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FOREWORD

This manual contains maintenance and repair procedures for the 1989
NISSAN PULSAR NX.

In order to assure your safety and the efficient functioning of the
vehicle, this manual should be read thoroughly. It is especially impor-
tant that the PRECAUTIONS in the Gl section be completely under-
stood before starting any repair task.

All information in this manual is based on the latest product informa-
tion at the time of publication. The right is reserved to make changes in
specifications and methods at any time without notice.

IMPORTANT SAFETY NOTICE

The proper performance of service is essential for both the safety of the
technician and the efficient functioning of the vehicle.

The service methods in this Service Manual are described in such a
manner that the service may be performed safely and accurately.
Service varies with the procedures used, the skills of the technician and
the tools and parts available. Accordingly, anyone using service proce-
dures, tools or parts which are not specifically recommended by
NISSAN must first completely satisfy himself that neither his safety
nor the vehicle's safety will be jeopardized by the service method
selected.

oo NISSAN MOTOR CO, LTD.

Overseas Service Department
Tokyo, Japan
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PRECAUTIONS

"oh

SG1285

SGi231

SGI1232

SG1233

The following precautions should be observed to ensure safe and
proper service operations. These precautions are not described
in each individual section.

Do not operate the engine for an extended period of time
without proper exhaust ventilation.

Keep the work area well ventilated and free of any in-
flammable materials. Special care should be taken when
handling any inflammable or poisonous materials, such as
gasoline, refrigerant gas, etc. When working in a pit or other
enclosed area, be sure to properly ventilate the area before
working with hazardous materials.

Do not smoke while working on the vehicle.

Before jacking up the vehicle, apply wheel chocks or other
tire blocks to the wheels to prevent the vehicle from moving.
After jacking up the vehicle, support the vehicle weight with
safety stands at the points designated for proper lifting and
towing before working on the vehicle.

These operations should be done on a level surface.

When removing a heavy component such as the engine or
transaxle/transmission, take care not to lose your balance and
drop it. Also, do not allow it to hit against adjacent parts,
especially brake tube and brake master cylinder.

Before starting repairs which do not require battery power,
always turn off the ignition switch, then disconnect the
ground cable from the battery to prevent accidental short
circuit.

5. To prevent serious burns, avoid contact with hot metal parts

such as the radiator, exhaust manifold, tail pipe and muffler.
Do not remove the radiator cap when the engine is hot.

Gl-2



PRECAUTIONS

Seat cover

Fender cover
SG1234

10.

11.

12.

13.

14.

15.

16.

17.

To prevent scracthes and soiling, protect fenders, upholstery
and carpeting with appropriate covers before starting servic-
ing.

Take caution that keys, buckles or buttons on your person
do not scratch the paint.

Clean all disassembled parts in the designated liquid or
solvent prior to inspection or assembly.

Replace oil seals, gaskets, packings, O-rings, locking washers,
cotter pins, self-locking nuts, etc. as instructed and discard
used ones. _

Tapered roller bearings and needle bearings should bg re-
placed as a set of inner and outer races.

Arrange the disassembled parts in accordance with their
assembled locations and sequence.

Do not touch the terminals of electrical components which
utilize microcomputers such as electronic control units.
Static electrical charges stored in your body may damage
internal electronic components.

After disconnecting vacuum hose or air hose, attach tag
which indicates the proper connection to prevent incorrect
connection.

Use only the lubricants specified in the applicable section or
those indicated under ‘“"Recommended Fuel and Lubricants”.
Use approved bonding agent, sealants or their equivalents
when required.

The use of the proper tools and recommended essential tools
should be used where specified for proper, safe and efficient
service repairs.

When effecting repairs on the fuel, oil, water, vacuum or
exhaust systems, make certain to check all affected lines for
leaks.

Dispose of drained oil or the solvent used for cleaning parts
in an appropriate manner.
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PRECAUTIONS

Clean floor

SGI1290

Precautions for E.C.C.S. Engine

1.

2.

3.

Before connecting or disconnecting E.C.C.S. harness connector
to or from any E.C.C.S. control unit, be sure to turn the
ignition switch to the “OFF" position and disconnect the
negative battery terminal.

Otherwise, there may be damage to control unit.

Before disconnecting pressurized fuel line from fuel pump to
injectors, be sure to release fuel pressure to eliminate danger.
Be careful not to jar components such as control unit and air
flow meter.

Precautions for a Catalyst

If a large amount of unburned fuel flows into the converter, the
converter temperature will be excessively high. To prevent this,
follow the procedure below.

Use unleaded gasoline only. Leaded gasoline will seriously
damage the catalytic converter.

When checking for ignition spark or measuring engine com-
pression, make tests quickly and only when necessary.

Do not run engine when the fuel tank level is low, otherwise
the engine may misfire causing damage to the converter.

Do not place the vehicle on inflammable material. Keep
inflammable material off the exhaust pipe.



HOW TO USE THIS MANUAL

W N

A QUICK REFERENCE INDEX, a black tab (e.g. ) is provided on the first page. You can quickly
find the first page of each section by mating it to the section’s black tab.

THE CONTENTS are listed on.the first page of each section.

THE TITLE is indicated on the upper portion of each page and shows the part or system.

THE PAGE NUMBER of each section consists of two letters, which designate the particular section, and
a number (e.g. “FA-5").

THE LARGE ILLUSTRATION is an exploded view (See below) and contains tightening torques, lubrica-
tion points and other information necessary to perform repairs.

The illustration should be used in reference to the service matters only. When ordering parts, refer to the
appropriate PARTS CATALOG. :

Example

Drive shaft

Grease seal (inside)Q
Pack seal lip with recommended

Knuckle

Spacer
Refer to S.D.S.

Grease seal (outside) &

Pack seal lip with recommended
Wheel bearing* P

(inside)

Disc rotor

Baffle plate

Wheel bearing (outside)* K

Wheel hub \
*CAUTION:
When replacing wheel bearing, replace [C)78- 157 (8 - 16,58 - 116)
inner and outer wheel bearings at the To drive shaft
same time to prevent mix use of bear- Adjusting cap .
ings of different brands. M : N-m (kg-m, ft-ib)

Cotter pin €9 SFA49a

6. THE SMALL ILLUSTRATION shows the important steps such as inspection, use of special tools, knacks

of work and hidden or tricky steps which are not shown in the previous large illustration.

Assembly, inspection and adjustment procedures for the complicated units such as the automatic trans-
axle or transmission, etc. are presented in a step-by-step format where necessary.

The followings SYMBOLS AND ABBREVIATIONS are used:

H : Tightening Torque S.D.S.: Service Data and Specifications
: Should be lubricated with grease. L.H., R.H.: Left-Hand, Right-Hand
Unless otherwise indicated, use M/T: Manual Transaxle/Transmission
recommended multi-purpose grease. A/T: Automatic Transaxle/Transmission
Tool: Special Service Tools

: Should be lubricated with oil.
: Sealing point
Checking point

XJE T 1n

Always replace when disassembled.
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HOW TO USE THIS MANUAL

8. The UNIT given in this manual are primarily expressed with the S| UNIT (International System of Unit),
and alternately expressed in the metric system and in the yard/pound system.
““Example”
Tightening torque:
59 -78 N-m (6.0 - 8.0 kg-m, 43 - 58 ft-Ib)

9. TROUBLE DIAGNOSES AND CORRECTIONS are included in sections dealing with complicated
components.

10. SERVICE DATA AND SPECIFICATIONS is contained at the end of each section for quick reference of
data.

11. The captions WARNING and CAUTION warn you of steps that must be followed to prevent personal
injury and/or damage to some part of the vehicle.
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HOW TO READ WIRING DIAGRAMS

WIRING DIAGRAM

Symbols used in WIRING DIAGRAM are shown below.

Example

(BRANCH
M/T model
O,

e

A/T model

@]
]

™ : M/T model
@ : A/T model

'

ABBREVIATIONS

CONNECTOR
This shows that these connectors are
white 6 terminal connectors.

-
POWER SUPPLY )
® This shows the igni-
tion switch position
in which the system
can be operated.
o See POWER SUPPLY
ROUTING in EL
section for the detailed
wiring diagram.

.

section. The number is
identical with the one in
HARNESS LAYOUT.

M:
Main harness

harness

- Sad

J/

LG = Light Green

color as shown below:

When the wire color is striped, the base
color is given first, followed by the stripe

| Example: L/W = Blue with White Stripe |

| J
( SWITCH
IGNITION SWITCH This shows that conti-
l_ ACC or ON nuity exists betweég
terminals (D and @,
HEEREREEN FUSE when the switch is
BLOCK turned to ON position.
> .
oFF| ON /
2|1 1
(Whlte) I 3 2 ?
1 - L—d 3 [e)
PN
N ; 81 -8 SWITCH
v ® WIRE COLOR CODING )
=. B  =Black BR = Brown
r \ ggov W = White OR =Orange
LOCATION NUMBER OUND R =Red P =Pink
This number shows where the G =Green PU = Purple
connector is located. See L =Blue GY =Gray
HARNESS LAYOUT in EL Y = Yellow SB = Sky blue

SG1361
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HOW TO READ WIRING DIAGRAMS

Normally open

Ny

———
_0 O

Normally closed

Y  y—
SEL764E
Example
1]3 1
2| 4
Connector symbol 2 3
,I
AT
Connector
SG1362
Example
Male terminal
-
B %
—— Guide —
- —
I Connector

Connector symbol

Female terminal

—”

Connector

e

—— Guide —

]

Connector symbol

SG1363

SWITCH POSITIONS

Wiring diagram switches are shown with the vehicle in the
following condition:

e Ignition switch “OFF",

e Doors, hood and trunk lid/back door closed.

e Pedals are not depressed and parking brake is released.

CONNECTOR SYMBOLS
o All connector symbols in wiring diagrams are shown from the
terminal side.

e Male and female terminals
Connector guides for male terminals are shown in black and
female terminals in white in wiring diagrams.
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HOW TO READ WIRING DIAGRAMS

Example

View from terminal side . cctor symbol

[=]
] ]
| 1 1
4ingleline

Direction mark

Connector symbol
[c3l
I
1

View from harness side

[T |
1
ZDouble lines

Direction mark

Il
In|

DIRECTION MARK

A direction mark is shown to clarify the side of connector
(terminal side or harness side).

Direction marks are mainly used in the illustrations indicating
terminal inspection.

o
TS.

e All connector symbols shown from the terminal side are
enclosed by a single line.

View from terminal side ... T.S.

s :  View from harness side . . . H.S.

e All connector symbols shown from the harness side are
enclosed by double lines.

Connector
MULTIPLE SWITCH
The continuity of the multiple switch is identified in the switch
SG1364 chart in wiring diagrams.
Example
WIPER SWITCH
OFF|INT|LO|HI|WASH Continuity circuit of wiper switch
1 SWITCH POSITION CONTINUITY CIRCUIT
—B/Y— 2 OFF 3-4
— R=B[D] [2]® P Q|0 INT 3-4,5-6
—wm—B|E 1|5 4|00 LO 3.6
—uwuy—C(®L|I®[2] |5 Q HI 2-6
—B ® 0l@|0] O WASH 16
Y

Example: Wiper switch in LO position
Continuity circuit: Red.wire — (& terminal — (3) terminal — Wiper switch (@ — @ :

LO) — () terminal — (F) terminal — Black wire

SG1365
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HOW TO READ WIRING DIAGRAMS

SUPER MULTIPLE JUNCTION (S.M.J.)

e The “S.M.J.” indicated in wiring diagrams is shown in a simplified form. The terminal arrangement
should therefore be referred to in the foldout at the end of the Service Manual.

e The foldout should be spread to read the entire wiring diagram.

Example
STARTING SYSTEM STARTING SYSTEM SUPER MULTIPLE JUNCTION (S.M.J.)
Wiring Diagram Terminal Arrangement
Check
OFED ‘ : ! e
w
S | e
[e) AB@FS s
4 /
——] Check 5 a5
- .I i ks 8iG8]
\;',_’—: o0 ooo'i;?:%
R—81 4L -
8 — DO $BR-C1 L —
I |
@ L=
Super Multiple Junction
a (S.M.J.)
= s
S a1l fc1[o1]e1]F1]Ga Gilr1[e1|o1[cileifar
Refer to last page A2]B2|C2 D2 [E2[F2[G2 G2|F2|e2 D2 c2|B2|a2
(Foldout page). A3[B3|C3 E3|F3|G3 G3|F3|E3 C3|B3|A3
? R 81 L 2 A4|B4 F4|G4 G4|F4 B4|A4
l ' A58 5 F5/Gs G5|F5 B5|A5
& B DO BR 2 A6|B 6 O F6|G6 G6|F6 B6|A6
(Main harness) (Instrument A7lB 7 F71G7 G7|F7 B7]|A7
h
arness) aslasical—feslF8lcs Gelrsles | Ncs[ss|as
AaglBolcal ~|E9lFolce Golrole 9] |colsolag
aols ojco|pg [EolFolco GolFoleo] g [colBolao
5 - BR—
Z (Main harness) (Instrument harness)
SEL653F
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IDENTIFICATION INFORMATION

Model Variation

Engine GA16i CA18DE
7~
o 'G"Sa)(,e RS5F31A RL3FO1A RS5F50A RL4F02A
Destination Body \ %% (M/T) (A/T) (M/T) (A/T)
Non-California, XE KGLN13FIU KGLN13AIU - -
US.A. SE - - KCLN13GFEU | KCLN13GAEU
California, XE KGLN13FIV KGLN13AIV - -
US.A Coupe
bt SE - - KCLN13GFEV KCLN13GAEV
XE KGLN13FIN KGLN13AIN - —
Canada
SE - - KCLN13GFEN KCLN13GAEN
Prefix and suffix designations
K C _L_ N13 _G__ _F _E _N_

K : Coupe

GA16i engine

CA18DE engine

L.H. drive

Note: [J means no indication.

U : Non-California, U.S.A.

-n

>

o O

GI-11

California, U.S.A.
Canada

Electro injection engine

E.F.l. engine

5-speed manual transaxle

Automatic transaxle

XE model
SE model



IDENTIFICATION INFORMATION

Identification Number

Vehicle serial number

(Chassis number)

Vehicle identification plate

Emission control

information label

F.M.V.S.S.
certification label

Vehicle identification
number plate

SG1470

VEHICLE IDENTIFICATION NUMBER ARRANGEMENT

i}

|

1

Manufacturer

JN1: Nissan, Passenger vehicle
Engine type

G GA16i

C CA18DE
Vehicle line

N Nissan Pulsar NX

Model change (0 to 9)

Body type
4

Coupe

Vehicle serial number
(Chassis number)

Manufacture plant
M : Kyushu plant

Model year
K : 1989 year model

Check digit (0 to 9 or X)
The code for the check
digit is determined by
mathematical
computation.

Restraint system
S : Standard

The 1989 models start production with the following vehicle identification numbers (Chassis number).

GA16i engine:

JN1GN34SXKW400001
CA18DE engine: JN1CN34SXKW400001
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IDENTIFICATION INFORMATION

Identification Number (Cont’d)

IDENTIFICATION PLATE

NISSAN MOTOR CO., LTD. JAPAN
TYPE
?!1—1 it TIPO A
CHASSIS NO.
NO. DE CHASIS A
MODEL
MODELO & 1 Type
#7~-COLOR TRIM 2 Vehicle identification number
O } 1) .COLOR GUARNICION VNN o {Chassis number)
I > ENGINE 3 Model
< MOTOR & & e 4 Body color code
Ty < a2 > TRANS, AXLE 5 Trim color code
721;» TRANS, EJE & A 6 Engine model
It% mIA 7 Engine displacement
N 8 Transaxle model
L BEBHEKRINSHE moen e 9 Axle model
SGI315
ENGINE SERIAL NUMBER
GA16i engine CA18DE engine
@ FRONT SGI546
TRANSAXLE SERIAL NUMBER
Manual transaxle number RS5F50A
RS5F31A 3
SG1507
TRANSAXLE SERIAL NUMBER
Automatic transaxle number
02A
RL3FO01A RL4F
SG1508
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IDENTIFICATION INFORMATION

Dimensions

Item

Overall length mm (in) 4,230 (166.5)
Overall width mm (in) 1,680 (66.1)
Overall height mm (in) 1,295 (51.0)
Ground clearance mm (in) 140 (5.5)
Front tread mm (in) 1,435 (56.5)*
1,445 (56.9)
Rear tread mm (in) 1,435 (56.5)*
1,445 (56.9)
Wheelbase mm (in) 2,430 (95.7)
*SE model
Wheels & Tires
Conventional tire Spare tire
Road wheel Type Steel Aluminum Steel
i:rz:/(‘;:f,m ?1-?3’;3)1 3/35 6-JJ x 14/40% 41 14/40 (1.57)
Tire Type Tubeless, steel radial Tubeless, bias
Size P185/70R13
195/60R14-85H* T115/70D14

*SE model
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RECOMMENDED FUEL AND LUBRICANTS

Fuel and Lubricants

Capacity (Approximate)

Recommended fuel and lubricants

US measure Imp measure
Unleaded gasoline with an octane rating of
Fuel -
ue 13-1/4 gal 1 gal 50 at least 87 AKI (RON91)
Engine oil (Refill)
With oil filter
GA16i 3-3/8 qt 2-7/8 qt 3.2
CA18DE 4qt 3-3/8 qt 3.8 Genuine Nissan Motor Oil*1 or equivalent
Without oil filter Energy Conserving Oils*2 of AP! SF or SG*3
GA16i 3qt 2-1/2 qt 28
CA18DE 3-5/8 qt 3qt 34
Cooling system
(Reservoir tank included)
GA16i
M/T 5-3/4 qt 4-3/4 gt 5.4
AT 6-1/4 qt 5-1/4 qt 59 .
CA18DE Anti-freeze coolant (Ethylene glycol base)
M/T 6-1/8 qt 5-1/8 qt 5.8 '
AlT 6-1/2 gt 5-1/2 qt 6.2
Manual transaxle gear oil
RS5F31A 5-7/8 pt 4-7/8 pt 28 .
RS5F50A 10 pt 8-1/4 pt 47 API GL-4*2
Automatic transaxle fluid B i
RL3FO01A 6-5/8 qt 5-1/2 qt 6.3 Genuine Nissan ATF*1 or equivalent
RL4F02A 7-1/4 qt 6qt 6.8 Type DEXRON™
Power steering fluid 1qt 3/4 qt 0.9 Type DEXRON™

Brake fluid

Genuine Nissan Brake Fluid*1 or equivalent
DOT 3 (US FMVSS No. 116)

Multi-purpose grease

NLG! No. 2 (Lithium soap base)

*1: Available in mainland U.S.A. through your Nissan dealer.
*2: For further details, see ‘‘/Recommended SAE viscosity number’’.

*3: Energy conserving oils

These oils can be identified by such labels as energy conserving, energy saving, improved fuel economy, etc.
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SAE Viscosity Number

Outside Temperature Range . Outside Temperature Range

Anticipated Before Next Oil Change - Anticipated Before Next Oil Change
GASOLINE ENGINE OIL ‘GEAR OIL ‘
+38 |§+100}—- — — — — — +40
+30
+16|J| +60[- —— 1
+10
off|+32 . 0
Z M R
-10
—8llfo F—-] -1
10W-30 {
_29 —mr—_{/ 10W-40 —29
: 75W 80W 75W-90
(@ / 5W-30 AN © / 80W-90
710002 710003
10W-30 is preferable if the ambient temperature is 80W-90 is preferable if the ambient temperature is

above —18°C (0°F). 20W-40 and 20W-50 are below 40°C (104°F).
usable if the ambient temperature is above 10°C
(50° F) for all seasons.
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LIFTING POINTS AND TOW TRUCK TOWING

WARNING:

a. Never get under the vehicle while it is supported only by the jack. Always use safety stands to support
the frame when you have to get under the vehicle.

b. Place wheel chocks at both front and back of the wheel which is diagonally opposite the jack position.
Example: If the jack is positioned at the L.H. front wheel, place wheel chocks at R.H. rear wheel.

Pantograph Jack

SGi154

Garage Jack and Safety Stand
CAUTION:

e Place a wooden or rubber block between safety stand and vehicle body when the supporting body is flat.

Front Rear towing hooks
ron

towing hook

SG1473
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LIFTING POINTS AND TOW TRUCK TOWING

2-pole Lift

WARNING:
When lifting the vehicle, open the lift arms as wide as possible and ensure that the front and rear of the

vehicle are well balanced.
When setting the lift arm, do not allow the arm to contact the brake tubes and fuel lines.

/ iyl ’
Note: Lift-up
| points are the
/N same as
r 9 O pantograph jack
W points.
= ] |
1 a

Put the sill in the slit of the lift pad to prevent the sill from
Liftpad  deforming. If the pad does not have the slit, prepare a suitable
attachment with slit.

SG1448
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LIFTING POINTS AND TOW TRUCK TOWING

SG1368

Tow Truck Towing
CAUTION:

All applicable state or Provincial (in Canada) laws and local
laws regarding the towing operation must be obeyed.

It is necessary to use proper towing equipment to avoid
possible damage to the vehicle during towing operation.
Towing should be done in accordance with Towing Procedure
Manual.

Attach safety chains for all towing.

When towing, make sure that the transmission, steering
system and power train are in good order. If any unit is dam-
aged, a dolly must be used.

When towing with the front wheels on the ground:

Turn the ignition key to the ““OFF’’ position and secure
the steering wheel in a straightahead position with a rope
or similar device. Never place the ignition key in the “LOCK"’
position. This will result in damage to the steering lock

mechanism.
Move the gearshift lever to the neutral (‘’N’’ position).

When towing with the rear wheels on the ground, release
the parking brake .

NISSAN recommends that vehicle be towed with the driving
(front) wheels off the ground as illustrated.

TOWING AN AUTOMATIC TRANSAXLE MODEL WITH
REAR WHEELS RAISED (With front wheels on ground)
Never tow an automatic transaxle model with rear wheels raised
(with front wheels on ground) as this may cause serious and
expensive damage to the transaxle. If it is necessary to tow it
with rear wheels raised, always use a towing dolly under the
front wheels.
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LIFTING POINTS AND TOW TRUCK TOWING

Tow Truck Towing (Cont’'d)
TOWING AN AUTOMATIC TRANSAXLE MODEL WITH
FOUR WHEELS ON GROUND
Observe the following restricted towing speeds and distances.
Speed:
Below 50 km/h (30 MPH)
Distance:
Less than 65 km (40 miles)

TOWING POINT

e Never tow the vehicle using only the towing hooks. Use
proper towing equipment when towing. Otherwise, the
vehicle body will be damaged.

e Always pull the cable straight out from the vehicle. Never
pull on the hook at a sideways angle.

Towing = \ f Towing hook _
hook N sG1474
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TIGHTENING TORQUE OF STANDARD BOLTS

Bolt dia- Tightening torque (Without lubricant)
Grade Bolt size - Pitch mm
meter™ mm Hexagon head bolt Hexagon flange bolt
N-m kg-m ft-lb N-m kg-m ft-lb
M6 6.0 1.0 5.1 0.52 3.8 6.1 0.62 45
1.25 13 1.3 9 15 1.5 1"
M8 8.0
1.0 13 1.3 9 16 1.6 12
1.5 25 25 18 29 3.0 22
4T M10 10.0
1.26 25 2.6 19 30 3.1 22
1.75 42 4.3 31 51 5.2 38
M12 12.0
1.25 46 4.7 34 56 5.7 41
M14 14.0 1.5 74 7.5 54 88 9.0 65
M6 6.0 1.0 8.4 0.86 6.2 10 1.0 7
1.25 21 2.1 15 25 25 18
M8 8.0
1.0 22 2.2 16 26 2.7 20
1.5 41 4.2 30 48 49 35
T M10 10.0
1.256 43 44 32 51 5.2 38
1.75 71 7.2 52 84 8.6 62
M12 12.0
1.25 77 7.9 57 92 9.4 68
M14 14.0 15 127 13.0 94 147 15.0 108
M6 6.0 1.0 12 1.2 9 15 1.5 11
1.25 29 3.0 22 35 3.6 26
M8 8.0
1.0 31 3.2 23 37 38 27
1.5 59 6.0 43 70 71 51
oT M10 10.0
1.25 62 6.3 46 74 75 54
1.7 98 10.0 72 118 12.0 87
M12 12.0
1.25 108 11.0 80 137 14.0 101
M14 14.0 1.5 177 18.0 130 206 21.0 152

-
.

Special parts are excluded.
This standard is applicable to bolts having the following

marks embossed on the bolt head. *: Nominal diameter
Grade Mark M 6
L RSP 4 | T __ Nominal diameter of bolt threads (Unit: mm)
A IS 7 Metric screw threads
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PREPARATION

SPECIAL SERVICE TOOL

For engine maintenance X: Available
Tool number . L

E Applicatio
(Kent-Moore No.) Description ngine Application
Tool name GA CA
KV10105900 Removing oil filter -

(J34274)
Oil filter cap wrench

MA-2



PERIODIC MAINTENANCE

The following charts show the normal maintenance schedule. Under severe driving conditions, additional or
more frequent maintenance will be required. Refer to ““Maintenance under severe driving conditions’’.

The periodic maintenance schedule is repeated beyond the last mileage and period shown by returning to the
first 15,000 miles (24,000 km) or 12 months.

GA16i ENGINE MODELS
Emission control system maintenance

MAINTENANCE OPERATION MAINTENANCE INTERVAL
Perform at number of miles, Miles x 1,000 7.5 15 30 45 60 Reference page
kilometers or months, (km x 1,000) (12) (24) (48) (72) (96)
whichever comes first. Months 6 12 24 . 36 48

Drive belts See NOTE (1). 1* MA-10

Replace every

Aircl fi -
ir cleaner filter 30,000 miles (48,000 km). MA-13
Positive crankcase ventilation (P.C.V.) filter See NOTE (2)*. MA-15
Vapor lines 1* |* MA-15
Fuel lines (hoses, piping, connections, etc.) 1* 1* MA-12
Fuel filter See NOTE (2)*. MA-12
Engine coolant R R MA-11
. . Then replace every 7,500 miles

Engine oil R ! -

9 (12,000 km) or 6 months. MA-13
Engine oil filter (Use Nissan PREMIUM type or equivalent.) R Then repl.ace every MA-14

second oil change.
Replace every
Spark plugs -
park plug 30,000 miles (48,000 km). MA-14

Ignition wires ' Inspect every 3 years*. MA-15
Chassis and body maintenance
MAINTENANCE OPERATION MAINTENANCE INTERVAL

Perform at number of miles, Miles x 1,000 15 30 45 60 Reference page

kilometers or months, (km x 1,000) (24) (48) (72) (96)

whichever comes first. Months 12 24 36 48
Brake lines & hoses I | | | MA-32
Brake pads, discs, drums & linings | | | | MA-32, 33
Manual & automatic transaxle gear oil | | | | MA-23, 24
Steering gear & linkage, axle & suspension parts | | MA-26, 30, 40
Front drive shaft boots | | | | MA-29
Exhaust system | I | | MA-22

NOTE: (1) After 60,000 miles (96,000 km) or 48 months, inspect every 15,000 miles (24,000 km) or 12 months.

(2) If vehicle is operated under extremely adverse weather conditions or in areas where ambient temperatures are
either extremely low or extremely high, the filters might become clogged. In such an event, replace them
immediately.

(3) Maintenance items and intervals with *“*"’ are recommended by NISSAN for reliable vehicle operation. The
owner need not perform such maintenance in order to maintain the emission warranty or manufacturer recall
liability. Other maintenance items and intervals are required.

Abbreviations: R = Replace
| Inspect. Correct or replace if necessary.
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PERIODIC MAINTENANCE

The following charts show the normal maintenance schedule. Under severe driving conditions, additional or
more frequent maintenance will be required. Refer to ‘‘Maintenance under severe driving conditions’’.

The periodic maintenance schedule is repeated beyond the last mileage and period shown by returning to the
first 15,000 miles (24,000 km) or 12 months.

CA18DE ENGINE MODELS
Emission control system maintenance

MAINTENANCE OPERATION MAINTENANCE INTERVAL
Perform at number of miles, Miles x 1,000 7.5 15 30 45 60 Reference page
kilometers or months, (km x 1,000) (12) (24) (48) (72) (96)
whichever comes first. Months 6 12 24 36 48

Drive belts See NOTE (1). * MA-16

. . Replace every
Air cl filt -

Ir cleaner tifter 30,000 miles (48,000 km). MA-17
Vapor lines [d [ MA-17
Fuel lines (hoses, piping, connections, etc.) I* 1* MA-17
Fuel filter See NOTE (2)*. MA-17
Engine coolant R R MA-18

. . Then replace every 7,500 miles
E | 4 -
naine ol R (12,000 km) or 6 months. MA-19
Engine oil filter (Use Nissan PREMIUM type or equivalent.) R Then replace every MA-19
second oil change.
Replace every
S| R . -

park plugs (PLATINUM-TIPPED type) See NOTE (3) 60,000 miles (96,000 km). MA-20

.. Replace every
T belt EM-58

fming be 60,000 miles (96,000 km). 5
Chassis and body maintenance
MAINTENANCE OPERATION MAINTENANCE INTERVAL

Perform at number of miles, Miles x 1,000 15 30 45 60 Reference page

kilometers or months, (km x 1,000) (24) (48) (72) (96)

whichever comes first. Months 12 24 36 48
Brake lines & hoses I I I I MA-32
Brake pads, discs, drums & linings I | 1 1 MA-32, 33
Manual & automatic transaxle gear oil 1 I ! 1 MA-23, 24
Steering gear & linkage, axle & suspension parts ] ! MA-26, 30, 40
Front drive shaft boots | 1 1 1 MA-29
Exhaust system | | | | MA-22

NOTE: (1) After 60,000 miles (96,000 km) or 48 months, inspect every 15,000 miles (24,000 km) or 12 months.

(2) 1f vehicle is operated under extremely adverse weather conditions or in areas where ambient temperatures are
either extremely low or extremely high, the filters might become clogged. In such an event, replace them
immediately.

(3) Original equipment platinum-tipped plugs should be réplaced at 60,000 miles (96,000 km).

Conventional spark plugs can be used but should be replaced at 30,000 miles (48,000 km) intervals.

(4) Maintenance items and intervals with *“*” are recommended by NISSAN for reliable vehicle operation. The
owner need not perform such maintenance in order to maintain the emission warranty or manufacturer recall
liability. Other maintenance items and intervals are required.

Abbreviations: R = Replace
| = Inspect. Correct or replace if necessary.
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PERIODIC MAINTENANCE

MAINTENANCE UNDER SEVERE DRIVING CONDITIONS
The maintenance intervals shown on the preceding pages are for normal operating conditions. If the vehicle is
mainly operated under severe driving conditions as shown below, more frequent maintenance is required to be
performed on the following items as shown in the table.

Severe driving conditions

A — Repeated short trips less than 5 miles (8 km) and outside temperatures remain below freezing
B — Extensive idling and/or low speed driving for a long distance such as police, taxi or door-to-door
delivery use
C — Driving in dusty conditions
D — Driving on rough, muddy, or salt spread roads
E — Towing a trailer, using a camper or a car-top carrier
Driving Maintenance Maintenance Maintenance Reference page
condition item operation interval GA16i : CA18DE
C Air cleaner filter More frequently MA-13 E MA-17
T
A B CDE Engine oil & oil filter Every 3,000 miles !
(5,000 km) or 3 months MA-13, 14 5 MA-19
A . CDE Brake pads, disc, drums & | Every 7,500 miles
' ! MA-32, 33
lining (12,000 km)
D E Manual and autt?matlc R Every 30,000 miles MA-23, 25
transaxle gear oil (48,000 km) or 24 months
D . Steering gear & linkage, 1
axle & suspension parts, and MA-26, 29, 30, 40
front drive shaft boots Every 7,500 miles
cC D . Steering Imka.ge ball anruts & | (12,000 km) or 6 months MA-26, 40
front suspension ball joints
A . D E Exhaust system | MA-22
Maintenance operations: | = Inspect. Correct or replace if necessary. R = Replace
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GENERAL MAINTENANCE

General maintenance includes those items which should be checked during the normal day-to-day operation
of the vehicle. They are essential if the vehicle is to continue operating properly. The owners can perform the
checks and inspections themselves or they can have their NISSAN dealers do them for a nominal charge.

Item Reference item in MA section

OUTSIDE THE VEHICLE

The maintenance items listed here should be performed from time to time, unless otherwise specified.

Tires Check the pressure with a gauge periodically when at e CHECKING TIRE CONDITION
a service station, including the spare, and adjust to the

specified pressure if necessary. Check carefully for damage,

cuts or excessive wear.

Wheel nuts When checking the tires, make sure no nuts are o TIRE REPLACEMENT

missing, and check for any loose nuts. Tighten if necessary.

Tire rotation Tires should be rotated every 12,000 km e TIRE ROTATION

(7,500 miles).

Wheel alignment and balance If the vehicle should pull to e CHECKING TIRE CONDITION
either side while driving on a straight and level road, or if Abnormal tire wear

you detect uneven or abnormal tire wear, there may be a o CHECKING WHEEL ALIGNMENT
need for wheel alignment. If the steering wheel or seat e WHEEL INSPECTION

vibrates at normal highway speeds, wheel balancing may be

needed.

Windshield glass Check for abrasions or scratches. _

Windshield wiper blades Check for cracks or wear if they
do not wipe properly.

Doors and engine hood Check that all doors and the engine e LUBRICATING LOCKS, HINGES AND HOOD
hood operate properly. Also ensure, that all latches lock LATCH

securely. Lubricate if necessary. Make sure that the second-

ary latch keeps the hood from opening when the primary

latch is released.

When driving in areas using road salt or other corrosive
materials, check lubrication frequently.

INSIDE THE VEHICLE

The maintenance items listed here should be checked on a regular basis, such as when performing periodic maintenance, clean-
ing the vehicle, etc.

‘ Lights Make sure that the headlights, stop lights, tail lights,
turn signal lights, and other lights are all operating properly —
and installed securely. Also check headlight aim.

Warning lights and buzzers/chimes Make sure that all warn-
ing lights and buzzers/chimes are operating properly.

Horn Make sure it operates properly. —

Windshield wiper and washer Check that the wipers and
washer operate properly and that the wipers do not streak.
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GENERAL MAINTENANCE

Item

Reference item in MA section

Windshield defroster Check that the air comes out of the
defroster outlets properly and in sufficient quantity when
operating the heater or air conditioner.

Rear view mirror Make sure that it is secure and clean.

Sun visors Make sure that they can be moved freely and are
secure.

Steering wheel Check for changes in the steering condition,
such as excessive free play, hard steering or strange noises.

Specification
Free play: Less than 35 mm (1.38 in)

Seats Check seat position controls such as seat adjusters,
seatback recliner, etc. to ensure they operate smoothly
and that all latches lock securely in every position. Check
that the head restraints move up and down smoothly and
that the locks (if so equipped) hold securely in all latched
positions.

Seat belts Check that all parts of the seat belt system (e.g.
buckles, anchors, adjusters and retractors) operate properly
and smoothly, and are installed securely. Check the belt
webbing for cuts, fraying, wear or damage.

® INSPECTING SEAT BELTS, BUCKLES ANCHORS,
RETRACTORS AND ADJUSTER

Accelerator pedal Check the pedal for smooth operation
and make sure the pedal does not catch or require uneven
effort. Keep the floor mats away from the pedal.

Clutch pedal Make sure the pedal operates smoothly and
check that it has the proper free travel.

® ADJUSTING CLUTCH PEDAL HEIGHT AND
FREE PLAY

Brakes Check that the brakes do not pull the vehicle to
one side when applied.

Brake pedal Check the pedal for smooth operation and
make sure it has the proper distance under it when de-
pressed fully. Check the brake booster function.

® CHECKING BRAKE PEDAL DEPRESSED HEIGHT
® CHECKING BRAKE BOOSTER FUNCTION

Parking brake Check that the lever has the proper travel and
confirm that your vehicle is held securely on a fairly steep
hill with only the parking brake applied.

e CHECKING PARKING BRAKE

Automatic transaxle ‘‘Park’’ mechanism Check that the
lock release button on the selector lever operates properly
and smoothly. On a fairly steep hill check that your vehicle
is held securely with the selector lever in the ‘P’ position
without applying any brakes.
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GENERAL MAINTENANCE

Item

Reference item in MA section

UNDER THE HOOD AND VEHICLE

The maintenance items listed here should be checked periodically e.g. each time you check the engine oil or refuel.

Windshield washer fluid Check that there is adequate fluid
in the tank.

Engine coolant level Check the coolant level when the
engine is cold.

Radiator and hoses Check the front of the radiator and
clean off any dirt, insects, leaves, etc., that may have
accumulated. Make sure the hoses have no cracks, deforma-
tion, rot or loose connections.

Brake and clutch fluid levels Make sure that the fluid levels
are between the “MAX" and “MIN’’ lines on the reservoir.

® CHECKING BRAKE FLUID LEVELS & LEAKS
® CHECKING CLUTCH FLUID LEVELS & LEAKS

Engine drive belts Make sure that no belt is frayed, worn,
cracked or oily.

® CHECKING DRIVE BELT

Engine oil level Check the level after parking the vehicle
on a level spot and turning off the engine.

Power steering fluid level and lines Check the level when
the fluid is cold and the engine is turned off. Check the
lines for proper attachment, leaks, cracks, etc.

o CHECKING POWER STEERING FLUID LEVEL
¢ CHECKING POWER STEERING LINES & HOSES

Automatic transaxle fluid level Check the level after putting
the selector lever in “P” with the engine idling.

® CHECKING AUTOMATIC TRANSAXLE
FLUID LEVEL

Exhaust system Make sure there are no loose supports,
cracks or holes. If the sound of the exhaust seems unusual
or there is a smell of exhaust fumes, immediately locate the
trouble and correct it.

o INSPECTING EXHAUST SYSTEM

Underbody The underbody is frequently exposed to corro-
sive substances such as those used on icy roads or to control
dust. It is very important to remove these substances, other-
wise rust will form on the floor pan, frame, fuel lines and
around the exhaust system. At the end of winter, the
underbody should be thoroughly flushed with plain water,
being careful to clean those areas where mud and dirt may
accumulate.

Fluid leaks Check under the vehicle for fuel, oil, water or
other fluid leaks after the vehicle has been parked for a
while. Water dripping from the air conditioner after use is
normal. If you should notice any leaks or if gasoline fumes
are evident, check for the cause and have it corrected
immediately.

o INSPECTING MANUAL TRANSAXLE OIL

e [INSPECTING AUTOMATIC TRANSAXLE FLUID
o INSPECTING BRAKE LINES & HOSES

® CHECKING POWER STEERING LINE & HOSES
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ENGINE MAINTENANCE

GA16i

Checking Drive Belts

11-14)

Lock nut [0J15-19 (15-1.9,
<J Water pump pulley

Adjusting bolt

Alternator

/

Compressor

Power steering
pump

Water pump pulley

Idler pulley [0 25 .32 (2.6 - 3.3, 19 - 24)
" lock nut
X \ Crankshaft pulley

{dler pulley

With power steering
Crankshaft pulley

{UJ : N-m (kg-m, ft-Ib) Standard

Lock bolt
[0 20-24

Idler pulley

(2.0-24,14-17)

Alternator

Compressor

SMA963B

1. Inspect for cracks, fraying, wear or oil adhesion. If necessary,
replace with a new one.
2. Inspect drive belt deflections by pushing on the belt midway

between pulleys.
Adjust if belt deflections exceed the limit.

Belt deflection:

Unit: mm (in)

Used belt deflection
Set deflection of
Limit Adjust'ed new belt
deflection
Alternator
With power steering 11 (0.43)
7-9 6-8
ithout - -
Wi ?U power 10 (0.39) (0.28 - 0.35) (0.24 ‘ 0.31)
steering
Air conditioner 4.6 3-5
compressor 7.5 (0.296) (0.16 - 0.24) (0.12 -0.20)
Power steering oil 4-6 3.5
pump 7.5 (0.295) (0.16 - 0.24) (0.12-0.20)
Applied pushing force 98 N (10 kg, 22 Ib)

Inspect drive belt deflections when engine is cold.
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ENGINE MAINTENANCE GA16i

Changing Engine Coolant

WARNING:
To avoid being scalded, never change the coolant when the

= = I' = engine is hot.
m U‘E'Uﬂ;] 1. Move heater “TEMP” control lever all the way to “HOT”

position.
.

SMA964B

2. Open drain cock at the bottom of radiator, and remove
radiator cap.

3. Remove reservoir tank, drain coolant, then clean reservoir
tank.
Install it temporarily.

® Be careful not to allow coolant to contact drive belts.

rain cock

SMAQ9658B

Remove cylinder block drain plug.

Close drain cock and tighten drain plug securely.

Fill radiator and reservoir tank with water.

If necessary, remove air relief valve, and reinstall it when

water spills from air relief hole.

Then fill radiator and reservoir tank with water.

7. Reinstall radiator cap.

8. Warm up engine until radiator fan operates, then race engine
2 or 3 times under no-load.

® Make sure that blower fan switch is “OFF”.

9. Stop engine and wait until it cools down.

10. Repeat step 2 through step 9 until clear water begins to
drain from radiator.

11. Drain water.

® Apply sealant to the thread of drain plug.

[C):34 - 44 N-m (3.5 - 4.5 kg-m, 25 - 33 ft-Ib)
12. Reinstall reservoir tank.

ook~

Radiator 13. Fill radiator and reservoir tank with coolant up to specified
level following step 6 through step 9.

Follow instructions attached to anti-freeze container for
mixing ratio of anti-freeze to water.

Coolant capacity (With reservoir tank):
Unit: liter (US qt, Imp qt)

OO I IIIT

T T LL LI Model wT AT
JITTTTTITTITIITITI0I0I0d

TIHIIIIIIIIIIIIII]IlI:”SI“JALTB,‘,B 2WD 5.4 (5-3/4, 4-3/4) 59 (6-1/4,5-1/9)
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ENGINE MAINTENANCE GA16i |

Changing Engine Coolant (Cont’d)

[Reservoir tank capacity for “H”’ level is 0.6  (5/8 US qt, 1/2
imp qt).]

Pour coolant through coolant filler neck slowly to allow air in
system to escape.

14. If necessary, add coolant.

SLC194A

Checking Fuel Lines

Inspect fuel lines and tank for improper attachment and for
leaks, cracks, damage, loose connections, chafing and deterio-
ration.

If necessary, repair or replace faulty parts.

evane | ruoine

>

SMABS803A
CAUTION:
—~{ [ 3mm (0.12in) Tighten high-pressure rubber hose clamp so that clamp end is
[ 3 mm (0.12 in) from hose end.
— R Tightening torque specifications are the same for all rubber
® hose clamps.

Ensure that screw does not contact adjacent parts.

SMAS804A

Changing Fuel Filter

WARNING:
Before removing fuel filter, release fuel pressure from fuel line
to eliminate danger.

Remove fuse for fuel pump.

Start engine.

After engine stalls, crank engine two or three times to make
sure that fuel pressure is released.

4. Turn ignition switch off and install fuse for fuel pump.

Fuel pump fuse

. 4

RANARERED

=

i

SMA9698B
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ENGINE MAINTENANCE GA16i |

Changing Fuel Filter (Cont’d)
5. Loosen fuel hose clamps.
6. Replace fuel filter.

® Be careful not to spill fuel over engine compartment. Place
a shop towel to absorb fuel.

® Use a high-pressure type fuel filter. Do not use a synthetic
resinous fuel filter.

® When tightening fuel hose clamps, refer to ‘“Checking Fuel
Lines”.

Changing Air Cleaner Filter

The viscous paper type filter does not need cleaning between
renewals.
Align arrow mark on air cleaner filter with arrow mark on case.

When installing support to case, pay attention to the direction of
support as shown in the figure.

Changing Engine Oil

WARNING:

Be careful not to burn yourself, as the engine oil is hot.

1. Warm up engine, and check for oil leakage from engine
components.

2. Remove drain plug and oil filler cap.

3. Drain oil and refill with new engine oil.

Refill oil capacity (Approximate):

Oil filter Unit: liter (US gt, Imp qt)
Drain plug SMA9728 | With oil filter change 3.2 (3-3/8,2-7/8)
Without oil filter change 2.8 (3,2-1/2)
CAUTION:
@ Be sure to clean drain plug and install with new washer.
Drain plug:

[C):29 - 39 Nem (3.0 - 4.0 kg-m, 22 - 29 ft-Ib)
® Use recommended engine oil.
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ENGINE MAINTENANCE

Changing Engine Oil (Cont’d)

Oil level gauge

4. Check oil level.
for oil leakage.

minutes, check oil level.

Changing Oil Filter

1. Remove oil filter with Tool.
WARNING:

5. Start engine and check area around drain plug and oil filter

6. Run engine for a few minutes, then turn it off. After several

Be careful not to burn yourself, as the engine and the engine

oil are hot.

SMAO010

filter with a little engine oil.

SMA9748B

4. Add engine oil.

-~

NG N )2 N Y
< ©

R

Changing Spark Plugs

Do not pull on the wire.

O.K. —H /M\_/

AN

SMA975B —

MA-14

Refer to Changing Engine Oil.

2. Before installing new oil filter, clean the oil filter mounting
surface on cylinder block, and coat the rubber seal of oil

3. Screw in the oil filter until a slight resistance is felt, then
tighten additionally more than 2/3 turn.

1. Disconnect ignition wires from spark plugs at boot.



ENGINE MAINTENANCE

GA16i

Wrench with a magnet
to hold spark plug

16 mm
(0.63 in)

TV

SEM294A

T
Side electrode

Gap
SMAA476
AN
°
@4
SMAO15A

Changing Spark Plugs (Cont’d)

2. Remove spark plugs with spark plug wrench.

Spark plug:

Standard type BCPR5SES-11
Hot type BCPR4ES-11
Cold type BCPR6ES-11

3. Check plug gap of each new spark plug.
Gap:
1.0 - 1.1 mm (0.039 - 0.043 in)
4. Install spark plugs. Reconnect ignition wires according to
nos. indicated on them.
Spark plug:
[CG):20 - 29 N-m (2.0 - 3.0 kg-m, 14 - 22 ft-Ib)

Checking Ignition Wires

1. Inspect wires for cracks, damage, burned terminals and for
improper fit.
2. Measure the resistance of wires and check for intermittent
breaks by shaking them.
Resistance: Less than 30 k2
If it exceeds the limit, replace the ignition wire with a new
one.

Changing Positive Crankcase Ventilation (P.C.V.)
Filter

Remove air cleaner cover and replace P.C.V. filter.

Checking Vapor Lines

1. Visually inspect vapor lines for improper attachment and for
cracks, damage, loose connections, chafing and deteriora-
tion.

2. Inspect vacuum relief valve of fuel tank filler cap for clogging,
sticking, etc.

Refer to EVAPORATIVE EMISSION CONTROL SYSTEM IN-

SPECTION in EF & EC section.

MA-15



ENGINE MAINTENANCE

Water pump pulley

Alternator
pulley

P/S oil

pump pulley Crank pulley

Drive Belts Inspection

1. Inspect for cracks, fraying, wear or oil adhesion. If necessary,
replace with new one.

2. Inspect drive belt deflections by pushing on the belt midway
between pulleys.

Inspect drive belt deflections when engine is cold. If engine is

hot, check deflections in 30 minutes or more.

Adjust if belt deflections exceed the limit.

Belt deflection:

Power steering equipped model (Without air conditioner)
Unit: mm (in)

SMA8638

Used belt deflection Set deflection
Limit Adjust deflection| ©f new belt
6-8 5.7
Alternat 12 (0.47
ternator 2(047) (0.24-031) | (0.20-0.28)
Power steering 7-9 6-8
5(04
oil pump 125104920 | (128.035 | (0.24-0.31)

Applied pushing force: 98 N (10 kg, 22 Ib)

Alternator pulley

Water pump N__/
pulley

P/S oil—
pump pulley
Crank pulley -

<

ldler pulley

SMA4988 A/C compressor pulley

Air conditioner & power steering equipped model
Unit: mm (in)

Used belt deflection Set deflection

Limit Adjust deflection| ©f new belt

Alternator 10(0.39) (o.2c5) : 3.28) (0.28 : (7).28)
zmﬁfemg 12:5(0.492) (0.2573 : 2.35) (0.22 : 3.31)
Comoresor 5026 | 05 0e | 012016

Applied pushing force: 98 N (10 kg, 22 Ib)

1989 Pulsar NX Service Manual
G188-020 (TS88-145)
Revised November 1988
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ENGINE MAINTENANCE

SMA669B

®

Engine Fuel line w

SMAS803A

o— 3 mm (0.12 in)

Ly

-
1 k] !

v
By

)

SMABO4A

Replacing Air Cleaner Filter

The viscous paper type air cleaner filter does not require any
cleaning operation between renewals.

Vaper Line Inspection

1. Visually inspect vapor lines for proper attachment, cracks,
damage, loose connections, chafing and deterioration.

2. Inspect vacuum relief valve of fuel tank filter cap for clog-
ging, sticking, etc.

Fuel Line Inspection

Inspect fuel lines and tank for proper attachment, leaks, cracks,
damage, loose connections, chafing and deterioration.

If necessary, repair or replace faulty parts.

CAUTION:

Tighten high-pressure rubber hose clamp so that clamp end is
3 mm (0.12 in) from hose end.

Tightening torque specifications are the same for all rubber hose

clamps.
Fuel hose clamps:

@ : 10-15Nm
(0.10 - 0.15 kg-m, 0.7 - 1.1 ft-lb)
Ensure that screw does not contact adjacent parts.

Fuel Filter Replacement

WARNING:
Before removing fuel filter, release fuel pressure from fuel line to

eliminate danger.
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ENGINE MAINTENANCE

Fuel Filter Replacement (Cont’d)

1. Remove fuse for fuel pump.

2. Start engine.

3. After engine stalls, crank engine two or three times to make
sure that fuel pressure is released.

4. Turn ignition switch off and install fuse for fuel pump.

SMA6708B

5. Loosen fuel hose clamps.

6. Replace fuel filter.

e  Be careful not to spill fuel in engine compartment. Place a rag
to absorb fuel.

e Use high-pressure type fuel filter. Do not use a synthetic
resinous fuel filter. ‘

SMA6718

Changing Engine Coolant
WARNING:

ﬂm‘] To avoid the danger of being scalded, never attempt to change
4
x

ﬂxosn . :b PR ] the coolant when the engine is hot.
qu‘ = ——eaoeene 1. Move heater “TEMP’ control lever all the way to “HOT”
position.

SMA5438

2. Open drain cock at the bottom side of radiator, and remove

radiator cap.

Close drain cock and fill radiator with water.

4. Warm up engine and repeat steps 2, 3 and 4 one or two times
to drain old coolant.

w

SMA675B

Radiator 5. Fill radiator with coolant up to filler opening.
Follow instructions attached to anti-freeze container for
mixing ratio of anti-freeze to water.
Coolant capacity (Reservoir tank included):
5.8 2 (6-1/8 US qt, 5-1/8 Imp qt)
Pour coolant through coolant filler neck slowly to allow air in

TOTTTITITOTII T I IO system to escape.
jESNRERRNENNNENERINNEREREEREED
TII[IIIIIIIIHIIIIIlllllISMA1825
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ENGINE MAINTENANCE

1 MAX,

MIN.

SMA4128

M/T model

S Remove

Changing Engine Coolant (Cont’d)
6. Fill reservoir tank up to “MAX"’ level.
Reservoir tank capacity (“MAX" level):
0.6% (5/8 US qt, 1/2 Imp qt)
7. Run the engine at approximately 2,000 rpm for about one
minute.
8. Stop engine and cool it down, then refill radiator and reser-
voir tank.

Changing Engine Oil

WARNING:

Be careful not to burn yourself, as engine oil is hot.

1. Warm up engine, and check for oil leakage from engine
components.

2. Remove oil filter cap and drain plug.

3. Drain oil and refill with new engine oil.

Oil capacity (Approximately):
Unit: 2 (US gt, Imp qt)

SMAG564B
A/T model Remove With oil filter change 3.8 (4, 3-3/8)
""" Without oil filter change 3.4 (3-5/8, 3)
CAUTION:
a. Be sure to clean drain plug and install with new washer.
Drain plug:

SMA861B

Refill oil to
“H" level.
Do not overfill.

SMA8628B
KV10105900
(J34274)
( !
/\/}\
SMA1678

@ : 29-39N-m(3.0-4.0kg-m, 22 - 29 ft-Ib)
b. Use recommended engine oil.
Refer to Gl section.

- 4, Check oil level.

5. Start engine. Check area around drain plug and oil filter for
any sign of oil leakage.

6. Run engine for a few minutes, then turn it off. After several
minutes, check oil level.

Oil Filter Replacement

1. Remove oil filter with Tool.
WARNING:
Be careful not to burn yourself, as engine and engine oil are hot.
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! Oil Filter Replacement (Cont’d)
2. Before installing new oil filter, wipe clean oil filter mounting

surface on cylinder block, and smear a little engine oil on
rubber seal of oil filter.

SMAO010

‘ 3. Screw oil filter on until a slight resistance is felt, then tighten
— g an additional 2/3 turn, or more.

2/3 of a turn

SMA229B

4. Add engine oil.
Refer to Changing Engine Oil.

Spark Plug Replacement

1. Disconnect air hose.
2. Remove air duct.
3. Remove ornament cover.

ir ductM

/&\’5_
\\ ﬁ(//} Ai
\ Ornament cover

SEM597B

- 4. Disconnect harness connector between ignition coil and
Ignmon coil bracket power transistor.
'/JL} 5. Remove ignition coil bracket fixing bolts and pull out this
@ & bracket with ignition coils.
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Wrench with a magnet
O to hold spark plug

16 mm
(0.63 in)

SEM294A

5 lines SMAG673B

Spark Plug Replacement (Cont’d)
6. Remove spark plugs with suitable spark plug wrench.
Spark plug (Platinum-tipped type):
Standard type = PFR6A-11
Hot type PFR5A-11
Cold type PFR7A-11
O] : 20-29 N-m (2-3kgm, 14 - 22 ft-Ib)

e Checking and adjusting plug gap are not required between

renewals.

e Do not use a wire brush for cleaning.
e If plug tip is covered with carbon, spark plug cleaner may be

used.
Cleaner air pressure:
Less than 588 kPa (6 kg/cm?, 85 psi)
Cleaning time:
Less than 20 seconds

Original equipment platinum-tipped plugs should be replaced at
96,000 km (60,000 miles). Conventional spark plugs can be
used but should be replaced at 48,000 km (30,000 miles) inter-
vals.
Spark plug (Conventional type):
BCPR5ES-11
BCPR6ES-11
BCPR7ES-11
Gap: 1.1 mm (0.043 in)
0 : 20-29 N-m (2-3kg-m, 14 - 22 ft-lb)

MA-21



CHASSIS AND BODY MAINTENANCE

Checking Exhaust System
Check exhaust pipes, muffler and mounting for proper attach-

ment, leaks, cracks, damage, loose connections, chafing and
deterioration.

SMA211A

Checking Clutch Pedal Operation (GA 16i engine)

Check clutch pedal height and free travel, and ensure it operates

smoothly.
Floor carpet Pedal height “H"’:
Dash 162 - 172 mm (6.38 - 6.77 in)
metater Pedal free travel A"
12.5-17.5 mm (0.492 - 0.689 in)
Melt sheet

If necessary, adjust clutch pedal height and free travel.
Dash lower panel Refer to section CL.

SMAS5468

Checking Clutch Pedal Operation
(CA18DE engine)
Check clutch pedal height, free play and for smooth operation.
Pedal height “H’’:
162 - 172 mm (6.38 - 6.77 in)
Pedal free play “A’’:
1-3mm (0.04-0.12in)

If necessary, adjust clutch pedal height and pedal free play.
Refer to section CL.

Checking Clutch Fluid Level and Leaks
(CA18DE engine)

Clutch

SMAB8958

SMA741A
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|
l
\
|

Fill to this level

Fitler plug

—t

SMA144A

Drain plug; J

I

SMA145A

SMA146A

VA Yy

Speedometer cable

Transmission
case

Unit: mm (in)

SMAB61A

Checking M/T Oil Level (GA 16i engine)

Never start engine while checking oil level.
1. Check for oil leaks.

2. Check oil level.

Changing M/T Oil (GA 16i engine)
QOil capacity:

RS5F31A

2.8 liters (5-7/8 US pt, 4-7/8 Imp pt)
Drain plug:

[ : 25-34N.m (25 -3.5kg-m, 18 - 25 ft-lb)

Filler plug:
(O : 25-34N.-m(25-3.5kgm, 18 - 25 ft-Ib)

Checking M/T Oil Level (CA18DE engine)

Never start engine while checking oil level.
1. Check for oil leaks.

2. Check oil level.
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Changing M/T Oil (CA18DE engine)
Oil capacity:
RS5F50A

4.7 liters (10 US pt, 8-1/4 Imp pt)

\QéfDrain plug

SMAB862A
Checking A/T Fluid Level
Check automatic transaxle for leakage.
| (Y
[
SMA1468

The dipstick can check fluid level at “HOT" fluid temperatures
COLD [30 - 50°C (86 - 122°F)] [50 to 80°C (122 to 176°F)] after vehicle has been driven
HOT [50 - 80°C (122 - 176°F)] approximately 10 minutes. It also can be used to check fluid
g level at “COLD" fluid temperatures [30 to 50°C (86 to 122°F)].

1. Park vehicle on a level surface and set parking brake.
2. Start engine and then move selector lever through each gear

range, ending in “'P"’.

3. Check fluid level with engine idling. (If vehicle has not been
driven for some time and outside temperature is below 30°C
SAT481 (86°F), a "COLD" fluid temperature can be obtained by

warming up engine completely.)

4. Remove dipstick and clean it with lint-free paper. Reinsert
it into charging pipe as far as it will go.

5. Remove dipstick and note the reading. If fluid temperature
is “HOT"”, the level should be in hot range.
If it is ““COLD", the level should be in cold range (within
cutout portion).

Keep fluid at the proper level.

e Overfilling may blow off fluid, resulting in damage to trans-
axle.

e Underfilling may cause clutches to slip, resulting in damage
to them.

MA-24



CHASSIS AND BODY MAINTENANCE

Checking A/T Fluid Level (Cont’d)

Check automatic transmission fluid condition.’

Check fluid for contamination. If fluid is very dark or smells
burned, or contains frictional material (clutches, band, etc.),
check operation of A/T.

Refer to section AT for checking operation of A/T.

Check fluid for smell.

SMA107

Changing A/T Fluid
Oil capacity (With torque converter):
RL3FO01A (GA16i engine)
6.3 liters (6-5/8 US qt, 5-1/2 Imp qt)
RL4F02A (CA18DE engine)
6.8 liters (7-1/4 US qt, 6 Imp qt)
Drain plug:
/ 0 : 7-13N-m (0.7 - 1.3 kg-m,5.1-9.4 ft-b)
SMAS5038B
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SFA100A

SFA101A

Checking Front Axle and Front Suspension Parts
® Check front axle and front suspension parts for looseness,

cracks, wear or other damage.
(1) Shake each front wheel.

(2) Make sure that cotter pin is inserted.
(3) Retighten all nuts and bolts to the specified torque.
Tightening torque: Refer to section FA.
(4) Check front axle and front suspension parts for wear, cracks
or other damage.

e Check strut (shock absorber) for oil leakage or other damage.

® Check suspension ball joint for grease leakage and ball joint
dust cover for cracks or other damage.

MA-26



CHASSIS AND BODY MAINTENANCE

SFA894

Kingpin
inclination

SFA102A

SFA103A

Checking Front Wheel Alignment
Before checking front wheel alignment, be sure to make a pre-
liminary inspection.

PRELIMINARY INSPECTION

Check tires for wear and proper inflation.
Check wheel runout.
Lateral runout: 1.0 mm (0.039 in) or less
Check front wheel bearings for looseness.
Check front suspension for looseness.
Check steering linkage for looseness.
Check that front shock absorbers work properly.
Check vehicle posture (Unladen):
“Unladen’’

Fuel, radiator coolant and engine oil full. Spare tire, jack,
hand tools and mats in designated positions.

CAMBER, CASTER AND KINGPIN INCLINATION

Caster and kingpin inclination are preset at factory and
cannot be adjusted. If the caster and kingpin inclination are
not within specification, inspect and replace any damaged
or worn front suspension parts.

Measure camber, caster and kingpin inclination of both
right and left wheels with a suitable alignment gauge and
adjust in accordance with the following procedures.

Kingpin inclination (Unladen)

13°40’ - 15°10’

Caster (Unladen)

1°10" - 2°40’
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SFA104A

fl

Adjusting pin

NS

Flat portion

SFA105A

Adjusting
pin

Flat portion

SFA106A

SMA123

Lines parallel to

center line of body

SFA234A

Toe-in=A -B
[} Total toe-in = 26

Checking Front Wheel Alignment (Cont’'d)
Camber (Unladen)
—1°15"t0 0°15’

If camber is not within specification, adjust by turning the
adjusting pin.

(1) Remove the adjusting pin.

Adjustment pin is factory-installed with the flat side facing
down.

(2) Install adjusting pin with the flat side facing up.

(3) Turn the adjusting pin to adjust.

Camber changes about 15’ with each graduation of the adjusting
pin.

(4) Tighten to the specified torque.

[0 : 98-118 N-m (10.0 - 12.0 kg-m, 72 - 87 ft-Ib)

TOE-IN

1. Mark a base line across tread.

After lowering front of vehicle, move it up and down to elimi-
nate friction, and set steering wheel in straight ahead position.

2. Measure toe-in.
Measure distance ‘A’ and ‘’‘B” at the same height as hub center.
Toe-in (Unladen):
A—B —1to1mm(—0.04 to 0.04 in)
26 —6’ to 6’ (Total toe-in)
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Checking Front Wheel Alignhment (Cont’d)
3. Adjust toe-in by varying length of steering tie-rods.

Length 2" must be 25 mm (0.98 in) or more.
Make sure that tie-rods are the same length.
Tie-rod length “’L ""-reference data:
176 mm (6.93 in)

4, Tighten to the specified torque.
2 (O : 37-46N-m(3.8-4.7 kg-m, 27 - 34 ft-b)

SST746A

FRONT WHEEL TURNING ANGLE
1. Set wheels in straight ahead position and then move vehicle
forward until front wheels rest on turning radius gauge

properly.

SMA127

2. Rotate steering wheel all the way right and left; measure

A .
- 7 ° turning angle.
T\ :
I 1
\< 1 Wheel turning angle _GA 6i CA18DE
engine models engine models
Front - -
M u 37°- 40

Inside wheel: A 36° - 39°
Full turns S =
QOutside wheel: B 32730 30
Toe-out turn | Inside wheel: A 21°36" 22°24
(at 20°) Outside wheel: B 20°

! A: Inside
B: Outside

SFA898

Checking Drive Shafts Boots

o Check drive shaft boots for clamp looseness, damage or
grease leakage.

SFA108A
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SMAB25A

Checking Rear Axle and Rear Suspension Parts

Check axle and suspension parts for looseness, wear or
damage.

(1) Shake each rear wheel.

(2) Retighten all nuts and bolts to the specified torque.

Tightening torque: Refer to section RA.

SRA842

SMA113

(3) Check strut (shock absorber) for oil leakage or other damage.

Checking Rear Wheel Alignment
PRELIMINARY INSPECTION

Make following checks. Adjust, repair or replace if necessary.

Check tires for wear and proper inflation.
Check rear wheel bearings for looseness.
Check wheel runout. ’

Lateral runout: 1.0 mm (0.039 in) or less
Check if rear strut (shock absorber) works properly.
Check rear axle and rear suspension parts for looseness.
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Checking Rear Wheel Alignment (Cont’d)
e Check vehicle posture (unladen).
“Unladen’’:

Fuel tank, radiator and engine oil full. Spére tire, jack, hand
tools and mats in designated positions.

CAMBER
Camber is preset at factory and cannot be adjusted.
Camber:
—2°00’ to —0°30’
TOE-IN

1. Mark a base line across tread.

After lowering rear of vehicle, move it up and down to elimi-
nate friction.

SMA123

Lines parallel to
center line of body

2. Measure toe-in. , -
Measure distance “A” and “B" at the same height as hub center.

Toe-in: : .
A—-B -1.5t0 2.5 mm (—0.059 to 0.098 in)

26 9't015

Front
» .
SFA234A [} Total toe-in = 26 )
Adjusting pin 3. Adjust toe-in by turning toe adjusting pins..
—_—

'Rear parallel link
SRA843

One graduation on toe adjusting pin makes about 2 mm (0.08 in)

Suspension R.H. Suspension L.H. variance (one wheel) at base line.

Toe-out

Stopper plate

4. Tighten to the specified torque.
[ : 98-118 N.-m (10.0 - 12.0 kg-m, 72 - 87 ft-lb)

Toe-in  Toe-in Toe-out

Front view on vehicle
SRA844
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Checking Brake Fluid Level and Leaks

puutuuutul) If fluid level is extremely low, check brake system for leaks.

]

1 SBR991

Checking Brake Lines & Hoses
® Check brake fluid lines and parking brake cables for proper
attachment, leaks, chafing, abrasion, deterioration, etc.

e Check vacuum lines, connections and check valve for proper
attachment, air tightness, chafing and deterioration. ‘

Checking Disc Brake

Check condition of disc brake components.

ROTOR
Check condition and thickness.
Minimum thickness:
Front disc brake
CL18B 10.0 mm (0.394 in)
AD18VB 16.0 mm (0.630 in)

SMA260A
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SMA922A

SMA364A

Inner diameter

Check condition of
inner surface of drum.

SMA139

SMA138

Checking Disc Brake (Cont’d)
CALIPER
Check operation and leakage.

PAD
Check wear or damage.

Minimum thickness “A”: 2.0 mm (0.079 in)

Checking Drum Brake

Check condition of drum brake components.

WHEEL CYLINDER
Check operation and leakage.

DRUM
Check condition of inner surface.

Drum repair limit (Inner diameter):
204.5 mm (8.05 in)

LINING
Check wear or damage.

Minimum thickness “A’’: 1.5 mm (0.059 in)
Refer to section BR for shoe replacement.
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Checking Foot Brake Pedal Operation
H: Free height
Refer to S.D.S.
D: Depressed height
Under force of 490 N (50 kg, 110 Ib)
with engine running
Refer to S.D.S.
A: Pedal free play
1.0 - 3.0 mm (0.039 - 0.118 in)

Dash lower
panel

Melt sheet
SMA5488B

Checking Brake Booster Function

e Depress brake pedal several times with engine off, then check
that there is no change in pedal stroke.

e Depress brake pedal, then start engine. If pedal goes down
slightly, operation is normal.

SBRO02A

Checking Parking Brake
1. Pull lever with specified amount of force.
Check lever stroke and ensure smooth operation.
Number of notches [At pulling force of
196 N (20 kg, 44 Ib)] :
Refer to S.D.S.

2. Turn adjusting nut.
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Tread wear indicator

Tire tread

e ad
R

WHO024

one.

SMAG39A

TIRE INFLATION
Tire pressure should be measured when tire is cold.
Tire pressure should be set to the specifications on tire placard

affixed to the glove box door.

ABNORMAL TIRE WEAR
Correct abnormal tire wear according to chart shown below.

Checking Tire Condition
TIRE CONDITION

e When tread wear indicators appear, replace tire with new

e Check tread and side walls for cracks, holes, separation or
damage.
e Check tire valves for air leakage.

Condition

Probable cause

Corrective action

Condition

Probable cause

Corrective action

e Underinflation
(both sides wear)

® Incorrect wheel
camber (one
side wear)

® Hard cornering

® Lack of rotation

® Measure and ad-
just pressure.

® Repair, or replace
axle and suspen-
sion parts.

® Reduce speed.

o Rotate tires.

Feathered edge

BEVICERIUC @
Bed Y Dy vy omm
R Y RV R R RV RY ]

Toe-in or toe-out wear

® Incorrect toe

® Adjust toe-in.

Center wear

SMA197B

® Overinflation

® Lack of rotation

® Measure and
adjust pressure.
® Rotate tires.

Uneven wear

® |ncorrect camber
or caster

e Malfunctioning
suspension

e Unbalanced wheel

o Out-of-round
brake drum

o Other mechanical
conditions

e Lack of rotation

® Repair, or replace
axle and suspen-
sion parts.

® Repair, replace or,
if necessary,
reinstall.

e Balance or replace.

e Correct or replace.

e Correct or replace.

o Rotate tires.
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Tire Replacement

CAUTJON:

e Do not mix different types of tires, such as bias, bias belted
and radial tires under any circumstances.

When replacing a tire, use a tire of the same size.

Use recommended tires and wheels.

Do not mix tires of different brands or tread patterns.

When replacing standard tires with those tires of an optional
recommended size and of different diameter, the speedom-
eter must be recalibrated.

e Install road wheel using the wheel hub boss.

Road wheel

T SMAS5088B

e Use tapered wheel nuts for both steel and aluminum wheels.

SMA5098B

e Tighten wheel nuts in crisscross fashion.
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Wheel Nut

CAUTION:

e Be careful not to smear threaded portion of bolt and nut as
well as seat of nut with oil or grease.

SMA221B

Tire Repair

CAUTION:

When replacing tire, take extra care not to damage tire bead, rim-

flange and bead seat.

When installing tire, note the following items:

a. Install valve core and inflate to proper pressure. Check
locating rings of tire to be sure they show around rim flanges
on both sides.

b. Check valves for leakage after inflating tires.

c. Be sure to tighten valve caps firmly by hand.

WARNING:

To avoid serious personal injury, never stand over tire when in-
flating it. Never inflate to a pressure greater than 40 psi (275
kPa). If beads fail to seat at that pressure, deflate tire, lubricate
it again, and then reinflate it. If tire is overinflated, the bead
might break, possibly resulting in serious personal injury.

_______ Wheel Inspection

5\ e Check wheel rim (especially rim flange and bead seat) for
rust, distortion, cracks or other damage.

e Examine wheel rim for lateral and radial runout with dial
gauge.

Steel wheel Aluminum wheel

Lateral runout (A) and

- . 0.012 in) or less
radial runout (B) 0.3 mm { in) or

Average (C) of right and

. 0.5 mm (0.020 in) or less -
SMA140B left radial runout

Average (D) of right and

0.8 mm (0.031 in) or less -
left lateral runout

Difference between right

. 0.5 mm (0.020 in) or less |0.2 mm (0.008 in) or less
and left radial runout

e Replace wheel when any of the following conditions occur.
a. Bent, dented or heavily rusted

b. Elongated bolt holes

c. Excessive lateral or radial runout
d. Air leaks through welds

e. Wheel nuts will not stay tight
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Cause . Wheel static Wheel dynamic
unbalance unbalance
Symptom Wheel tram
of . P Wheel shimmy
Wheel shimmy
unbalance
Corrective | Balance statically Balance dynamically

action

Place balance
weights here

Wheel shimmy

~ =

Place balance
weights here

[Ioavv., Heavy |ocation
t
ocation ‘\/
Wheel shimmy
SMAO075

Balancing Wheels

Adjust wheel balance using road wheel center.
Wheel balance (Maximum allowable unbalance at
rim flange):
Refer to S.D.S.
Tire balancing weight: Refer to S.D.S.

Tire Rotation
e Do not include the T-type spare tire when rotating the tires.

Models equipped with directional wheels
‘ ) FRONT [[ ]

-~ ——
——

)

) FRONT F
_ i i
! VA
_ _ o

Other models

SFA297A
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Spare Tire

T-TYPE SPARE TIRE

The T-type spare tire is designed for emergency use only.

The spare tire can be used repeatedly for emergency situations.

Precautions when using T-type spare tire

e Periodically check tire inflation pressure, and always keep it
at 60 psi (412 kPa).

e Do not drive vehicle at speeds faster than 80 km/h (50 MPH).

e T-type spare tire is designed only for temporary use as a
spare. Dismount it and keep it as a spare as soon as standard
tire repair has been completed.

e Do not attach a tire chain.
Do not use T-type spare tire on other vehicles.
Do not make a sharp turn, or apply brakes suddenly while
driving.

e As soon as tread wear indicator becomes visible, replace tire
with a new one.

e Mounting and dismounting to and from road wheel can be
carried out in the same manner as any ordinary tire.

o Use of wheel balance is unnecessary.
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Checking Steering Gear and Linkage

e Steering gear:

(1) Check gear housing and boots for looseness,
damage or grease leakage.

(2) Check connection with steering column for
looseness.

e Steering linkage:

(1) Check ball joint, dust cover and other com-
ponent parts for looseness, wear, damage or
grease leakage.

(2) Check for missing parts (cotter pins, washer,
etc.).

SMA549B

Checking Power Steering System Fluid and Lines

; L e Check lines for proper attachment, leaks,
fl . . .
®  Check fluid level, when the fluid is cold cracks, damage, loose connections, chafing and

deterioration.

SMAS550B
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Lubricating Hood Latches, Locks and Hinges

SMA698B

Checking Seat Belts, Buckles Retractors,
Anchors and Adjusters

CAUTION:

1. If the vehicle is collided or overturned, replace the
entire belt assembly, regardless of nature of
accident.

2. If the condition of any component of a seat belt is
questionable, do not have seat belt repaired, but
replaced as a belt assembly.

3. If webbing is cut, frayed, or damaged, replace blet
assembly.

4. Do not spill drinks, oil, etc. on inner lap beit
buckle. Never oil tongue and buckle.

5. Use a NISSAN genuine seat belt assembly.

M Anchor bolt

35.8 -45.6 N'm
(3.65 - 4.65 kg-m, 26.4 - 33.6 ft-Ib)

Check belts for damage.

Check anchors for loose mounting.

Check retractor
for smooth
operation.

For front seat belt, shock Check function of
absorber type belt has been  buckles and tongues
used. when buckled and
Replace the belt when loop ~ released. Anchor
has been pulled out and

“REPLACE BELT" is visible

because this seat belt has a

loop of webbing under the

sleeve. SMA699B

Retractor
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Engine Maintenance — GA16i
INSPECTION AND ADJUSTMENT
Drive belt deflection

Unit: mm (in)

Used belt deflection
Set deflection of new belt
Limit Adjusted deflection
Alternator
With power steering 11 (0.43)
7-9(0.28-0.35) 6 -8 (0.24 - 0.31)
Without power steering 10 (0.39)
Air conditioner compressor 7.5 (0.295) 4-6(0.16 -0.24) 3-5(0.12 -0.20)
Power steering oil pump 7.5 (0.295) 4-6(0.16 - 0.24) 3-5(0.12-0.20)
Applied pushing force 98 N (10 kg, 22 Ib)

Oil capacity (Refill capacity)
Unit: 2 (US gt, Imp qt)

With oil filter 3.2 (3-3/8, 2-7/8)

Without oil filter 2.8 (3,2-1/2)

Coolant capacity (Refill capacity)

With reservoir tank
Unit: 2 (US qt, Imp qt)

M/T 5.4 (5-3/4, 4-3/4)

AT 5.9 (6-1/4, 5-1/4)

Spark plug

Standard type BCPR5ES-11

Hot type BCPR4ES-11

Cold type BCPR6ES-11

Plug gap mm (in) 1.0-1.1 (0.039 - 0.043)
fgnition wire resistance kQ Less than 30

MA-42



SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Engine Maintenance — CA18DE

INSPECTION AND ADJUSTMENT TIGHTENING TORQUE
Drive belt deflection ' ' Unit Nom kgm b
Unit: mm (in)
il drain pl -3 .0-40 22-2
Used belt deflection Set Oil pan drain plug 29-39 3 2-2
. Spark plug 20-29 2.0-3.0 14-22
imi Adjust | eTiection k angl 7-8 07-08 5.1-58
Limit deflection of new belt Crank angle sensor - .7 - 0. .1-5,
Crankshaft pulley 142 - 152 145-155 105-112
Alternator - .
Models without air 12 (0.47) 6-8 Tlrlr:mg bilt tensioner 22-29 2.2-30 16-22
conditioner : (0.24 - 0.31) 5.7 pulley nu
- (0.20 - 0.28) Engine mount bracket bolt 39 - 54 40-55 29-40
Models with air 10 (0.39) 5-7 I
conditioner ' (0.20-0.28)
. . 12.5 7-9 6-8
P
ower steering ol PUMP | (4 492)  |(0.28 - 0.35){(0.24 - 0.31)
Air conditioner 3-4 3-4
compressor 610.24) (0.12-0.16) {(0.12- 0.16)

Applied pushing force: 98 N (10 kg, 22 Ib)

Coolant and oil capacity
Unit: 2 (US qt, Imp qt)

Coolant (with reservoir tank) Approx. 5.8 (6-1/8, 5-1/8)
Reservoir tank 0.6 (5/8,1/2)
Engine oil
With oil filter change Approx. 3.8 (4, 3-3/8)
Without oil filter change Approx. 3.4 (3-5/8, 3)
Spark plug
Platinum type
Standard type PFR6A-11
Hot type PFR5A-11
Cold type PFR7A-11
Conventional type (Refer to PERIODIC MAINTENANCE.)

BCPR5ES-11, BCPRGES-11, BCPR7ES-11

Gap: 1.1 mm (0.043 in)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Chassis and Body Maintenance

INSPECTION AND ADJUSTMENT

Clutch
GA16i engine model

Unit: mm (in)

Rear axle and rear suspension (Unladen)*

Pedal free height ““H"’

162 -172 (6.38 - 6.77)

Pedal free travel “*A’’

12.56-17.5(0.492 - 0.689)

Camber degree —2°00* to —0°30’
Toe-in
mm (in) —1.5 to 2.5 (—0.059 to 0.098)

(Total toe-in) degree

-9’ to 15’

CA18DE engine model

Unit: mm (in)

Pedal free height “H"”

162-172(6.38-6.77)

Pedal free play A"

1-3(0.04-0.12)

*: Tankful of fuel, radiator coolant and engine oil full
Spare tire, jack, hand tools, mats in designated positions

Front axle and front suspension (Unladen)*

Model
GA16i engine CA18DE engine
Item
Camber degree —1°15" t0 0°15’
Caster degree 1°10’ - 2°40°
Toe-in
mm (in) —1 to 1 (—0.04 to 0.04)

(Total toe-in) degree

—6'to 6’

Kingpin inclination
degree

13°40' - 15°10’

Front wheel turning angle
Toe-out turn

Inside/outside 21°36'/20° 22°24'/20°
degree

Full turn

Inside/outside 37° -40°/32°30° 36° - 39°/30°
degree

*: Tankful of fuel, radiator coolant and engine oil full
Spare tire, jack, hand tools, mats in designated positions

Brake
Unit: mm (in)
Disc brake
Pad minimum thickness 2.0 (0.079)
Rotor minimum thickness
CL18B 10.0 (0.394)
AD18V 16.0 (0.630)
Drum brake
Lining minimum thickness 1.5 (0.059)
Drum maximum inner dia.
LT20A 204.5 (8.05)
Pedal
Free height “'H" "
M/T 160 - 168 (6.30 - 6.61)
AT 164 - 174 (6.46 - 6.85)
Free play A" 1-3(0.04-0.12)

Depressed height ‘D"
[Under force of 490 N (50 kg,
110 Ib) with engine running]

M/T: 80 (3.15) or more
A/T: 85 (3.35) or more

Parking brake
Number of notches
[at pulling force 196 N (20 kg,
44 1b)]

7 - 11 notches

MA-44



SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Wheel and tire

Tire inflation

Proper tire pressures are shown on the tire placard

Chassis and Body Maintenance (Cont’d)
TIGHTENING TORQUE

affixed to the glove box door.

Tire pressure should be checked when tires are

COLD.
Steel wheel Aluminum wheel
Lateral runout (A) and _ 0.3 mm
radial runout (B) (0.012 in) or less
0.5 mm -

Average (C) of right and
left radial runout

(0.020 in) or less

Average (D) of right and
left lateral runout

0.8 mm
(0.031 in) or less

Difference between right
and left radial runout

0.2 mm
(0.008 in) or less

0.5 mm
(0.020 in) or less

Wheel balance (Maximum
allowable unbalance at
rim flange) gr (oz)

10 (0.35)

Tire balance weight
gr (oz)

5-60(0.18-2.12),
Spacing 5 (0.18)

Unit N-m kg-m ft-lb
Clutch
Pedal stopper lock nut 16 -22 16-2.2 12-16
Manual transaxle
Drain and filler plugs 25-34 25-35 18-25
Automatic transaxle
Drain plug 7-13 0.7-13 5.1-94
Front axle and front
suspension
Tie-rod lock nut 37 -46 3.8-4.7 27-34
Camber adjusting pin 98-118 100-120 72-87
Rear axle and rear
suspension
Toe adjusting pin 98-118 10.0-12.0 72-87
Brake system
Air bleed valve 7-9 0.7-09 5.1-6.5
Brake lamp switch lock 12 -15 1.2-15 9-11
nut
Brake booster input 16 - 22 16-2.2 12-16
rod lock nut
Wheel and tire
Wheel nut 98 -118 10.0-120 72-87
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PRECAUTION

LIQUID GASKET APPLICATION PROCEDURE

a. Before applying liquid gasket, remove all traces of old liquid
gasket from mating surface using a scraper.

b. Apply a continuous bead of liquid gasket to mating surface.
(Use Genuine Liquid Gasket or equivalent.)

c. Be sure liquid gasket is 3.5 to 4.5 mm (0.138 to 0.177 in)
wide (for oil pan).
Be sure liquid gasket is 2.0 to 3.0 mm (0.079 to 0.118 in)

Bolt hole wide (in areas except oil pan).

d. Apply liquid gasket to inner sealing surface around hole

SEM371C perimeter area.

Groove

(Attaching should be done within 5 minutes after coating at
least 30 minutes after installing.)
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PREPARATION

SPECIAL SERVICE TOOLS

Tool number
(Kent-Moore No.)
Tool name

Description

Engine application

GA CA

ST0501S000

« - )

Engine stand assembly
@ ST05011000

« - )
Engine stand

(2 ST05012000

« - )

Base

When overhauling engine

Engine attachment
assembly
@® KV10106500
« - )
Engine attachment
@ KV10113300
« - )
Sub attachment

When overhauling engine

Engine attachment
assembly )
® KV10108101
« - )
Engine attachment
@ KV10106500
« =)

Sub-attachement

'KV10107400
(J26365-12,
J26365)
Piston pin press stand

@ KV10107310
( - )
Center shaft
@ ST13040020
( - )
Stand

(3 ST13040030
( - )
Spring

® KVv10107320
«( - )
Cap

® ST13040050
«( - )
Drift

Disassembling and assembling

piston pin
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PREPARATION

Tool number
(Kent-Moore No.)
Tool name

Description

Engine application

GA CA

KV10107900
« =)

Valve lip seal puller

Displacement valve lip seal

(J36467)
Valve oil
seal remover

Displacement valve oil seal

KV1011800
« - )
KV10111000
(. - )
Valve guide drift

Removing and installing
valve guide

Intake (D) :
Exhaust (D) :

6.0 mm (0.236 in) dia.
6.5 mm (0.256 in) dia.

KV101092S0
« - )

Valve spring compressor

@ KVv10109210
« - )
Compressor

@ KV10109220
« - )
Adapter

Disassembling valve
mechanism

(J36420)
Valve spring
compressor

Disassembling and assembling
valve components

@ KV10107501
« - )
Valve lip seal drift
@ KVv10113100
« - )
Valve lip seal drift
attachment
(® KV10113200
« - )
Valve lip seal drift
attachment
@ KV10111400
« - )
Valve lip seal drift
attachment

Installing valve lip seal
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PREPARATION

Tool number Engine application

(Kent-Moore No.) Description
Tool name GA CA

KV10111100 : Removing oil pan
( - )
Seal cutter X X

WS39930000
« - )

Tube presser

Pressing the tube of liquid
gasket

EMO03470000
(J8037)
Piston ring compressor

Installing piston assembly
into cylinder bore

KV101070S0 Disassembling and assembling

« - ) piston with connecting rod

Piston pin press stand

® KV10107010
( - )
Center shaft

@ ST13030020 (=)
( - ) y ¢
Stand

® ST13030030
( - )
Spring

® Kv10107020
( - )
Cap

(% ST13030051
( - )
Drift
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PREPARATION

COMMERCIAL SERVICE TOOLS

Engine application

Tool name Description
GA CA
Spark plug wrench Removing and installing
spark plug
X X
16 mm
(0.63 in)
Pulley holder Holding camshaft pulley while
tightening or loosening
camshaft bolt X X
Valve seat cutter set Finishing valve seat dimensions
X X
Piston ring expander Removing and installing
piston ring
X X
Valve guide drift Removing and installing valve
Intake & Exhaust: .
AB ? guide
A =9.5mm - X
(0.374 in) dia. -
B =5.5mm
(0.217 in) dia.
Valve guide reamer Reaming cylinder head for
oversize valve guide (1) .
® Reaming valve guide inner ().
D,
- X
Intake & Exhaust:
D, =6.0 mm
@ (Kv10111700) (0.236 in) dia.
< D, =10.2mm
D, (0.402 in) dia.
Valve guide and hole Reaming valve guide and hole
reamer
@ Intake
@ Exhaust
X -

z://;
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OUTER COMPONENT PARTS lalill

Distributor

{OJ 9.1-11.8

(0.93-1.2,6.7 -8.7)

16 -21
(1.6-21,

12-15)—§w

[C) 21-26
(2.1-2.7,15-20)_—"

Throttle body

Oil filter (1.6 -2.2,12 - 16)

: ‘ Starter
&\@ [Q] 31-42
E.G.R. control valve : (3.2-4.3,
16 - 21 23 - 31)
(16-2.1,12-15)
[0)23-3.0
{(0.23-0.31,
17-2.2)

U] 15-25(1.5-25,11-18)
Exhaust gas temperature
sensor (California model only)

O 5.7
(05-0.7,3.6 -5.1)

© 16-21

(16-2.1,12-15) j

Power steering pump

[O): N'm (kg-m, ft-b)

SEM346C
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OUTER COMPONENT PARTS GA16i

M 3.7-5.0

(0.38 -0.51,2.7 -3.7)

[ 34.24 m
(35-4.5,25-33) . B
\ Front
@@\—Fj 22 (2.2, 16)
S |

— R
6.3-83 S 6-21,12-15 32 (35,25
M(o.s4-o.$5_,4.6-s.1) 5 @ - 25)
63-83 N
%4-0.85, Sagss
46 -6.1), 1o
- Q5 lfj
AT 0
6) FEHN
© 40 -50

(4.1-5.1,30-37)
Exhaust gas
sensor

A 3 /
(1.6-2.1,12-15) /
yavs

’ 3.7-5.0
(0.38 - 0.51

[ 132-152
(135 - 15.5,98 - 112)

’

[C) 37-50
(0.38-0.51,
27-37)

(16 -2.1,12-15)
37 -50
(3.8-5.1,27 -37)

Alternator

[ 37-50

(3.8-5.1,27 -37)
Compressor bracket

[0 : N-m (kg-m, ft-ib)

SEM350C
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COMPRESSION PRESSURE GA16i

Measurement of Compression Pressure

1. Warm up engine.
2. Turn ignition switch off.
3. Release fuel pressure.
Refer to “‘Releasing Fuel Pressure” in section EF & EC.
4. Remove all spark plugs.
5. Disconnect distributor center cable.

6. Attach a compression tester to No. 1 cylinder.

7. Depress accelerator pedal fully to keep throttle valve wide

open.

Crank engine and record highest gauge indication.

Repeat the measurement on each cylinder as shown above.
@‘\ ® Always use a fully-charged battery to obtain specified

( " engine revolution.

Compression pressure: kPa (kg/cm’, psi)/350 rpm

‘1

©®

< T Standard

%’L 1,245 (12.7, 181)
SE,GMV;'C Minimum

981 (10.0, 142)
Difference limit between cylinders:
98 (1.0, 14)

10. If cylinder compression in one or more cylinders is low, pour
a small amount of engine oil into cylinders through spark
plug holes and retest compression.

@ If adding oil helps compression, piston rings may be worn
or damaged. If so, replace piston rings after checking
piston.

@ If pressure stays low, a valve may be sticking or seating
improperly. Inspect and repair valve and valve seat. (Refer
to S.D.S.) If valve or valve seat is damaged excessively,
replace them.

@ |f compression in any two adjacent cylinders is low and if
adding oil does not help compression, there is leakage
past the gasket surface. If so, replace cylinder head
gasket.
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OIL PAN GA16i |

lr/ /11

Front tube % tub}e@
/‘(s—jsmsm'c
/ KV10111100 P

)
SEM349B

SEM295C

Tube presser
WS39930000

SEM296C

Removal

1. Drain engine oil.

2. Remove the following parts.
® Exhaust front tube

® Center member (2WD only)

3. Remove oil pan.

(1) Insert Tool between cylinder block and oil pan.

® Do not insert screwdriver, or oil pan flange will be
deformed.

(2) Slide Tool by tapping its side with a hammer, and remove oil
pan.

Installation

1. Before installing oil pan, remove all traces of liquid gasket
from mating surface using a scraper.

® Also remove traces of liquid gasket from mating surface of
cylinder block.

2. Apply a continuous bead of liquid gasket to mating surface
of oil pan.
® Use Genuine Liquid Gasket or equivalent.
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OIL PAN GA16i
Installation (Cont’d)

® Be sure liquid gasket is 3.5 to 4.5 mm (0.138 to 0.177 in)
wide.

Cut here.

) 4

Liquid gasket

SLC906
3. Apply liquid gasket to inner sealing surface as shown in
7 mm (0.28 in) figure.
— = ‘____ @ Attaching should be done within 5 minutes after coating.

4. |Install oil pan.
» ® Wait at least 30 minutes before refilling engine oil.

Inner
side

Groove Bolt hole

SEM9098
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TIMING CHAIN

Thermoswitch

5-7
(0.5-0.7,36 -5.1)

Cl13-19(1.3-1.9,9-14)

Chain tensioner

[ 13-19(13-1.9,
9-14)

B 5-7(05-07,

3

@@< i

[0 13-19(13-1.9,9-14)

Chain guide

(0.64 -0.85,
4.6 -6.1) Front oil seal @

M8: 16 - 21 Cam sprocket
116-2.1,12-15) [0] 6.3-8.3 (0.64 - o
132 - 152 0.85,4.6-6.1) {n a0
(135-155,98-112)  cmp QQQ
O] 6.3-8.3(0.64-0.85,4.6 -6.1) G@
2 3 (O] 98 - 127 .
] (10-13,72 -94) ,

Timing chain

NS | 7
| &
X\ /@\
) b Crank sprocket

Oil pump drive spacer
[UJ : N-m (kg-m, ft-lb)
SEM424C
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TIMING CHAIN

/ SMA966B

~N S
Engine front

mounting bracket

[e) P
No. 1 cylinder at T.D.C. —

Distributor rotor position  ggmM376C

CAUTION:

After removing timing chain, do not turn crankshaft and
camshaft separately, or valves will strike piston heads.

Removal

1.

QRN X Bl

N o

12.
13.

Drain engine coolant from radiator and cylinder block.

Be careful not to spill coolant on drive belts.
Remove oil pan. (Refer to ““Removal” of “OIL PAN".)
Remove the following belts.

Power steering pump drive belt

Compressor drive belt

Alternator drive belt

Remove power steering pump bracket.

Remove air cleaner.

Hang engine front side using chain block.
Remove engine mounting bracket.

Remove water pump.
Remove chain tensioner from front cover.

. Remove rocker cover.
. Remove all spark plugs.

Set No. 1 cylinder at T.D.C. on its compression stroke.
Remove crankshaft pulley.
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TIMING CHAIN

GA16i

Timing
chain

Crankshaft
sprocket

o
c—
E:rr:z::? (e s
im) 4
-w‘g,: Sz
i 20\
C (7

I
=)

£

3
¥
c

C!

0

B

D0 O
YV TV T T
[¢)
(&

A
9

Y
060”
[*]

x D

)

7
o B
Q
iy
9

SME303C

~

~

o
T
\/

Removal (Cont’d)
14. Remove front cover.

15. Remove camshaft sprocket bolt.

16. Remove the following parts.
® Chain guides

® Camshaft sprocket, crankshaft sprocket and timing chain

EM-14



TIMING CHAIN GA16i

Inspection

Check for cracks and excessive wear at roller links. Replace
if necessary.

Installation
1. Confirm that No. 1 piston is set at T.D.C. of its compression
stroke.

18 P
No. 1 cylinder at T.D.C. —

Distributor rotor position  sgm376C

No.1 cylinder at T.D.C.

Crankshaft key position  sem377¢
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TIMING CHAIN

Mating mark (silver)

Mating mark

Same
number
link

23 links 23 links

Mating mark

(silver) SEM410C

Chamfered
side

f SEM308C

SEM309C

Installation (Cont’d)

2. Install camshaft sprocket, crank shaft sprocket and timing
chain.

® Set timing chain by aligning its mating marks with those of
crankshaft sprocket and camshaft sprocket.

® Make sure sprocket’s mating mark faces engine front.

® The number of links between the alignment marks (silver)
are the same for the left and right sides, so either side
can be used during alignment with the sprocket.

3. Tighten camshaft sprocket bolt.
® When installing washer, face its non-chamfered side to-
ward camshaft sprocket.
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TIMING CHAIN

GA16i

Camshaft
sprocket

Crankshaft
sprocket

Front cover
SEM310C

SEM302C

Installation (Cont’d)
4. Install chain guide.

@ When installing chain guide, move chain guide in direction

that tensions chain.

5. Apply liquid gasket to front cover.

6. Install front cover.

Be careful not to damage cylinder head gasket.

Engine mounting bracket
Power steering pump bracket

7. Install chain tensioner.

8. Install oil pan.

9. Install the following parts.
® Water pump

® Crank pulley

[ ]

{
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OIL SEAL REPLACEMENT GA16i

VALVE OIL SEAL

1. Remove rocker cover.

2. Remove rocker shaft assembly.

3. Remove valve spring and valve oil seal with Tool or suitable
tool.

Piston concerned should be set at T.D.C. to prevent valve
from falling.

4. Apply engine oil to new valve oil seal and install it with Tool.

=B OO Y\
— A% fKv10107801 ( — )
SAN B iNT. kviotsioo( — )

SEM312Cc —7 EXH. KV10113200 ( — )

Valve oil seal

Valve
spring seat

SEM313C

Engine ‘ H Engine

OIL SEAL INSTALLING DIRECTION

inside outside
Oil seal lip: Dust seal lip
SEM715A

FRONT OIL SEAL

1. Remove front cover. Refer to ““Removal’ of “TIMING CHAIN"".
2. Remove front oil seal from front cover.
Be careful not to damage oil seal retainer.

SEM314C
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OIL SEAL REPLACEMENT

GA16i

SEM315C

>
Y, o
\/{ o>
. SEM316C

J
[—8—F0—"\ semarrc

SEM318C

o\ Apply liquid gasket.
O NI i

Rear oil seal retainer
SEM319C

3. Apply engine oil to new oil seal and install it using suitable
tool.

REAR OIL SEAL

1. Remove flywheel or drive plate.
2. Remove rear oil seal retainer.
3. Remove traces of liquid gasket using scraper.

4. Remove seal from rear oil seal retainer.

5. Apply engine oil to new oil seal and install it using suitable
tool.

6. Apply liquid gasket to rear oil seal retainer.
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CYLINDER HEAD

Rocker cover

Q) 37-41
[C)2-40.2-04,1.4-29) (3.8-4.2,27 - 30)

Rocker shaft

Camshaft

H Refer to installation
of cylinder head.

Spring retainer

Spring

Rocker arm
Valve cotter\‘ %

Cylinder head

Locate plate

Spring seat\% [OJ 6.3-8.3
= (0.64-0.85,4.6 -6.1)
Oil seal @\6

\/
Gasket @

Cam sprocket cover Cylinder head

gasket Q

[O37-50
(0.38-051,2.7-3.7)

Liquid gasket

Intake valve

Water outlet [C] 6.3-8.3 (0.64 - 0.85, 4.6 - 6.1)

:OJ : N-m (kg-m, ft-Ib)
SEM320C
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CYLINDER HEAD

0.K.

Rocker arm with
hydraulic valve
lifter

SEM878B

/ SMAQ966B

No.1 cylinder at T.D.C.
O

Camshaft rear view SEM438C

CYLINDER HEAD

CAUTION:

® When installing sliding parts such as rocker arms, cam-
shaft and oil seal, be sure to apply new engine oil on their
sliding surfaces.

® When tightening cylinder head bolts and rocker shaft bolts,
apply new engine oil to thread portions and bolts seat
surfaces.

® Hydraulic valve lifters are installed in each rocker arm. If
hydraulic valve lifter is kept on its side, even when
installed in rocker arm, there is a risk of air entering it.
After removal, always set rocker arm straight up, or when
laying it on its side, have it soak in new engine oil.

@ Do not disassemble hydraulic valve lifter.
@ Attach tags to valve lifters so as not to mix them up.

Removal

1. Drain coolant from radiator and cylinder block.
Be careful not to spill coolant on drive belts.

2. Disconnect exhaust tube from exhaust manifold.

3. Remove intake manifold bracket.

4. Remove air cleaner.

5. Release fuel pressure.

® Refer to ‘“Releasing Fuel Pressure” in section EF & EC.
6. Disconnect distributor center cable.

7. Remove rocker cover.

8. Remove distributor from cylinder head.

9. Remove all spark plugs.

10. Set No. 1 piston at T.D.C. of its compression stroke.
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CYLINDER HEAD GA16i

SEM411C

o o

oD 0@ o® Om 0®)

dl| | 0@ 0@ o® o®@ 0@
® o © ©

@ @
Loosen in numerical order, SEM322C

Intake
manifold

Exhaust rocker

. arm
F'* front mark SEM323C

Removal (Cont'd)

11. Remove camshaft sprocket.
12. Remove timing chain.
® Mark alignment marks on timing chain and sprocket.

® Timing chain will not be disengaged or dislocated from
crankshaft sprocket unless front cover is removed. For this
reason, stopper need not be used.

Cast portion of front cover is located on lower side of

crankshaft sprocket so timing chain is not disengaged from

sprocket.

13. Remove cylinder head with manifolds.

® Head warpage or cracking could result from removing in
incorrect order.

® Cylinder head bolts should be loosened in two or three
steps.

Disassembly
1. Remove manifolds from cylinder head.

2. Remove rocker shafts with rocker arms.
Bolts should be loosened in two or three steps.
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CYLINDER HEAD

Feeler gauge SEM326C

SEM327C

Disassembly (Cont’d)

3. Remove camshaft.

® Before removing camshaft, measure camshaft end play.
4. Remove valve components with Tool.

5. Remove valve oil seal with Tool or suitable tool.

Inspection

CYLINDER HEAD DISTORTION
Head surface flatness:
Less than 0.1 mm (0.004 in)
If beyond the specified limit, replace it or resurface it.

Resurfacing limit:
The cylinder head of resurfacing limit is determined by the
cylinder block resurfacing in an engine.
Amount of cylinder head resurfacing is “A”.
Amount of cylinder block resurfacing is “B”.
The maximum limit is as follows:
A + B = 0.2 mm (0.008 in)
After resurfacing cylinder head, check that camshaft rotates
freely by hand. If resistance is felt, cylinder head must be
replaced.
Nominal cylinder head height:
120.60 - 120.80 mm (4.7480 - 4.7559 in)

CAMSHAFT VISUAL CHECK
Check camshaft for scratches, seizure and wear.

CAMSHAFT RUNOUT

1. Measure camshaft runout at the center journal.
Runout (Total indicator reading):
Limit 0.1 mm (0.004 in)
2. If it exceeds the limit, replace camshaft.
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SEM549A

Bore gauge
gaug SEM328C

SEM329C

SEM330C

Inspection' (Cont’d)
CAMSHAFT CAM HEIGHT

1. Measure camshaft cam height.
Standard cam height:
Intake
35.933 - 36.123 mm (1.4147 - 1.4222 in)
Exhaust
35.746 - 35.936 mm (1.4073 - 1.4148 in)
Cam wear limit:
0.20 mm (0.0079 in)
2. If wear is beyond the limit, replace camshaft.

CAMSHAFT JOURNAL CLEARANCE

1. Install camshaft bracket and tighten bolts to the specified
torque.
2. Measure inner diameter of camshaft bearing.
Standard inner diameter:
42.000 - 42.025 mm (1.6535 - 1.6545 in)

3. Measure outer diameter of camshaft journal.
Standard outer diameter:
41.935 - 41.955 mm (1.6510 - 1.6518 in)
4. If clearance exceeds the limit, replace camshaft and/or
cylinder head.
Camshaft journal clearance limit:
0.15 mm (0.0059 in)

CAMSHAFT END PLAY
Install following parts in cylinder head.
Camshaft
Camshaft locate plate
Camshaft sprocket
Distributor
Measure camshaft end play.
Camshaft end play:
Standard
0.030 - 0.130 mm (0.0012 - 0.0051 in)
Limit 0.20 mm (0.0079 in)

CAMSHAFT SPROCKET RUNOUT

1. Install sprocket on camshaft.
2. Measure camshaft sprocket runout.
Runout (Total indicator reading):
Limit 0.25 mm (0.0098 in)
3. If it exceeds the limit, replace camshaft sprocket.

NMoooeo
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CYLINDER HEAD

O : )/ N Oy
O O Approx. 25 mm (0.98 in)

N oK/

SEMB800A

Oil

SEMO08A

Intake side
KV10111800
( - )
Exhaust side
KV10111000

SEM332C

Suitable reamer

9/0\/

M
€
SEM333C

Inspection (Cont’d)

VALVE GUIDE CLEARANCE
1. Measure valve deflection in a right-angled direction with
camshaft. (Valve and valve guide mostly wear in this direc-
tion.)
Valve defiection limit (Dial gauge reading):
0.2 mm (0.008 in)

2. If it exceeds the limit, check valve to valve guide clearance.
a. Measure valve stem diameter and valve guide inner diameter.
b. Check that clearance is within specification.
Valve to valve guide clearance limit:
0.1 mm (0.004 in)
c. If it exceeds the limit, replace valve or valve guide.

VALVE GUIDE REPLACEMENT

1. To remove valve guide, heat cylinder head to 150 to 160°C
(302 to 320°F).

2. Drive out valve guide with a press [under a 20 kN (2 t, 2.2
US ton, 2.0 Imp ton) pressure] or hammer and Tool or
suitable tool.

3. Ream cylinder head valve guide hole.
Valve guide hole diameter (for service parts):
Intake
10.185 - 10.196 mm (0.4010 - 0.4014 in)
Exhaust
10.785 - 10.796 mm (0.4246 - 0.4250 in)
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Intake side

Exhaust side

SEM334C

(

Intake side
KV10111600

Exhaust side
~_KV10113400

- )

SEM795A

Inspection (Cont’d)

4. Heat cylinder head to 150 to 160°C (302 to 320°F) and
press service valve guide onto cylinder head.
Projection “L”:
Intake
13.2 - 13.4 mm (0.520 - 0.528 in)
Exhaust
14.7 - 14.9 mm (0.579 - 0.587 in)

5. Ream valve guide.
Finished size:
Intake
6.000 - 6.015 mm (0.2362 - 0.2368 in)
Exhaust
6.600 - 6.615 mm (0.2598 - 0.2604 in)

VALVE SEATS

Check valve seats for any evidence of pitting at valve contact

surface, and reseat or replace if it has worn out excessively.

® Before repairing valve seats, check valve and valve guide
for wear. If they have worn, replace them. Then correct
valve seat.

® Cut with both hands to uniform the cutting surface.

REPLACING VALVE SEAT FOR SERVICE PARTS

1. Bore out old seat until it collapses. The machine depth stop
should be set so that boring cannot continue beyond the
bottom face of the seat recess in cylinder head.

2. Ream cylinder head recess.

Reaming bore for service valve seat
Oversize [0.5 mm (0.020 in)]:
Intake
30.500 - 30.516 mm (1.2008 - 1.2014 in)
Exhaust
34.300 - 34.316 mm (1.3504 - 1.3510 in)

Reaming should be done to the concentric circles to valve

guide center so that valve seat will have the correct fit.
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SEMO08A

INTAKE EXHAUST
Standard Standard

5.9 mm (0.232 in)

SEM414C
T (Margin thickness)
o
a
D d
— L
SEM188A
a} S
SEM288A

Inspection (Cont’d)

3. Heat cylinder head to 150 to 160°C (302 to 320°F).
4. Press fit valve seat until it seats on the bottom.

5. Cut or grind valve seat using suitable tool at the specified

dimensions as shown in S.D.S.
6. After cutting, lap valve seat with abrasive compound.
7. Check valve seating condition.
Seat face angle “o/”:
44°45’ - 45°15’ deg.
Contacting width “W”’:
Intake 1.5 mm (0.059 in)
Exhaust 1.8 mm (0.071 in)

VALVE DIMENSIONS

Check dimensions in each valve. For dimensions, refer to S.D.S.
When valve head has been worn down to 0.5 mm (0.020 in) in
margin thickness, replace valve.

Grinding allowance for valve stem tip is 0.2 mm (0.008 in) or
less.

VALVE SPRING

Squareness
1. Measure “S’ dimension.
Out-of-square:
Intake
Less than 2.3 mm (0.091 in)
Exhaust
Less than 2.4 mm (0.094 in)
2. If it exceeds the limit, replace spring.
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EM113

Inspection (Cont’'d)

Pressure
Check valve spring pressure.

Pressure: N (kg, Ib) at height mm (in)

Standard:
Intake
489.4 (49.9, 110.0) at 33.8 (1.331)
Exhaust
545.3 (55.6, 122.6) at 34.2 (1.346)
Limit:
Intake
More than 436.4 (44.5, 98.1)
at 33.8 (1.331)
Exhaust
More than 486.4 (49.6, 109.4)
at 34.2 (1.346)

[ Modified

SEM2638B

1989 Pulsar Service Manual
AM89-009 (TS89—038)
Revised March 1989

If it exceeds the limit, replace spring.

ROCKER SHAFT AND ROCKER ARM

1. Check rocker shafts for scratches, seizure and wear.

2. Check outer diameter of rocker shaft.
Diameter:

21.979 - 22.000 mm (0.8653 - 0.8661 in)

3. Check inner diameter of rocker arm.
Diameter:

22.023 - 22.043 mm (0.8670 - 0.8678 in)

Rocker arm to shaft clearance:

0.023 - 0.064 mm (0.0009 - 0.0025 in)

® Keep rocker arm with hydraulic valve lifter standing to
prevent air from entering hydraulic valve lifter when

checking.

EM-28




GA16i

CYLINDER HEAD

Identification color

Assembly

1. Install valve component parts.

Wide pitch

Added

Always use new vaive oil seal. Refer to OIL SEAL RE-
PLACEMENT.

Narrow pitch

=
=
=

Cylinder head side SEM638B

“— Exhaust rocker

arm
*F’ front mark

Installation order

a) (b) (a) (b)) (a) (b)!(a) (b)

A8 A8
'“%[32;%% N

{c) (d) fc)  (d)

Identification mark
Rocker arm

<9

Front

Identification mark on
rocker arm
i(a) IF

(b) IR

{c) E24

(d) E13

SEM415C

£0 Before installing valve oil seal, install valve spring seatj

® Install uneven pitch type spring with its narrow pitch side
(painted side) toward cylinder head side.

® After installing valve component parts, use plastic hammer
to lightly tap valve stem tip to assure a proper fit.

Maker A B

Valve Intake Exhaust Intake Exhaust

|dentification color

Wide pitch side Gray - Blue -

Narrow pitch side White Purple White Brown

2. Install camshaft and camshaft locate plate.

3. Install rocker shaft with rocker arms.

e Tighten bolts gradually in two or three stages outwardly
from center position.

® Front mark is punched on front end face of rocker shaft.

® Tighten rocker shaft bolts after installing timing chain. Set
No. 1 cylinder at T.D.C. on compression stroke and tighten
bolts corresponding to No. 1 and No. 2 rocker shaft bolts;
next, set No. 4 cylinder at T.D.C. on compression stroke and
tighten bolts corresponding to No. 3 and No. 4 bolts. (If
camshaft is lifted, rocker shaft bolts will not be equally
tightened because of spring tension.)

1989 Pulsar-Service Manual
AM89-009 (TS89-038)
Revised March 1989
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Assembly (Cont’d)

Hollow is intake

. manifold side. %
Spring % E
Retainer
VL

SEM416C

4. Install manifolds.

Exhaust
manifold

Installation
1. Set No. 1 piston at T.D.C. on its compression stroke as
follows:

(1) Align mark on crankshaft pulley with pointer and confirm
that distributor rotor head is set as shown in figure.

(2) Confirm that knock pin on camshaft is set at the top.

Knock pin No. 1 cylinder:

T.D.C.

Camshaft from view SEM344C
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Installation (Cont’d)

2. Install cylinder head with new gasket and tighten cylinder

<j Front head bolts in numerical order.

&) ® Do not rotate crankshaft and camshaft separately, or
valves will hit piston heads.

@ Tightening procedure.

a. Tighten all bolts to 29 N-m (3.0 kg-m, 22 ft-Ib).

b. Tighten all bolts to 64 N-m (6.5 kg-m, 47 ft-lb).

c

d

e

0@ 0® o® O0® oO
O@ 0® 0@ O® OW

Loosen all bolts completely.

e ° © . Tighten all bolts to 29 N-m (3.0 kg-m, 22 ft-Ib).
@ @ . Turn bolt () 80 to 85 degrees clockwise and turn other
Tighten in numerical order.  SEM278C bolts 2 - 60 to 65 degrees clockwise. If angle wrench

— is not available, tighten all bolts to 59 to 69 N-m (6.0 to 7.0
o kg-m, 43 to 51 ft-Ib).
S 78(8.58) f. Tighten bolts @ - @ 6.3 to 8.3 N-m (0.64 to 0.85 kg-m, 4.6
g ® ®
E to 6.1 ft-Ib).
= 59 (6,43)
£
. 29)
«:3;39 (4, 29) @ @
‘3, 20 (2, 14)
£
8
£ 0¢(0,0
i © SEM422C

® Two different lengths of cylinder head bolts are used. Do
not confuse one length type with the other during instal-

lation.
Location
L =133 mm (5.24 in) @®
L =110 mm (4.33 in) @0®E®EOE®®W®
1bolt : 133 mm (5.24 in) - . . . .
9 bolts: 110 mm (4.33 in) For location of bolts, refer to figure “Tightening Sequence”.

SEM345C

3. Set chain on camshaft sprocket by aligning each mating
mark. Then install camshaft sprocket to camshaft.

SEM309C

4. Check hydraulic valve lifter.
(1) Push hydraulic valve lifter forcefully with your finger.

® Be sure to check it with rocker arm in its free position
(not on the lobe).

(2) If valve lifter moves more than 1 mm (0.04 in), air may be
inside of it.

(3) Bleed air off by running engine at 1,000 rpm under no-load
for about 10 minutes.

(4) If hydraulic valve lifters are still noisy, replace them and
bleed air off again in the same manner as in step (3).

SEM2618B
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ENGINE REMOVAL [cAt6i]

2WD model

For A/T model

[C) 44 -54 (45 -55,33 - 40)

39 -54
(40-55,29 -40)

(45-55, 33 -40)

(4.0-55,29 - 40)

Rubber

Front

O30 - 54
(4.0-55,29 - 40)
(O] 39 -54 20 -29
Os-1 (4.0-55, 29 - 40)
(08-1.1,58-80)
[C} 39 -54
[0 22-28

‘ (4.0 -55, 29 - 40)
N (22-29,16-21) g
\é )

() 3954 |

(4.0 -55, 29 -40)

Rubber

)39 -54

(40-55, 29 - 40)

[0 : N-m (kg-m, ft-Ib)
SEM184C
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ENGINE REMOVAL

Front

Rear

Unit: mm (in)
ER339

When installing buffer rods, adjust the length between bolts of
buffer rods as shown.

WARNING:

a.
b.
c.

Situate vehicle on a flat and solid surface.

Place chocks at front and back of rear wheels.

Do not remove engine until exhaust system has com-
pletely cooled off.

Otherwise, you may burn yourself and/or fire may break
out in fuel line.

For safety during subsequent steps, the tension of wires
should be slackened against the engine.

Before disconnecting fuel hose, release fuel pressure from
fuel line.

Refer to “Releasing Fuel Pressure” in section EF & EC.
For engines not equipped with engine slingers, attach
proper slingers and bolts described in PARTS CATALOG.

CAUTION:
@ When lifting engine, be careful not to strike adjacent parts,

especially accelerator wire casing, brake lines, and brake
master cylinder.

In hoisting the engine, always use engine slingers in a
safe manner.

In removing drive shaft, be careful not to damage grease
seal of transaxle.

Engine cannot be removed separately from vehicle. Remove
engine with transaxle.
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CYLINDER BLOCK @

[O) 46 -52 (4.7 -6.3,34 - 38)

] 29 -39 (3.0 - 4.0, 22 - 29)

[C) 83-93 (8.5 -9.5, 61 - 69)

Rear oil seal Q

Liguid

gasket

For A/T

[UJ Refer to installation of
connecting rod bearing cap.

o

{q : N-m (kg-m, ft-Ib)

SEMA425C
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KV 10106500
( )

SEM965A

Front

SEM1498

CAUTION:

® When installing sliding parts such as bearings and pistons,
be sure to apply engine oil on the sliding surfaces.

® Place removed parts such as bearings and bearing caps in
their proper order and direction.

® When tightening connecting rod bolts and main bearing
cap bolts, apply engine oil to thread portion of bolts and
seating surface of nuts.

Disassembly

PISTON AND CRANKSHAFT

Place engine on a work stand.
Drain coolant and oil.

Remove timing chain.

Remove cylinder head.
Remove oil pan and oil pump.

oD

Remove pistons.

When disassembling piston and connecting rod, remove
snap ring first, then heat piston to 60 to 70°C (140 to 158°F)
or use piston pin press stand at room temperature.

-

7. Remove bearing cap and crankshaft.
® Before removing bearing cap, measure crankshaft end

play.
@ Bolts should be loosened in two or three steps.

Inspection

PISTON AND PISTON PIN CLEARANCE

1. Measure inner diameter of piston pin hole “dp”.
Standard diameter “dp”’:
18.987 - 18.999 mm (0.7475 - 0.7480 in)
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CYLINDER BLOCK

Inspection (Cont’d)
2. Measure outer diameter of piston pin “Dp”.

Standard diameter “Dp’’:
18.989 - 19.001 mm (0.7476 - 0.7481 in)
3. Calculate piston pin clearance.
dp - Dp = -0.004 to 0 mm (-0.0002 to 0 in)
If it exceeds the above value, replace piston assembly with

pin.

Micrometer

SEM821B

PISTON RING SIDE CLEARANCE

N.G. Side clearance:
Top ring
0.040 - 0.080 mm (0.0016 - 0.0031 in)
2nd ring
Feeler 0.030 - 0.070 mm (0.0012 - 0.0028 in)
e Jox Max. limit of side clearance:
0.2 mm (0.008 in)
__ Oil ring
_ Feeler gauge 0.050 - 0.120 mm (0.0020 - 0.0047 in)
N9 emozaa If out of specification, replace piston and/or piston ring as-
sembly.
PISTON RING END GAP
Press.i End gap:
— . — S Feeler Top ring .
0.20 - 0.35 mm (0.0079 - 0.0138 in)
i 2nd ring
0.37 - 0.52 mm (0.0146 - 0.0205 in)
Qil ring
0.20 - 0.60 mm (0.0079 - 0.0236 in)
Max. limit of ring gap:
1.0 mm (0.039 in)
semsgga| If out of specification, replace piston ring. If gap still exceeds

the limit even with a new ring, rebore cylinder and use
oversized piston and piston rings.
Refer to S.D.S.
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Inspection (Cont’'d)

/ Feeler gauge CONNECTING ROD BEND AND TORSION
/ Bend limit:
Z 0.15 mm (0.0059 in)

per 100 mm (3.94 in) length
Torsion limit:
0.3 mm (0.012 in)
per 100 mm (3.94 in) length
If it exceeds the limit, replace connecting rod assembly.

SEM150B

CYLINDER BLOCK DISTORTION AND WEAR
Straightedge 1. Clean upper face of cylinder block and measure the distor-
tion.
Limit:
0.10 mm (0.0039 in)
2. If out of specification, resurface it.
The resurfacing limit is determined by cylinder head resur-
facing in engine.
Amount of cylinder head resurfacing is “A”.
Amount of cylinder block resurfacing is “B”.
sem2ssc  Feeler gauge The maximum limit is as follows:
A + B = 0.2 mm (0.008 in)
Nominal cylinder block height
from crankshaft center:
213.95 - 214.05 mm (8.4232 - 8.4271 in)
3. If necessary, replace cylinder block.

PISTON-TO-BORE CLEARANCE
1. Using a bore gauge, measure cylinder bore for wear,
out-of-round and taper.

Standard inner diameter:
76.000 - 76.030 mm (2.9921 - 2.9933 in)

— 20(0.79)
100 (3.94)

' . Wear limit:
0.2 mm (0.008 in)
Out-of-round (X - Y) limit:
B 0.015 mm (0.0006 in)
. . Taper (A — B) limit:
Unit: mm (in)  oess 0.01 mm (0.0004 in)

If it exceeds the limit, rebore all cylinders. Replace cylinder
block if necessary.
2. Check for scratches and seizure. If seizure is found, hone it.
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Cylinder bore
grade number

No. 4

Cylinder block

SEM426C

SEM3798

Taper: A—B
Out-of-round: X —Y
SEM316A

Inspection (Cont’d)

® If both cylinder block and piston are replaced with new
ones, select piston of the same grade number punched on
cylinder block lower surface.

3. Measure piston skirt diameter.
Piston diameter “A”:
Refer to S.D.S.
Measuring point “a” (Distance from the bottom):
7.5 mm (0.295 in)
4. Check that piston-to-bore clearance is within specification.
Piston-to-bore clearance “B’:
0.015 - 0.035 mm (0.0006 - 0.0014 in)

5. Determine piston oversize according to amount of cylinder
wear.
Oversize pistons are available for service. Refer to S.D.S.
6. Cylinder bore size is determined by adding piston-to-bore
clearance to piston diameter “A’.
Rebored size calculation:
D=A+B-C
where,
D: Bored diameter
A: Piston diameter as measured
B: Piston-to-bore clearance
C: Honing allowance 0.02 mm (0.0008 in)
7. Install main bearing caps, and tighten to the specified torque
to prevent distortion of cylinder bores in final assembly.
8. Cut cylinder bores.
® When any cylinder needs boring, all other cylinders must
also be bored.
® Do not cut too much out of cylinder bore at a time. Cut
only 0.05 mm (0.0020 in) or so in diameter at a time.
9. Hone cylinders to obtain specified piston-to-bore clearance.
10. Measure finished cylinder bore for out-of-round and taper.
® Measurement should be done after cylinder bore cools

down.

CRANKSHAFT

1. Check crankshaft main and pin journals for score, wear or
cracks.

2. With a micrometer, measure journals for taper and out-of-
round.

Out-of-round (X - Y):

Less than 0.005 mm (0.0002 in)
Taper (A — B):

Less than 0.002 mm (0.0001 in)
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Inspection (Cont’d)

3. Measure crankshaft runout.
Runout (Total indicator reading):
Less than 0.05 mm (0.0020 in)

(-
SEM434

BEARING CLEARANCE

Method A (Using bore gauge & micrometer)

Main bearing

1. Set main bearings in their proper positions on cylinder block
Thrust bearing (only upper) and main bearing cap.

Upper bearing

No. 5 bearing

\ Lower bearing

Identification color
Qil groove

No. 1 bearing

SEM195C

| 2. Install main bearing cap to cylinder block.
Bore gauge \E.él%@ﬁ' Tighten all bolts in correct order in two or three stages.
' 3. Measure inner diameter “A” of each main bearing.

4. Measure outer diameter “Dm’” of each main journal in
crankshaft.
5. Calculate main bearing clearance.
Main bearing clearance = A - Dm
Standard:
0.020 - 0.042 mm (0.0008 - 0.0017 in)

Limit: 0.1 mm (0.004 in)

6. If it exceeds the limit, replace bearing.

SEMG06A
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GA16i

Main journal and pin journal

SEM588A

Inspection (Cont’d)

7. If clearance cannot be adjusted within the standard of any
bearing, grind crankshaft journal and use undersized bearing.

a. When grinding crank pin and crank journal, fillets should

No.5

Main journal
grade number

Cylinder
block

SEMA427C

be finished as shown in the figure.

R: 2.3 - 2.5 mm (0.091 - 0.098 in)
Refer to S.D.S. for grinding crankshaft and available
service parts.

If crankshaft, cylinder block or main bearing is reused again,
measure main bearing clearance.

If crankshaft, cylinder block and main bearings are replaced
with new ones, it is necessary to select thickness of main
bearings as follows:

Grade number of each cylinder block main journal is
punched on the respective cylinder block.
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Crank journal
grade number

Inspection (Cont’'d)
b. Grade number of each crankshaft main journal is punched

on the respective crankshaft.
c. Select main bearing with suitable thickness according to
the following table.

Main bearing grade color:

SEM153B

SEM506A

Main journal
grade number
0 1 2
Crankshaft
SEM436C journal grade number
0 Black Brown Green
Oil hole
R 1 Brown Green Yellow
2 Green Yellow Blue
Qil groove
Front o For example:
° Main journal grade number: 1
@ Crankshaft journal grade number: 2
Main bearing grade number = 1 + 2 = Yellow
ldentification color SEM194C

Connecting rod bearing (Big end)

1. Install connecting rod bearing to connecting rod and cap.
2. Install connecting rod cap to connecting rod.

Tighten bolts to the specified torque.

3. Measure inner diameter *'C” of each bearing.

4. Measure outer diameter ‘Dp’’ of each crankshaft pin journal.
5. Calculate connecting rod bearing clearance.
Connecting rod bearing clearance = C - Dp
Standard:
0.010 - 0.035 mm (0.0004 - 0.0014 in)
Limit: 0.1 mm (0.004 in)
6. If it exceeds the limit, replace bearing.
7. If clearance cannot be adjusted within the standard of any
bearing, grind crankshaft journal and use undersized bearing.
Refer to step 7 of “BEARING CLEARANCE —Main bearing”.
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Crank pin

grade number

SEMA437C

SEM287C

SEM151B

Micrometer

SEM903A

Inspection (Cont’d)

8. If bearing, crankshaft or connecting rod is replaced with a
new one, select connecting rod bearing according to the
following table.

Connecting rod bearing grade number:

Connecting rod bearing

Crank pin grade number
grade number

0 _
1 Brown
2 Green

Method B (Using plastigage)

CAUTION:

® Do not turn crankshaft or connecting rod while plastigage
is being inserted.

® When bearing clearance exceeds the specified limit, en-
sure that the proper bearing has been installed. Then if
excessive bearing clearance exists, use a thicker main
bearing or undersized bearing so that the specified bear-
ing clearance is obtained.

CONNECTING ROD BUSHING CLEARANCE (Small end)
1. Measure inner diameter “C” of bushing.

2. Measure outer diameter “Dp’’ of piston pin.
3. Calculate connecting rod bearing clearance.

C-Dp =

0.005 - 0.017 mm (0.0002 - 0.0007 in); Standard

0.023 mm (0.0009 in); Limit
If it exceeds the limit, replace connecting rod assembly or
connecting rod assembly or connecting rod bushing and/or
piston pin.
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GA16i

SEM291C

SEM166B

Front mark

-, ©. <
Piston grade:
number
Pin grade
number

\n/ SEM289C

Inspection (Cont’d)

REPLACEMENT OF CONNECTING ROD BUSHING

(Small end)

1. Drive in small end bushing until it is flush with end surface
of rod.

Be sure to align the oil holes.

2. After driving in small end bushing, ream the bushing so that
clearance between connecting rod busing and piston pin
achieves specified value.

Clearance between connecting rod bushing and piston
pin:

0.005 - 0.017 mm (0.0002 - 0.0007 in)

FLYWHEEL/DRIVE PLATE RUNOUT

Runout (Total indicator reading):
Flywheel (M/T model)
Less than 0.15 mm (0.0059 in)
Drive plate (A/T model)
Less than 0.15 mm (0.0059 in)

Assembly
PISTON
1. Install new snap ring on one side of piston pin hole.

2. Heat piston to 60 to 70°C (140 to 158°F) and assemble

piston, piston pin, connecting rod and new snap ring.

@ Align the direction of piston and connecting rod.

@ Numbers stamped on connecting rod and cap correspond
to each cylinder.

® After assembly,
smoothly.

make sure connecting rod swings
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Punch mark
side

S

=)=

SEM569B

Qil ring . e Top ring
expander e Oil ring

é‘ % . upper rail
Front y

-

. & & ‘ Oil ring
2nd ring lower rail
SEM1608B

Upper bearing

Thrust bearing (only upper)

No. 5 bearing

A7

AN

Front Identification color
@ Qil groove

No. 1 bearing

SEM195C

|dentification No.

Engine front SEM420C

Assembly (Cont’d)

3. Set piston rings as shown.

CRANKSHAFT

1. Set main bearings in their proper positions on cylinder block

and main bearing cap.

® Confirm that correct main bearings are used. Refer to

“Inspection”.
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CYLINDER BLOCK SATS :

® G
[ —
%,—ﬁ
Front p
@ GII;\ |
d—
Th—

Nt
w ® @ ® g

SEM290C Tighten in numerical order.

SEM292C

SEM279C

Assembly (Cont’d)

'Y Bl

Install crankshaft and main bearing caps and tighten bolts to
the specified torque.

Prior to tightening bearing cap bolts, place bearing cap in
its proper position by shifting crankshaft in the axial
direction.

Tighten bearing cap bolts gradually in two or three stages.
Start with center bearing and move outward sequentially.
After securing bearing cap bolts, make sure crankshaft
turns smoothly by hand.

Measure crankshaft end play.
Crankshaft end play:
Standard
0.060 - 0.180 mm (0.0024 - 0.0071 in)
Limit
0.3 mm (0.012 in)
If beyond the limit, replace thrust bearing with a new one.

Install connecting rod bearings in connecting rods and
connecting rod caps.

Confirm that correct bearings are used. Refer to *‘Inspection”.
Install bearings so that oil hole in connecting rod aligns with
oil hole of bearing.

Install pistons with connecting rods.

Install them into corresponding cylinders with Tool.

Be careful not to scratch cylinder wall by connecting rod.
Arrange so that front mark on piston head faces toward
front of engine.

Install connecting rod bearing caps.
Tighten connecting rod bearing cap nuts to the specified
torque.
[): Connecting rod bearing nut
(1) Tighten to 14 to 16 N-m (1.4 to 1.6 kg-m, 10
to 12 ft-Ib).
(2) Turn nuts to 35° to 40° degrees clockwise
with an angle wrench. If an angle wrench is
not available tighten nuts to 23 to 28 N-m
(2.3 to 2.9 kg-m, 17 to 21 ft-Ib).
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CYLINDER BLOCK GA16i

Assembly (Cont’d)

6. Measure connecting rod side clearance.
Connecting rod side clearance:
Standard
0.200 - 0.470 mm (0.0079 - 0.0185 in)
Limit
0.52 mm (0.0205 in)
If beyond the limit, replace connecting rod and/or crankshaft.

‘SEM294C
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SERVICE DATA AND SPECIFICATION (S.D.S.)

GA16i

General Specifications

GENERAL SPECIFICATIONS

Engine model GA16i
Classification Gasoline
Cylinder arrangement 4, in-line
Displacement cm® (cu in) 1,597 (97.45)
Bore x stroke mrﬁ (in) 76.0 x 88.0 (2.992 x 3.465)
Valve arrangement O.H.C.
Firing order 1-34-2
Number of piston rings
Compression 2
Oil 1
Number of main bearings 5
Compression ratio 9.4
Valve timing
3 T.0C g"
A ~
& S
Qo ~
S
S
&
9
?
qoq&
8.0 C EM120
Unit: degree
a b c d e f
236 221 5 36 10 18
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SERVICE DATA AND SPECIFICATION (S.D.S))

Inspection and Adjustment

ENGINE COMPRESSION PRESSURE

Unit: kPa (kg/cm?, psi)/350 rpm

Standard

1,245 (12.7, 181)

Minimum

981 (10.0, 142)

Difference limit between
cylinders

98 (1.0, 14)

CYLINDER HEAD

Unit: mm (in)

Valve spring

Intake

Exhaust

Free height

mm (in)

52.60 (2.0709)

54.72 (2.15643)

Assembled height/weight

mm/N (mm/kg, in/Ib)

41.5/221.05
(41.5/22.54,
1.634/49.70)

43.3/240.17
(43.3/24.49,
1.705/54.00)

Lifted height/weight

mm/N (mm/kg, in/ib)

33.83/489.17
(33.83/49.88,
1.3319/109.99)

34.23/564.39
(34.23/57.55,
1.3476/126.90)

Standard Limit
Less than
Head surface flatness 0.03 (0.0012) 0.1 (0.004)
. 120.60 - 120.80
Height (4.7480 - 4.7569) -
VALVE Unit: mm (in)
.
po—
Q
H [ d
r L |
SEM188
Valve head Intake 29.0-29.2 (1.142 - 1.150)
diameter “H" | g haust 32.8 - 33.0 (1.291 - 1.299)
Valve length | Intake 113.25 - 113.85 (4.4587 - 4.4823)
L Exhaust | 115.97 - 116.57 (4.5657 - 4.5894)
Valve stem Intake 5.965 - 5.980 (0.2348 - 0.2354)
diameter “d” | £ oust 6.558 - 6.570 (0.2582 - 0.2587)

Valve face angle ‘o'’

45° 15’ - 45°45'

Valve margin “T"" limit

0.5 (0.020)

Valve stem end surface
grinding limit

0.2 (0.008)

Out-of-square *‘S"’

mm (in)

2.3 (0.091)

2.4 (0.094)
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SERVICE DATA AND SPECIFICATION (S.D.S.)

GA16i

Valve guide

Inspection and Adjustment (Cont’'d)

Unit: mm (in)

Intake

Exhaust

Standard

Service

Standard

Service

‘Valve guide

Outer diameter

10.023 - 10.034
(0.3946 - 0.3950)

10.223-10.234
(0.4025 - 0.4029)

10.623 - 10.634
(0.4182 - 0.4187)

10.823 - 10.834
(0.4261 - 0.4265)

Valve guide
Inner diameter
[Finished size]

6.000 - 6.015
(0.2362 - 0.2363)

6.000 - 6.015
(0.2362 - 0.2368)

6.600 - 6.615
(0.2598 - 0.2604)

6.600 - 6.615
(0.2598 - 0.2604)

Cylinder head valve guide hole diameter

9.975 - 9.996
(0.3927 - 0.3935)

10.185 - 10.196
(0.4010 - 0.4014)

10.575 - 10.696
(0.4163 - 0.4172)

10.785 - 10.796
(0.4246 - 0.4250)

Interference fit of valve guide

0.027 - 0.059
(0.0011 - 0.0023)

0.027 - 0.049
(0.0011 - 0.0019)

0.027 - 0.059
(0.0011-0.0023)

0.027 - 0.049
(0.0011 - 0.0019)

Stem to guide clearance

0.020 - 0.050
(0.0008 - 0.0020)

0.020 - 0.050
(0.0008 - 0.0020)

0.030 - 0.057
(0.0012 - 0.0022)

0.030 - 0.057
(0.0012 - 0.0022)

Valve deflection limit
(Dial gauge reading)

0.2 (0.008)

0.2 (0.008)

0.2 (0.008)

0.2 (0.008)
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SERVICE DATA AND SPECIFICATION (S.D.S.) IG“Gi:
Inspection and Adjustment (Cont’d)

Valve seat
EXHAUST
INTAKE Standard
Standard
10°
30°
1.5 (0.059)
45°
18(0.071) 4 ‘
/co&' ‘ % -
) a5
I |5.9(0232) A
26.4 - 26.6 (1.039 - 1.047) dia. ’A\
|
28.5 - 28.7 (1.122 - 1.130) dia. i
| 46 -28./11.044 : 32.3-325
30.6 - (1.205) dia* {1.272 - 1.280) dia.
|
0.5 (0.020) oversize
0.5 (0.020) oversize 10°
30° 1.8(0.071)
1.5 (0.059) é
45° ) o
v, 45°
Y
60°
5.9(0.232) A
32.3-325
26.4- 26,6 (1.039 - 1.047) dia. (1.272 - 1.280) dia.
28.5-287 (1.122 - 1.130) dia.
30.500 - 30.516 (1.2008 - 1.2014) dia.* 34.300 - 34.316

[ | (1.3504 - 1.3510) dia.*
30.6 (1.205) dia.*

* Cylinder head machining data
*Cylinder head machining data

. . it: i SEM351
Unit: mm (in) SEMB24A Unit: mm (in) c
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SERVICE DATA AND SPECIFICATION (S.D.S.)

GA16i

Inspection and Adjustment (Cont’d)
CAMSHAFT AND CAMSHAFT BEARING

Unit: mm (in)

CYLINDER BLOCK

Unit: mm (in)

Standard Limit
Camshaft journal to 0.045 - 0.090
bearing clearance (0.0018 - 0.0035) 0.15 (0.0059)
Inner diameter of 42.000 - 42.025
camshaft bearing (1.6535 - 1.6545) -
Outer diameter of 41.935 - 41.955
camshaft journal (1.6510 - 1.6518) -
Less than
C haf t[TJR.* . A
amshaft runout [T.I ] 0.02 (0.0008) 0.1 (0.004)
0.030-0.130
C haft end pl
amshatt end play (0.0012-0.0051) | 0-200-0079)

—20 (0.79)
|
SRR
A
I 100 (3.94)
H '
B
Crankshaft
center SEMA421C
Standard Limit
Less than
| .
Surface flatness 0.03 (0.0012) 0.1 (0.004)

Height H (nominal)

213.95 - 214.05
(8.4232 - 8.4271)

Cylinder bore

Inner diameter

76.000 - 76.030
(2.9921 - 2.9933)

Less than

Out-of-round (X —Y) -

0.015 (0.0006)

Taper (A — B)

Less than
0.010 (0.0004)

Difference in inner
diameter between
cylinders

Less than
0.10 (0.0039)

“pr
EM671

Cam height Intake 35.933 - 36.123 (1.4147 - 1.4222)

A Exhaust | 35.746 - 35.936 (1.4073 - 1.4148)
Cam wear limit 0.20 (0.0079)
* Total indicator reading

Rocker shaft

Unit: mm (in)

Rocker shaft outer diameter

21.979 - 22.000
(0.8653 - 0.8661)

Rocker arm inner diameter

22.023 - 22.043
(0.8670 - 0.8678)

Rocker arm to shaft clearance

0.023 - 0.064
(0.0009 - 0.0025)
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SERVICE DATA AND SPECIFICATION (S.D.S.)

GA16i

Inspection and Adjustment (Cont’d)

PISTON, PISTON RING AND PISTON PIN

Piston

Unit: mm (in)

Piston ring

Unit: mm (in)

Piston skirt diameter A"’
Standard
Grade No. 1

SEM3798

75.975 - 75.985 (2.9911 - 2.9915)

Grade No. 2

75.985 - 75.995 (2.9915 - 2.9919)

Standard Limit
0.040 - 0.080
T
Sie op (0.0016 - 0.0031)
0.2 (0.008)
clearance ord 0.030 - 0.070
(0.0012 - 0.0028)
0.20-0.35
To| :
P (0.0079 - 0.0138)
0.37 - 0.52
d 2nd ’
End gap oo %) 1.0 (0.039)
o 0.20 - 0.60
il
(0.0079 - 0.0236)
Piston pin

Unit: mm (in)

Grade No. 3

75.995 - 76.005 (2.9919 - 2.9923)

0.25 (0.0098) oversize
(Service)

76.225 - 76.255 (3.0010 - 3.0022)

Piston pin outer diameter

18.989 - 19.001
(0.7476 - 0.7481)

0.50 (0.0197) oversize
(Service)

76.475 - 76.505 (3.0108 - 3.0120)

Piston pin to piston clearance

—0.004 to O
(—0.0002 to 0)

a’" dimension

7.5 (0.295)

Piston pin hole inner
diameter

18.987 - 18.999 (0.7475 - 0.7480)

Piston pin outer diameter

18.989 - 19.001 (0.7476 - 0.7481)

Interference fit of piston pin to
connecting rod bush

—0.005 to 0.017
(—0.0002 to 0.0007)

Piston clearance to
cylinder block

0.015 - 0.035 (0.0006 - 0.0014)

CONNECTING ROD

Unit: mm (in)

Center distance

140.45 - 140.55
(5.5295 - 5.5335)

Bend limit [per 100 (3.94)]

0.15 (0.0059)

Torsion limit

0.3 (0.012)

Connecting rod bushing inner
diameter™®

19.000 - 19.012
(0.7480 - 0.7485)

Connecting rod big end inner
diameter* (small end)

43.000 - 43.013
(1.6929 - 1.6934)

Side clearance
Standard

Limit

0.20 - 0.47 (0.0079 - 0.0185)

0.52 (0.0205)

*: After installing in connecting rod
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SERVICE DATA AND SPECIFICATION (S.D.S.)

GA16i

CRANKSHAFT

Inspection and Adjustment (Cont’d)

Unit: mm (in)

Main journat dia. *’Dm’’
Grade No. 0

Grade No. 1
Grade No, 2

Pin journal dia. "'Dp”’
Center distance ''r"’

Out-of-round (X —Y)
Standard

Taper (A — B)
Standard

Runout [T.LL.R.]
Standard

Free end play

49.956 - 49.964 (1.9668 - 1.9671)
49.948 - 49.956 (1.9665 - 1.9668)
49.940 - 49.948 (1.9661 - 1.9665)

39.956 - 39.974 (1.5731 - 1.5738)

43.95 - 44.05 (1.7303 - 1.7342)

Less than 0.005 (0.0002)

Less than 0.002 (0.0001)

Less than 0.04 (0.0016)

AVAILABLE CONNECTING ROD BEARING

Connecting rod bearing undersize
Unit: mm (in)

Crank pin journal diameter ‘Dp’’

39.956 - 39.974

Standard (1.5731 - 1.5738)
0.08 39.876 - 39.894

(0.0031) (1.5699 - 1.5706)

Undorsize 0.12 39.836 - 39.854
(0.0047) (1.5683 - 1.5691)

0.25 39.706 - 39.724

(0.0098) (1.5632 - 1.5639)

Bearing clearance
Unit: mm (in)

Main bearing clearance

Standard bearing 0.020 - 0.042 (0.0008 - 0.0017)

Limit 0.1 (0.004)

Connecting rod bearing
clearance

Standard 0.010 - 0.035 (0.0004 - 0.0014)

Limit 0.1 (0.004)

MISCELLANEOUS COMPONENTS

Unit: mm (in)

Flywheel

Runout [T.I.R.] Less than 0.15 (0.0059)

Standard 0.060 - 0.180 (0.0024 - 0.0071)
Limit 0.310.012)
BEARING
Main bearing
Grade No. Thicknes.s T Identification color
mm (in)
1.827 - 1.830
K
0 (0.0719 - 0.0720) Blac
. 1.831-1.834 Brown
{0.0721 - 0.0722)
1.835 - 1.838
2 (0.0722 - 0.0724) Green
1.839 - 1.842
I
3 (0.0724 - 0.0725) Yellow
1.843 - 1.846
I
4 (0.0726 - 0.0727) Blue
Undersize
Unit: mm (in)
Thickness “T"
0.25 (0.0098) 1.957 - 1.965 (0.0770 - 0.0774)
0.50 (0.0197) 2,082 - 2,090 (0.0820 - 0.0823)
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ENGINE COMPONENTS — Outer Parts
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ENGINE COMPONENTS — Outer Parts

/M 7-8(0.7-08,5.1-5.8)
%\ ——A.AC. valve

Do - .
S~ . F.1.C.D. solenoid valve
B ) . .
009~ ’
h v Ore
,' [C)5-6(0.5-0.6,3.6-4.3)

}aske\t 6?—/ | Air regulator‘\
®\ T~

Jf ILA.A. unit

[O)3a-44
/ (3.5- 4.5,
25 - 33)

—— E.G.R. valve

[C) 29 - 39 (3.0 - 4.0, 22 - 29)
« A/T

Qil cooler

[ 21 (2.1,15) ) .
v
Oil pressure Power steering
e switch pump
4d 2\ ! i
A 5
N\ B

RS

Intake manifold
stay

ﬁ— Intake manifold stay

{OJ : N-'m (kg-m, ft-Ib)
SEM7378B
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CHECKING COMPRESSION PRESSURE

W ) 1. Warm up engine.
rench with a magnet
to hold spark plug 2. Remove ornament cover and all spark plugs.
L e Use a suitable plug wrench.
T <\ o Refer to Spark Plug Replacement in MA section.

16 mm
(0.63 in) ‘

-,

3. Disconnect power transistor harness connector.,

/ /{\\) < \ 4. Remove fuse for fuel pump.
2

Fuel pump fuse
I
7

SMA6708

b. Attach a suitable compression tester.

SEM510B

6. Depress accelerator pedal to fully open throttle,
7. Crank engine and read gauge indication.
Compression pressure:
kPa (kg/cm?, psi) at 350 rpm
Standard
1,373 (14.0, 199)
Minimum
1,177 (12.0,171)
Differential limit between cylinders:
98 (1.0, 14) at 350 rpm
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CHECKING COMPRESSION PRESSURE

8. If cylinder compression in one or more cylinders is low,
pour a small amount of engine oil into cylinders through
the spark plug holes and retest compression,

e |f adding oil helps the compression pressure, chances are
that piston rings are worn or damaged.

e If pressure stays low, valve may be sticking or seating im-
properly.

e |f cylinder compression in any two adjacent cylinders is low,
and if adding oil does not help the compression, there is
leakage past the gasket surface.
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TIMING BELT

CAUTION:
a. Do not bend or twist timing belt too tightly.
b. After removing timing belt, do not rotate crankshaft and camshaft separately because valves will hit
piston head.
c. Ensure timing belt, timing belt camshaft sprocket, crankshaft sprocket and belt tensioner are clean and
free from oil or water.
d. Before installing timing belt, confirm that No. 1 cylinder is set at T.D.C. on compression stroke.
e. Align arrow on timing belt forward.
f. Align white lines on timing belt with punch mark on camshaft sprocket and crankshaft sprocket.
g. Adjust belt tension with all spark plugs removed.
Rear timing belt cover
Camshaft
sprocket
Crank angle [OJ 14-19
sensor (1.4-1.9,10-14)
Tensioner
pulley
9
(G 22-29
(2.2-3.0,16 - 22)
/
QS‘,
31-42
7-8 ® (3.2-4.3,
(0.7-0.8,5.1-5.8) 23-31) |
Front timing Idler pulley
belt cover /
Rear sprocket plate
s Crankshaft sprocket

Front sprocket
plate

FNEN
ol Nw

(O] 142- 152 (145 - 155, 105 - 112)

Number of cogs between
timing marks.

[UJ : N-m (kg-m, ft-Ib)
SEM511B
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TIMING BELT — Removal

1. Drain coolant.
2. Remove upper radiator hose.

<]
./<— Upper radiator

hose SEM600B

3. Remove right side under cover.
4. Remove drive belts for power steering pump and compressor.
5. Remove water pump pulley.

6. Remove crank angle sensor.
Put aligning mark on crank angle sensor and timing belt cover.

7. Support or hang the engine.

SEM6018B

8. Remove engine mount bracket.

SEM6028B
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TIMING BELT — Removal

9. Remove front upper timing belt cover.

Front upper
timing belt cover.

10. Align timing marks on crank pulley sprockets.

— ‘ ; SEM512B

11. Remove crankshaft pulley.

Crankshaft pulley is accessible after removing side cover from
inside R.H. wheel house.

12. Remove front lower timing belt cover.

Front lower
timing belt cover

13. Loosen tensioner pulley nut to loosen timing belt.
14. Remove timing belt.
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TIMING BELT — Inspection

Visually check the condition of the timing belt.
Replace if any abnormality is found.

Item to check Problem Cause
Belt is broken. ® |mproper handling
® Poor belt cover sealing
® Coolant leakage at water pump
SEM393A
Tooth is broken/ ® Camshaft jamming
tooth root is ® Distributor jamming
cracked.
o QOil leakage at camshaft/crankshaft oil seal
SEM394A
Back surface is ® Tensioner jamming
cracked/worn. ® Qverheated engine
® |nterference with belt cover
SEM395A
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TIMING BELT — Inspection

Item to check

Problem

Cause

Side surface is worn.

Side surface of belt is worn to such an
extent that there is no trace of cutoff
performed during manufacturing process.

Belt corners are worn and round.

Wicks are frayed and coming out. SEM396A

® |[mproper installation of beit

® Malfunctioning crank pulley plate/timing
belt plate

Teeth are worn,

Canvas on tooth face is worn down.

Canvas on tooth is fluffy, rubber layer is
worn down and faded white, or canvas

texture is unclear. SEM397A

Poor belt cover sealing
Coolant leakage at water pump

Camshaft not functioning properly

Distributor not functioning properly

Excessive belt tension

Qil/Coolant or water is
stuck to belt.

® Poor oil sealing of each oil seal
® Coolant leakage at water pump

® Poor belt cover sealing

smoothly,

SEM517B

EM-62

BELT TENSIONER AND IDLER PULLEY

1. Visually check belt tensioner and idler pulley for seizure,
rust and any evidence of breaks.

2. Confirm that tensioner and idler pulley can be rotated

3. Visually check tensioner pulley return spring for corrosion,
distortion and any abnormal signs.



TIMING BELT — Installation

1. Install crankshaft sprocket with sprocket plate.

Front

Front sprocket plate Rear sprocket plate
SEM576B

2. Confirm that No. 1 cylinder is set at T.D.C. on its compres-
sion stroke.

3. Install timing belt.
Align timing marks on timing belt and sprockets.

SEM519B
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TIMING BELT — Installation

4. Loosen tensioner pulley nut.

5. Install lower timing belt.
6. Install crank pulley with washer.
0 : 142-152 N-m
(14.5 - 15.5 kg-m, 105 - 112 ft-lb)
7. Rotate crankshaft 2 turns completely.

8. Tighten tensioner pulley nut.
O : 22-29N-.m(2.2-3.0kg-m, 16 - 22 ft-Ib)

9. Install upper timing belt cover.

®

L: long bolt:

)]
S: short bolt —
No mark: middle bolt

SEM783B

10. Install engine mount bracket.
11. Install crank angle sensor and water pump pulley.
Align marks on crank angle sensor and front cover that are
marked when crank angle sensor is removed.
Crank angle sensor:
(@ : 7-8N-m(0.7-0.8kg-m,5.1-5.8 ft-Ib)
12. Install drive belts.
Refer to Drive Belt Inspection in MA section.
13. Install upper radiator hose and refill coolant.
Refer to Changing Engine Coolant in MA section.
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CYLINDER HEAD
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CYLINDER HEAD — Removal

CA18DE

SEM523B

Loosening order

= v e, °K fo)
é ® ~ ® ~ O_ Z "
sliotale
50508 Cla@lp)
® S, ® 0, O,
| e
SEM5248B

1. Remove timing belt.
Refer to TIMING BELT.

2. Remove breather separator.

To remove breather separator makes cylinder head bolts removal

easy.

3. Loosen cylinder head bolts.

4, Remove cylinder head.
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CYLINDER HEAD — Disassembly CA18DE

1. Remove camshaft sprockets.

2. Remove tensioner pulley and rear cover.

SEM5268B

Loosening order 3. Remove camshaft bracket.
Loosen bolts gradually in two or three stages.
©®6® ® O @ @ gradualy g
®

Gk
B

@

®
D 6 ©® O O ®

&A\Q 4, Remove front oil seals and then, remove camshafts.

C
SEM528B \ (r\ KON

5. Remove hydraulic valve lifters.

a. Do not put hydraulic valve lifters upside down, otherwise air
will enter valve lifter, causing it to make a noise.

b. Do not disassemble hydraulic valve lifter.

c. Attach tags to valve lifters so as not to mix them up.

d. Valve lifters are required to put in engine oil.

O.K.

SEM5298B
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6. Disassemble valve mechanism.

SEMO041C

" 7. Remove valve oil seal.

SEMO042C
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CYLINDER HEAD — Inspection

INTAKE MANIFOLD DISTORTION
Intake manifold distortion:
Less than 0.1 mm (0.004 in)

If intake manifold distortion is not within the specified value,
adjust distortion by loosening screws as shown.

Do not loosen power valve adjusting screw.
This screw is adjusted on product line.

POWER VALVE ACTUATOR
Supply vacuum pressure and inspect actuator operation.

Vacuum pressure Overation
kPa (mmHg, inHg) P
Approx. 6.7 (50, 1.97) Begin to close
Approx. 40.0 (300, 11.81) Fully closed

Power valve

SEM5356B
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CYLINDER HEAD — Inspection CA18DE

Measuring points

Distorsion of surface:
Less than 0.1 mm (0.004 in)

SEM595A

1‘[ Inside micro

dial-gauge

]

Valve guide

PAN

Micrometer
4
|!Ell.

Valve SEM537B

Oil

SEMOO08A

CYLINDER HEAD DISTORTION
Cylinder head distortion:
Less than 0.1 mm (0.004 in)
If beyond the specified limit, resurface it.
Nominal cylinder head height:
125.9 - 126.1 mm (4.957 - 4.965 in)
(From bottom to camshaft center)
Resurfacing limit:
The resurfacing limit of cylinder head is determined by the
cylinder block resurfacing in an engine.
Amount of cylinder head resurfacing is “A”’.
Amount of cylinder block resurfacing is “‘B*’.
The maximum limit is as follows:
A +B=0.2 mm (0.008 in)
After resurfacing the cylinder head, check that camshaft rotates
freely by hand with cylinder block assembled.

VALVE GUIDE CLEARANCE
Stem-to-guide clearance:
Maximum limit
0.10 mm (0.0039 in)

To determine the correct replacement part, measure valve stem
diameter and valve guide bore.
For dimensions, refer to S.D.S.

VALVE GUIDE REPLACEMENT
1. To remove valve guide, heat cylinder head to 150 to 160°C
(302 to 320°F).
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CYLINDER HEAD — Inspection CA18DE

Q: 15.1-15.3
(0.594 - 0.602)
Unit: mm (in) SEMO038C

2. Drive out valve guide with a press [under a 20 kN (2t, 2.2 US
ton, 2.0 Imp ton) pressure] or hammer and suitable tool.

3. Ream cylinder head valve guide hole.
Cylinder head valve guide hole diameter ‘‘a”
[For 0.2 mm (0.008 in) oversize] :
Intake and exhaust
10.185 - 10.196 mm (0.4010 - 0.4014 in)

4. Heat cylinder head to 150 to 160°C (302 to 320°F) and
press service valve guide onto cylinder head.

5. Ream valve guide.
Finished size:
Intake and exhaust
6.000 - 6.018 mm (0.2362 - 0.2369 in)

VALVE SEATS

Check valve seats for any evidence of pitting at valve contact

surface, and reseat or replace if worn out excessively.

e When repairing valve seats, check valve and valve guide for
wear beforehand. If worn, replace them. Then correct valve
seat.

e The cutting should be done with both hands for uniform
cutting.
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CA18DE

Unit: mm (in)

SEM5418

Exhaust valve seat

7.45 - 27.75
(1.0807 - 1.0925) dia.
[

Intake valve seat

33.85- 34,
(1.3327 - 1.3445) dia.

1

! 30.500 - 30.516
(1.2008 - 1.2014) dia.

Unit: mm (in)

—=]
36.500 - 36.516
(1.4370 - 1.4376) dia.

SEMO044C

SEMO12A

REPLACING VALVE SEAT FOR SERVICE PARTS
1. Bore out old seat until it collapses.
The machine depth stop should be set so that boring cannot
continue beyond the bottom face of the seat recess in
cylinder head.
2. Ream the cylinder head recess.
Reaming bore for service valve seat
[Oversize 0.5 mm (0.020 in)] :
Intake
36.500 - 36.516 mm (1.4370 - 1.4376 in)
Exhaust
30.500 - 30.516 mm (1.2008 - 1.2014 in)

Reaming should be done to the concentric circles around the

valve guide center so that valve seat will have the correct fit.

3. Heat cylinder head to a temperature of 150 to 160°C (302
to 320°F).

4. Press fit seat until it seats on the bottom.

5. Cut or grind valve seat using suitable tool at the specified
dimensions as shown.

6. After cutting, lap valve seat with a lapping.compound.

7. Check contact condition of valve seat.

CAMSHAFT JOURNAL CLEARANCE
1. Measure the inner diameter of camshaft bearing.
Camshaft bracket:
8 : 10-12Nm
(1.0 - 1.2 kg-m, 7 - 9 ft-Ib)
Standard inner diameter:
28.000 - 28.025 mm (1.1024 - 1.1033 in)

2. Measure the outer diameter of camshaft journal.
Standard outer diameter:
27.935 - 27.955 mm (1.0998 - 1.1006 in)
If the clearance is greater than the maximum, replace cam-
shaft and/or cylinder head.
Maximum clearance:
0.15 mm (0.0059 in)
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SEM5448B

SEMG5458B

T (Margin thickness)

’Fa

SEM188A

CAMSHAFT RUNOUT
Camshaft runout (Total indicator reading):
Limit 0.05 mm (0.0020 in)
If beyond the limit, replace.

CAMSHAFT CAM HEIGHT
Standard cam height:
Intake and exhaust
40.485 - 40.515 mm
(1.5939 - 1.56951 in)
Cam wear:
Limit 0.2 mm (0.008 in)
If wear is beyond the limit, replace it.

CAMSHAFT VISUAL CHECK
Check camshaft for scratches, seizure and wear.

CAMSHAFT END PLAY
1. Install camshaft in cylinder head.
2. Measure camshaft end play.
Camshaft end play:
Standard 0.07 - 0.15 mm (0.0028 - 0.0059 in)
Limit 0.2 mm (0.008 in)

CAMSHAFT SPROCKET RUNOUT
Install sprocket on camshaft and check for runout.
If runout exceeds the specified limit, replace camshaft sprocket.
Runout (Total indicator reading):
Limit 0.1 mm (0.004 in)

VALVE DIMENSIONS

Check dimensions in each valve. For dimensions, refer to S.D.S.
When valve head has been worn down to 0.5 mm (0.020 in) in
margin thickness, replace the valve.

Grinding allowance for valve stem tip is 0.2 mm (0.008 in) or
less.
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CA18DE

— S (Out-of-square)

SEM288A

EM113

«

SEM5468B

SEM5478B

IS

é@ zok@zii: o;
10 00000

) L B

SEM5488

VALVE SPRING SQUARENESS
Out-of-square:
Less than 1.8 mm (0.071 in)

VALVE SPRING PRESSURE LOAD

.Compressiqn length Load N (kg, Ib)
mm (in)
0 (0) 0(0,0)
8 (0.31) Approx. 235 (24, 53)
16.5 (0.650) Approx. 539 (55, 121)

HYDRAULIC VALVE LIFTER
1. Check contact and sliding surfaces for wear or scratches.

2. Check diameter of a valve lifter and a valve lifter guide bore.

Valve lifter diameter:
30.955 - 30.965 mm (1.2187 - 1.2191 in)

Lifter guide bore diameter:
31.000 - 31.013 mm (1.2205 - 1.2210 in)

EM-74



CYLINDER HEAD — Inspection

If valve lifter can be depressed by finger more than 1 mm (0.04
in), air should be bled from it. At that time, run engine at
approx. 1,000 rpm for 10 minutes.

If engine is still noisy, replace hydraulic valve lifters,
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CYLINDER HEAD — Assembly

-

Wide pitch

|

(Painted side)

v: Narrow pitch

SEMO052

PLACEMENT.)

Intake side Exhaust side

SEM549B

2. Install camshafts.

Install camshaft | ——

as shown

o

o)
Intake side,_ o fo)

—
Exhaust side

SEMb552B

Install camshaft as shown.

Camshaft bracket
No. and direction

Exhaust
side

Front

3. Install camshaft brackets.

SEM5278B

EM-76

1. Install valve component parts.
e Always use new valve oil seal. (Refer to OIL SEAL RE-

Front mark is punched on the camshaft bracket.
4. Apply engine oil to camshaft oil seal lip and install it in place.
Always use new camshaft oil seal.

B : 9-12N.m (0.9 - 1.2 kg-m, 6.5 - 8.7 ft-lb)

e Install valve spring (uneven pitch type) with its narrow pitch
side (painted side) toward cylinder head side.

Exhaust side camshaft has spline for crank angle sensor.

Tighten camshaft bracket bolts gradually in two or three stages.



CYLINDER HEAD — Assembly

5. Install rear timing cover.
@ : 7-8Nm(0.7-0.8kgm,5.1-5.8 ft-Ib)

6. Install timing belt tensioner.
Tensioner nut:
@ : 22-29N.m
(2.2 - 3.0 kg-m, 16 - 22 ft-lb)

7. Install camshaft sprockets.
Sprocket bolt:
C: 14-19Nm
(1.4 - 1.9 kg-m, 10 - 14 ft-Ib)
When tightening bolts, fix camshaft to prevent it from rotating.

8. Adjust timing belt tension.
Refer to TIMING BELT.
9. Reinstall remaining parts.
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CYLINDER HEAD — Installation

1. Install cylinder head with new gasket.
Do not rotate crankshaft and camshaft separately, because valves

Cylinder head bolt . . .
washer direction will hit piston heads.

\ 4

Cylinder head side

SEM5558B’

2. Apply oil to the thread portion and seat surface of bolts and
Tightening order tighten cylinder head bolts with washers.

e Tightening procedure.

1st Tighten all bolts to 29 N-m (3.0 kg-m, 22 ft-Ib).

- p ke D)} oY

® ® ® ® ®
T (3)f 5) — 2nd  Tighten all bolts to 103 N-m (10.5 kg-m, 76 ft-lb).
]—% %@l@ —JC‘) 3rd  Loosen all bolts completely.
= . 2 n . 4th  Tighten all bolts to 29 N-m (3.0 kg-m, 22 ft-Ib).
& — —8—0 -0 5th  Tighten all bolts to 103 N-m (10.5 kg-m, 76 ft-Ib) or if
you have an angle wrench, tighten bolts 85 to 90 degrees
SEMS568 clockwise.
3. Confirm that No. 1 cylinder is set at T.D.C. on its compres-
sion stroke.
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CYLINDER HEAD — Installation

4, Install timing belt and adjust belt tension,
Refer to “TIMING BELT-Installation”.
5. Install front timing belt covers and other remaining parts.

SEM519B

EM-79



OIL SEAL REPLACEMENT

OIL SEAL INSTALLING DIRECTION

Engine ‘ H Engine

inside outside
Oil seal lip‘—\ )/Dust seal lip
SEM715A

Suitable tool CAMSHAFT OIL SEAL

1. Set No. 1 piston at T.D.C. on its compression stroke.

2. Remove crank angle sensor, front cover, timing belt, cam-
shaft sprockets and rear dust cover.

3. Remove camshaft oil seal.

Be careful not to scratch camshaft.

4. Apply engine oil to camshaft oil seal lip and install it in place.

SEM5588B

FRONT OIL SEAL

1. Set No. 1 piston at T.D.C. on its compression stroke.

2. Remove timing belt and crankshaft sprocket.

3. Remove front oil seal.

4. Apply engine oil to oil seal lip and install it in place using
suitable tool.

SEM559B

REAR OIL SEAL

1. Remove transaxle and flywheel.

2. Remove rear oil seal from the retainer,

3. Apply engine oil to oil seal lip and install it in place using
suitable tool.

SEM560B

VALVE OIL SEAL
1. Set No. 1 piston at T.D.C. on its compression stroke.

SEM561B
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OIL SEAL REPLACEMENT

SEM041C

SEMO042C

©) O
OOO Exhaust side

SEM552B

Remove throttle chamber and rocker covers,

Remove camshafts and valve lifters,

Remove spark plug.

Install air hose adapter into spark plug hole and apply air
pressure to hold valves in place. [Apply pressure of 490 kPa
(6 kg/em?, 71 psi)].

oswN

6. For No. 1 and No. 4 cylinders, remove valve springs and valve
oil seals,

7. Apply engine oil to valve oil seal and install it in place.

8. Assemble valve mechanism, camshafts and timing belt.
9. Reinstall remaining parts.
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ENGINE OVERHAUL

Piston, pin,
rings and
connecting

Rear plate

R\ —Main bearing
AN
w Main bearing cap
Ay

&ﬁ% .

Liquid gasket

|
|
é\{q 7-8(0.7-0.8,5.1-5.8)

Oil pan

[C)aa -54 (4.5 -5.5,33 - 40)

Drain plug
IUJ 29 -39 (3.0 - 4.0, 22 - 29)

€

When installing sliding parts such as bearings, be sure
to apply engine oil on the sliding surfaces.

Baffle plate

;5]7 -10(0.7-1.0,5.1-7.2)

[UJZ N-m (kg-m, ft-lb)
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ENGINE OVERHAUL — Disassembly

PISTON AND CRANKSHAFT
T — 1. Place engine on work stand.
) >
s KV10108101 ( — )
KV10106500 ( — )
0
Q
ST0501S000 /‘
«C - ) SEMB83B

Drain coolant and oil.

Remove timing belt.

Remove water pump.

Remove oil pan and oil pump.

Remove cylinder head.

. Remove pistons,

When disassembling piston and connecting rod, heat piston to
60 to 70°C (140 to 158°F) or use piston pin press stand at room
temperature.

NP O AWM

8. Remove bearing caps and crankshaft.
Place the bearings and caps in their proper order.
Upper bearings (cylinder block side) have oil groove.

Loosen in numerical order. SEM564A
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ENGINE OVERHAUL — Inspection

PISTON AND PISTON PIN CLEARANCE
1. Measure outer diameter of piston pin and inner diameter of
piston pin hole,
2. Calculate piston to piston pin clearance.
Pin diameter:
19.989 - 20.001 mm (0.7870 - 0.7874 in)
Pin hole diameter:
19.987 - 19.999 mm (0.7869 - 0.7874 in)
Clearance:
—0.004 to 0 mm (—0.0002 to 0 in)

(Interference fit)
PISTON RING SIDE CLEARANCE
Side clearance:

Top ring

0.040 - 0.073 mm (0.0016 - 0.0029 in)
2nd ring

0.030 - 0.063 mm (0.0012 - 0.0025 in)
' Oil ring
RingFee‘“ gauge 0.015 - 0.185 mm (0.0006 - 0.0073 in)

Max. limit of side clearance (Top and 2nd rings):

N.
er

G.
Feel
sause /ok.

SEMO24A

0.2 mm (0.008 in) |

PISTON RING GAP
Standard ring gap:
Top ring
A O\ Ring 0.25 - 0.48 mm (0.0098 - 0.0189 in)

2nd ring

0.38 - 0.64 mm (0.0150 - 0.0252 in)
. Qil ring
2 0.20- 0.76 mm (0.0079 - 0.0299 in)
SEMS99A Max. limit of ring gap:

1.0 mm (0.039 in)
If out of specification, replace piston ring. If gap still exceeds
the limit even with a new ring, rebore the cylinder and use over-
size piston/piston ring assembly.
Refer to S.D.S.
MAIN BEARING CLEARANCE
1. Install main bearings to cylinder block and main bearing cap.
2. Install main bearing cap to cylinder block.
Tighten all bolts in two or three stages.

[0 : 44-54N.m(4.5-5.5 kg-m, 33 - 40 ft-lb)
3. Measure inside diameter “A” of main journal,

1989 Puisar NX Service Manual
G188-020 (TS88-145)
Revised November 1988
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SEM506A

N

|— Counter
weight

Main journal —\

Maintain more than
0.1 mm (0.004 in)

o

SEM566B

#1

Measure outside diameter “Dm’ of main journal of crank-
shaft.

Journal diameter:

52.951 - 52.975 mm (2.0847 - 2.0856 in)

Calculate main bearing clearance.
Main bearing clearance = A — Dm

Standard: 0.021 - 0.048 mm (0.0008 - 0.0019 in)

Limit: 0.1 mm (0.004 in)
If it exceeds the limit, replace the bearing.

If it still exceeds the limit even with a new bearing, regrind
crank journal and use undersized bearings to maintain the
specified oil clearance.

Refer to S.D.S. for regrinding crankshaft diameter and avail-
able service parts.

When regrinding crank journal, do not grind fillet-roll.

If either bearing, crankshaft or cylinder block is replaced
with new one, select main bearing according to the following
table.

Main bearing housing grade number

0 1 2

Main bearing grade number

SEM565B

/
NO-L}/NO.4 No.3 No.2

SEM273B

No. 1 bearing
housing
grade No.

0 0 1 2
Crankshaft main
journal grade 1 2 3
number
2 3 4

Identification color:

Grade 0: Black
Grade 1: Brown
Grade 2: Green
Grade 3: Yellow
Grade 4: Blue
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SEM507 A

L — Coynter
P weight

Maintain more than
0.1 mm (0.004 in)

\4_____74 :

SEM5668B

For example:

Main journal grade number: 1
Crankshaft journal grade number: 2
Main bearing grade number=1+2=3

Main bearing thickness:
Refer to S.D.S.

CONNECTING ROD BEARING CLEARANCE (Bigend)

1.
2.

Install connecting rod bearing to connecting rod and cap.
Install connecting rod cap to connecting rod.

Apply oil to the thread portion of bolts and seating surface of
nuts.

el

O : st
Tighten to 14 to 16 N-m (1.4 to 1.6 kg-m,

10 to 12 ft-Ib).

2nd
Tighten to 41 to 44 N-m (4.2 to 4.5 kg-m,

30 to 33 ft-Ib) or if you have an angle
wrench, tighten bolts 60 to 65 degrees
clockwise.
Measure inside diameter ‘/C’’ of bearing.
Measure outside diameter “’Dp’’ of crankshaft pin journal.
Calculate connecting rod bearing clearance.,
Connecting rod bearing clearance = C — Dp
Standard: 0.018 - 0.045 mm (0.0007 - 0.0018 in)
Limit: 0.1 mm (0.004 in)
If it exceeds the limit, replace the bearing.
If it still exceeds the limit even with a new bearing, regrind
crank pin and use undersized bearings to maintain the speci-

fied oil clearance.
Refer to S.D.S. for regrinding crankshaft pin and available

service parts.
When regrinding crank pin, do not grind fillet-roll.
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SEM5678B

Clearance =D —d

SEM575B

Taper: A —B
Out-of-round: X —Y

SEM316A

e If either bearing, crankshaft or cylinder block is replaced
with new one, select connecting rod bearing according to
the following table.

Connecting rod bearing

Crank pin grade number
grade number

0 0

1 1

2 2

Identification color:
Grade 0: Black
Grade 1: Brown
Grade 2: Green

CONNECTING ROD BEARING CLEARANCE (Small end)
Clearance:
0.005 - 0.017 mm (0.0002 - 0.0007 in)

CONNECTING ROD BEND AND TORSION
Bend and torsion:
Limit 0.1 mm (0.004 in) per 100 mm
(3.94 in) length

CRANKSHAFT
1. Check crankshaft journals for score, bias, wear or cracks.
If faults are minor, correct with fine crocus cloth.
2. Check journals with a micrometer for taper and out-of-round.
Out-of-round (X — Y):
Less than 0.005 mm (0.0002 in)
Taper (A — B):
Less than 0.005 mm (0.0002 in)
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X~

SEM601A

Measuring points

Warpage of surface:
Less than 0.1 mm (0.004 in)

SEM655A

as shown, take the
minimum diameter.

Unit: mm (in) SEM792A

3. Check crankshaft runout.
Runout (Total indicator reading):
Less than 0.025 mm (0.0010 in)

CYLINDER BLOCK DISTORTION
Clean upper face of cylinder block and measure the distortion.
Limit:
0.10 mm (0.0039 in)
If out of specification, resurface it.
The resurfacing limit of cylinder block is determined by the
cylinder head resurfacing in an engine.
Amount of cylinder head resurfacing is “A".
Amount of cylinder block resurfacing is “B*’.
The maximum limit is as follows:
A+B=0.2mm (0.008 in)
If necessary, replace cylinder block,
Cylinder block height (Nominal):
204.75 - 204.85 mm (8.0610 - 8.0649 in)

CYLINDER BORE
1. Using a bore gauge, measure cylinder bore for wear, out-of-
round or taper.
Standard inside diameter:
83.00 - 83.05 mm (3.2677 - 3.2697 in)
Wear limit:
0.20 mm (0.0079 in)
Out-of-round (X — Y) limit:
0.015 mm (0.0006 in)
Taper (A — B) limit:
0.010 mm (0.0004 in)
If it exceeds the limit, rebore all four cylinders. Replace cylinder
block if necessary.
e Check for scratches or seizure. If seizure is found, hone it.
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o If either cylinder block or piston is replaced with new one,
Piston grade number select the same piston as piston grade number punched on
cylinder block upper surfaces.

o OO0

SEM1768

2. The size to which cylinders must be honed, is determined
— by adding piston-tocylinder clearance to the piston skirt
oo 5 o] diameter ‘A",

Dimension “a’’:
O Approximately 14 mm (0.55 in)

Rebored size calculation

. D=A+B—-C=A+[0.005 to 0.025 mm
(0.0002 to 0.0010 in)]

where,

FLF-T

Honed diameter

Skirt diameter as measured

Piston-to-wall clearance

Machining allowance

0.02 mm (0.0008 in)

3. Install main bearing caps in place, and tighten to the specified
torque to prevent distortion of the cylinder bores in final
assembly.

4. Cutcylinder bores in the order of 2-4-1-3.

e Do not cut too much out of the cylinder bore at a time.

Ow»O

SEM1818B

Cut only 0.05 mm (0.0020 in) or so in diameter at a time.

5. Hone the cylinders to the required size referring to S.D.S.

6. Measure the finished cylinder bore for out-of-round and
taper.

o Measurement of a just machined cylinder bore requires
utmost care since it is expanded by cutting heat.

PISTON TO CYLINDER WALL CLEARANCE
Using micrometer
1. Measure piston and cylinder bore diameter.
Piston diameter “A"":
Refer to S.D.S.
Measuring point “‘a’’ (Distance from the bottom):
Approximately 14 mm (0.55 in)
2. Check that piston clearance is within the specification.

\@/_/ Piston clearance:

semo26A 0.015 - 0.035 mm (0.0006 - 0.0014 in)
EM-89
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Dial gauge

SEM325A

Piston grade No. Front mark

> Engine front

QOil hole
Cylinder No.

SEM5688B
EM156
Punch mark
side
O —
rd
SEM5698B

o gt

Front SEM617

FLYWHEEL RUNOUT
Runout (Total indicator reading):
Less than 0.15 mm (0.0059 in)

PISTON

a. Numbers stamped on the connecting rod and cap correspond
to each cylinder. Care should be taken to avoid a wrong com-
bination including bearing and connecting rod direction.

b. When pressing piston pin in connecting rod, apply engine
oil to pin and small end of connecting rod.
c. After assembling, ascertain that piston swings smoothly.

e |nstall piston rings.

CRANKSHAFT

1. Set main bearings in the proper position on cylinder block.

e |f either crankshaft, cylinder block or main bearing is reused
again, it is necessary to measure main bearing clearance.

e Upper bearings (cylinder block side) have oil groove.
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Tightening order

SEM794A

SEM607

SEM159B
c Top ring
~S Qil ring
O N
@ (Upper rail)
N\
7
2
Engine <
front - Oil ring

D EE———

or rear Piston pin direction

Second ring
Oil ring (Lower rail)

\
/]

(Expander)

EM725

2. Apply engine oil to main beéaring surfaces on both sides of
cylinder block and cap.
3. Install crankshaft and main bearing caps and tighten bolts to
specified torque.
Main bearing cap bolt:
(@ : 44.54Nm
(4.5 -5.5 kg-m, 33 - 40 ft-lb)
e Arrange the parts so that the indicated number on bearing
cap is in a row from the front of engine.
e Prior to tightening bearing cap bolts, place bearing cap in
proper position by shifting crankshaft in the axial direction.
e Tighten bearing cap bolts gradually in separating two or three
stages and outwardly from center bearing in sequence.
e After securing bearing cap bolts, ascertain that crankshaft
turns smoothly.

4. Measure crankshaft free end play at center bearing.
Crankshaft free end play:
Standard
0.05 - 0.18 mm (0.0020 - 0.0071 in)
Limit
0.30 mm (0.0118 in)

PISTON WITH CONNECTIONS ROD

1. Install connecting rod bearings in the connecting rods and
connecting rod caps.

e Confirm that correct size of bearings are used.

Refer to “Inspection’ of this section.

e Install the bearings so that the oil hole in the connecting rod
aligns with the oil hole of the bearing.

e Set piston ring as shown.
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EMO03470000 2. Install pistons with connecting rods.
f.,,. suftab,e)m;] (1) Install them into corresponding cylinder using Tool.
e Be careful not to scratch cylinder wall by connecting rod.
e Apply engine oil to cylinder wall, piston and bearing.
e Arrange so that the front mark on piston head faces to the
front of engine.

— [} :
p)S

—~

LT
2

SEM620

(2) Install connecting rod bearing caps.
e Tighten in two stages.
(3 : Connecting rod bearing nut
1st
Tighten to 14 to 16 N-m
(1.4 to 1.6 kg-m, 10 to 12 ft-Ib).
2nd
Tighten to 41 to 44 N-m
(4.2 to 4.5 kg-m, 30 to 33 ft-Ib)
or if you have an angle wrench,

tighten bolts 60 to 65 degrees
clockwise.

3. Measure connecting rod side clearance,
Connecting rod side clearance (Big end play):
Standard
0.20 - 0.35 mm (0.0079 - 0.0138 in)
Limit
0.4 mm (0.016 in)

— REPLACING PILOT BUSHING
ST16610001 AN . .
— = 1. Remove pilot bushing.

or suitable tool
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ENGINE OVERHAUL — Assembly

CA18DE

2. Install pilot bushing.

e

Crankshaft
side

[

SEM604B
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

CA18DE

General Specifications

Engine model

CA18DE

Cylinder arrangement

4, in-line

Displacement cm?® (cu in) 1,809 (110.39)
Bore x stroke mm (in) 83.0 x 83.6 (3.268 x 3.291)
Valve arrangement D.O.H.C.
Firing order 1-3-4-2
Number of piston rings
Compression 2
Qil 1
Number of main bearings 5
Compression ratio 10.0

Unit: kPa (kg/cm?, psi)/rpm

Compression pressure
Standard

1,373 (14.0, 199)/350

Minimum

1,177 (12.0, 171)/350

Differential limit between
cylinders

98 (1.0, 14)/350
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SERVICE DATA AND SPECIFICATIONS (S.D.S.) [cat8DE]

Inspection and Adjustment

CYLINDER BLOCK

20 (0.79) |

60 (2.36)

100 (3.94)

X Y
SEM528A
Unit: mm (in)
Standard
Limit
CA18DE
Distortion 0.03 (0.0012) 0.1 (0.004)
Grade 1 83.000 -83.010 (3.2677 - 3.2681)
Grade 2 83.010 -83.020 (3.2681- 3.2685)
Inner diameter Grade 3 83.020 -83.030 (3.2685 - 3.2689) 0.2 (0.008)*
Cylinder bore Grade 4 83.030 - 83.040 (3.2689 - 3.2693)
Grade 5 83.040 -83.050 (3.2693 - 3.2697)
Out-of-round (X — Y) Less than 0.015 (0.0006) -
Taper (A — B) Less than 0.010 (0.0004) -
Difference in inner diameter between cylinders Less than 0,05 (0.0020) 0.2 (0.008)
Piston-to-cylindgr clearance 0.015 - 0.035 (0.0006 - 0.0014) -
-
fg:;’::i’r:"\z:ﬁ;ficg:;ter) CA18DE 204.75 - 204.85 (8.0610 - 8.0649) 0.2 (0.008)**

* Wear limit
** Total amount of cylinder head resurfacing and cylinder block resurfacing
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

CA18DE

CYLINDER HEAD

Inspection and Adjustment (Cont’'d)

_ s Camshaft center

SEM5708B Unit: mm (in)
Standard Limit
. 125.9 - 126.1 N
Height (H) (4.957 - 4.965) 0.2 (0.008)
Surface distorsion 0.03 (0.0012) 0.1 (0.004)

*. Total amount of cylinder head resurfacing and cylinder block

resurfacing

VALVE GUIDE

]
+—- - -—td I D
L
Exhaust Intake
SEMb571B side side SEM572B
Unit: mm (in)
Standard Service Limit
Intake Exhaust Intake Exhaust -
Length (L) 40.1 (1.579) 43.1 (1.697) 40.1 (1.579) 43.1 (1.697) -
Outer diameter (D) 10.023 - 10.034 (0.3946 - 0.3950) 10.223 - 10.234 (0.4025 - 0.4029) -
Inner diameter (d) 6.000 - 6.018 (0.2362 - 0.2369) -
(Finished size)
. . 9.960 - 9.978 9.975 - 9.996
| h - - -
Cylinder head hole diameter (a) (0.3921 - 0.3928) (0.3927 - 0.3935) 10.185 - 10.196 (0.4010 - 0.4014)
. 0.045 - 0.074 0.027 - 0.059
Interference fit (0.0018 - 0.0029) (0.0011 - 0.0023) 0.027 - 0.049 (0.0011 - 0.0019) -
Stem to guide clearance 0.020 - 0.053 0.040 - 0.073 0.020 - 0.053 0.040 - 0.073 0.1 (0.004)

(0.0008 - 0.0021)

(0.0016 - 0.0029)

(0.0008 - 0.0209)

(0.0016 - 0.0029)

Tapping length (?)

16.1 - 15.3 (0.594 - 0.602)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

[cA18DE

Inspection and Adjustment (Cont’'d)

Standard
Intake
valve

Exhaust
valve

_ ) _ Service
°g° | oD 4D ego Exhaust Intake
P RO.5 s valve seat valve seat
< |ROS (0.020) | (0.020),
=] o —_
> | — 10
3 &
N =}
> =)
=) =
~ 3
© =}
o
H H
@D, ¢D,
-
#D, i 0D,
$D, ¢D,
Unit: mm (in) Unit: mm (in)
SEM573B SEMS5428
Unit: mm (in)
Standard Service
Intake Exhaust Intake Exhaust

Cylinder head seat recess

36.000 - 36.016

30.000 - 30.016
(11811 -1.1817)

36.500 - 36.516
(1.4370 - 1.4376)

30.500 -30.516
(1.2008 - 1.2014)

diameter (D) (1.4173 - 1.4179)
Valve seat outer diameter (D, ) 36.9 (1.453) 31.0(1.220) 36.9 (1.453) 31.0 (1.220)
Face outer diameter (D, ) 336-338 27.4-276 336-338 274-276
(1.323 - 1.331) (1.079 - 1.087) (1.323 -1.331) (1.079 -1.087)
Face inner diameter (D) 31.5 (1.240) 24.9 (0.980) 31.5 (1.240) 249 (0.980)
2785 -28.15 2285-23.15 2785 -28.15 2285 -23.16

Valve seat inner diameter (D, )

(1.0965 - 1.1083)

(0.8996 -0.9114)

(1.0965 - 1.1083)

(0.8996 -0.9114)

Height (H)

59-6.0(0.232 -0.236)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

VALVE

Inspection and Adjustment (Cont’'d)

T (Margin thickness)

SEM188A

Unit: mm (in)

HYDRAULIC VALVE LIFTER

Unit: mm (in)

Engine model CA18DE Limit
In 34.0-34.2
' (1.339 - 1.346)
Valve head diameter (D)
Ex 28.0-28.2 _
’ (1.102 -1.110)
In 88.8-89.0 _
' (3.496 - 3.504)
Valve length (L)
Ex 89.2-89.4
" | (3.512-3.520) -
In 5.965 - 5.980 _
' (0.2348 - 0.2354)
Valve stem diameter (d)
Ex 5.945 - 5.960
" 1(0.2341 - 0.2346) -
In, 45°30’ -
Valve face angle (o)
Ex. 45°30’ -
In, 1.3 (0.051)
Valve head margin (T) 0.5 (0.020)
Ex. 1.5 (0.059)
VALVE SPRING
Unit: mm (in)
Standard Limit
Free height (H) 43.1 (1.697) -
Spring constant
N/mm (kg/mm, b/in) | 284 (29, 162) -
Out-of-square (S) — 1.8 (0.071)

Valve lifter diameter

30.955 - 30.965
(1.2187 - 1.2191)

Lifter guide bore diameter

31.000 - 31.013
(1.2205 - 1.2210)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Inspection and Adjustment (Cont’d)
CAMSHAFT AND CAMSHAFT BEARING

SEM568A

EM120

Unit: mm (in)

Engine model CA18DE
Standard Limit

In. 40.485 - 40.515 (1.5939 - 1,5951) -
Cam height (A)

Ex. 40.485 - 40.515 (1.5939 - 1.5951) -

In. 8.5 (0.335) -
Valve lift (h)

Ex. 8.5 (0.335) -
Wear limit of cam height - 0.2 (0.008)
Camshaft journal to bearing clearance 0.045 - 0.090 (0.0018 - 0.0035) 0.15 (0.0059)
Inner diameter of camshaft bearing 28.000 - 28.025 (1.1024 - 1.1033) -
Outer diameter of camshaft journal (D) 27.935 - 27.955 (1.0998 - 1.1006) -
Camshaft runout - 0.05 (0.0020)
Camshaft end play 0.07 -0.15 (0.0028 - 0.0059) 0.2 (0.008)

a 248 -

b 248 -

c 15 —
Valve timing (Degree on crankshaft)

d 53 -

e 9 -

f 59 -
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)
Inspection and Adjustment (Cont’d)

PISTON, PISTON RING AND PISTON PIN Piston pin
Piston

Unit: mm (in)

CA18DE

19.989 - 20.001

Pist, in outer diamet
Iston pi uter diameter (0.7870 A 0,7874)

Interference fit of piston pin to

piston pin hole clearance 0-0.004 (0 - 0.0002)

Piston pin to connecting rod 0.005-0.017
bearing clearance (0.0002 - 0.0007)
SEMS569A
Piston ring
Unit: mm (in) Unit: mm (in)
Engine model CA18DE’ Standard Limit
Grade 82.975 - 82.985 0.040-0.073
T
No. 1 (3.2667 - 3.2671) oP (0.0016 -0.0029) | ©O:11(0.004)
Grade 82.985 - 82.995 Side 0.030 - 0.063
No. 2 (3.2671 - 3.2675) clearance | 2™ (0.0012-00025) | ©O11000%
Grade 82.995 - 83.005 ) 0.015-0.185
. . |
Standard No. 3 (3.2675 - 3.2679) Oi (0.0006 - 0.0073) 0.2 (0.008)
Piston skirt Grade 83.005 -83.015 0.25-0.48
diameter (A) No. 4 (3.2679 - 3.2683) Top (0.0098 - 0.0189) 1.0 (0.039)
Grade 83.015 - 83.025 R 0.38-0.64
R
No.5 (3.2683 - 3.2687) ing gap 2nd 0.0150 - 0.0252) 1.0 (0.039)
0.5 83.475 - 83525 Oil 0.20-0.76 1.0 (0.039)
. (0.020) (3.2864 - 3.2884) (rail ring) | (0.0079 - 0.0299) i
Service
(Oversize) | , 83.975 - 84.025
{0.039) (3.3061 - 3.3081)
Dimension (a) Approximately 14 (0.55)
:’;s)w" pin hole diameter 19.987 - 19.999 (0.7869 - 0.7874)
Piston-to-cylinder bore 0.015 - 0.035 (0.0006 - 0.0014)
clearance

1989 Pulsar NX Service Manual
GI88-020 (TS88-145)
Revised November 1988
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

CONNECTING ROD

Inspection and Adjustment (Cont’'d)

\

@

,%

%

S
SEM570A
Unit: mm (in)
Engine model CA18DE
Standard Limit
. 132.95 - 133.05

Center distancs (S) (5.2342 - 5.2382) -
Bend

— . .004
[per 100 mm (3.94 in)] 0.1 (0.004)
Torsion

— . .004
[per 100 mm (3.94 in)] 0.1 (0,004)
Piston pin bore diameter 22,987 - 23.000 _
(d)* (0.9050 - 0.9055)
Clearance between piston 0.005 - 0.017 _
pin and bearing (0.0002 - 0.0007)
Crank pin bore diameter 48.000 - 48.013
(D)* (1.8898 - 1.8903)
Clearance between crank 0.018 - 0.045 _
pin and bearing (0.0007 - 0.0018)
Big end play - 0.4 (0.016)

* Without bearing
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Inspection and Adjustment (Cont’'d)

CRANKSHAFT

(—T Out-of-round X — Y

—1 | ¥ » Taper A —B A B

r % &t A )
TG [ |
EM737 7 N
Dm by EM715
Unit: mm (in)

Engine model CA18DE

Main journal diameter (Dm)

52.951 - 52.975 (2.0847 - 2.0856)

Pin journal diameter (Dp)

44.954 - 44,974 (1.7698 - 1.7706)

Center distance (r)

41.77 - 41.83 (1.6445 - 1.6468)

Standard Limit
Taper of journal and pin (A — B) - 0.005 (0.0002)
Out-of-round of journal and pin (X — ) — 0.005 (0.0002)
Runout [T.I.R.]* - 0.025 (0.0010)
Free end play 0.05 - 0.18 (0.0020 - 0.0071) 0.3 (0.012)

* Total indicator reading
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

BEARING CLEARANCE

Inspection and Adjustment (Cont’d)
AVAILABLE CONNECTING ROD BEARING

Unit: mm (in)

Standard Limit
. . 0.021 - 0.048
Main bearing clearance (0.0008 - 0.0019) 0.1 (0.004)
Connecting rod bearing 0.018-0.045
clearance (0.0007 - 0.0018) 0.1 (0.004)

AVAILABLE MAIN BEARING

Standard
Grade Thickness Identification
number mm (in) color
o 1.501 - 1.504
(0.0591 - 0.0592) -
. 1.504 - 1,507 Brown
(0.0592 - 0.0593) w
1507 - 1.510
2 (0.0593 - 0.0594) Green

Standard
Grade Thickness Identification
number mm (in) color
1.825 - 1.829
0 (0.0719 - 0.0720) Black
. 1.829 - 1.833 Brown
(0.0720 - 0.0722)
1.833-1.837
2 (0.0722 - 0.0723) Green
1.837 - 1.841
3 (0.0723 - 0.0725) Yellow
1.841- 1.845
4 (0.0725 - 0.0726) Blue

Undersize (service)

Unit: mm (in)

Thickness Cr?nk pin journal
diameter “Dp”’

0.08 1.540 - 1.548
(0.0031) (0.0606 - 0.0609)

0.12 1,560 - 1.568 Srind so that bearing
(0.0047) (0.0614 - 0.0617) e

specified value.

0.25 1.625 - 1.633

(0.0098) (0.0640 - 0.0643)

Undersize (service)

Unit: mm (in)

MISCELLANEOUS COMPONENTS

Unit: mm (in)

Camshaft sprocket runout
[T..R]*

Less than 0.1 (0.004)

Thickness Main journal
diameter ““Dm"’
0.25 1.947 - 1.960 Grind so that bearing
(0.0098) (0.0767-0.0772) | Slearance is the
specified value.

[T.LR]*

Flywheel runout

Less than 0.15 (0.0059)

* Total indicator reading
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Tightening Torque

Unit N-m kg-m ft-Ib
ENGINE FRONT SIDE

Timing belt tensioner nut 22 - 29 22-3.0 16-22
Timing belt idler pulley nut 31 -42 3.2-43 23-31
Crank angle sensor 7-8 0.7-0.8 5.1-5.8
Crank pulley bolt 142-152 145-155 105-112
INTAKE SIDE

Intake manifold to cylinder 20 - 25 20-26 14-19
head

Intake manifold collector 20 - 25 2.0-26 14-19
to manifold

E.G.R. tube nut 34 -44 35-45 25 -33
Exhaust gas temperature 16 -25 15-25 11-18
sensor

Throttle chamber 18 -22 18-2.2 13-16
E.G.R. valve 18 -23 18-23 13-17
Air regulator valve 5-6 05-06 36-43
EXHAUST SIDE

Exhaust manifold to 37 -48 38-49 27 -35
cylinder head

Exhaust manifold to 42 -48 43-49 31-356
‘exhaust front tube

Exhaust gas sensor 40 - 50 41-51 30 -37

Unit N-m kg-m ft-lb
ENGINE TOP SIDE

Cylinder head bolt 103 10.5 76
(Refer to CYLINDER

HEAD Installation.)

Camshaft pulley bolt 14-19 14-19 10-14
Camshaft bracket bolt 10-12 1.0-1.2 7-9
Spark plug 20-29 20-3.0 14-22
Water temperature sensor 20 - 29 2.0-3.0 14-22
ENGINE BOTTOM SIDE

Main bearing cap bolt 44 - 54 45-55 33-40
Connecting rod cap bolt 41-44 42-45 30-33
(Refer to ENGINE

OVERHAUL.)

Water drain plug on 54-74 55-7.5 40 - 54
cylinder block

Oil pan 7-8 0.7-08 5.1-5.8
Oil pan drain plug 29 -39 3.0-40 22-29
ENGINE REAR SIDE

Flywheel bolt 83-93 85-95 61-69
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PRECAUTION

LIQUID GASKET APPLICATION PROCEDURE

a. Before applying liquid gasket, remove all traces of old liquid
gasket from mating surface using a scraper.

b. Apply a continuous bead of liquid gasket to mating surface.
(Use Genuine Liquid Gasket or equivalent.)

c. Be sure liquid gasket is 3.5 to 4.5 mm (0.138 to 0.177 in)
wide (for oil pan).
Be sure liquid gasket is 2.0 to 3.0 mm (0.079 to 0.118 in)
wide (in areas except oil pan).

d. Apply liquid gasket to inner sealing surface around hole

SEM371C perimeter area.

Groove

Bolt hole

(Attaching should be done within 5 minutes after coating at
least 30 minutes after installing.)
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PREPARATION

SPECIAL SERVICE TOOLS

Tool number
(Kent-Moore No.)
Tool name

Description

ST25051001
(J25695-1)
Oil pressure gauge

ST25052000

(J25695-2) Adapting oil pressure gauge
Hose to cylinder block
WS39930000 Pressing the tube of liquid

« -

Tube presser

gasket

EG17650301

( - )
Radiator cap tester
adapter

Adapting radiator cap tester
to radiator filler neck
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ENGINE LUBRICATION SYSTEM

[eAwe]

(==
Qil pressure swntct)
=4 A

/ B

Oil Pressure Check

WARNING:

® Be careful not to burn yourself, as the engine and oil may

hot.

® Oil pressure check should be done in “Neutral” gear

position.

1. Check oil level.

2. Remove oil pressure switch.

ST25051001
(J25695-1)

S$T25052000
(J25695-2) SLC926

Engine speed
rpm

Approximate discharge pressure
kPa (kg/cm?, psi)

Idle speed (800)

49 -186 (0.5-1.9,7 -27)

3,000

392-490(4.0-5.0,57 -71)

3. Install pressure gauge.

4. Start engine and warm it up to normal operating tempera-

ture.

5. Check oil pressure with engine running under no-load.
If difference is extreme, check oil passage and oil pump for

oil leaks.

6. Install oil pressure switch with sealant.
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ENGINE LUBRICATION SYSTEM

Oil Pump
Liquid gasket
Front cover
Outer
gear
Inner Screw
gear

3.5
(03-0.5,2.2-3.6)

Bolt
[O)5-7(05-0.7,3.6-5.1)
Oil pump cover

Regulator —/
valve
Front cover side
Spring )

WasherQ
Plug
{UJ 32 ::2)(2.0 -390, Oil pump cover side
O : N-m (kg-m, ft-b)
SLC152A
REGULATOR VALVE INSPECTION
Spring Washer 1. Visually inspect components for wear and damage.

2. Check oil pressure regulator valve sliding surface and valve

Regulator Cap sprin
valve 7 pring.

3. Apply regulator valve with engine oil and check that it falls
smoothly into the valve hole by its own weight.
If damaged, replace regulator valve set or oil pump assembly.

SLC172A
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ENGINE LUBRICATION SYSTEM GA16i

Oil Pump (Cont’d)
Qil pressure relief valve7 O". PRESSURE REL'EF VALVE |NSPECT|ON
/ Inspect oil pressure relief valve for movement, cracks and
breaks by pushing the ball. If replacement is necessary, remove
valve by prying it out with suitable tool.
Install a new valve in place by tapping it.

OIL PUMP INSPECTION
Using a feeler gauge, check the following clearance.

Unit: mm {in)

Body to outer gear clearance (1) 0.114 -0.200 (0.0045 - 0.0079)
Inner gear to crescent clearance (2) 0.217 - 0.327 (0.0085 - 0.0129)
Outer gear to crescent clearance (3) 0.21 - 0.32 (0.0083 - 0.0126)
Body to inner gear clearance (3) 0.05 - 0.09 (0.0020 - 0.0035)

Outer gear  SLC154A Body to outer gear clearance (5) 0.05-0.11 (0.0020 - 0.0043)
Inner gear to brazed portion of

. 0.045 - 0.091 (0.0018 - 0.0036)
Straightedge housing clearance ()

If it exceeds the limit, replace gear set or entire oil pump
assembly.

SLC155A

Front cover

SLC222A
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ENGINE COOLING SYSTEM

ircui
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ENGINE COOLING SYSTEM

SLC613

SMA9678

Hose adapter

EG17650301
« - )

SLC223A

System Check

WARNING:

Never remove the radiator cap when the engine is hot;
serious burns could be caused by high pressure fluid escap-
ing from the radiator.

Wrap a thick cloth around cap and carefully remove the cap
by turning it a quarter turn to allow built-up pressure to
escape and then turn the cap all the way off.

CHECKING COOLING SYSTEM HOSES

Check hoses for improper attachment, leaks, cracks, damage,
loose connections, chafing and deterioration.

CHECKING RADIATOR CAP
To check radiator cap, apply pressure to cap with a tester.
Radiator cap relief pressure:
78 - 98 kPa (0.8 - 1.0 kg/cm’®, 11 - 14 psi)

Pull the negative pressure valve to open it. Check that it closes
completely when released.

CHECKING COOLING SYSTEM FOR LEAKS

To check for leakage, apply pressure to the cooling system with
a tester.
Testing pressure:
98 kPa (1.0 kg/cm’, 14 psi)
CAUTION:
Higher than the specified pressure may cause radiator dam-
age.
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ENGINE COOLING SYSTEM

[cAt6i]

Water Pump

Os-7
05-07,
36-5.1)

s-7 7
(0.5-0.7)
36-5.1)

|
G

c/@k Liquid gasket
< \/ @é: q

oy

Water pump

[0)s5-7(05-0.7,36-5.1)

Water pump pulley

O Nm (kg-m, ftib) SLC160A

SLC161A

SLC162A

CAUTION:

® When removing water pump assembly, be careful not to
get coolant on timing chain.

® Water pump cannot be disassembled and should be
replaced as a unit.

® After installing water pump, connect hose and clamp
securely, then check for leaks using radiator cap tester.

REMOVAL

1. Drain coolant from radiator and cylinder block.

2. Remove drive belts for compressor, power steering pump
and alternator.

3. Remove water pump pulley.

4. Remove water pump.

INSPECTION

1. Check for badly rusted or corroded body assembly and vane.
2. Check for rough operation due to excessive end play.
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ENGINE COOLING SYSTEM GA16i

SLC163A

SLC164A

Water Pump (Cont’d)

INSTALLATION

® Before instaling water pump, remove liquid gasket from
mating surface of water pump using a scraper.

Be sure liquid gasket in grooves is also removed.

® Remove liquid gasket from mating surface of front cover.

® Remove all traces of liquid gasket using white gasoline.

® Apply liquid gasket to mating surface of pump housing as
shown.

LC-11




ENGINE COOLING SYSTEM

GA16i

g Liquid gasket

Thermostat housing
Thermostat 5
Water
. )
'/ D
( N
s ,\)

{OJ N-m (kg-m, ft-1b)

(05-0.7,3.6-5.1)
[0)5-7(05-0.7,3.6 -5.1)
SLC166A

Thermostat
INSPECTION

It should seat tightly.

Jiggle valve (top side)

SLC167A

1. Check for valve seating condition at ordinary temperatures.

2. Check valve opening temperature and maximum valve lift.

Valve opening temperature °C(°F)

76.5 (170)

Max. valve lift mm/°C (in/°F)

8/90 (0.31/194)

temperature.

SLC343 for leaks.

SLC168A

INSTALLATION

LC-12

3. Then check if valve closes at 5°C (9°F) below valve opening

@ After installation, run engine for a few minutes, and check

® When installing water inlet apply liquid gasket as shown.




ENGINE COOLING SYSTEM GA16i

Water Outlet
3. 087X INSPECTION

) Visual inspection for water leaks. If there is leakage, apply liquid
I gasket.

)

SLC169A
INSTALLATION
® When installing water outlet, apply liquid gasket as shown.

O
SLC170A
Radiator
Radiator cap ?
Radiator 553

Reservoir tank

S

Qil cooler for A/T model
A/T model

@

. Condenser fan
LDram cock motor

Radiator fan motor
S

2

Radiator mounting

Front

Automatic transmission
oil cooler hose SLC197C

CAUTION:
When filling radiator with coolant, refer to MA section.
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ENGINE COOLING SYSTEM :GNGiI

Electrical Cooling Fan

For schematic and wiring diagram of electrical cooling fan,
refer to LC-14 and 15.

Thermoswitch

INSPECTION
1. Drain about one liter of coolant.
2. Remove thermoswitch.
3. Check thermoswitch for proper operation.
Operating temperature:
OFF - ON 82 - 88°C (180 - 190°F)

SLC463
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RADIATOR AND CONDENSER FAN MOTOR ELECTRICAL CIRCUIT [GA16i .|

Schematic
BATTERY IGNITION SWITCH,| BATTERY
(Via fusible link-Black) ON or START (Via fusible link-Brown)
FUSE FUSE
From A/C switch
& acceleration @«———
cut timer
l] THERMO-
DUAL-PRESSURE Q | SWITCH
SWITCH
X a2
CONDENSER [g © o RADIATOR )
FAN RELAY ol] A/CRELAY g H?“ FAN RELAY E ?n
CONDENSER RADIATOR
FAN MOTOR FAN MOTOR
‘——— To thermo control amp.
£ @: A/T

SLC195A
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RADIATOR AND CONDENSER FAN MOTOR ELECTRICAL CIRCUIT

GA16i

Wiring Diagram

AIR CONDITIONER

RELAY
RADIATOR CONDENSER
FAN RELAY FAN RELAY IGNITION SWITCH
= = ON or START
BATTERY 3
(Via fusible
link-Brown) ’@]—T’@ @ @G O up TZ‘E
Lol gl | [l ® [[TTTTE)| 58
RADIATOR 6o o jefgrE &> | I BODY FUSE N
FAN MOTOR o ey Caw GROUND BLOCK 5
& L TS G
G/R .- RIL o
j (TTTTITITE |5 8
THERMOSWITCH g8 g
y | —— 5
o) N EeG/B 2} >
ol [V Y G 5 o« BATTERY
CONDENSER . [ JOINT @ (Via fusible
FAN MOTOR 2 CONNECTOR link-Black)
N Eak
R
g
SWITCH Y/PU W (A acceleration cut timer
Y/L
@ © —I '———————— To thermo control amp.
1
BODY ]
GROUND® © _2‘_[>
THERMOSWITCH == Jdl s !
m G/B GOOGE> % % i
ik oL
. JOINT
@D | Lo [T ® CONNECTOR
B >
L T i
CONDENSER T
FAN RELAY ng);l : 4WD
B ———%§ .
5§31 ;R/W @ . 2WD
° .’.ll Y/PU @ @ . AT
G/B (E.C.C.S. harness) @p ] BODY
AIR CONDITIONER L GROUND

RELAY

SLC196A
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RADIATOR AND CONDENSER FAN MOTOR ELECTRICAL CIRCUIT |GA16i |

Location of Electrical Units

woz) IL——)

- %ﬁggg__ /
/ \

(V0g) 8sny uey iolelpey

(umoug) >ul| 8|qisny uey Joieipey

‘WA

Yo ms aunssaid-lenq

(an|g) Aejas uey ioleipey

N

N
/

(sp1sut Apog)

-_—

1044 —
(4010w y1I1M) uey houm_va/

.(dJorow y11m) uey Jasuspuod

v

(umo.g) Ae|al JauOILIPUOD 1YY

(an|g) Aejas uey Jasuapuod

(38]ul J81BM)
yolmsowsayl

SLC209A
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RADIATOR AND CONDENSER FAN MOTOR ELECTRICAL CIRCUIT |GATSi

Radiator fan
_motor/

= Radiator fan

motor side SLC210A

LC211A (Earth)

{ @{ 3
= Radiator fan
K motor side /

s

Radiator fan

DISCONNECT
{ €©
-~ Front
L[] |e8
[3]5 TS
= ©Ye sLC212A

Trouble-shooting & Diagnosis
(Radiator fan motor)

Even though the engine coolant is hot, the radiator fan
motor does not rotate.

NOTICE:
This check should be performed
after engine is warmed up

N

Radiator fan
relay (Blue) psconnect

1|

SLC213A

'O/

Radiator fan
relay (Blue)

@
DISCONNECT

T
{

S M4

SLC214A

sufficiently.
CHECK POWER SUPPLY. N'G't 1) Turn ignition switch “OFF"’.
1) Turn ignition switch “ON"’. 2) Disconnect radiator fan relay.
Check voltage between (a) 3) Check voltage between ter-
and ground. minal (§) and ground.
Battery voltage should exist. Battery voltage should exist.
. If N.G, check harness conti-
0.K. nuity between battery () pole
and terminal (5).
O K.
B I -
CHECK GROUND CIRCUIT. 2
1) Turn ignition switch “OFF". 1) Turn ignition switch “ON"’.
2) Disconnect radiator fan 2) Check voltage between ter-
motor harness connector. mimal (D and ground.
3) Check harness continuity be- Battery voltage should exist.
tween (b) and ground. If N.G., check following parts:
Continuity should exist. ® Termoswitch
If N.G., repair harness. (See page LC-13.)
® Harness continuity between
'O'K' fuse and terminal (7).
Replace radiator fan motor with O.K.
new one.

1) Turn ignition switch “OFF".

2) Check continuity between
terminal (2) and ground.

Continuity should exist.

If N.G., repair harness.

y

0.K.

y

Check radiator fan relay.
If N.G., replace with new one.
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RADIATOR AND CONDENSER FAN MOTOR ELECTRICAL CIRCUIT

Trouble-shooting & Diagnosis
(Condenser fan motor)

Even though the air conditioner operates normally, the
condenser fan motor does not rotate.

/
L ¥

jc
[ Condenser fan

= motor side

Condenser fan
motor side (Earth)

SLC216A

Condenser

fan relay (Blue)o
—~

l )
= SLC217A
B
— Condenser N
fan relay (Blue)” DISCONNECT
vl €
(o]
) \28)
F TS.
(211
[3]] \
SLC218A
o
" Condenser o o
fan relay (Blue)
O DISCONNECT
| | €

m/\.
o

- SLC219A

CHECK POWER SUPPLY.

1) Turn ignition and air condi-
tioner switch “ON"’.

2) Check voltage between (@)
and ground.

Battery voltage should exist.

N.G

1) Turn ignition and air condi-

O.K.

B A 4

tioner switch “OFF".
2) Disconnect condenser fan
relay.
3) Check voltage between ter-
minal (8 and ground.
Battery voltage should exist
If N.G., check harness conti-
nuity between battery () pole
and terminal ().

O.K.

D v

CHECK GROUND CIRCUIT.

1) Turn ignition and air condi-
tioner switch “OFF"’,

2) Disconnect condenser fan
motor harness connector.

tween (b) and ground.
Continuity should exist.
If N.G., repair harness.

3) Check harness continuity be-

O.K.

A 4

Replace condenser fan motor
with new one.

LC-19

1) Turn ignition and air condi-
tioner switch “ON"’.

2) Check voltage between ter-
minal (1) and ground.

Battery voltage should exist.

If N.G., check following parts:

® Air conditioner switch &
acceleration cut timer
(Refer to HA section.)

oK.
v

1) Turn ignition and air condi-
tioner switch “OFF".

2) Check continuity between
terminal (2) and ground.

Continuity should exist.

If N.G., repair harness.

oK.

h 4

Check condenser fan relay.
If N.G., replace with new one.




SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Oil pressure check

Engine Lubrication System

Engine rpom

Approximate discharge
pressure kPa (kg/cm? , psi)

Idle speed (800)

49 -186(05-1.9,7 -27)

3,000 392 -490 (4.0 -5.0,57 - 71)
QOil pump
|
% H |
H ' 2 H
1 I l
|
OUTER GEAR INNER GEAR  SLC573
Unit: mm (in)
Height H, H.
el 105 (0.413)  15.0 (0.591)

Oil pump inspection

Unit: mm (in)

Body to outer gear
clearance (1)

Inner gear to crescent
clearance (2)

Outer gear to crescent
clearance (3)

Body to inner gear
clearance (3)

Body to outer gear
clearance (§)

Inner gear to brazed
portion of housing
clearance ()

0.114 -0.200 (0.0045 - 0.0079)

0.217 -0.327 (0.0085 -0.0129)

0.21 -0.32 (0.0083 - 0.0126)

0.05 -0.09 (0.0020 - 0.0035)

0.05 -0.11 (0.0020 - 0.0043)

0.045 -0.091 (0.0018 - 0.0036)

Outer gear  sSLC154A

SLC155A

Front cover

SLC222A
Thermostat
Standard
Valve opening temperature °C(°F) 765 (170)
Maximum valve |ift mm/°C (in/°F)  8/90 (0.31/194)

Thermoswitch (Electrical cooling fan)

Operating temperature (OFF - ON) °C (°F) 82 -88 (180 - 190)
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ENGINE LUBRICATION SYSTEM

Lubrication Circuit

’ Hydraulic valve lifter

Intake manifold

Camshaft

M/T: Qil filter bracket
A/T: Oil cooler

Exhaust manifold

Oil filter
Qil pump
Eibny// Sl = : Oil gallery
— - <= : Oil passage
Oil strainer ‘ <=-— ! By-pass passage
¢ * To oil pan
,! Oil pan [l<
| Oil strainer ]
(A/T only) iL
————— e 1 -—
: - Regulator valve
| ¥ Oil pump ] (Built in oil pump) i
- e e —T pp—
: [ Oil cooler ] ; - C __ R
o I R - Relief valve (Built in
| > Oil filter l oil filter bracket)
L 4 [ —
Check valve for hydraulic valve lifter
L Main gallery —H (Built in cylinder block)
<—l Main bearing Q 4}
{5 Cylinder head oil gallery
<—' Conn-rod bearing —I JL
{} l Camshaft journal j
I Conn-rod ] '
T
Y C
Y Hydraulic valve lifter l amlshaft —I
Piston and cylinder |
!
T
| y v
SLCO65A
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ENGINE LUBRICATION SYSTEM

SLC954

Oil Pressure Check

WARNING:
e Be careful not to burn yourself, as the engine and oil may be

hot.
e Qil pressure check should be done in “Neutral’’ gear position.

1. Check oil level.
2. Remove oil pressure switch.

3. Install pressure gauge.

4. Start engine and warm it up to normal operating tempera-
ture.

5. Check oil pressure with engine running under no-load.

Engine Approximate discharge pressure
rpm kPa (kg/cm?, psi)
Idle speed More than 78 (0.8, 11)
2,000 461 (4.7, 67)

If difference is extreme, check oil passage and oil pump for
oil leaks.

- 6. Install oil pressure switch.

Use proper liquid sealant.
Qil pressure switch:
@ : 10-16N.m
(1.0 - 1.6 kg-m, 7 - 12 ft-lb)
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ENGINE LUBRICATION SYSTEM

Oil Pump

REMOVAL AND INSTALLATION

1. Remove drive belts.

2. Remove timing belt covers and timing belt.
3. Remove center member from body.

4. Remove oil pan.

SLC617

O 11-14

(1.1-1.4,8-10)

8-10)
[ . N-m (kg-m, ft-Ib)

5. Remove oil pump assembly with oil strainer.
6. Installation is in reverse order of removal.

DISASSEMBLY AND ASSEMBLY

Regulator
valve set

[O : N-m (kg-m, ft-Ib)

Oil pump
body : 3 Inner gear
|
Regulator valve O-ring
Outer
Q gear
Spring ‘ v

O a-s

Cover

)
@

Cap
[C] 39-69

(4.0-7.0,
29 -51)

Washer

SLC756

e When installing oil pump, apply engine oil to inner and outer
gear.

e Be sure that O-ring is properly fitted.
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ENGINE LUBRICATION SYSTEM

SLC293

Oil Pump (Cont’d)
INSPECTION

Using a feeler gauge, check the following clearances.

Unit: mm (in)

Body to outer gear clearance (1) 0.11 -
Inner gear to crescent clearance (2) 0.15 -
Outer gear to crescent clearance (3) 0.21

Body to inner gear clearance (@) 0.05 -
Body to outer gear clearance @ 0.05 -

0.20 (0.0043 - 0.0079)
0.26 (0.0059 - 0.0102)

- 0.32 (0.0083 - 0.0126)

0.09 (0.0020 - 0.0035)
0.11 (0.0020 - 0.0043)

SLC294

Spring
Regulator valve ]/

Washer
\ Cap

| ——!
Oil pressure relief valve

T

|

S |
SLC295
T =
DI ENEAN
5

_

SLC551

If it exceeds the limit, replace gear
assembly.

REGULATOR VALVE INSPECTION

set or entire oil pump

1. Visually inspect components for wear and damage.
2. Check oil pressure regulator valve sliding surface and valve

spring.

3. Coat regulator valve with engine oil and check that it falls
smoothly into the valve hole by its own weight.
If damaged, replace regulator valve set or oil pump assembly.

OIL PRESSURE RELIEF VALVE INSPECTION

Inspect oil pressure relief valve for movement, cracks and breaks
by pushing the ball. If replacement is necessary, remove valve by
prying it out with a screwdriver. Install a new valve in place by

tapping it.
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ENGINE COOLING SYSTEM

From radiator

From heater unit

To heater unit

Qil cooler
(A/T only)

Cooling Circuit

Throttle chamber

O

To radiator <

ﬁ][ Radiator I;______:_‘::I Reservoir tank

y
Water pump
: |

Heater unit

l<__‘ Cylinder block l———| Qil cooler

Throttle chamber

1 o
I L (A/T only)

l

L]

Collector

l Cylinder head I
|

Cold condition

Thermostat housing

|

WARNING:

Hot condition

| Thermostat I

To avoid serious personal injury, never remove
radiator cap quickly when engine is hot.

If it is necessary to remove radiator cap when
radiator is hot, turn cap slowly counterclockwise
to the first stop. After all pressure in the cooling
system is released, turn cap past the stop and

remove it.

LC-25

Thermostat housing
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ENGINE COOLING SYSTEM

Cooling System Inspection

CHECKING HOSES

Check water hoses for proper attachment, leaks, cracks, damage,
loose connections, chafing and deterioration.

CHECKING RADIATOR CAP
Apply pressure to radiator cap by means of a cap tester to see if
it is satisfactory.
Radiator cap relief pressure:
78 - 98 kPa
(0.8 - 1.0 kg/cm?, 11 - 14 psi)

CHECKING COOLING SYSTEM FOR LEAKS
Apply pressure to the cooling system by means of a tester to
check for leakage.
Testing pressure:
98 kPa (1.0 kg/cm?, 14 psi)
CAUTION:
Overpressure may cause radiator damage.

C - )

SMAQ990A
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ENGINE COOLING SYSTEM

SMA6758B

Water Pump

Gasket
Water pump

[C] 16 - 20 N-m
(1.6 - 2.0 kg-m, 12 - 14 ft-b)

CAUTION:

as a unit.

INSPECTION

SLC760

LC-27

REMOVAL AND INSTALLATION
1. Drain coolant from radiator.

2. Remove cylinder block drain plug located at left rear of
cylinder block and drain coolant.

@ : 54.-74Nm
(5.5 - 7.5 kg-m, 40 - 54 ft-Ib)

|
Q
Q e When removing water pump assembly, be careful not to get
\ coolant on timing belt.

e Water pump cannot be disassembled and should be replaced

e After installing water pump, connect hose and clamp
securely, then check for leaks using radiator cap tester.

1. . Check for badly rusted or corroded body assembly and vane.
2. Check for rough operation due to excessive end play.



ENGINE COOLING SYSTEM

Thermostat
Place upper side REMOVAL AND INSTALLATION
Gasket . .
1. Drain engine coolant.

Wat tlet
ater outle 2. Remove water outlet, then take out thermostat.

Thermostat

O 18-22 N ‘m(1.8-2.2 kg m, 13 - 16 ft-Ib)

SLC301
3. Install thermostat with jiggle valve or air bleeder facing up-
Jiggle valve ward.
e After installation, run engine for a few minutes, and check
for leaks.
SLC767
INSPECTION

1. Check for valve seating condition at ordinary temperatures. |t
should seat tightly.
2. Check valve opening temperature and maximum valve lift.

Standard Cold type
Valve opening temperature
9 temperatur 82 (180) 88 (190)
C(F)
sLC343 Max. valve lift 8/95 8/100

mm/°C (in/°F) (0.31/203) (0.31/212)

3. Then check if valve closes at 5°C (9°F) below valve opening
temperature.

LC-28



ENGINE COOLING SYSTEM

Radiator
DISASSEMBLY AND ASSEMBLY

’ oD Sub-fan
, - (Air conditioner equipped model)
2 o

To

Main fan

Thermoswitch
(O] 9.3-10.3 N'm (0.95 - 1.05 kg-m, 6.9 - 7.6 ft-Ib)

SLC956

Water Temperature Switch
INSPECTION
1. Drain coolant.
2. Remove thermoswitches.
3. Check thermoswitches for proper operation.
Operating temperature
OFF -~ ON 85°C (185°F)

Water temperature switch:
SLC463 © : 93-103Nm

(0.95 - 1.05 kg-m, 6.9 - 7.6 ft-Ib)
For cooling system wiring diagram, refer to HA section.
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Oil pressure check

Engine Lubrication System

Engine Approximate discharge pressure
rpm kPa (kg/cm?, psi)
Idle speed More than 78 (0.8, 11)
2,000 461 (4.7, 67)

Oil pump inspection

Unit: mm (in)

Qil pressure regulator valve

kPa (kg/

cm?, psi)/rpm

Regulator valve opening
pressure

471 - 51

0

(4.8 -5.2,68-74)/2,000

Tightening torque

Body to outer gear clearance 0.11 -0.20 (0.0043 - 0.0079) Unit N-m kg-m ft-lb
Inner gear to crescent clearance 0.15 - 0.26 (0.0059 - 0.0102) Oil pump securing bolt 11-14 11-1.4 8-10
Outer gear to crescent clearance 0.21-0.32 (0.0083 - 0.0126) Oil pump cover screw 4-5 0.4-05 29-36
Body to inner gear clearance 0.05-0.09 (0.0020 - 0.0035) Oil pressure regulator 39-69  40-70  29-51
Body to outer gear clearance 0.05-0.11 (0.0020 - 0.0043) valve cap
Oil pressure switch 10 - 16 1.0-16 7-12
Oil cooler 21 2.1 15
Engine Cooling System
Thermostat Tightening torque
Standard Cold type Unit N-m kg-m ft-lb
Valve opening °C CF) 82 (180) 88 (190) Water purnp securing bolt 16 - 20 16-20 12-14
temperature Water outlet securing nut 18 - 22 18-22 13-16
Max. valve lift o 8/95 (0.31/203)  8/100 (0.31/212) Water temperature switch 9.3 - 10.3 095-1.05 6.9-7.6
mm/°C (in/°F)

Thermo switch

Operating temperature
(OFF — ON)

85°C (185°F)
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ENGINE FUEL &
EMISSION CONTROL SYSTEM

SECTION EF & Ec
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MIXTURE RATIO FEEDBACK SYSTEM INSPECTION .................... EF & EC-294
FUEL SYSTEM INSPECTION ... ... . i it e iiie e anans EF & EC-299
EVAPORATIVE EMISSION CONTROL SYSTEM .........cciiiiiiiinnnnnn. EF & EC-301
CRANKCASE EMISSION CONTROL SYSTEM .. ..., EF & EC-303
E.G.R. SYSTEM INSPECTION ... .. ittt a e EF & EC-304
A.LLV. (Air Induction Valve) SYSTEM INSPECTION ........... ... ... ..t EF & EC-305
SERVICE DATA AND SPECIFICATIONS (SDS.) ...coivniiiiiiii et EF & EC-306

When you read wiring diagrams:
e Read GI section, “HOW TO READ WIRING DIAGRAMS".
e See EL section, “POWER SUPPLY ROUTING" for power distribution circuit.
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PREPARATION

SPECIAL SERVICE TOOL

Tool number
(Kent-Moore No.)
Tool name

Description

Engine Application

GA CA

KV109D10S0

(J-36777)

Ignition timing

adapter coil set

@ KV109D0010
(J-36777-1)
Ignition timing
adapter coil

@ KVv109D0015
(J-36777-2)
Adapter harness

Measuring
ignition timing

EG11160000
(O |
Adapter harness

Measuring
engine speed
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PRECAUTIONS

® Do not operate the fuel pump ® Always use a 12-volt battery as ® When installing a C.B. ham radio
when the fuel lines are empty. power source. or a mobile phone, be sure to
® Tighten fuel hose clamps to the ® Do not attempt to disconnect the observe the following notes as it
specified torque. battery cables while the engine may adversely affect the elec-
is running. tronic control systems depend-
ing on its installation
location.

1) Keep the antenna as far as poss-
sible away from the electronic
control unit.

2) Keep the antenna feeder line

more than 20 cm (7.9 in) away
from the harness of electronic
controls.

Do not let them run parallel for
a long distance.

3) Adjust the antenna and feeder
line so that the standing-wave
ratio can be kept smaller.

4) Be sure to ground the radio to

vehicle body.

® Do not disconnect the E.C.C.S.
harness connectors, before the
battery ground cable has been
disconnected.

® Securely connect the E.C.C.S.
harness connectors.
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