ..ovvievcece e

System Specifications

Tension Bolt On BIOCK .....c..oovvceeveiiieeieiee e

Timing Belt Tensioner

Tension Bolt On BIOCK ......c...oovcuiveiiiie e

Manifold Cylinder Head Side | 25 Nm

Turbocharger (TC) | To Manifold 25 Nm

Firing Order
Firing Order

1-3-4-2

Engine Speed | 750 rpm

Spark Plug

Spark Plugs

VOIVO PIN: o
EleCtrode gap: ...oovoveerieireicieec e

Coolant Pump| Bolts | 17 Nm

Tighten in a crosswise pattern.

Wheel Fastener
TORQUE SPECIFICATIONS

WhHEEI STU ...

Automatic Transmission/Transaxle

m Idling speed | Gear shift position | Line pressure MPa

................................................................................................................... 10 Nm (7.4 t Ib)
.................................................................................................................... 17 Nm (13 t Ib)

.................................................................................................................... 20 Nm (15 ft Ib)

.................................................................................................................... 20 Nm (15 ft Ib)

Firing Order: 1-3-4-2

Front of Vehicle

.............................................................................................................................. 86 90 070
...................................................................................... 0.70 - 0.80 mm (0.027 - 0.0315 in)

................................................................................................................... 110 Nm (81 ft Ib)

B4184 S, B4204 S 0.34-0.40/0.6-0.7

Line pressure (MPa) at engine coolant temperature (ECT) +80°C, idling speed (rpm)

Compression Check
Compression Pressure

Measured with the engine hot and using the starter motor to turn the engine:
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(@00 T o =1 [0 o

Maximum Difference BEIWEEN CYIINUET ........coiiiiii ettt e e st s e e e st e s e e seeseeteeseeseasaeteaneenearasneaneas 0.2 mPa (29 psi)

Engine Oil Pressure

Minimum oil pressure with a new filter and a hot engine:

1.1 - 1.3 mPa (159 - 188 psi)

ISR L QT 0 o 1 1) RSP SPS 0.10 mPa (14.5 psi)
LoTO A 7S G000 o) SRS 0.35 mPa (50.8 psi)

Line Pressure At Injectors

43.5 +/- 1.5 psi

Above inlet manifold pressure

Pump Pressure

At 12.5 Volts Max

116.0 psi

At 12.5 Volts Min

70.0 psi

Line Pressure Regulator (On Fuel Pump)

58.0 - 72.5 psi

Pump Capacity | 12.5 Volts

39.6 Gal/hr gal (US)

12.0 Volts

33.0 Gal/hr gal (US)

Thermostat | Begins opening

90 degrees C

Fully Open

105 degrees C

Marking

90

System Specifications

Transmission including cooler and hoses holds 7.7 +£0.25 liters

Fluid - A/T

Transmission Fluid

CaPACILY INCIUAING COOIET ...ttt b et b bt E bbbtk E bt e b e bt b e s e e bt ekt b ekt e b e bt e b e Rt eb et ek e e et e b e bt e bt et 7.7 £0.25 liters

Fluid Capacity | 0.42 gt (US)

Brake Fluid

Brake Fluid

BIAKE SYSTEM <.ttt bbb sk b bR bR R R R bR R R bbbt bt bbbt b s

Coolant

Coolant Capacity

(O T o | PSR

Engine Oil

Engine Qil

0.4 liters (0.42 quarts)

5.7 liters (1.5 gallons)

1TSS 5.4L (5.7 Qt)
LAY T 0 (T SR 5.0L (5.3 Qt)
VOIUME DIffErENCE MAX-IMIIN ...t sttt et et e s e et e te e et et et e st e st e e enses e e ensene et e st eneeseeneensesaeneeneenaeneans 1.9L (2.0 Qt)

Power Steering Fluid
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Power Steering

LOF: 1o o | YOS 1 liter (1.05 quarts)
Refrigerant

Refrigerant Capacity

CAPACITY .ttt R Rt R R e R Rt R et R et 850 Grams (32 0z.)
Refrigerant Oil
Refrigerant Oil

L@ T 0% 1T o] 1 YT PP PTTT 180 cc (6 0z.)
Washer Fluid

Windshield Washer Reservoir:

[0 To RO T Vol Y 1 OO OSSOSOV PRSP 3.9 gt (US)

[1] Capacity is approximate.
System Specifications

Automatic Transmission

TrANSMISSION FIUIA ..otttk b bbb bbb bbbttt ATF Dextron 111 and Mercon
Fluid - A/T
Automatic Transmission
TFANSMISSTON FIUIH ...oviiciieciee ettt b bt btk b bt e bt e bt bt s ekt e b e st e b et et e e et e st et e sb st anes ATF Dextron 11l and Mercon
Fluid Type

Fluid Type

Fluid Type | DOT 4+

Brake Fluid

Brake Fluid

BIAKE FIUIL TYPE .ottt ettt h e btk e b e S b e bt e b oA £ eb e £ e bt A E e R e E e b e £ E e bt A E e At e b e e b e b e b e b e b e e b e R e e b et e b e b e bt e b e bt e b et et et et e Dot 4+
NV VLo T U VL0 ] o R 9437433
Coolant

Engine Coolant

L3 LI T TP T TP U PP P PR PRURPR PR Volvo Original Coolant
Note: Volvo Original Coolant comes in different colors, it may be green, blue-green, red, or orange. Make a note of the color of the engine c

System Specifications

Engine oil

Viscosity Chart



2000 Volvo S40 L4-1.9L Turbo VIN 25 B4204T2

Use engine oil that meets or exceeds the ILSAC GF-2 specification as well as the ACEA Al, API SJ, SJ/CF and SJ/Energy Conserving specificatior

Oil additives must not be used.

Engine Oil

Engine Qil

GIAOE ..o eeeeee e eeeeeee e seee e e e s e s e et e e API SJ, SJICF, SJEC, ACEA Al, ILSAC GF-2
BEIOW 30 € (6% F) «..evvveeeeeeeeeeeeeeeeseeeseeeesseseeesseeeseesesesseseeessess e e e eeessee e ee s e e e st s e e st e e et s e s s 5W-30
220° 10 40° C (4% 10 L04° F) ovoooooeeeveeeeeeeeeeeeeeeeeeeeseeeeeeeeeeseseeeseessesseeeeeessesseeee e seese e e ee e e e s e e e e s et e e e e e s e 10W-30
Fuel

Octane rating:
Volvo engines are designed for optimum performance on unleaded premium gasoline with an octane rating AKI of 91, or above. AKI (ANTI KNOC

The minimum octane requirement is AKI 87 (RON 91).

Refrigerant
Refrigerant

L C o T=T o Ta LA Y/ L= OO TSSOSO R134a
Refrigerant Oil

Refrigerant Oil Type

i To L= - Lo LA @ 1] I Y o= OSSPSR PAG
System Specifications

Power steering fluid

L3 LT T TP PP TP TO U TR TTOPPUTOPRPRPRTN Pentosin CHF 11S
Do not mix with other hydraulic fluids

Power Steering Fluid
Power steering fluid

LI L PP PP PR PP Pentosin CHF 11S
Do not mix with other hydraulic fluids

Wheels and Tires

2000 VOLVO S40 1.9 Liter L4, FI, GAS

Front & Rear Tires

LRS- T ST TSSOSO ST T PP T TSP POURPOPPPPPTO 195/60R15
0T To B T L= OO OT PO U PSP 88
SPEEM RALING ..veteiteeiteieete etttk b et b ekt ekt b bt eb et e bt st ekt s e eb e e b e st eh e e eb e e e eb e 4 E e b e 4h e R £ 4R e e eb e A EeE e AR eE £ 4R e R e e Rt AEeR e AR eE e AR e R e R e e e R e e e Rt e R eE e e b e Rt e bt ebene et s R beebene \Y
INTIALION = FIONE .ottt bbb bt h b bbb b s H oAb b b4 h £ E R £ E e bbb b€ E R £ e b e b e e b e b e Rt e bt e ket et e bt e bt et 32 psi
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Vehicle: Diagrams

How to Use the Wiring Diagrams
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The diagrams of the large complicated components are divided into sub-diagrams. These are designated 1(3), 2(3) and so on.

Battery (1/1), ignition switch(3/1) and central electrical unit (11B) in the passenger compartment are always at the top of the diagram.
The connection for this central electrical unit (J1, J14 and so on) are on the page Relay box in the passenger compartment

A Fuses

The fuses are divided between the central electrical units. The fuses in the engine compartment start at 11A. The fuses in the passenger
compartment start at 11B. There are also larger fuses in the engine compartment. These are indicated in the diagram by thick lines.

B Diagram

There are tables for certain components (the ignition lock for example) which display which terminals are electrically connected to each other at the
various switch positions.

C Reference

Reference to a component that does not have any direct relevance to the open diagram.

D  Junction

This is a junction in the cable harness.

E Control module

All control modules are gray. Any references to a control module are in gray blocks.

F Connector

Connector with terminal number (24/xx is always a connector).

G Component

Each component has a component designation. There is a foldout list of components at the back of this book.

H Ground terminals
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Connector 31/1-2 means that the two ground terminals in the engine compartment are connected to each other. All components in the engine
compartment are connected to this terminal, see "ground terminals".
See: Power and Ground Distribution/Locations

| Type number
The first part of the component designation indicates which type of component it is.

Battery

Relay

Contact breaker

Control modules

Instruments

Motors

Sensors

Components

Heater pad

10 Lighting

11 Fuses

15 Distribution rails (voltage supply, ground terminal etc.)
16 Audio

17 Diagnostic system

19 Gauges

20 Components (ignition and resistor)
23 Junction in the cable harness

24 Connectors

31 Ground terminals

OCO~NOOTDWN P

J Terminal diagram for connectors

K  Distribution rail
Distribution rail in the relay holder under the dashboard, see "distribution rails".
L Location of components in the car

For the routing of cable harnesses, see "cable harnesses". This also displays where the components and the connectors connect to the cable harness.
See: Harness

Wire Color Code Identification and Other Abbreviations

There are a number of abbreviations in the book. These are explained below.

Countries/Markets

A = Austria

AUS = Australia

B =  Belgium

CDN = Canada

CH =  Switzerland

D = Germany

DK =  Denmark

E = Spain

EU/OS =  Markets outside USA and Canada
FIN = Finland

GB =  United Kingdom
JP = Japan

KOREA = Korea

N = Norway
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NL = Holland

S =  Sweden

WEU =  Western Europe

Colors

BL = Blue

BN = Brown

GN = Green

GR = Gray

OR = Orange

P = Pink

R = Red

SB = Black

VO =  Violet

W =  White

Y =  Yellow

Other

ABS =  Anti-lock brakes

AC =  Air Conditioning System (A/C System)
ACC =  Accessories

ACC CONN=  Accessories connector

AT =  Automatic transmission
CDL =  Central locking system
CEM =  Central electronic module
Cruise =  Cruise control

DH =  Twin headlamps

Diesel = Diesel

DSA =  Dynamic stability system
ECC =  Electronic climate control
EMS 2000 = Ignition control module (ICM) EMS 2000
FL =  Left front

FR = Right front

HL = High equipment level

IC = Information center

LHD =  Left hand drive

LL =  Standard equipment level
Petrol = Gasoline

MAF = Mass Air Flow

MAP = Manifold absolute pressure
MELCO 1 = Ignition control module (ICM) MELCO 1
MSA 15,5 = Ignition control module (ICM) Diesel
MT = Manual transmission

RHD = Right hand drive

RL =  Rear left

RR = Rearright

SH =  Single headlamp
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Siren = Siren

SRS =  Safety restraint system

TCU =  Automatic transmission control module

VGLA =  Central locking/anti theft alarm (lock/alarm) control module

Engine variants

B4164S =  Gasoline (petrol) engine

B4184S =  Gasoline (petrol) engine

B4204S =  Gasoline (petrol) engine

B4184SM =  Direct injection gasoline (petrol) engine
B4204T = Low-pressure gasoline turbocharged engine
B4194T =  High-pressure gasoline turbocharged engine
D4192T =  Diesel turbocharged engine

Cars With SRS (Air Bag)/SIPS Bag

WARNING

Cars equipped with a Supplemental Restraint System (SRS)/SIPS bag must be treated extra carefully when repairs are being made. This is
to help prevent:

1. Injuries when carrying out a repair.

2. Damage or malfunction of the SRS/SIPS bag system.

Repair to either the SRS/SIPS bag itself or a related system or component must be carried out by an authorized VVolvo workshop.

Is the car equipped with SRS?

Cars with SRS are most easily recognized by the SRS letters on the steering wheel pad. If the car is also equipped with an air bag on the passenger
side, the letters 'SRS' will be embossed on the instrument panel above the glove compartment. Cars with SRS are also equipped with pyrotechnic
seat belt tensioners in the B-posts.

The SIPS bags are installed in all cars. Cars with SIPS bags are recognized by the identifying labels on the windshield and on seat storage tray.
Dashboard or around steering column

Take care to avoid the SRS wiring being pinched, frayed or pierced by screws when working on the firewall, ignition switch, steering column
casings, glove compartment, instrument panel, door sills and B-posts.

Center console

The SRS collision sensor is located between the handbrake and gear lever (selector) in the center console. Never install accessories on or near the
Sensor.

Repairs to steering gear and column

When carrying out repairs to the steering wheel, steering gear or column always follow the repair procedures given in the appropriate SRS
information. Read the relevant section. The contact reel in the steering column will be damaged if the steering wheel is turned more than three turns
in either direction.

Seats

The SIPS bag sensor is located in the B-post. The SIPS bag can be activated by static electricity. Refer to Vadis information, "Seats, lifting in and
out" when carrying out work on the front seats.

Test terminal
Data Link Connector socket in passenger compartment.
Modifications to May 1999 included.

Modifications introduced after the above date are not covered in this information.
See Service Bulletins as applicable.

Volvos are sold in versions adapted for different markets. These adaptations depend on many factors including legal, taxation and market

requirements.
This information may therefore show illustrations and text which do not apply to cars in your country.

List of Components By Component Number
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1/1 Battery
217 Starter motor (immobilizer)
2/8 Heating system
2/9 Heated rear window and door mirrors
2/10 Air conditioning (A/C) compressor
2/11 Engine cooling fan (FC), speed 1
2/12 Engine cooling fan (FC)
(controlled by the air conditioning A/C)
2/13 Condenser fan for A/C
2/14 System relay for gasoline and Diesel
2/16 Power window driver's door (Autodown)
2/18 Power windows
2/19 Maximum speed blower fan motor ECC
2/21 Turn signal lamps
2/23 Shift lock
2/28 Engine cooling fan (FC), speed 2
2/30 Injectors/ignition MELCO 1
2/31 Fuel pump (FP) MELCO 1
2/33 System relay MELCO 1
2/34 Vacuum pump EMS 2000 (Turbo)
2/36 Relay glow plugs Diesel
2137 Heater for engine coolant, relay 1
2/38 Heater for engine coolant, relay 2
2/39 Seat belt reminder
2/40 Seat belt reminder/ignition warning
2/41 Accessory relay
2142 Trunk lid locking relay
31 Ignition switch
3/2 Light switch
3/3 Turn indicator/high-low beam switch
3/4 Controls cruise control
3/5 Switch warning light
3/6 Horn switches
317 Switch parking brake
3/10 Switch back-up (reversing) lamp
3/11 Switch windshield wipers
3/12 Switch tailgate washer/wiper
3/13 Power sun roof switch
3/14 Brake pedal switch
3/15 Clutch pedal switch
3/16 Front fog lamp switch
3/17 Rear fog lamp switch
3/18 Switch recirculation/air conditioning A/C
3/19 Switch blower fan motor
3/20 Controls blower fan motor
3/21 Switch windshield washer
3/22 Switch cargo compartment
3/24 Switch central locking
3/25 Lock switch rear door
3/26 Lock switch driver's door
3/27 Door switch driver's door
3/28 Door switch passenger door
3/29 Door switch rear left door
3/30 Door switch rear right door
3/31 Switch, heated seat, left
3/32 Switch, heated seat, right
3/33 Switch driver's side window (in the console)
3/34 Switch passenger side window (in the console)
3/35 Switch left rear window (in the console)
3/36 Switch right rear window (in the console)
3/37 Lock switch rear windows (in the console)
3/38 Switch left rear window
3/39 Switch right rear window
3/41 Control power door mirror, driver's side
3/42 Control power door mirror passenger side
3/43

3/44 Switch automatic transmission to "winter" position
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3/45
3/47
3/48
3/50
3/51
3/53
3/54
3/55
3/56
3/57
3/58
3/59
3/60

4/3

4/4

4/5

4/9

4/11
4/12
4/14
4/15
4/16
4/18
4/19
4/20
4/23
4/26
4127
4/28
4/30
4/32
4/33
4/34
4/35
4/37
4/38

4/39
4/40
4/41

5/1
5/4

6/1
6/2
6/3
6/4
6/5
6/6
6/7
6/8
6/9
6/10
6/11
6/12
6/13
6/14
6/15
6/16
6/17
6/18
6/19
6/20
6/21
6/22
6/23
6/24
6/25

Switch automatic transmission to "econ/sport™ position
Pressure switch A/C

Window control, driver's door

Switch hood

Switch brake pedal for locking gear shift selector
Shift lock switch

Lock switch driver's door

Wide open throttle switch

Control panel power seats

Switch retracting door mirrors

Switch ignition warning

Switch passenger airbag

Seat belt lock driver's seat

DSA control module

SRS control module

Cruise control control module

ECC control module

Power sun roof control module

Information center

ECC fan motor speed regulation

Adjustable resistance for the headlamps beam height adjustment
Dimmer

Immobilizer control module

AJC control module

Air conditioning (A/C) compressor control module
Electronic instruments

EMS 2000 control module

Automatic transmission control module (TCU)
ABS 5.3 control module

EMS 2000 ignition

Control module MELCO 1

Control module fuel injection system MELCO 1
Control module ignition system MELCO 1
Ignition warning control module

Engine control module (ECM) MSA 15.5 D4192T2
CEM (Central Electronic Module)

Electronic central unit

VGLA control module for lock and alarm
Receiver VGLA

Ultrasonic, glass breakage sensor

Instrument panel
Display trip computer/outside temperature

Motor windshield wiper

Washer pump windshield wiper

Motor right headlamp wiper

Motor left headlamp wiper

Power sun roof motor

Starter motor

Generator

Motor blower fan passenger compartment
Motor engine cooling fan (FC)

Washer pump for rear windshield

Wiper motor for rear windshield

Cruise control vacuum pump

Fuel pump

Power antenna

Motor for headlamp beam height adjustment, left side
Motor for headlamp beam height adjustment, right side
Window lift mechanism motor driver's side
Window lift mechanism motor passenger side
Window lift mechanism motor left rear
Window lift mechanism motor right rear
Power door mirror left

Power door m