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FOREWORD

This manual contains maintenance and repair procedures for Nissan
200SX, model $13 series.

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 performarice 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.

oS NISSAN MOTOR CO, LTD.

Overseas Service Department

Tokyo, Japan
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PRECAUTIONS

Observe the following precautions to ensure safe and proper
_ servicing. These precautions are not described in each indi-
vidual section.

1. 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 inflam-
mable materials. Special care should be taken when han-
dling 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.

5G1285

2. 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.

3. When removing a heavy component such as the engine or
transaxle/transmission, be careful not to lose your balance
and drop them. Also, do not allow them to strike adjacent
parts, especially the brake tubes and master cylinder.

SGi231

4. 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.

5Gl232
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.

5G1233
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PRECAUTIONS

Seat cover

Fender cover
5G1234

Clean floor
5GI1290

10.

11.

12.

13.
14.

15.

16.

17.

Before servicing the vehicle, protect fenders, upholstery and
carpeting with appropriate covers.

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. with new ones.
Replace inner and outer races of tapered roller bearings and
needle bearings as a set.

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

Do not touch the terminals of electrical components which
use microcomputers (such as electronic control units).
Static electricity may damage internal electronic components.
After disconnecting vacuum or air hoses, attach a tag 1o
indicate the proper connection.

Use only the lubricants specified in MA section.

Use approved bonding agent, sealants or their equivalents
when required.

Use tools and recommended special tools where specified
for safe and efficient service repairs.

When repairing the fuel, oil, water, vacuum or exhaust
systems, check all affected lines for leaks.

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

Precautions for E.F.l. or E.C.C.S. Engine

1.

3.

Before connecting or disconnecting E.F.l. or E.C.C.S. har-
ness connector to or from any E.F.I. or 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 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
compression, 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.
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PRECAUTIONS

5G1292

Precautions for Turbocharger

The turbocharger system uses engine oil for lubrication and

cooling of its rotating components. The turbocharger turbine

turns at a speed in excess of 100,000 rpm at full throttie and its

temperature can reach 870°C (1,600°F). It is essential to

maintain a clean supply of oil flowing through the turbocharger

system. Therefore, a sudden interruption of oil supply may

cause a malfunction in the turbocharger.

For proper operation of the system, follow the procedure below:

1. Always use the recommended oil. Follow the instructions for
proper time to change the oil and proper oil level.

2. Avoid accelerating engine to a high rpm immediately after
starting.

3. If engine had been operating at high rpm for an extended
period of time, let it idle for a few minutes prior to shutting it
off.

Asbestos Safety Instructions
(Based on regulations of United Kingdom)

This vehicle uses parts containing asbestos, most are not
hazardous but Brake and Ciutch linings can be. Consult the
manufacturer or his agent for further details. When working with
these please observe the “Garage Workers' Asbestos Code”
available through your Nissan Dealer, Local Authority or Health
and Safety Executive. In particular, work in a well-ventilated
place using where possible appropriate dust extraction equip-
ment and avoid creating dust. Dampen all asbestos/dust where
possible prior to machining, cutting, cleaning, etc. Use only
hand or low speed tools.

Dispose of all asbestos waste, wet rags, etc., in a closed
container as directed by your local waste disposal authority.

Precautions for Fuel

EUROPE
CA18DET with catalytic converter:
Unleaded gasoline of at least 95 octane (RON)
CA18DET without catalytic converter:
Leaded or unleaded gasoline of at least 95 octane
~ . (RON)
EXCEPT EUROPE
Leaded gasoline of at least 95 octane (RON)
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HOW TO USE THIS MANUAL

1. A QUICK REFERENCE INDEX, a black tab (e.g. () is provided orr 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.

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

5. THE LARGE ILLUSTRATIONS are exploded views (See below) and contain tightening torques,
lubrication points and other information necessary to perform repairs.

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

w

iz ”
Example Pad retainer
(Upper side) i @gfﬂ 54-64 (5.5 - 6.5, 40 - 47)
/@ / : Main pin
Torque " to sliding portion
Pin boot :
member
(@ <~ Inner shim Copper
/® washer
[J17-20(1.7-20,12-14)
= b
Pad retainer
(Lower sidE)_\H\H‘"‘ @
-%M
& Braka hose
! \ Air bleeder
L [ 7-907-09,6.1-65)
Outer shim Pin bolt
. [O) 22-31(22- 32,16 - 23)
Pad Cylinder body )
Dust seal Piston seal 4 )
‘ K32 % [ : Nm (kg-m, ftdb)
Piston
() SBR364A

6. THE SMALL [LLUSTRATIONS show 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 illustrations.
Assembly, inspection and adjustment procedures for the complicated units such as the automatic
transaxle or transmission, etc. are presented in a step-by-step format where necessary.

7. The following SYMBOLS AND ABBREVIATIONS are used:

®) Tightening torque 4WD : 4-Wheel Drive

Should be lubricated with grease. M/T : Manual Transaxle/Transmission
Unless otherwise indicated, use A/T :Automatic Transaxle/Transmission

_ recommended multi-purpose grease. A/C . Air Conditioner

Should be lubricated with oil. P/S . Power Steering

vi Sealing point SST. :  Special Service Tools

50 Checking point s.D.Ss. - Service Data and Specifications

X Always replace after every disas- SAE ©  Society of Automotive Engineers,
sembly. Inc.

LH., RH. : Left-Hand, Right-Hand G.C.C. . : Gulf Cooperation Council

FR, RR : Front, Rear LH.D. . Left-Hand Drive

2WD . 2-Wheel Drive R.H.D. :  Right-Hand Drive
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HOW TO USE THIS MANUAL

11.

The UNITS given in this manual are primarily expressed as the SI UNIT (International System of Unit),
and alternatively 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)

TROUBLE DIAGNOSES are included in sections dealing with complicated components.

- SERVICE DATA AND SPECIFICATIONS are contained at the end of each section for quick reference of

data.

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.

WARNING indicates the possibility of personal injury if instructions are not followed.

CAUTION indicates the possibility of component damage if instructions are not followed.

BOLD TYPED STATEMENTS except WARNING and CAUTION give you helpful information.
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HOW TO READ WIRING DIAGRAMS

WIRING DIAGRAM
Symbols used in WIRING DIAGRAM are shown below:

Example

((BRANCH
M/T mode!

®

(o[ ]
ol

L.

8—}%
A/T model

ST

™ : M/T madel
® 1 A/T model

'

ABBREVIATIONS

( \
POWER SUPPLY
CO_NNECTOR # This shows the igni-
This shows that these connectors are tion switch position
white 6 terminal connectors. in which the system
can be operated.
® See POWER SUPPLY
ROUTING in EL
section for the detailed
wiring diagram.
. —
( SWITCH
IGNITION SWITCH This shows that conti-
ACC or ON nuity exists between
terminals (1) and (3),
FUSE when the switch is
BLOCK turned 1o ON position.
> .
Y
(White) T BT
-t [p— 3 &
o] (w 4
~ 8
SWITCH
G @ é
V 1 WIRE COLOR CODING }
- B = Black BR = Brown
p BODY A _
LOCATION NUMBER GROUND || D jmite St
This number shows where the AN c-on
connector is located. See G : Green PU i Purpfe
HARNESS LAYOUT in EL L =Blue GY = Gray
section. The number is Y - Ygllow S8 = Sky."BIue
identical with the one in LG = Light Green
HARNESS LAYOUT. When the wire color is striped, the base
! color is given first, followed by the stripe
color as shown below:
. .m | Example: L/W = Blue with White Stripe

I: Instrument
harness

Main harness
p_—

5G1543

SWITCH POSITIONS
Wiring diagram switches are shown with the vehicle in the
Normally open . -
following condition.
oy, 5 o—— ® Ignition switch “OFF".
@ Doors, hood and trunk lid/back door closed.
@ Pedals are not depressed and parking brake is released.
Normally closed
Py g—
SEL764E




HOW TO READ WIRING DIAGRAMS

Example

1] 3 1

2| 4

Connector symbol 2

,I
A\/ 4

Connector
SGI1362

Example

e

Male terminal

Connector symbol

Female terminal

o

=

Connector symbol

— Guide — %

— Guide ——

Connector

Connector

S5G1363

CONNECTOR SYMBOLS

® All connector symbols in wiring diagrams are shown from

the terminal side.

® Male and female terminals

Connector guides for male terminals are shown in black and
female terminals in white in wiring diagrams.

MULTIPLE SWITCH

The continuity of the multiple switch is identified in the switch

chart in wiring diagrams.

Example
WIPER SWITCH
offrlINTlLO[H1|wasH Continuity circuit of wiper switch
1 SWITCH POSITION comn&uwv CIRCUIT
—B/Y—— 2 OFF 3.4
— R-=@[D] [2]®] [B®[O]0 INT 3-4.5.6
—w/s—{B|E 1|5 alOlo LO 3.6
—L/Y £_® @ 2 5 Q HI 2.8
— B ® O O WASH 1.6
Y

Example: Wiper switch in LO position

Continuity circuit: Red wire — @ terminal — (3) terminal — Wiper switch (@ — @ :

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

S5GIi365
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HOW TO READ WIRING DIAGRAMS

SUPER MULTIPLE JUNCTION (S.M.J.)

® 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.

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

Example

]
e
B

STARTING SYSTEM
Wiring Diagram

OFF

STARTING SYSTEM SUPER MULTIPLE JUNCTION (5.M.J.)

Terminal Arrangement

Check
:] (20T CT le2|r2)G53
Check pebd |~ |
e
vlasko| ks akes
:] Jeako]no e

T

Super Multiple Junction

- = (S.M.J)
) r——L—-——S
L §
S M At[B|c1|D1[e1]F1|G1 G1[F1{e1| D1[c1[B1]A1
Refer to last page A2B2|C2[ ,|E2|F2]G2 G2|F2e2] - 1c2[B2|A2
(Foldout page). A3B3[C3 E3[F3|G3 G3|F3lE3 C3(B3|A3
AdlB4 Fa4
b R B1 L N Ga G4|F4 B4|A4
‘ I' A5|B 5 F5/G5 G5|F5 B5(A5
—=8 Do BR——) AGIB 6 O F6/c6 G6|F6 B6|A6
(Main harness) (Instrument A7|B 7 F71G7 G7|F7 B7(a7
h
arness) ABBBCBE-EBFBGS G8|F8les c8(B8|AS
D9
A9lBo|cal " le9|Falgo G9|F9|leol " Ico(Bg|ag
AO|B0[co|DO [E0|FOlGO Go|Foleo|Dp (colBojaD
5 BR—
2 (Instrument harness)

{Main harness)

SEL653F
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HOW TO FOLLOW FLOW CHART IN TROUBLE DIAGNOSES

N START )
e
/_-1.1_,

v

A BN C INSPECTIO
\Am

CHECK POWER SUPPLY. Check the following items.
1) Turn ignition switch “ON"’, N~G; 1} Harness continuity between
\,b 2} Check voltage between T crank angle sensor and battery.
R terminal @ and ground. 2) E.C.C.S. relay-1 (See page EF &
\VBattery voltage should exist. EC-106.)

1 i o - .
(Lﬁ@ @ oK. ' 3) “BR" fusible link

4) Power source for E.C.U.

SGI561 (See page EF & EC-104.)
5) Ignition switch
Bl v
CHECK GROUND CIRCUIT. Check the following items.
1) Turn ignition switch “OFF"". 1) Harness continuity between
2) Disconnect crank angle N GLA crank angle sensor and
¥ ; sensor harness connector, i ground
N 3) Check resistance between 2) Ground circuit for E.C.U.,
terminal (@) and ground. (See page EF & EC-104.)
(cmﬂ Resistance:
Approximately 02
SGI562 l 0K
NOTICE

The flow chart indicates work procedures required to diagnhose
problems effectively. Observe the following instructions before
diagnosing.

1) Use the flow chart after locating probable causes of a
problem following the “Preliminary Check” or the “Symp-
tom Chart”.

2) After repairs, recheck that the problem has been com-
pletely eliminated.

3) Refer to Component Parts Location and Harness Layout
for the Systems described in each section for
identification/location of components and harness con-
nectors.

4) Refer to the Circuit Diagram for Quick Pinpoint Check.

If you must perform circuit continuity between harness
connectors more detail, such as in case of sub-harness is
used, refer to Wiring Diagram and Harness Layout in EL
section for identification of harness connectors.

5) When checking circuit continuity, ignition switch should be
“OFF”.

6) Before checking voltage at connectors, check battery
voltage.

7) After accomplishing the Diagnostic Procedures and Elec-
trical Components Inspection, make sure that all harness
connectors are reconnected as it was.

GI-10




HOW TO FOLLOW FLOW CHART IN TROUBLE DIAGNOSES

HOW TO FOLLOW THIS FLOW CHART

Start to diagnose a problem using procedures indicated in
enclosed blocks, as shown in the following example.

Al v
CHECK POWER SUPPLY. |«—— Check item being performed.
1)} Turn ignition switch “ON"’,

2) Check voltage between Procedure, steps or
terminal (B) and ground. measurement results
Battery voltage should exist,

0.K.

2] Measurement results
Required results are indicated- in bold type in the corre-
sponding block, as shown below:
These have the following meanings:
Battery voltage — 11 - 14V or approximately 12V
Voltage: Approximately OV — Less than 1V

3] Cross reference of work symbols in the text and

illustrations
lllustrations are provided as visual aids for work procedures.
For example, symbol indicated in the left upper portion

. of each illustration corresponds with the symbol in the
flowchart for easy identification. More precisely, the proce-
dure under the “CHECK POWER SUPPLY." outlined previ-
ously is indicated by an illustration Y .

[4] Symbols used in illustrations

Symbols included in illustrations refer to0 measurements or
procedures. Before diaghosing a problem, familiarize yourself
with each symbol.

Direction mark

Example A direction mark is shown to clarify the side of connector (ter-
View from terminal side_  ~,nnector symbol minal side or harness side).
5 &) Direction marks are mainly used in the illustrations indicating
H % % terminal inspection.
Single line rEEI

N View from terminal side ... T.S.
Direction mark

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

View from harness side ... H.S.

B

Connector symbot .
= @ All connector symbols shown from the harness side are

'[} HH IIHE enclosed hy a double line.

View from harness side

Double lines

Direction mark

Connector

P 5G 1364
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HOW TO FOLLOW FLOW CHART IN TROUBLE DIAGNOSES

Key to symbols signifying measurements or procedures

Symbol Symbol explanation Symbol Symbol explanation
DESCONMECT R -
Check after disconnecting the *i’ A, T switch is “OFF"".
connector to be measured.
CONNECT B

€

Check after connecting the
connector to be measured.

A. T switch is "ON".

=)

Insert key into ignition switch.

(&)

Turn ignition switch to “OFF"
position.

R=C switch is "ON".

R=C switch is “OFF".

Turn ignition switch to “ON"
position.

DEF switch is “ON".

Turn ignition switch to “START”
position.

[« 1|l )|(e0)(5.1)) (@

VENT switch is “ON".

=3
&.
8

88=

Turn ignition switch from “OFF" to
“ACC" position.

Fzn switch is “"ON". (At any posi-
tie,1 except for “OFF" position)

AC

-

Turn ignition switch from “ACC" to
“QFF" position.

Fzn switch is “OFF".

=l

Turn ignition switch from “OFF” to
“ON" position.

Awply battery voltage directly to
cemponents.

B

Turn ignition switch from “ON™ to
“OFF" position.

Drive vehicle.

Qo
@

Do not start engine, or check
with engine stopped.

Disconnect battery negative cable.

=
(O

Start engine, or check with engine
running.

D¢«press brake pedal.

Apply parking brake.

Release brake pedal.

K K

Release parking brake.

Depress accelerator pedal.

Release accelerator pedal.

/'ﬁ Check after engine is warmed up
Cf H sufficiently.
Voltage should be measured with a
® O voltmeter.
r@
@ Circuit resistance should be
measured with an ohmmeter.
A Current should be measured with
» O an ammeter.

Pin terminal check for S.M.J.
type E.C.U. and A/T control
unit connectors.

For details regarding the
terminal arrangement, refer
to the foldout page.

&
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IDENTIFICATION INFORMATION

Model Variation

Model
Desti- L.H. drive _ . Differential
. Body Engine Transmission i
nation With Without R.H. drive carrier
catalytic catalytic
converter converter
— —~ RS13FTQ FS5W71C
- — RS13ATQ RE4RO1A
RLS13FTO — — FSBW71C
Europe
RLS13ATO - — RE4RO1A
- RLS13FTQ — FS5W71C
Fast Back CA18DET R200
— RLS13ATQ — RE4RO1A
- RS13FTU FS5W71C
Except — RS13ATU RE4RO1A
Europe - RLS13FT - FSEW71C
- . RLS13AT - RE4RO1A
Prefix and suffix designations
R a L S13 A T U
T T T T

R : Fast Back 4J —0Q

O : Europe (With catalytic converter)

Europe (Without catalytic converter)

0 : CA18DET engine
U : R.H. drive (Except Europe)

[ : R.H.drive ———[1: L.H.drive (Except Europe)

L : L.H.drive
;——T : Turbocharger model

A : Automatic transmission

F : b5-speed manual transmission

[J : means no indication.
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IDENTIFICATION INFORMATION

Identification Number

Vehicle identification plate Vehicle identification number (Chassis number)

Tire placard
(Driver side)
SGIS54
VEHICLE IDENTIFICATION NUMBER (Chassis number)
Prefix and suffix designations
(For Europe)
JN1ORS13UO@@
JN1 : Nissan T F Vehicle serial number
0 : Stopgap (no meaning) O : Stopgap (no meaning)
R :  Fast Back U : For Europe
Model

(Except for Europe)

R- 0O S13 - 000001
R : Fast Back T T L Vehicle serial number
O : CA18DET engine Model
LI : means no indication.
Gl-14




[
IDENTIFICATION INFORMATION
Identification Number (Cont’d)
IDENTIFICATION PLATE
Europe Except Europe 1 Type approval number
2 Vehicle identification
p - w number (Chassis number)
NISSAN MOTOR COLTDJAPAN W NISSAN MOTOR CO., LTD. JAPAN 3 Gross vehicle weight
r A ] R %POE N 4 Gross combination weight
CHASSIS MO Gross vehicle weight
ZQB NO DE CHASIS A + Gross trailing capacity
A oot & (Weight)
. 5 Gross axle weight (Front)
O Zdl 8O O ?;ngtg: ;mmmﬂ A A O 6 Gross axle weight {Rear)
A e A b w| 7 Tuee
2- & kg 3 5o 3 o TRANS, AXLE 8 Body color code
TYoE TR TR 7o AL TRANS, EJE & & . 9 Trim color code
TP m mcrost A A I8 10 Model
§ . 11 Engine model
& ?_ [{hk ./ L E !E E §7J § ﬁ iﬁ ey ?‘i MADE IN JAPAN _) 12 Engine displacement
5G 1025 SG|316 13  Transmission model
14 'Axle model
ENGINE SERIAL NUMBER
CA18DET engine
5GI1555
MANUAL TRANSMISSION NUMBER AUTOMATIC TRANSMISSION NUMBER
FS5W71C RE4R0O1A
SGI1556 5G1557
Gl-156




IDENTIFICATION INFORMATION

Dimensions
Unit: mm {in)
Europe Except Europe

Qverall length 4535 (178.5) 4,520 (178.0)
Overall width 1,690 (66.5) 1,690 (66.5)
Qverall height 1,290 (50.8) 1,290 (50.8)
Front tread 1,465 (57.7) 1,465 (57.7)
Rear tread 1,465 (67.7) 1,460 (57.5)
Wheelbase 2,475 (97.4) 2,475 (97.4)
Wheels and Tires
Road wheel Steel 6-JIx15

Aluminum 6-JJx151

Offset mm {in) 40 (1.57)
Tire size Conventional 195/60R15 86H

195/60R15 87V™2

Spare T125/70D15*2
*1: Option
*2: Europe

GI-16




LIFTING POINTS AND TOW TRUCK TOWING

Garage Jack and Safety Stand

WARNING:

® 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.

® Place wheel chocks at the front wheels when the rear
wheels are raised and place wheel chocks at the rear
wheels when the front wheels are raised.

CAUTION:

Place a wooden or rubber block between safety stand and

vehicle body when the supporting body is flat.

Safety stand points

SGI717
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LIFTING POINTS AND TOW TRUCK TOWING

2-pole Lift

WARNING: '

When lifting the vehicle, open the Iift 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.

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

Lift pad
Sill e

Note:

Lift-up points
are the same as
pantograph jack
points.

5G(553

Tow Truck Towing

CAUTION:

® All applicable 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 a towing operation.

® When towing with the rear wheels on the ground, release
the parking brake and move the gearshift lever to neutral
(“N” position).

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

$G1383
L _
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LIFTING POINTS AND TOW TRUCK TOWING

Tow Truck Towing (Cont’d)
TOWING AN AUTOMATIC TRANSMISSION MODEL WITH
FOUR WHEELS ON GROUND OR TOWING WITH FRONT
WHEELS RAISED (With rear 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)
If the speed or distance must necessarily be greater, remove
the propeller shaft beforehand to prevent damage to the
transmission.

Front
(Europe) Towing hook::/;— TOWING POINT
- Always pull the cable straight out from the vehicle. Never pull

on the hook at a sideways angle.

Rear

Towing héo(%—?%%\)

SG1591
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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-Ib N-m kg-m ft-Ib
M6 6.0 1.0 5.1 0.52 38 6.1 0.62 45
1.25 13 1.3 9 15 15 11
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
1.25 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
1.256 21 2.1 15 25 25 18
M8 8.0
1.0 22 22 16 26 2.7 20
1.5 41 4.2 30 48 4.9 35
7T M10 10.0
1.25 43 4.4 32 51 52 38
1.75 71 7.2 52 84 8.6 62
M1i2 12.0
1.26 77 7.9 57 92 94 68
M14 14.0 15 127 13.0 94 147 15.0 108
M6 6.0 1.0 12 1.2 9 15 156 11
1.256 29 3.0 22 35 3.6 26
M8 8.0
1.0 AN 3.2 23 37 3.8 27
1.5 59 6.0 43 70 7.1 51
9T M10 10.0
1.25 62 6.3 46 74 7.5 54
1.75 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 21.0 162

1. Special parts are excluded.
2. This standard is applicable to bolts having the following
marks embossed on the bolt head. *: Nominal diameter
Grade Mark
r ar| M 6
AT e 4 T— Nominal diameter of bolt threads (Unit: mm)
7 U UOU USRI 7

Metric screw threads

GI-20




MAINTENANGE

— 0

CONTENTS

PREPARATION oottt [ MA- 2
PRE-DELIVERY INSPECTION ITEMS e MA- 3
PERIODIC MAINTENANCE (Except for EUrope) ... MA- 4
PERIODIC MAINTENANCE (For Europe except UK. MA- 6
PERIODIC MAINTENANCE (FOr UK. oo MA- 8
GENERAL MAINTENANGCE ..o oo ettt MA-10
RECOMMENDED FLUIDS AND LUBRICANTS e e MA-11
ENGINE MAINTENANCE ... et e ettt MA-13
CHASSIS AND BODY MAINTENANGCE .o MA-21

SERVICE DATA AND SPECIFICATIONS (S.D.S.) MA-29




PREPARATION

SPECIAL SERVICE TOOL

Tool number

Tool name Description
EG17650301 €
Radiator cap tester i
adapter 5 1
&
COMMERCIAL SERVICE TOOL
Tool name Description

Spark plug wrench

Wrench with a magnet
to hold spark piug

16 mm ‘

(0.63 in) ‘

[/

SEM294A




PRE-DELIVERY INSPECTION ITEMS

Shown below are Pre-delivery Inspection ltems required for the new vehicle. It is recommended that
necessary items other than those listed here be added, paying due regard to the conditions in each

country.

Perform applicable items on each model. Consult text of this section for specifications.

UNDER HOOD — engine off

[ ] Radiator coolant level and coolant hose connec-
tions for leaks

[ ] Battery fluid level, specific gravity and conditions
of battery terminals

[] Drive belts tension

[ Fuel filter for water or dusts, and fuel lines and
connections for leaks

[ Engine oil level and oil leaks

[ ] Clutch and brake reservoir fluid level and fluid
lines for leaks

l::l Windshield and rear window washer and headlamp
cleaner reservoir fluid level

[ Power steering reservoir fluid level and hose con-
nections for leaks

ON INSIDE AND OUTSIDE

[ ] Remove front spring/strut spacer (If applicable)

[_] Operation of all instruments, gauges, lights and
accessories - '

[] Operation of horn(s), wiper and washer

Steering lock for operation

Check air conditioner for gas leaks

Front and rear seats, and seat belts for operation

All moldings, trims and fittings for fit and align-

ment '

All windows for operation and alignment

Hood, trunk lid, door panels for fit and alignment

Latches, keys and locks for operation

Weatherstrips for adhesion and fit

[ 1 Headiamp aiming

[ ] Tighten wheel nuts (Inc. inner nuts if applicable)

(] Tire pressure (Inc. spare tire)

[ ] Check front wheels for toe-in

[] Install clock/voltmeter/room lamp fuse (If applica-
ble)

[1 Install deodorizing filter to air purifier (If applicable)

[ Remove wiper blade protectors (If applicable)

pooo ogod

UNDER BODY

[ Manual transmission/transaxle, transfer and differ-
ential gear oil level

[_] Brake and fuel lines and oil/fluid reservoirs for
leaks

(] Tighten bolts and nuts of steering linkage and
gear box, suspension, propeller shafts and drive
shafts

[ Tighten rear body bolts and nuts (Models with
wooden bed only)

ROAD TEST

[ ] Clutch operation

[ ] Parking brake operation

[ ] Service brake operation

[ ] Automatic transmission/transaxle shift timing and
kickdown

[ ] Steering control and returnability

[] Engine performance

[] Ssqueaks and rattles

ENGINE OPERATING AND HOT.

[ JAdjust idle mixture and speed (and ignition
timing*1)

[J Automatic transmission/transaxle fluid level

[JEngine idling and stop knob operation (Diesel only)

FINAL INSPECTION

D Install necessary parts (outside mirror, wheel cov-
ers, seat belts, mat, carpet or mud flaps)

[ 1'nspect for interior and exterior metal and paint
damage

[] Check for spare tire, jack, tools (whee! chock),
and literature

[ ] wash, clean interior and exterior

*1: Not required on models with a direct ignition sys-

tem
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PERIODIC MAINTENANCE (Except for Europe)

The following tables show the normal maintenance schedule. Depending upon weather and atmospheric
conditions, varying road surfaces, individual driving habits and vehicle usage, additional or more frequent
maintenance will be required.

Periodic maintenance beyond the last period shown on the tables requires similar maintenance.

MAINTENANCE OPERATION MAINTENANCE INTERVAL

Perform either at number of kilometers km x 1,000 1 10 20 30 40 50 60 70 80

(miles) or months, whichever comes {Miles x 1,000) (0.6) (6) (12) (18) (24) (30) (36) (42) (48) Reference page

first. Months — 6 12 18 24 30 36 42 48
ENGINE Underhood and under vehicle
Check drive beits for cracks, fraying, wear & tension X X X X X MA-13
Change engine anti-freeze coolant (Ethylene glycol base) X X MA-13
Change engine coolant (Soft water) X X X X X X X X MA-13
Check cooling system X X X X MA-14
Check fuel lines X X MA-15
Replace air cleaner filter (Viscous paper type)* X X MA-16
Change engine oil (Use recommended oil)* Every 5,000 km (3,000 miles) or 6 months MA-16
Change engine oil filterx X X X X X X X X MA-17

Check & adjust mixture ratio (Check mixture ratio only on

EF & EC-25
models bound for areas affected by emission regulations) X X X X X X X X X

Replace fuel filter» X X MA-16
Check & replace spark plugs Check X X X X MA-17
Replace X X X X MA-17
Check positive crankcase ventilation (P.C.V.) system X X X X MA-19
Check vacuum fitting hoses & connections X X X X MA-19
Replace timing belt Every 100,000 km {60,000 miles) EM-9
CHASSIS AND BODY Underhood
Check brake, ciutch & automatic transmission fluid level X X x X x X X X MA21,22, 24
& leaks*
Change brake fluid= X X MA-24
Check brake booster vacuum hoses, connections & check valve X X MA-24
Check power steering fluid & lines X X X X X X X X MA-26
Under vehicle
Check brake, clutc_h & exha}ist systen.vs for proper attachment, X X % X X % X X MA-21, 24
leaks, cracks, chafing, abrasion, deterioration, ete.
Check oil level in manual transmission & differential gear X X X X X X X X MA-21,23
Check steering gear & linkage, axle & suspension parts, propeller
K - MA-23, 26
shaft & drive shafts for damaged, loose & missing parts X X X X X
o FA-5, RAS5, 7
& fubrication*
Qutside and inside
Check wheel alignment. If necessary, rotate & balance wheels X X X X 'l\:n:'és' 26
Check brake pads, discs & other brake components for wear,
deterioration & leaks* X X X S X X X X MA-25
Lubricate locks, hinges & hood fatchx X X X X X X X X MA-27
Check seat belts, buckles, retractors, anchors & adjuster X X X X MA-27
Check foot brake, parking brake & clutch for f |
9 cluten for free play, X X X X X X X X LS5 BR729

stroke & operation

NOTE: Maintenance items with “** should be performed more frequently according to “Maintenance under severe driving
conditions’’,

Check: Check. Correct or replace if necessary.
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PERIODIC MAINTENANCE (Except for Europe)

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
must be performed on the following items as shown in the table.

Severe driving conditions

A — Driving under dusty conditions
B — Driving repeatedly short distances
C — Towing a trailer
D — Extensive idling
E — Driving in extremely adverse weather conditions or in areas where ambient temperatures are either
extremely low or extremely high
F — Driving in high humidity areas or in mountainous areas
G — Driving in areas using salt or other corrosive materials
H — Driving on rough and/or muddy roads or in the desert
| — Driving with frequent use of braking or in mountainous areas
- Mo
Driving condition Maintenance item Maunten.ance a_lntenance Reference page
operation interval
AL L Lo Air cleaner filter Reptace MA-16
More frequently
ABCD. . . . . Engine ail Replace MA-16
A B CD. . . . . Engine oil filter Replace Every 5,000 km
(3,000 miles) or 3 months MA-17
A . . . E . . L Fuel filter Replace Every 20,000 km MA-16
F . . . Brake fluid Replace (12,000 miles) or 12 months  pA24
cC . . . . H. Automatic & manual transmission oil & Replace Every 40,000 km MA-22 23
’ differential gear oil (24,000 miles) or 24 months ’
G H . Steering gear & linkage, axle & suspension Check Every 10,000 km MA-23, 26
parts, propeller shaft & drive shaft (6,000 miles) or 6 months FA5, RAL, 7
A. €C . . . GHI Brake pads, discs & other brake Check MA-25
components Every 5,000 km -
(3,000 miles) or 3 months
G . . Lock, hinges & hood latch Lubricate - MA=27

Maintenance operation: Check = Check. Correct or replace if necessary.
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PERIODIC MAINTENANCE (For Europe except U.K.)

The following tables show the normal maintenance schedule. Depending upon weather and atmospheric
conditions, varying road surfaces, individual driving habits and vehicle usage, additional or more frequent

maintenance will be required.

Periodic maintenance beyond the last period shown on the tables requires similar maintenance.

STANDARD & THE FIRST FREE SERVICES

MAINTENANCE OPERATION MAINTENANCE INTERVAL

Perform the standard service on a yearly Months — 12 24 36 - 48

basis, but on a mileage basis when driving krn x 1,000 1 20 40 60 80 Reference page

more than 20,000 km (12,000 miles) a year. (Miles x 1,000) (0.6 (12) (24) (36) (48)
Engine Underhood and under vehicle
Check drive belts for cracks, fraying, wear & tension X X MA-13
Change engine anti-freeze coolant (Ethylene glycol base) X X MA-13
Check cooling system X X X X MA-14
Check fuel lines X X MA-15
Replace air cleaner filter (Viscous paper type)* X X MA-16
Replace timing belt Every 100,000 km (60,000 miles) EM-9
Check & adjust mixture ratio*1 X*1 X X X X EF & EC-25
Replace fuel filterx X X MA-16
Replace spark plugs

Nan-catalyzer models X X X X MA-17

Catalyzer models (Use PLATINUM-TIPPED type.) Every 100,000 km (60,000 miles) MA-17
Check positive crankcase ventilation (P.C.V.) system*1 X X X X MA-19
Check vacuum fitting hoses & connections*1 X X X X MA-19
Check exhaust gas sensor*2 X X MA-20
Check vapor lings*2 X X MA-19
Chassis and body Underhood
Check brake & clutech fluid level & leaks X X X X MA-21, 24
Check automatic transmission fluid level & leaks* X X MA-22
Change brake fluid X X MA-24
Check brake booster vacuum hoses, connections & check valve X X MA-24
Check power steering fluid & lines X X X X MA-26

Under vehicle
e oo SN, 65k, F XX wana
Check oil level in manual transmission & differential gearx X X MA-21, 23
Check steering gear & linkage, axie & suspension parts, propeller shaft,
drive shafts & exhaust system for damaged, loose & missing parts, X X X r:§1Rias 276
lubrication & leaks* ‘ '
Outside and inside

Check wheel alignment. If necessary, rotate & balance wheels X X X X '::n:__azE' 26
g:::rli(oljgfizenp;c:;ii:fs & other brake components for wear, x % - x MA-25
Chéck seat belts, buckles, retractors, anchors & adjuster X X MA-27
ghoe::rfav:;tnbrake, parking brake & clutch for free play, stroke X X X X CLS5, BR7, 29
Check body corrosion Annually MA-28

NOTE: Maintenance items with “*”* should be performed more frequently according to “Maintenance under severe driving

conditions”.

Check: Check. Correct or replace if necessary.
*1: Non-catalyzer models only *2: Catalyzer models only
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PERIODIC MAINTENANCE (For Europe except U.K.)

ENGINE OIL SERVICE

MAINTENANCE OPERATION

Perform at the specified time or mileage, Months — 6 12 18
whichever comes first. km x 1,000 1 10 20 30

(Miles x 1,000) (0.6) (6) (12) (18)

MAINTENANCE INTERVAL

24 30 36 42
40 50 60 70

48

Reference page
80 pag

(24) (30) ({(36) (42) (48)

Underhood

Change engine oil (Use recommended oil}*

Every 6 months or 5,000 km (3,000 miles) MA-16

Change engine oil filterx X X X

X X X X

X MAA17

NOTE: Maintenance items with “%* should be performed more frequently according to ““Maintenance under severe driving

conditions’’.

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
must be performed on the following items as shown in the table.

Severe driving conditions

A — Driving under dusty conditions
B — Driving repeatedly short distances
C — Towing a trailer
D — Extensive idling
E — Driving in extremely adverse weather conditions or in areas where ambient temperatures are either
extremely low or extremely high
F — Driving in high humidity areas or in mountainous areas
G — Driving in areas using salt or other corrosive materials
H — Driving on rough and/or muddy roads or in the desert
I - Driving with frequent use of braking or in mountainous areas
Maintenance Maintenance
- o . . .
Driving condition Maintenance item operation interval Reference page
Standard service
A Air cleaner filter Replace MA-16
A . E . . . . Fuel filter Replace MA-16
_ Every 12 months or MA-24
F. . . Brakefluid Replace 20,000 km {12,000 miles)
G H . Steering gear & linkage, faxle &fsus;;ension Check MA-21, 23, 26
parts, propeller shaft, drive shafts & exhaust FA-5, RA5, 7
sy stem
C H . Automatic & manual transmission oil, Replace Every 24 months or MA-22 23
& differential gear oil 40,000 km (24,000 miles) :
A. C G H |  Brake pads, discs & other brake components Check Every & months or MA-26
10,000 km (8,000 miles)
Engine oil service
AABCD. . . . . Engine oil Replace More frequently MA-16
ABCD. . . . . Engine oil filter Replace Every 3 months or MA-17

5,000 km (3,000 miles)

Maintenance operation: Check = Check. Correct or replace if necessary.
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PERIODIC MAINTENANCE (For U.K.)

The following tables show the normal maintenance schedule. Depending upon weather and atmospheric
conditions, varying road surface, individual driving habits and vehicle usage, additional or mare frequent

maintenance will be required.

Periodic maintenance beyond the last period shown on the tables requires similar maintenance.

MAINTENANCE OPERATION

MAINTENANCE INTERVAL

Perform either at number of miles Miies x 1,000 0.6 9 18 27 36 45 54 63 72
\ . Reference page
(kilometers) or months, whichever comes (. » 1 00p) (1) (15) (30) (45) (B0) (75) (90) (105) (120)
first. Months - 6 12 18 24 30 36 42 48
ENGINE MAINTENANCE Under bonnet and under vehicle
Replace timing belt Every 60,000 miles (100,000 km) EM-9
Change engine anti-freeze coolant (Ethylene glycol base) X X MA-13
Check coaling system X X X X MA-14
Check fuel lines X X MA-15
Check drive belts for cracks, fraying, wear & tension X X X X X MA-13
Replace air cleaner filter (Viscous paper type)x X X MA-16
Change engine oil (Use recommended oil) & oil filter+ Every 4,500 miles (7,500 km) or 6 months MA-16, 17
Check & adjust mixture ratio X X X X X X X X X EF & EC-25
Replace fuel filter X X X X MA-16
Replace spark plugs X X X X X X X X MA-17
Check paositive crankcase ventilation {P.C.V.) system X X X X MA-19
Check vacuum hose & connections X X X X MA-19
CHASSIS AND BODY MAINTENANCE Under bonnet
Check brake & clutch fluid level & leaksk X X X X X X X X MA-21, 24
Check automatic transmission fluid level & leaks* X X X MA-22
Change brake fluid X X X X MA-24
Check brake booster vacuum hoses, connections & check valve X X MA-24
Check power steering fluid & lines X X X X X X X X MA-26
Under vehicle
ey S oo o mar, e, ok, X X X X X XX waan
Check oil level in manual transmission & differential gearx X X X X MA-21, 23
Check steering gear & linkage, axle & suspension parts, propeller MA21 23 28
shaft, drive shafts & exhaust system for damaged, loose & missing X S X X X Fas, RAS 7
parts, lubrication & leaksx
Qutside and inside
. MA-25, 26
Check wheel alignment. If necessary, rotate & balance wheels X X X X FA-6
Check brake pads, disc & other brake compaonents for wear,
deterioration & leaks* X X X X X X X MA-25
Check seat belts, buckles, retractors & adjuster X X X X MA-27
‘(;S:::akﬁ?not brake, hand brake & clutch for free play, stroke & X X X % X X x X CLS. BR-7. 29
Check body carrosion Annually MA-28

NOTE: Maintenance items with ‘%" should be performed more frequently according to “*Maintenance under severe driving

conditions’’.

Check: Check. Correct or replace if necessary.




PERIODIC MAINTENANCE (For UK.)

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
must be performed on the following items as shown in the table.

Severe driving conditions

A — Driving under dusty conditions
B — Driving repeatedly short distances
C — Towing a trailer
D — Extensive idling
E — Driving in areas using salt or other corrosive materials
F — Driving on rough and/or muddy roads or in the desert
G — Driving with frequent use of braking or in mountainous areas
Driving condition Maintenance item Malntenfance M;intenance Reference page
operation interval
AL L L L L. Air cleaner filter Replace MA-16
More frequently
A B CD Engine oil & oil filter Replace MA-16, 17
c . . F . Automatic & manual transmission oil, Replace Every 36,000 miles MA-22 23
differential gear oil {60,000 km) or 24 months !
E F . Steering gear & tinkage, axle & suspension Check Every 9,000 miles
t iler shaft, dri hafts & exh {15,000 km) or 6 th MA-21, 23,26
parts, propeilter shaft, drive shafts & exhaust , or 6 months FA5 RAS, 7
system
A . C . E F G Brake pads, discs & other brake components Check Every 4,500 miles MA-25

(7,500 km) or 3 months

Maintenance operation: Check = Check. Correct or replace if necessary
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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 pages

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 a service station, including the
spare, and adjust to the specified pressure if necessary. Check carefully for damage, cuts or —
excessive wear.

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

Doors and engine hood Check that all doors, the engine hood, the trunk lid and back door
operate properly. Also ensure that all latches [ock securely. Lubricate if necessary. Make sure

that the secondary latch keeps the hood from opening when the primary latch is released. MA-27
When driving in areas using road salt or other corrosive materials, check for lubrication

frequently.

Tire rotation Tires should be rotated every 10,000 km (6,000 miles). MA-26

INSIDE THE VEHICLE
The maintenance items listed here should be checked on a regular basis, such as when per-
forming periodic maintenance, cleaning 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 chimes Make sure that all warning lights and chimes are operating properly. -

Steering wheel Check for change in the steering conditions, such as excessive free play, hard
steering or strange noises. -

Free play: Less than 35 mm (1.38 in)

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. MA-13
Engine oil level Check the level after parking the vehicle on a level spot and turning off the MA-16
engine.

Brake and clutch fluid level Make sure that the brake and clutch fluid level is between the MA-21 24

“"MAX" and “MIN” [ines on the reservoir.

Battery Check the fluid level in each cell. It should be between the “MAX’" and “MIN” lines. -
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RECOMMENDED FLUIDS AND LUBRICANTS

Fluids and Lubricants

Capacity (Approximate)

Recommended fluids and lubricants

Liter Imp measure
Engine oil (Refill)
With oil filter 35 3-1/8 at
API SF/CC, SF/CD, SE or SG™
Without oil filter 31 2-3/4 qt
. . . Anti-freeze coolant
. - t
Cooling system (With reservoir tank) 7.0 6-1/8 q (Ethylene glycol base) or soft water
Manual transmission gear oil - 24 4-1/4 pt API GL-4™
Differential carrier gear oil 1.8 3-1/8 pt APl GL-5*
Automatic transmission fluid 7.9 7 gt
Type DEXRON™
Power steering fluid 0.9 3/4 qt
Brake and clutch fluid — — DOT 3 (US FMVSS No. 116)
Multi-purpose grease — NLGI No. 2 (Lithium soap base)

* For further details, see “SAE Viscosity Number”.
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RECOMMENDED FLUIDS AND LUBRICANTS

SAE Viscosity Number

Outside Temperature Range Outside Temperature Range
Anticipated Before Next Oil Change Anticipated Before Next Oil Change
GASOLINE ENGINE OIL GEAR OIL
OC OF
q 4\4\ °c ,_]DF 140
+ao0| [loaf - - —————— ———1 Ry R} 90
: +40|| +104f — — — — R
5 g
Lo
zl e ™~ +30|}+86 b — — 4} i
H15| IS ————— F_W_\ g l“% §
T E 3| s +10|]]+s0 L 4 K4 L4 +4 ¢+
o|||+32 I off}+32
777 AR AT A AR ? ) 1/ %LV/////////,
™ | | - .
-0||jrra - ~%-~ s I | [ 85W
-20(]|-4 F-4&F- + #L
—291l1-204 &4 E
-30|{[-22}- "\} * Not recommended }5{}0{35{90
@ for sustained high L @ ) SOW-90
N/ speed driving 10005 110003
@ For warm and cold areas: 10W-30 is prefera- ® For warm and cold areas: 75W-90 for trans-

ble for ambient temperatures above -20°C
(-4°F).

® For hot areas: 20W-40 and 20W-50 are suita- ®

ble.

e For turbo engines: 5W-20 is not recommend-
ed. 5W-30 should be used only under ex-
tremely cold conditions.
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mission and 80W-90 for differential carrier
are preferable.

For hot areas: 90 is suitable for ambient
temperatures below 40°C (104°F).




ENGINE MAINTENANCE

Power steering  Lock nu_.t \\ ”t i T ChECKIng Drlve Belts
W oil pump pulley . ) m } 1. Inspect for cracks, fraying, wear or oil adhesion. If necessary,
pj‘lf};p“mp'“\ b/’ Adjust replace with a new one.
/;%49 2. Inspect drive belt deflections by pushing on the belt midway
/. Adiusting nut between pulleys.
Alternator ( A/C compressor Adjust if belt deflections exceed the limit.
pulley Crank _/ " pulley ¢
rank —/ " Belt deflection: . .
pulley |dter pulley ,@7 Unit: mm (in)
w : Checking point Lock nut —/_/6'3 Adjust Used belt deflection
Adjusting bolt O Set deflection
SMA2898B Limi Adjusted of new belt
imit .
deflection
45-55 4-5
31
Alternator 8(031) (0177-0217) | (0.16-0.20)
Air conditioner 7-9 6-8
1 K
compressor 2(0.47) (0.28 - 0.35) (0.24 - 0.31)
Power steering oil 10-12 g9-11
pump 15 (0.59) (0.39 - 0.47) (0.35 - 0.43)
Applied pushing force 98 N (10 kg, 22 ib)

Inspect drive belt deflections when engine is cold.

Changing Engine Coolant

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

= il Bl I e ine is hot.
c “l=lgle ? engine is
AR AR AN 1. Move heater “TEMP" control lever all the way to “"HOT"”

%OFF1 2 3 4 COLpe——==—HOT

“@} s [‘%] | position.

Temperature control lever

SMA9908B

2. Open drain cock at the bottom of radiator, and remove
radiator cap.
e Be careful not to allow coolant to contact drive belts.

s

Remove cylinder block drain plug.

Close drain cock and tighten drain plug securely.

Fill radiator with water and warm up engine.

Stop engine and wait until it cools down.

Repeat step 2 through step 6 until clear water begins to
drain from radiator.

8. Drain water.

e Apply sealant to the thread of drain plug.

[C): 54 - 74 N.m (5.5 - 7.5 kg-m, 40 - 54 ft-1b)

No oK
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ENGINE MAINTENANCE

Radiator

[111]

L1
1T

SMA1828

—— —
4
—
- —{
—
——
—
—
— ]

-1 MAX,

R s AR

sMA4128

5LCB13

SMA871B

Changing Engine Coolant (Cont’d)
9. Fill radiator with coolant up to specified level.

Follow instructions attached to anti-freeze container for

mixing ratio of anti-freeze to water.

Coolant capacity (With reservoir tank):
7.0 ¢ (6-1/8 Imp qt)

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

10. Remove reservoir tank, drain coolant, then clean reservoir
tank.

11. Fill reservoir tank with coolant up to “MAX" level.

12. Run engine and warm it up.

13. Stop engine and cool it down, then add coolant as neces-
sary.

Checking Cooling System

CHECKING HOSES
Check hoses for improper attachment and for leaks, cracks,
damage, loose connections, chafing and deterioration.

CHECKING RADIATOR CAP

Apply pressure to radiator cap with cap tester to see if it is
satisfactory.
Radiator cap relief pressure:
78 - 98 kPa
(0.78 -~ 0.98 bar, 0.8 - 1.0 kg/cm’®, 11 - 14 psi)

Pull the negative-pressure valve to open it. Check that it closes
completely when released.
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ENGINE MAINTENANCE

SMAQ90A

—« p— 3mm (0.12in)

R i 5

@®

[T Fuel hose clamps
1.0-15Nm

(0.10 - 0.15 kg-m,
0.7 - 1.1 ft-lb)

SMABO4A

(@S

(

I3
hY

((

Checking Cooling System (Cont’d)
CHECKING COOLING SYSTEM FOR LEAKS
Apply pressure to the cooling system with cap tester to check
for leakage.
Testing pressure:

98 kPa (0.98 bar, 1.0 kg/cm’, 14 psi)
CAUTION:
Higher pressure than the specified value may cause damage
to radiator.

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.

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.

Ensure that screw does not contact adjacent parts.

Changing Fuel Filter

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

—

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.

MA-15




ENGINE MAINTENANCE
Changing Fuel Filter (Cont’d)
5.

Y ‘Loosen fuel hose clamps.
’w 6. Replace fuel filter.
® Be careful not to spill fuel over engine compartment. Place
a shop towel to absorb fuel.
Euel filter ® Use a high-pressure type fuel filter. Do not use a synthetic
resinous fuel filter.
® When tightening fuel hose clamps, refer to “Checking Fue!

/ Lines’.
£ /xj e

e A
. STE S SMAQ93B

N

Changing Air Cleaner Filter

Viscous paper type

The viscous paper type filter does not need cleaning between
renewals.

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):

With oil filter change
3.5 ¢ (3-1/8 Imp qt)

SMA9958 Without oil filter change
3.1 ¢ (2-3/4 imp qt)

Filler cap
- = )

Drain plug

CAUTION:
® Be sure to clean drain plug and install with new washer.
' Drain plug:
[0): 29 - 39 N-m (3.0 - 4.0 kg-m, 22 - 29 ft-Ib)
® Use recommended engine oil.




ENGINE MAINTENANCE

Refill oil to

“H" tevel.

Do not overfill,

SMA672B

SMAD010

2/3 of a turn

SMA2298

Changmg Engine Oil (Cont’d)
Check oil level.

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

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

Changing Oil Filter
1. Remove oil filter.
WARNING:

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

- 2. Before installing new oil filter, clean the oil filter mounting

surface on cylinder block, and coat the rubber seal of oil
filter with a little engine oil.

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

4. Add engine oil.

Refer to ‘““Changing Engine Oil".

Checking and Changing Spark Plugs

1. Remove ornament cover.




ENGINE MAINTENANCE
Checking and Changing Spark Piugs (Cont'd)
2.

Disconnect harness connector between ignition coil and
power transistor.

3. Remove ignition coil bracket fixing bolts and pull out this
bracket with ignition coils.

. ] 4. Remove spark plugs with suitable spark plug wrench.
Wrench with a magnet .
to hold spark plug — For model with catalyzer —

Spark plug (Platinum-tipped type):
Standard type PFR6A-11
Hot type PFR5A-11
10,63 in) Cold type PFR7A-11

[0:20 - 29 N-m (2.0 - 3.0 kg-m, 14 - 22 ft-Ib)

SEM294A

} ® Checking and adjusting plug gap are not required between
renewals.
® Never use a wire brush for cleaning.
@ If plug tip is covered with carbon, spark plug cleaner can
be used.
Cleaner air pressure:
Less than 588 kPa
(5.9 bar, 6 kg/cm’, 85 psi)
Cleaning time:
Less than 20 seconds

5 lines SMAB738

— For model without catalyzer —
Spark plug (Conventional type):
Standard type BCPR6ES-11
Hot type BCPRS5ES-11
Cold type BCPR7ES-11

Side electrode When using conventional type spark plugs, check spark plug
gap. (Non-catalyzer models only)
Ié‘f Gap:
Gap 1.0 - 1.1 mm (0.039 - 0.043 in)
Spark plug:
[3J:20 - 29 N-m (2.0 - 3.0 kg-m, 14 - 22 ft-Ib)
SMAA476
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ENGINE MAINTENANCE

- Checking Positive Crankcase Ventilation (P.C.V.)
System

CHECKING P.C.V. VALVE

With engine running at idle, remove ventilation hose from P.C.V.
valve: if valve is working properly, a hissing noise will be heard
as air passes through it and a strong vacuum should be felt
immediately when a finger is placed over valve inlet.

SMA048

Checking Vacuum Hoses and Connections

Check vacuum- hoses for improper attachment and for leaks,
cracks, damage, loose connections, chafing and deterioration.

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
EF & EC section.

—
i _Vapor line \ -

1 / -
i .
e f___H/ SMA9978

L MA-19




CHASSIS AND BODY MAINTENANCE

@ ;;

Drain plug

-0

SMA2R55A
1.
5MAA430A
Front side 2.
Hot: 50-80°C O.K.
(122 - 176°F)
« Reverse side
Cold: 30 -50°C
ad (86 - 122°F) 1)
A 0.K. SMAB98B 2)
3)
4)
5)
6)
Do
3.

Check fluid for contamination.
SMAB53R

Changing M/T Oil

Drain oil and refill with new gear oil.
Check oil level.

Qil capacity:
24 Q (4-1/4 Imp pt)
Drain plug:

[3): 25 - 34 N-m (2.5 - 3.5 kg-m, 18 - 25 ft-Ib)

Checking A/T Fluid

Check for fluid leakage.

Check fluid level.

Fluid level should be checked using “HOT"” range on
dipstick at fluid temperatures of 50 to 80°C (122 to 176°F)
after vehicle has been driven approximately 5 minutes in
urban areas after engine is warmed up. But it can be
checked at fluid temperatures of 30 to 50°C (86 to 122°F)
using “COLD"” range on dipstick for reference after engine
is warmed up and before driving. However, fluid level must
be rechecked using “HOT" range.

Park vehicle on level surface and set parking brake.

Start engine and then move selector lever through each
gear range, ending in “P".

Check fluid level with engine idling.

Remove dipstick and wipe it clean with lint-free paper.
Reinsert dipstick into charging pipe as far as it will go.
Remove dipstick and note reading. If level is at low side of
either range, add fluid to the charging pipe.

not overfill.

Check 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.

MA-22




CHASSIS AND BODY MAINTENANCE

Changing A/T Fluid

. ' “~ 1. Drain fluid by removing oil pan.
A 2. Replace gasket with new one.
) % 3. Refill with fluid and then check fluid level.
Oil capacity (With torque converter):
79 ¢ (7 Imp qt)

P ol

AN T

H¢ "‘ X
vava swao21e

Checking Propeller Shaft

Check propeller shaft and center bearing for damage, looseness
or grease leakage.

If greasing points are provided, supply grease as necessary.
Refer to section PD.

‘ : Check tightening torque.
SMA9228

Checking Differential Gear Oil

1. Check differential carrier for oil leakage.

SMAQ12C

2. Check oil level.
Filler piug:
[3):59 - 98 N-m (6 - 10 kg-m, 43 - 72 ft-Ib)

SMA2Z57A

Changing Differential Gear Oil
1. Drain oil and refill with new gear oil.
2. Check olil level.
Oil capacity:
1.8 ¢ (3-1/8 Imp pt)

Drain plug:
Drain plug {DJ: 59 - 98 N-m (6 - 10 kg-m, 43 - 72 ft-lb)
Q3
SMA363A
|
!
? MA-23




CHASSIS AND BODY MAINTENANCE

IUUOUTU

AN
H!HN/?/\QSBMQQA

Checking Brake Fluid Level and Leaks

® |[f fluid level is extremely low, check brake system for leaks.

Checking Brake System

® Check brake fluid lines and parking brake cables for im-
proper attachment and for leaks, chafing, abrasions, deteri-
oration, etc.

Changing Brake Fluid

1. Drain brake fluid from each air bleeder valve.
2. Refill until new brake fluid comes out from each air bleeder
valve.
Use same procedure as in bleeding hydraulic system to refill
brake fluid.
Refer to section BR.
® Refill with recommended brake fluid “DOT 3.
® Never reuse drained brake fluid.
[ )

Be careful not to splash brake fluid on painted areas.

Checking Brake Booster, Vacuum Hoses,
Connections and Check Valve

Check vacuum lines, connections and check valve for improper
attachment, air tightness, chafing and deterioration.

MA-24




CHASSIS AND BODY MAINTENANCE

Checking Disc Brake
® Check condition of disc brake components.

ROTOR
® Check condition and thickness.

Unit: mm {in)

Front Rear
Except Except
Europe Europe Europe Europe
SMA260A
Disc brake type CL18VvB CL25VA CLOH ADS
Standard thickness 18.0 (0.709) | 22.0 (0.866) 9.0 (0.354)
Minimum thickness 16.0 (0.630) | 20.0 (0.787) 8.0 (0.315)

CALIPER
® Check operation and for leakage.

SMA922A |
PAD
® Check for wear or damage.
Unit: mm (in)
Front Rear

e I
Disc brake type cL18VvB CL25VA CL9H AD9
Standard thickness 10.0 (0.394) | 11.0(0.433) | 9.5 (0.374) 10.0 (0.394)

L SMAB478 Minimum thickness 2.0 (0.079}

Balancing Wheels

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




CHASSIS AND BODY MAINTENANCE

Tire Rotation

Right frant Right rear ® Do not include the T-type spare tire when rotating the tires.
Wheel nuts:
g Spare [OJ: 98 - 118 N-m

- C:::::D
\:\ tire (10.0 - 12.0 kg-m, 72 - 87 ft-Ib)

S —

Left front Left rear

SMABOOEJ

Checking Steering Gear and Linkage
STEERING GEAR

® Check gear housing and boots for looseness, damage or
grease leakage.
® Check connection with steering column for looseness.
STEERING LINKAGE
® Check ball joint, dust cover and other component parts for
looseness, wear, damage or grease leakage.
<:j : Check grease leakage.

‘ : Check tightening torque.

SMA8518

Checking Power Steering Fluid and Lines
® Check fluid level, when the fluid is cold.

® Check lines for improper attachment, leaks, cracks, damage,
loose connections, chafing and deterioration.

SS8T1078B
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[ CHASSIS AND BODY MAINTENANCE

LUBRICATING LOCKS, HINGES AND HOOD LATCHES

SMAQ4A5C

CHECKING SEAT BELTS, BUCKLES, RETRACTORS, ANCHORS AND ADJUSTERS

CAUTION:

1. If the vehicle is collided or over-
turned, replace the entire belt as-
sembly, regardless of nature of
accident,

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

3. i1f webbing is cut, frayed, or dam-
aged, replace belt assembly.

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

5. Use a NISSAN genuine seat belt
assembly.

[OJ Anchor bolt
24-31 N'm

(2.4 - 3.2 kg-m, 17 - 23 ft-lb) /
Check function of buckies

and tongues when bucklied
and released.

Check anchors for loose mounting.

Check retractor
for smooth

Rear seat belt

Front seat belt
SMAOD46C
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Checking Body Corrosion

Visually check the body sheet metal panel for corrosion, paint damage (scratches, chipping, rubbing, etc.)
or damage to the anti-corrosion materials. In particular, check the following locations.

Hemmed portion

Hood front end, door lower end, trunk lid rear end, etc.

Panel joint

Side sill of rear fender and center pillar, rear wheel housing of rear fender, around strut tower in engine
compartment, etc.

Panel edge

Trunk lid opening, sun roof opening, fender wheel-arch flange, fuel filler lid flange, around holes in panel,
etc.

Parts contact

Waist moulding, windshield moulding, bumper, etc.

Protectors

Damage or condition of mudguard, fender protector, chipping protector, etc.

Anti-corrosion materials

Damage or separation of anti-corrosion materials under the body.

Drain holes

Condition of drain holes at door and side sill.

When repairing corroded areas, refer to the Corrosion Repair Manual.
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SERVICE DATA AND SPECIFICAITONS (S.D.S.)

INSPECTION AND ADJUSTMENT
Drive belt deflection

Engine Maintenance

Unit: mm {in}

Cooling system

Unit: kPa (bar, kg/cm?, psi)

Radiator cap relief pressure

78 -98

{(0.78-098,0.8-1.0,11-14)
Used belt deflection .
) Set deflection Cooling system leakage testing 98 (0.98,1.0, 14)
Limit Adjust_ed of new belt pressure
deflection
45-55 4-5
Alternator 8 (0.31) {0.177 )
.0.217) (0.16 - 0.20)
Air conditioner 12 (0.47) 7-9 6-8 TIGHTENlNG TORQUE
compressor (0.28 -0.35) | {0.24 -0.31) Unir Nom kg b
Power steering 10-12 9-11
0 i i - 0-40 22-29
oil pump 15 {0.59) (0.39-0.47) | (0.35-043) Qil pan drain plug 29 -39 3.0
Spark plug 20-29 20-3.0 14 .22
Applied pushi
fOFll-Sel pushing 98 N (10 kg, 22 ib) Crank angle sensor 7-8 07-08 51-58
Crankshaft pulley 142 - 152 145-156 105-112
Timing belt tensioner 22-29 22-30 16 -22
pulley nut
Coolant and oil capacity
Unit: 2 (lmp qt)
Coolant (with reservoir tank) Approx. 7.0 (6-1/8)
Reservoir tank 0.7 (5/8)
£ngine ail
With oil filter change Approx. 3.5 (3-1/8)
Without oil filter change Approx. 3.1 (2-3/4)
. Spark plug
‘ Platinum-tipped type (For model with catalyzer)
Standard type PFRBA-11
Hot type PFRBA-11
Cold type PFR7A-11
Conventional type (For model without catalyzer)
Standard type BCPRGES-11
i Hot type BCPRBES-11
!
) Cold type BCPR7ES-11
| Gap mm (in) 1.0-1.1 (0.039-0.043)
¢
i
b
L e -




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

Chassis and Body Maintenance

INSPECTION AND ADJUSTMENT:

Clutch
Unit: mm (in)
Maodel R.H.D. L.H.D.
, 182 - 192 186 - 196
P height “H"’
edal free height (7.17 - 7.56) (7.32-7.72)

Pedal free play “"A""

1.0-3.0 (0.039-0.118)

Front axle and front suspension (Unladen)*

Camber degree —1°25"t0 5’

Caster degree 5°55' - 7°25°

Toe-in mm (in) 0-2(0-0.08)
(Total tee-in)  degree 0 -12'

Kingpin inclination
degree

12°25' - 13°55’

Front wheel turning angle
Full turn

Except Europe

LH.D. Europe L.H.D.

Inside/Qutside
degree

39° -43°/33°

36° -40°/32°

.

o Tankful of fuel, radiator coolant and engine oil full, Spare tire,

jack, hand tools, mats in designated position.

Rear axle and rear suspension (Unladen)*

Camber degree —1°40° 10 —0°40’
Toe-out mm (in) 0-5(0-0.20)
(Total toe-out) degree 0 -28

-

¢ Tankful of fuel, radiator coolant and engine oil full, Spare tire,

jack, hand tools, mats in designated position.

Wheel bearing

Front Rear
Wheel bearing axle end 0.03 (0.0012) 0.05 {0.0020)
play mm (in) or less or less
Wheel bearing lock nut
Tightening torque 147-216 235-314
9 N_mg(kg_r‘: fedb) (15 - 22, (24 - 32,
‘ 108 - 159) 174 -231)

Brake
Unit: mm (in)
Disc brake
Pad
Standard thickness
CL18VB 10.0 (0.394)
CL25VA 11.0 (0.433)
CL9H 9.5 (0.374)
AD9 10.0 (0.394)
Minimum thickness
CL18VB, CL25VA 2.0 (0.079)
CL9H, AD9 2.0 (0.079)
Rotor
Standard thickness
CcL18VvB 18.0 (0.709)
CL25VA 22.0 (0.866)
CL9H, AD9 9.0 (0.354)
Minimum thickness
CL18VB 16.0 (0.630)
CL25VA 20.0 (0.787)
CL9H, AD9 8.0 (0.3156)
Pedal
Free height
M/T L.H.D. 177 - 187 (6.97 - 7.36)
R.H.D. 178 - 188 (7.01 - 7.40)
A/T LHD. 186 -196 (7.32 - 7.72)
R.H.D. 188 - 198 (7.40 - 7.80)
Free play 1-3{0.04-0.12)
Depressed height
[under force of 490 N (50 kg, L.HD R.H.D.
110 ib) with engine running]
Except Europe M/T 90 (3.54) 95 (3.74)
Qor more or more
AT 100 (3.94) 100 (3.94)
or more or more
Europe M/T 85 (3.35) 90 (3.54)
or more or more
AT 95 (3.74) 95 (3.74)
or more or more

Parking brake
Number of natches
[at pulling force 196 N
{20 kg, 44 b))
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Chassis and Body Maintenance (Cont’d)

Wheel balance

Wheel balance
(Maximum allowable unbalance 10 (0.35)
at rim flange) g (0z)

5-60 (0.18 - 2.12)

Tire balance weight
9 9 loz) Spacing 5 (0.18)

TIGHTENING TORQUE

unit N-m kg-m ft-lb
Clutch

Pedal stopper lock nut 16 - 22 16-2.2 12-16

Cluteh switch lock nut 12 -15 12-156 9-11
Manual transmission

Drain and fitler plugs 25 - 34 25-35 18 - 256
Final drive

Drain plug 59 -98 6-10 43-72

Filler plug 59 -98 6-10 43 -72
Front axle and front
suspension

Tie-rod lock nut 37 - 46 38-4.7 27 -34

Camber adjusting pin 124 - 143 126-14.6 91-106

Rear axle and rear

suspension
Toe adjusting pin 69 - 88 7.0-9.0 51-65
Camber adjusting pin 69 -88 7.0-9.0 51-65
Brake system
Air bleed valve 7-9 07-09 6.1-65
Brake lamp switch lock  12-15 1.2-156 9-11
nut
Brake booster input 16 - 22 16-22 12 -16

rod lock nut

Wheel and tire .
Wheel nut 98 - 118 10.0- 12,0 72-87
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PREPARATION

SPECIAL SERVICE TOOLS

Tool number

Description
Tool name

ST05015000 When overhauling engine
Engine stand assembly
(1) ST05011000
Engine stand
(@) ST05012000
Base

Engine attachment

assembly

) KV10108101
Engine attachment

@ KV10106500
Sub-attachment

KV 10107901
Valve lip seal puller

Displacement valve lip seal

KV10111300 Disassembling and assembling valve
Valve spring () components
N

compressor

(D KV10107501 Installing valve lip seal
Valve lip seal drift

@ KV10111400
Valve oil seal drift
attachment

EM-2




PREPARATION

Tool number

Description
Tool name
KV10111100 Removing oil pan
Seal cutter
\
WS39930000 Pressing the tube of liquid gasket

Tube presser

EM03470000
Piston ring compressor

Installing piston assembly into
cylinder bore

$T16610001
Pilot bushing puller

Removing crankshaft pilot bushing

KV 10107080

Piston pin press stand

(I KV10107010
Center shaft

(2) ST13030020
Stand

(3) ST13030030
Spring

@ KV10107020
Cap

(® ST13030051
Drift

Disassembling and assembling piston
with connecting rod

KV10113700
Exhaust gas sensor
wrench

Removing and installing
exhaust gas sensor

EM
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PREPARATION

COMMERCIAL SERVICE TOOLS

Tool name

Description

Spark plug wrench

|
lm

16 mm -
(0.63 in) —

Removing and installing spark plug

Pulley holder

Holding camshaft pulley while
tightening or loosening camshaft bolt

Valve seat cutter set

Finishing valve seat dimensions

Piston ring expander

Removing and installing piston ring

Valve guide drift

Removing and installing valve guide

Intake & Exhaust: AB

A =95mm \ P
(0.374 in) dia. \ A%
B =55 mm N \
{0.217 in) dia. % \
Valve guide reamer Reaming cylinder head for oversize
Y valve guide (1D .
O Reaming valve guide inner @).

'%%me 11700)

D, -
,‘xueﬂ% T
' Intake & Exhaust:
D, =6.0 mm
(0.236 in) dia.
D, =10.2 mm

Ds (0.402 in) dia.




OUTER COMPONENT PARTS

Gasket $39 [ 3040 (3.1-4.1,22-30)

Collector cover
[ Clie-21

(1.6-2.1,12-15)

[T} 20 -25 (2.0 - 2.6, 14 - 19)
Intake manifold collector/ ‘\

Gasket b::i]

Throttle chamber

[ 18-22
- 16)
/ —

(1.8 - 22,13
Air rEQU|at0r > A_A,C, valve

e
8.3 (0.85,6.1) T
© = Cg%g/@ 8.3(0.85,6.1)
. Stay QOrnament cover
/i; -
Q-ring #, T '
NS Q r é? Rocker cover
Insulator ~.Z J/f/’”////"'
7 =
\\ -4 /? @ f\_

~ Starter motor

[DJ 2 Gasket Q

N 0.2.04,14.29) &
[

Fuel injector —=<

R @&
\
Insulator -
() 20-25 Q \ B 10-12
(2.0 - 2.6, G (1.0-1.2,7-9)
14-19) WCa\
@ _ >
N
-
Alternator . Spark plug
[q14.17 : [ 20-29 Heat shield
(1.4-1.7,10-12) {2.0-3.0, cover

L&, Exhaust gas

sensor (For catalyzer
model only)

[ 40 - 50
@ ﬁ (4.1-5.1,30 - 37)

80
[ 49 .59 @/}T
(5.0 - 6.0, 36 - 43)

Crank angle _.
sensar

7 8(0.7-0.8,5.1-5.8)~

/ /
/ 0] 37- 48 (3.8- 4.9, 27 - 35)—/
L washer
L1} 142-152 (145 - 155, 105 - 112) Lock piate |

[0) 25-39 (25 - 4.0, 18 - 29)

[UJ : N-m (kg-m, ft-Ib)

SEM352C

EM
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COMPRESSION PRESSURE

transistor
@

—

Measurement of Compression Pressure

1.

n

10.

Warm up engine.

Turn ignition switch off,

Release fuel pressure.

Refer to "Releasing Fuel Pressure’ in section EF & EC.
Remove all spark plugs.

Disconnect power transistor harness connector.

Attach a compression tester to No. 1 cylinder,
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 (bar, kg/cm’, psi)/rpm
Standard
1,177 (11.77, 12.0, 171)/350
Minimum
981 (9.81, 10.0, 142)/350
Differential limit between cylinders
98 (0.98, 1.0, 14)/350

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.

If 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.

EM-6




OIL PAN

Removal

1. Drain engine oil.

2. Remove front stabilizer bar.

3. Loosen front engine mounting nuts. (Do not loosen com-
pletely.)

4. Lift up engine slightly using engine slingers.

5. Remove oil pan.
(1) Insert Tool between cylinder block and oil pan.
® Do not insert Tool into oil pump or rear oil seal retainer

portion, or aluminum mating face will be damaged.
® Do not insert screwdriver, or oil pan flange will be
deformed.

\\&d ; (2) Slide Tool by tapping its side with a hammer, and remove oil
— : pan.

SEMB884A

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 liquid gasket to oil pump gasket and rear oil seal
N T retainer gasket.

15

’ (0.59}
5 (0.20)?__{

SEM356C Unit: mm (in)

EM
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OIL PAN
Installation (Cont’d)

3. Apply a continuous bead of liquid gasket to mating surface
of oil pan.
® Use Genuine Liquid Gasket or equivalent.

Tube presser

SEM3518B

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

Cut here.

. 4

Liquid gasket

SLC306

4. Apply liquid gasket to inner sealing surface as shown in
figure.

— @ Attaching should be done within 5 minutes after coating.

5 Install oil pan.

® Wait at least 30 minutes before refilling engine oil.

7 mm (0.28 in)

Groave h
Bolthole sevg0os

EM-8




TIMING BELT

CAUTION:
a. Do not kend or twist timing belt.

b. After removing timing belt, do not turn crankshaft and camshaft separately because valves will
strike piston heads.

c. Make sure that timing belt, camshaft sprocket, crankshaft sprocket and beit tensioner are clean and
free from oil and water.

Rear timing belt cover

Camshaft
sprocket

Crank angle 4-19
sensor [DJ !
(1.4 -1.9,10 - 14)

Tensioner

pulley -

g ‘ g
GPD/ 5 @"
Sl . (J22-29 _/. g
&, 3 /

(2.2-3.0,16 - 22)

/
<)
[0)31-42 W
(3.2-4.3,
23-31) i
Idier pulley )

/%AQQ— Rear sprocket plate

Crankshaft sprocket

/@ Front sprocket

plate

7-8
(0.7-0.8,5.1-58)

Front timing
belt cover

{0 142152 (14.5 - 155,105 - 112)

Number of cogs between
timing marks.

[C): N-m (kg-m, ft-ib)
1 SEMS118

EM
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TIMING BELT

Front upper
timing belt cover

/
o
Q
_1_7,
_I)I SEMS5128

Q_\j PRy \‘ \\“ Y _\:-:4,,%'\ ~
GaY

- N:;%/)j%’&?gseni\_\ﬂ”;ETf Z

/S

&
/ -
=
gﬁ%msus

R

Removal

1. Drain engine coolant from radiator.

Be careful not to spill coolant on drive belts.

2. Remove air duct, upper radiator hose, radiator shroud and
under cover.

Remove the following belts.

Power steering pump drive belt

Compressor drive belt

Alternator drive belt

Remove water pump pulley, fan and fan coupling.

il W W B

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

6. Remove front upper timing belt cover.
7. Remove all spark plugs.

8. Set No. 1 piston at T.D.C. on its compression stroke.
9. Remove crankshaft pulley.

10. Remove front lower timing belt cover.
11. Loosen timing belt tensioner nut, turn tensioner, then
remove timing belt.




r TIMING BELT

Inspection {

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

Item to check Problem Cause
. |
Tooth is broken/ ® Camshaft jamming ‘
root is - . .
tooth ro ® Distributor jamming
cracked.
Damaged camshaft/crankshaft oil seal
SEM3944
Back surface is ® Tensioner jamming
cracked/worn, )
® Overheated engine
, ® |Interference with belt cover
SEM395A
Side surface is worn. ® |mproper installation of belt

® Malfunctioning crankshaft pulley plate/
timing belt plate

® Belt corners are worn and round.

® Wicks are frayed and coming out.  gemzgga

Teeth are worn. ® Poor belt cover sealing
® Coolant leakage at water pump
® Camshaft not functioning properly
® Distributor not functioning properly
® Excessive belt tension
Rotating direction
® Canvas on tooth face is worn down.
® Canvas on tooth is fluffy, rubber layer is
worn down and faded white, or weft is
worn down and invisible, SEM397A
Qil/Coolant or water is ® Poor oil sealing of each oil seal

stuck to belt. ® (Coolant leakage at water pump

® Poor belt cover sealing

EM-11




TIMING BELT

\f@gﬁd I p@g )

SEMSBE178B

SEM5198B

Inspection (Cont’d)
BELT TENSIONER, IDLER PULLEY AND TENSIONER

SPRING

1. Check belt tensioner and idler pulley for smooth turning.
2. Check condition of tensioner spring.

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

2. Install tensioner and tensioner spring.
® Turn tensioner fully clockwise with hexagon wrench, and
temporarily tighten lock nut.

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

EM-12




TIMING BELT

L: long bolt:
}
S: short bult—\
No mark: mlddle bolt SEM783B

Installation (Cont’d)

4. Loosen tensioner lock nut, keeping tensioner steady with
hexagon wrench.

5. Rotate crankshaft at least two turns clockwise.

6. Adjust belt tension.
Slowly swing tensioner with hexagon wrench clockwise and
counterclockwise two or three times.

7. Tighten tensioner lock nut.

8. Install lower and upper timing belt covers.

9. Install crankshaft pulley with washer.

10. Install engine mount bracket.

11. Install crank angle sensor and water pump pulley.

Align marks on crank angle sensor and front cover that were
made when crank angle sensor was removed.




OIL SEAL REPLACEMENT

Engine . . Engine

inside outside

Oil seal lip )/Dust seal lip
SEM715A

Suitable tool

SEMS598B

SEMS60B

—7)

: Air

|
I
re

e (@)
D00 © @11 @
=

/8

B " SEM562B

OIL SEAL INSTALLING DIRECTION

CAMSHAFT OIL SEAL

1.

3

Set No. 1 piston at T.D.C. on its compression stroke.
Remove crank angle sensor, front cover, timing belt, cam-
shaft sprockets and rear dust cover.

Remove camshaft oil seal.

Be careful not to scratch camshaft.

4.

Apply engine oil to camshaft oil seal lip and install it in place.

FRONT OIL SEAL

1.

2.
3.
4

Set No. 1 piston at T.D.C. on its compression stroke.
Remove timing belt and crankshaft sprocket.

Remove front oil seal.

Apply engine oil to oil seal lip and install it in place using
suitable tool.

REAR OIL SEAL

Remove transmission and flywheel.
Remove rear oil seal from the retainer.

Apply engine oil to oil seal lip and install it in place using
suitable tool.

VALVE OIL SEAL

kW

Set No. 1 piston at T.D.C. on its compression stroke.
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
(4.9 bar, 5 kg/cm’®, 71 psi)]

EM-14



CYLINDER HEAD

o0
Intake side,_ o)

Exhaust side
SEMG552B

Camshaft bracket
No. and direction

SEM554B

Assembly (Cont’d)

Install camshaft as shown.

3. Install camshaft brackets.
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.
[3:9 - 12 Nem (0.9 - 1.2 kg-m, 6.5 - 8.7 ft-Ib)

Tighten camshaft bracket bolts gradually in two or three
stages.

5. Install rear timing cover.
[C}:7 - 8 N-m (0.7 - 0.8 kg-m, 5.1 - 5.8 ft-Ib)

6. Install timing belt tensioner.
Tensioner nut:
[3:22 - 29 Nem (2.2 - 3.0 kg-m, 16 - 22 ft-Ib)

EM-25




CYLINDER HEAD

SEMbB25R

SEMB338B

Knock pin

Cylinder head bolt
washer direction

A 4

Cylinder head side

SEMbE58

Assembly (Cont’d)

7. Install camshaft sprockets.
Sprocket bolt: :
{J:14 - 19 N-m (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.

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

(1) Align crankshaft sprocket aligning mark with mark on oil
pump body.

(2) Align camshaft sprocket aligning mark with mark on timing
belt rear cover.

2. Install cylinder head with new gasket.

® Be sure to install washers between bolts and cylinder
head.

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

Inspection

Condition 1: Low engine power

Probable cause Corrective action

Air leak at the connection of compressor housing and
suction hose/inlet tube, or inlet tube and intake manifold

hd

Correct the connection.

Exhaust gas leak at the connection of turbine housing
and exhaust manifold, connecting tube or exhaust outlet

h 4

Correct the connection or replace gasket.

b4

By-pass valve is stuck open.

v

Stuck or worn journal or bearing

¥

Broken shaft Replace turbocharger assembly.

v

Sludge on back of tubine wheel

¥

Broken turbine wheel

Condition 2: Excessively high engine power

Probable cause Corrective action

Disconnected or cracked rubber hose of by-pass valve
controlier

Correct or replace rubber hose.

A 4

Y

By-pass valve is stuck closed.

Replace turbocharger assembly.

h 4

Controller diaphragm is broken.

EM-29



TURBOCHARGER

Inspection (Cont’d)

Condition 3: Excessively high oil consumption or exhaust shows pale blue smoke

Probable cause

Corrective action

Oil leak at the connection of lubricating oil passage

¥

Correct the connection.

Qil leak at oil seal of turbine

v

Oil leak at oil seal of compressor

Replace turbocharger assembly.

Worn journal or bearing

¥

1. Inspect turbine and compressor wheel as follows:
® Visually check for cracks, clogging, deformity or other
damage.
® Revolve wheels to make sure that they turn freely without
any abnormal noise or friction.
® Measure play in axial direction.
Play (axial direction):
0.013 - 0.097 mm (0.0005 - 0.0038 in)
SEF7%EEJ
2. Check operation of by-pass valve controller.
/- Mereury manometer ® Move by-pass valve to make sure that it is not sticking or
" r~ By-pass valve controller scratched.
| : ® Measure rod end play of the by-pass valve controller.
f Do not apply excessively high pressure to controller diaphragm.
g By-pass valve controller stroke/pressure:
0.38 mm (0.0150 in)/78.6 - 84.0 kPa (786 - 840 mbar,
& 590 - 630 mmHg, 23.23 - 24.80 inHg)
Compressed || Dial indicator / Always replace the turbocharger as an assembly if necessary.
SEC727B
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ENGINE REMOVAL
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ENGINE REMOVAL

—Do not loosen,
A
< |\

SER312

WARNING:

a. Situate vehicle on a flat and solid surface.

b. Place chocks at front and back of rear wheels.

c. 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.

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

e. Before disconnecting fuel hose, release fuel pressure from
fuel line.
Refer to “Releasing Fuel Pressure” in section EF & EC.

f. Be sure to hoist engine and transmission in a safe manner.

g. 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.

Do not loosen front engine mounting insulator cover
securing nuts.

When cover is removed, damper oil flows out and mount-
ing insulator will not function.

For tightening torque, refer to sections AT, MT and PD.
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CYLINDER BLOCK

Rear oil seal Q

[ 98 - 108
(10.0 - 11.0, 72 - 80)

Gasket Q:Q -

Water pump

@ Piston, pin,
rings and
connecting

rod

Snap ring Qw&
Connecting rod bearing %
(3 41-44(4.2-45,30-33)

Q @/ Main bearing

%ﬂ Main bearing cap 0
Pilot converter (A/T)X /

Drive plate (A/T)
Main bearing beam

44 -54
(4.5 -5.5,33 - 40)

Gasket $34

Q Liquid gasket

3 11-14 %
{1.1-1.4,

8-10) . j
Qil strainer

Gasket QM
/

\.
& (X
\ Drain plug
[U] 29-39(3.0-4.0,22 - 29)

[ : N:m (kg-m, ft-Ib)
SEM369C
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CYLINDER BLOCK

V10108101
V10106500

]

Ly

— R
1@ (E\"

SEMB778

SEM360C

N.G. N
et ) \
Feeler —
gauge /o k
/ - Ring
SEMO024A

Feeler gauge

_

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.
Remove timing belt.

Drain coolant and remove water pump.
Drain oil.

Remove oil pan and oil pump.
Remove cylinder head.

2N

N

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.

8. Remove bearing cap and crankshaft.

® Before removing bearing cap, measure crankshaft end
play.
® Bolts should be loosened in two or three steps.

Inspection

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)
Max. limit of side clearance:
0.1 mm (0.004 in)

If out of specification, replace piston and/or piston ring as-
sembly.
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CYLINDER BLOCK

Piston
Press-fit

Th 4
(O]

Ringx

SEMbB99A

SEM1508

SEM123C

\

Inspection (Cont’d)
PISTON RING END GAP
End gap:
Top ring
0.25 - 0.42 mm (0.0098 - 0.0165 in)
2nd ring
0.38 - 0.64 mm (0.0150 - 0.0252 in)
Qil ring
0.20 - 0.76 mm (0.0079 - 0.0299 in)
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 cylinder and use
oversized piston and piston rings. ‘
Refer to S.D.S.

CONNECTING ROD BEND AND TORSION

Bend and torsion:
Limit 0.1 mm (0.004 in)
per 100 mm (3.94 in) fength
If it exceeds the limit, replace connecting rod assembly.

CYLINDER BLOCK DISTORTION AND WEAR

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”.
The maximum limit is as follows:
A + B = 0.2 mm (0.008 in)
Nominal cylinder block height
from crankshaft center:
204.75 - 204.85 mm (8.0610 - 8.0649 in)
3. If necessary, replace cylinder block.
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CYLINDER BLOCK

Moving the bore gauge
B as shown, take the
N minimum diameter,

[y

SEM792A

N —

SEM990B

Inspection (Cont’d)
PISTON-TO-BORE CLEARANCE

1.

Using a bore gauge, measure cylinder bore for wear,
out-of-round and taper.
Standard inner diameter:
83.000 - 83.050 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 cylinders. Replace cylinder
block if necessary.

2.
o

5.

Check for scratches and seizure. If seizure is found, hone it.
If both cylinder block and pistons are replaced with new
ones, select pistons having the same piston grade num-
bers as those punched on the cylinder block upper
surfaces.

Measure piston skirt diameter.
Piston diameter “A":
Refer to S.D.S.
Measuring point “a” (Distance from the bottom):
14 mm (0.55 in)
Check that piston-to-bore clearance is within specification.
Piston-to-bore clearance “B”:
0.015 - 0.035 mm (0.0006 - 0.0014 in)

Determine piston oversize according to amount of cylinder
wear.

Oversize pistons are available for service.

6.

®

Refer to S.D.S.
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)
Install main bearing caps, and tighten to the specified torque
to prevent distortion of cylinder bores in final assembly.
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.
Hone cylinders to obtain specified piston-to-bore clearance.

- Measure finished cylinder bore for out-of-round and taper.

Measurement should be done after cylinder bore cools
down.
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CYLINDER BLOCK

fat—— T
pman—— [

P

Taper: A—B

Out-of-round : X —Y
SEM316A

SEM1548

SEMS06A

Inspection (Cont’'d)

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 0.005 mm (0.0002 in)

3. Measure crankshaft runout.
Runout (Total indicator reading):
Less than 0.025 mm (0.0010 in)

BEARING CLEARANCE

Method A (Using bore gauge & micrometer)

Main bearing

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

2. Install main bearing cap to cylinder block.
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 crankshaft main
journal.
5. 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 bearing.
If clearance cannot be adjusted within the standard of any
bearing, grind crankshaft journal and use undersized bearing.

No®
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CYLINDER BLOCK
Inspection (Cont’d) |
a. When grinding crankshaft journal, confirm that “L" dimen- ‘
sion in fillet rolt is more than the specified limit.
“L”: 0.1 mm (0.004 in)

b. Refer to S.D.S. for grinding crankshaft and available service
parts.

8. 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:

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

No. 1 bearing
.6 .
No %o. 4 No.3 No housing

SEM273B grade No.

b. Grade number of each crankshaft main journal is punched
on the respective crankshaft.

SEM565B

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

Main bearing grade number:

Main bearing housing grade number

0 1 2
Main bearing grade number
0 0 1 2
Crankshaft main
journal grade 1 1 2 3
number
2 2 3 4

For example:
Main journal grade number: 1
Crankshaft journal grade number: 2
Main bearing grade number == 1 4+ 2
=3




CYLINDER BLOCK

Crank pin
grade No.

SEMbBG78

Inspection (Cont’d)

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.

Measure outer diameter “Dp” of each 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)
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”.

ok

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
ping grade number

0 0

1 1

2 2

Method B (Using plastigage)

CAUTION:

® Do not turn crankshaft or connecting rod while the plasti-
gage is being inserted.

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

SEM151B

Micrometer

SEMS03A

SEMOG2A

SEM1668B

Inspection (Cont’'d)

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)
If it exceeds the limit, replace connecting rod assembly
and/or piston set with pin.

Connecting rod bushing cannot be removed from con-
necting rod.

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.

FLYWHEEL/DRIVE PLATE RUNOUT

Runout (Total indicator reading):
Less than 0.15 mm (0.0059 in)

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

Piston grade No. Front mark

[::> Engine front

SEMGE88B

Punchmark
side

OE

SEMSE698B

r c Top ring

£ % Oil ring

§ (Upper rail)

5 %

3
Engine =

= UO]I ring

front
or rear

——
) . (Expander)
Piston pin direction

-

Second ring

Qil ring (Lower rail) EM725

le
SR
et

Front SEM617

Engine front <:l

@

Tightening order

SEM361C

Assembly (Cont'd)

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, make sure connecting rod swings
smoothly.

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”.

2. Install crankshaft, main bearing caps and main bearing beam
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 sequentiatly.

® After securing bearing cap bolts, make sure crankshaft

turns smoothly by hand.
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CYLINDER BLOCK
Assembly (Cont’d)

3. Measure crankshaft end play.
Crankshaft end play:
Standard
0.05 - 0.18 mm (0.0020 - 0.0071 in)
Limit
0.3 mm (0.012 in)
If beyond the limit, replace bearing with a new one.

4. 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.

\
a SEMI59E

EMO03470000
or suitable tool

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.

o0

SEM769B

b. 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) 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.

6. Measure connecting rod side clearance.
Connecting rod side clearance:
Standard
0.20 - 0.35 mm (0.0079 - 0.0138 in)
Limit
0.4 mm (0.016 in)
If beyond the limit, replace connecting rod and/or crankshaft.
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CYLINDER BLOCK

.

$T16610001
or suitable tool

Crankshaft side

A/T

SEM1638|

Assembly (Cont’d)
REPLACING PILOT BUSHING
1. Remove pilot bushing (M/T)/pilot converter (A/T).

2. Install pilot bushing (M/T)/pilot converter (A/T).
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

General Specifications

Engine model CA18DET
Cylinqer arrangement 4, in-line
Displacement em? {cu in) 1,809 (110.39)

Bore x stroke mm (in} 83.0 x 83.6 (3.268 x 3.291)
Valve arrangement D.OH.C.

Firing order 1-3-4-2

Number of piston rings

Compreassion 2

il 1
Number of main bearings 5
Compression ratio 8.5

‘Unit: kPa (bar, kg/cm?, psi)/rpm

Compression pressure
Standard 1,177 (11.77,12.0, 171}/350

Minimum 981 (9.81, 10.0, 142)/350

Differential limit between

. 98 (0.98, 1.0, 14)/350
cylinders
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

CYLINDER BLOCK

Inspection and Adjustment

20 (0.79) — K

60 (2.36)

|
X‘—‘Y L’F 100 (3.94)

SEMS528A

Unit: mm (in)

Standard

Limit

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)

Cylinder bore

Grade 4

83.030 -83.040 (3.2689 - 3.2693)

Grade b

83.040 -83.050 (3.2693 - 3.2697)

0.2 (0.008)*

Qut-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-cylinder clearance

0.015-0.035 (0.0006 - 0.0014)

Cylinder block height
(From crankshaft center)

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.)
Inspection and Adjustment (Cont’d)

CYLINDER HEAD

_+ Camshaft center

H
SEM5708B Unit: mm (in)
Standard Limit
125.9 - 126.1
i 0.2 (0.008)*
Height (H) (4.957 - 4 965) (0.008)
Surface distorsion 0.03 (0.0012) 0.1 (0.004)

* Total amount of cylinder head resurfacing and cylinder block
resurfacing

VALVE GUIDE

L
Exhaust Intake
SEMB718 side side ’ SEM572B
Unit: mem (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) —
Quter diameter (D) 10.023 - 10.034 (0.3946 - 0.3950) 10.223 - 10.234 (0.4025 - 0.4029) —
iameter (d
Inner diameter (d) 6.000 - 6.018 (0.2362 - 0.2369) -
(Finished size)
Cylinder head hole diameter (a) 9.975 - 9.996 (0.3927 - 0.3935) 10.175 - 10.196 (0.4006 - 0.4014) —
fnterference fit 0.027 - 0.059 (0.0011 - 0.0023) -
. 0.020 - 0.053 0.040 - 0.073 0.020 - 0.053 0.040-0.073
St de cl ) . .
e 10 guide clearance (0.0008 -0.0021) | (0.0016-0.0028) | (0.0008 - 0.0021) | (0.0016 -0.0029) 0.11a.004)
Tapping length (2) 15.1 - 15.3 (0.594 - 0.602) —
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’ SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Inspection and Adjustment (Cont’d)

VALVE SEAT

Exhaust Intake

valve valve
z oD #0 2
3 2
s RO.S =
N RO.5 {0.020) f {0.020) ~
o =]

2D,
H H

Uneit: mrm {in}

SEMS73B

Unit: mm (in)

Standard

Intake

Exhaust

Intake

Exhaust

Cylinder head seat recess
diameter (D)}

36.000 - 36.016
(1.4173-1.4179)

30.000 - 30.016
(1.1811 -1.1817)

36500 -36516
{1.4370 - 1.4376)

30.500 -30516
(1.2008 - 1.2014)

Valve seat outer diameter (D)

36.097 - 36.113
(1.4211-1.4218)

30.080 - 30.096
(1.1842 - 1.1849)

36.597 - 36.613
(1.4408 - 1.4415)

30.580 - 30.596
(1.2039 - 1.2046)

) 336-338 274-276 336-338 274.276
F diameter (D ' / . -
ace outer diameter (D, ) (1.323-1.331) (1.079 - 1.087) {1.323-1.331) (1.079 -1.087)
Face inner diameter (D) 31.5 (1.240) 249 (0.980) 315 (1.240) 24 9 (0.980)
. . 29.85 - 30.15 2285.23.15 29.9 -30.1 2285 -23.15
Valve seat d ! :
alve seat inner diameter (D) (1.1752 - 1.1870) (0.8996 -0.9114) (1.177 - 1.185) {0.8996 -0.9114)
Height (H) 5.9-6.0 6.4-6.5 5.35.5.45 5.75- 5.85
(0.232 - 0.236) (0.252 - 0.256) (0.2106 - 0.2146) (0.2264 - 0.2303)




SERVICE DATA AND SPECIFICATIONS (S.D.S.)
Inspection and Adjustment (Cont’d)

VALVE HYDRAULIC VALVE LIFTER
Unit: mrm (in)
T (Margin thickness) ifter di 30.955 - 30.965
r_i ckne: Vaive lifter diameter (1.2187 - 1.2191)

31.000- 31.013

. . iamet
Lifter guide bore diameter (1.2205 - 1.2210)

SEM188A

Unit: mm (in)

Standard Limit
In 34.0-342
) {1.339 - 1.346) N
Valve head diameter (D)
Ex 280-282
(11021110 B
in 88.8 -89.0 _
' (3.496 - 3.504)
Valve length (L)
89.2-894
Ex. -
(3.512 - 3.520)
In 5.965 - 5,980
© 110.2348-0.2354) -
Valve stem diameter {d)
Ex 5,945 - 5.960
" [ (0.2341 - 0.2346) -
In. 45° 30" —
Valve face angle («)
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) 1 43.1(1.697) —
Spring constant
N/mm (ka/mm., Ib/in) 28.4 (2.9, 162) -
Qut-of-square (S) — 1.8 (0.071)
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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)

\ Standard Limit

In. 39.785 - 39.8156 (1.56663 - 1.5675) -
Cam height (A)

Ex. 40.485 - 40.515 (1.5939 - 1.6951) —

In. 7.8 (0.307) —
Valve lift

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 - 1.10086) —
Camshaft runout - 0.05 {0.0020)
Camshaft end play 0.07 - 0.15 (0.0028 - 0,0059) 0.2 (0.008)

a 248 -—

b 240 -

c 0 -
Valve timing (Degree on crankshaft)

d 60 —

] 9 —

f 59 -




SERVICE DATA AND SPECIFICATIONS (S.D.S.)
Inspection and Adjustment (Cont'd)

PISTON, PISTON RING AND PISTON PIN Piston pin
Piston Unit: mm (in)
Piston pin outer diameter (897233 : 3073(7)111)
[ ) . l Interference fit of piston pin to 0-0.004 (0 - 0.0002)
C ] piston pin hole ciearance -0.00 T
[ i|
n_0 )} [ i |
Piston pin to connecting rod 0.005-0.017
c} bearing clearance (0.0002 - 0.0007)

Y
/

Piston ring
SEM493C Unit: mm (in)
Unit: mm (in) Standard Limit
Grade 82.975 -82.985 0.040 - 0.073
No. 1 (3.2667 - 3.2671) Sige Top (0.0016 - 0.0029) 0.1 (0.004)
Grade 82 985 - 82.995 clearance ond 0.030 - 0.063 0.1 (0.004]
No. 2 (3.2671 - 3.2675) {0.0012 - 0.0025) S
Service Grade 82.995 - 83.005 0.25-0.42
: To
(Standard) | No.3 (3.2675 - 3.2679) P (0.0098 - 0.0165) 1.0 (0.039)
Aiston skirt Grade 83.005 - 83.015 0.38 -0.64
diameter (A) No. 4 (3.2679 - 3.2683) End gap 2nd (0.0150 - 0.0252) 1.0 (0.039)
Grade 83.015 - 83.025 oil 0.20-0.76 1.0 (0.039)
No.5 (3.2683 - 3.2687) (rail ring) | (0.0079 - 0.0299) 0 (0.
05 83.475 - 83 525
Service (0.020) (3.2864 - 3.2884)
(Oversize) 83.975 -84.025
(0.039) (3.3061 - 3.3081)
Dimension (a) Approximately 14 (0.55)
25)‘0" pin hole diameter 19.987 - 19.999 (0.7869 - 0.7§74)
Piston-to-cylinder bore 0.015 - 0.035 (0.0006 - 0.0014)
clearance
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

ONNECTING ROD

Inspection and Adjustment (Cont’'d)

=

N

N

W

SEM570A

Unit: mm (in)

Standard Limit
. 132,95 - 133.05

ter distance (S -

ter distance () {5.2342 - 5.2382)

d

v 100 mm (3.94 in)) B 0.1 (0.004)
rSion
:r 100 mm (3.94 in}] B 0.1 {0.004)
ton pin bore diameter 22987 - 23.000

. (0.9050 - 0.9055) B
arance between piston 0.005-0.017

and bearing (0.0002 - 0.0007) -

nk pin bore diameter 48.000 - 48.013

* (1.8898 - 1.8903) -
arance between crank 0.018 - 0.045

and bearing (0,0007 - 0.0018) -

end play — 0.4 {0.016)

‘ithout bearing
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SERVICE DATA AND SPECIFICATIONS (§.D.S))

CRANKSHAFT

Inspection and Adjustment (Cont’d)

o

Qut-of-round X — Y
Taper A —B A B

EM737 7
EM715
Unit: mm (in}
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)
Qut-of-round of journal and pin (X — Y) - 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
EM-52




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
; i .1 (0.004
Main bearing clearance (0.0008 - 0.0019) 0.1 (<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>