ATTENTION

Please notice that the Non-turbo model (except for the Convertible model) of 1993
300ZX is covered by the two Service Manuals shown below. (The convertible model
is covered only by No. 1 and the Turbo model is covered only by No. 2.)

No. 1: SM3E-0Z32U0 (Edition : Feb. 1992)
Covers vehicles with the following serial numbers;
For U.S.A. 520001 ~ 535000 Non-turbo models (Convert-
For Canada 060001 ~ 065000 ible model not included)
No. 2 : SM3E-0Z32U1 (This revised manual)
Covers vehicles with the following serial numbers;
For U.S.A. 535001 ~ Non-turbo models (Convertible
For Canada 065001 ~ model not included)

The serial number is found on the vehicle identification number plate.

Please attach the below label in a visible area on the cover of your former Service
Manual (SM3E-0Z32U0) to prevent misunderstandings.

Applicable for

1. Convertible model.

2. Non-turbo models (Converti-
ble model not included)
Serial No. (On the VIN plate)
U.S.A. 520001 ~ 535000
Canada 060001 ~ 065000
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FOREWORD

This revised manual contains maintenance and repair procedures for the
1993 Nissan 300ZX. (Turbo models and face-lifted non-turbo models
except for the convertible models.) For 1993 Nissan 300ZX non-turbo
models before the face-lift and convertible models, use the 1st edition
Pub. No. SM3E-0Z232U0.

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 GI section be completely under-
stood before starting any repair task.

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

IMPORTANT SAFETY NOTICE

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

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

o> 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 individ-
ual section.

Precautions for Supplemental Restraint System
“AlR BAG”

This model has a Supplemental Restraint System ““Air Bag” to
help reduce the risk or severity of injury to the driver in a fron-
tal collision. The Supplemental Restraint System consists of an
air bag (located in the center of the steering wheel), five
sensors, a diagnosis unit, warning lamp, wiring harness and
spiral cable. Information necessary to service the system safely
is included in the BF section of this Service Manual.

WARNING:

e To avoid rendering the SRS inoperative, which could lead
to personal injury or death in the event of a severe frontal
collision, all maintenance must be performed by an autho-
rized NISSAN dealer.

e Improper maintenance, including incorrect removal and
installation of the SRS, can lead to personal injury caused
by unintentional activation of the system.

e All SRS electrical wiring harnesses and connectors are
covered with yellow outer insulation. Do not use electrical
test equipment on these circuits.

General Precautions

1. Do not operate the engine for an extended period of time
Y 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.

SGI285

2. Before jacking up the vehicle, apply wheel chocks or other
tire blocks to the wheels to prevent the vehicle from mov-
ing. After jacking up the vehicle, support the vehicle weight
with safety stands at the points designated for proper lift-
ing 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
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PRECAUTIONS

General Precautions (Cont’d)

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.

MA

SGI232 EM

5. To prevent serious burns, avoid contact with hot metal
parts such as the radiator, exhaust manifold, tail pipe and Le
muffler. Do not remove the radiator cap when the engine is

hot.
EF &
EC
FE
SGI233 @L
Seat cover 6. Before servicing the vehicle, protect fenders, upholstery
and carpeting with appropriate covers. » T
Take caution that keys, buckles or buttons on your person
i do not scratch the paint.
“““ AT
PD
Fender cover
SGI234 EA
7. Clean all disassembled parts in the designated liquid or
solvent prior to inspection or assembly. RA

8. Replace oil seals, gaskets, packings, O-rings, locking
washers, cotter pins, self-locking nuts, etc. with new ones.

9. Replace inner and outer races of tapered roller bearings BR
and needle bearings as a set.

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

11. Do not touch the terminals of electrical components which
use microcomputers (such as ECMs).
Static electricity may damage internal electronic compo- BE
nents.

12. After disconnecting vacuum or air hoses, attach a tag to
indicate the proper connection. HMA

13. Use only the lubricants specified in MA section.

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

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

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

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

Gl-3



PRECAUTIONS

SGI787

SGI292

Precautions for Multiport Fuel Injection System
or E.C.C.S. Engine

1. Before connecting or disconnecting multiport fuel injection
system or E.C.C.S. harness connector to or from any mul-
tiport fuel injection system or ECM (ECCS control module),
be sure to turn the ignition switch to the “OFF”’ position and
disconnect the negative battery terminal.

Otherwise, there may be damage to ECM.

2. Before disconnecting pressurized fuel line from fuel pump
to injectors, be sure to release fuel pressure to eliminate
danger.

3. Be careful not to jar components such as ECM and mass
air flow sensor.

Precautions for Three Way 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:

1. Use unleaded gasoline only. Leaded gasoline will seriously
damage the three way catalyst.

2. When checking for ignition spark or measuring engine
compression, make tests quickly and only when necessary.

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

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

Precautions for Turbocharger

The turbocharger turbine revolves at extremely high speeds
and becomes very hot. Therefore, it is essential to maintain a
clean supply of oil flowing through the turbocharger and to fol-
low all required maintenance instructions and operating proce-
dures.
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.

Gl-4



PRECAUTIONS

Precautions for Fuel

To maintain engine and exhaust system durability and
performance, UNLEADED PREMIUM gasoline with an octane
rating of at least 91 AKI (Research octane number 96) must be .
used. Gl
If premium unleaded gasoline is not available, REGULAR

UNLEADED gasoline with an octane rating of 87 AKI (Research

octane number 91) may be used temporarily, but only under the MA

following conditions:

e The fuel tank should be filled only partially with unleaded
regular gasoline, and filled up with premium unleaded gas- EM
oline as soon as possible.

e Full throttle driving and abrupt acceleration should be
avoided. -

Use UNLEADED fuel only. Under no circumstances should

leaded gasoline be used. Lead gasoline will damage the three EF

way catalyst and increase dangerous emissions from the vehi- EC
cle exhaust.
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HOW TO USE THIS MANUAL

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

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

3. 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, lubri-
cation 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.

Example Pad retainer
(Upper side) [C] 54 - 64 (5.5 - 6.5, 40 - 47)
/ ' Main pin
Torque ’ Pin boot to sliding portion
member

Inner shim Copper

washer
g [ 17 - 20 (1.7 - 20, 12 - 14)

. D A

Pad retainer
(Lower side) > 3
7z, Brake hose
P . Air bleeder
[O)7-9(07-0951-65
Outer shim Pin bolt22
-31 (22 - 3. -
Pad Cylinder body M ( 32,16 - 23)
Piston seal
Dust seal L S
,
Piston
(O : Nem (kg-m, ft-Ib)
SBR364A

6. THE SMALL ILLUSTRATIONS 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 complicated units such as the automatic tran-
saxle or transmission, etc. are presented in a step-by-step format where necessary.

7. The following SYMBOLS AND ABBREVIATIONS are used:

© : Tightening torque L.H., R.H. : Left-Hand, Right-Hand

: Should be lubricated with grease. M/T : Manual Transaxle/Transmission
Unless otherwise indicated, use rec- AIT : Automatic Transaxle/Transmission
ommended multi-purpose grease. Tool : Special Service Tools

: Should be lubricated with oil. ATF. : Automatic Transmission Fluid

9] : Sealing point D, : Drive range 1ist gear

® : Checking point D, : Drive range 2nd gear

X : Always replace after every disas- D, : Drive range 3rd gear
sembly. D, : Drive range 4th gear

: Apply petroleum jelly. o.D : Overdrive

: Apply A.T.F. 2, : 2nd range 2nd gear

* : Select with proper thickness. 2, : 2nd range 1st gear

* . Adjustment is required. 1, : 1st range 2nd gear

S.D.S. : Service Data and Specifications 1, : 1st range 1st gear

Gl-6



HOW TO USE THIS MANUAL

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

Gl-7
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HOW TO READ WIRING DIAGRAMS

WIRING DIAGRAM
Symbols used in WIRING DIAGRAM are shown below:

Example p
POWER SUPPLY
® This shows the
CONNECTOR ignit.ic.)n switch.
This shows that these connectors :;:tlgr?wnc‘:nwl?ewh the
are white 6 terminal connectors. operated.
® See POWER
SUPPLY ROUTING
in EL section for the
detailed wiring
BRANCH . | diagram. J
M/T model
©
5 H SWITCH
(=] =)
:Sé‘lcﬁigt\:)ﬁWITCH This shows that continuity
?_ exists between terminals @©
G —§ FUSE and ®, when the switch is
B—4 BLOCK turned to ON position.
A/T model > -
é & [ OFF| ON /
. Y 1:'] v 0
(White) B8O 3 |
?__ ] L L— 3 [e)
G —§ n ]_EJ 0 <
B -—5 B

- ) 3‘—% SWITCH \

WIRE COLOR CODING
= B = Black BR = Brown
s \ BODY W = White OR = Orange
® : M/T model LOCATION NUMBER GROUND R = Red P = Pink
@ : A/T model This number shows where the G = Green PU = Purple
connector is located. See L = Blue GY = Gray
HARNESS LAYOUT in EL Y = Yellow SB = Sky Blue
section. The number is identical LG = Light Green
with the one in HARNESS i i .
ABBREVIATIONS LAYOUT. When the wire color is striped, the base
color is given first, followed by the stripe
color as shown below:
Example: L/'W = Blue with White Stripe J

@

I: Instrument M:
L harness Main harnessJ

SGI543

SWITCH POSITIONS

Normally open Wiring diagram switches are shown with the vehicle in the fol-
\ e lowing condition.
e Ignition switch “OFF”.
e Doors, hood and trunk lid/back door closed.
e Pedals are not depressed and parking brake is released.
Normally closed

— Y—— -

SEL764E
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HOW TO READ WIRING DIAGRAMS

Example
113 1
2| 4
Connector symbol 2 3
R4
A\/ 4
Connector
SGI362

Example

<+

Connector symbol

Female terminal

a5

Male terminal

—>
—— Guide —
ﬁ_

— Guide —

Connector

—”

CONNECTOR SYMBOLS

°
the terminal side.

e Male and female terminals

All connector symbols in wiring diagrams are shown from

MA

EM

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

MULTIPLE SWITCH

Connector The continuity of the multiple switch is identified in the switch
Connector symbol chart in wiring diagrams
SGI363 g 9 )
Example
WIPER SWITCH
OFF|INT|LO|HI|WASH Continuity circuit of wiper switch
1 SWITCH POSITION CONTINUITY CIRCUIT
—B8N— 2 ®) OFF 3-4
—R=3[D] 2] [@2]|Q0|@ INT 3-45.6
—wmr—BJ|E 1|s| [4]|D]O Lo 3.6
—uy— C|®}|lI®]2] |5 0 HI 2-6
—B ®| |Oo|@elo] O WASH 16
Y

Example: Wiper switch in LO position
Continuity circuit: Red wire — & terminal — (3) terminal — Wiper switch ( Q-D:
LO) — () terminal — (F) terminal — Black wire

SGI365
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HOW TO READ WIRING DIAGRAMS

SUPER MULTIPLE JUNCTION (S.M.J.)

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

(Main harness)

ual.
e The foldout should be spread to read the entire wiring dia-
gram.
Example
STARTING SYSTEM STARTING SYSTEM SUPER MULTIPLE JUNCTION (S.M.J.)
Wiring Diagram Terminal Arrangement
_—1 Check
oFFoN | | e B 8
e HHERES EEep ok
g ][] : s@ e s ~
4
‘ Check 0T 3 7] E 5
sico]—feaFafce] oo mmm [ae]
o B
rR—F814L /T
[~ & —pooysRaa p—
m
8 e
Super Muitiple Junction
- (SMJ)
) !._.L..___S
SM ats"fci|p1]e1[F1]e1 G1|F1|e1| D1]c1[B1]|A1
Refer to last page A282|C2[ =1 e2|F2|G2 G2 A2
(Foldout page). A3lB3|c3[—IE3|F3[G3 G3
A4
) A B . ) B4 F4|Ga
: ' ' A58 5 F5(GS
2 B DO BR 2 A6[B 6 O [Felce
(Main harness) (Instrument A71B 7 F71G7
harness) nslgs|cs—{esF8lcs £8
D9 D9
aoiBolcol " lE9|F9lGo G9|F9E9 A9
Aol oco|po [EolFolco Golroleo|D A0
BR—

(Instrument harness)

SEL653F
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HOW TO FOLLOW FLOW CHART IN TROUBLE DIAGNOSES

Example
N INSPECTION START
< \ﬁs L
Y
CHECK POWER SUPPLY. N.G.| Check the following
1) Turn ignition switch “ON"’. | items. A
2) Check voltage between terminal ® 1) Harness continuity
and ground. between crankshaft
R»Battery voltage should exist. position sensor and EM
oK battery.
B > &"} o 2) E.C.C.S. relay-1 (See
- TS. page EF & EC-106.)
ey 3) “BR" fusible link Le
e@ 4) Power source for ECM
(See page EF & EF
\'}:b EC-104.) EC
N 5) Ignition switch
FE
)
| @ |a
Y
= saisez| | CHECK GROUND CIRCUIT. N-GV; Check the following cL
1) Turn ignition switch “OFF”. items.
2) Disconnect crankshaft position sen- 1) Harness continuity
sor harness connector. between crankshaft MT
3) Check resistance between terminal position sensor and
@ and ground. ground
Resistance: 2) Ground circuit for ECM AT
Approximately 0Q (See page EF &
EC-104.
O.K. C )
v PD
NOTICE FA

The flow chart indicates work procedures required to diagnose
problems effectively. Observe the following instructions before RA
diagnosing.
1) Use the flow chart after locating probable causes of a prob-
lem following the “Preliminary Check” or the “Symptom BR
Chart”.
2) After repairs, re-check that the problem has been com-
pletely eliminated. ST
3) Refer to Component Parts Location and Harness Layout for
the Systems described in each section for identification/
location of components and harness connectors. BF
4) Refer to the Circuit Diagram for Quick Pinpoint Check.
If you must check circuit continuity between harness con-
nectors in more detail, such as when a sub-harness is HA
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 EL
ESOFF!!.
6) Before checking voltage at connectors, check battery volt-
age.
7) After accomplishing the Diagnostic Procedures and Electri-
cal Components Inspection, make sure that all harness
connectors are reconnected as they were.

GlI-11



HOW TO FOLLOW FLOW CHART IN TROUBLE DIAGNOSES

HOW TO FOLLOW THIS FLOW CHART

(1

Work and diagnostic procedure

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

l_

CHECK POWER SUPPLY.

1) Turn ignition switch “ON"".

2) Check voltage between terminal ®
and ground.

Battery voltage should exist.

Check item being per-
<4+— formed.

Procedure, steps or mea-
surement results

Example
View from terminal side

View from harness side

Connector

[=]

Connector symbol

1

Single line
Direction mark

Connector symbol

IHE||

[s==]
|
T

]
11

[
L

11

Double line

Direction

mark

SGI364

2

O.K.

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
Cross reference of work symbols in the text and
illustrations

lllustrations are provided as visual aids for work proce-
dures. 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
procedure under the “CHECK POWER SUPPLY" outlined
previously is indicated by an illustration [ .

Symbols used in illustrations

Symbols included in illustrations refer to measurements or
procedures. Before diagnosing a problem, familiarize your-
self with each symbol.

Direction mark

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

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

: View from terminal side ... T.S.

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

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

All connector symbols shown from the harness side are
enclosed by a double line.

Gl-12



HOW TO FOLLOW FLOW CHART IN TROUBLE DIAGNOSES

Key to symbols signifying measurements or procedures

Symbol

Symbol explanation

Symbol

Symbol explanation

DISCONNECT

Check after disconnecting the connec-
tor to be measured.

Current should be measured with an
ammeter.

CONNECT

Check after connecting the connector
to be measured.

Procedure with CONSULT

Insert key into ignition switch.

Procedure without CONSULT

Turn ignition switch to ““OFF” position.

A/C switch is “OFF”.

Turn ignition switch to “ON"’ position.

A/C switch is “ON"".

Turn ignition switch to “START" posi-
tion.

Fan switch is “ON’’. (At any position
except for “OFF’’ position)

Turn ignition switch from “OFF” to
*ACC’’ position.

Fan switch is “OFF"’.

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

Apply battery voltage directly to com-
ponents.

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

Drive vehicle.

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

Disconnect battery negative cable.

Do not start engine, or check with
engine stopped.

Depress brake pedal.

Start engine, or check with engine run-
ning.

Release brake pedal.

ciently.

Voltage should be measured with a
voltmeter.

Circuit resistance should be measured
with an ohmmeter.

4. N
& Apply parking brake. Depress accelerator pedal.
. W\
Release parking brake. Release accelerator pedal.
Check after engine is warmed up suffi- Pin terminal check for S.M.J. type ECM

and A/T control unit connectors.
For details regarding the terminal
arrangement, refer to the foldout page.

BEE

-
i

GlI-13
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CONSULT CHECKING SYSTEM

Function and System Application

Di tic test
'ag::: d: es Function EC.CS. | AutoAIC | AT HICAS | Airbag | ASCD
This mode enables a techni-
cian to adjust some devices
Work support faster and more accurately by X X — — — —_
following the indications on
CONSULT.
Self-diagnostic Self-diagnostic resu!ts can be X X X X X X
results read and erased quickly.
Data monitor Input/Output data in the ECM X X X X . X
can be read.
Diagnostic Test Mode in which
CONSULT drives some actua-
Active test tors apart from the ECMs and X X — X — _—
also shifts some parameters
in a specified range.
ECM part number ECM part number can be X _ X X _ _
read.
E.C.C.S. faults can be isolated
to a general area, semi-auto-
Function test matically and in a short time, X —_ — —_ — —_—
by following the directions on
the screen.
X: Applicable
Checking Equipment
When ordering the below equipment, contact your NISSAN distributor.
Tool name Description
NISSAN CONSULT kit
(@ CONSULT unit and
accessories @

@ Program card (UE 920)
@ Operation manuals

@ Binder
(® Carrying case

(® Thermal paper (Rolls)

Gl-14



IDENTIFICATION INFORMATION

Model Variation

Tire size

Road
T is- | Diff ial | wheel off-
Body Destination Model Engine ran'smls Dif ere’nha wheel
sion carrier set
mm (in)
Standard RL-JU RS5R30A
roof RL-JAU RE4RO1A 720X by
VG30DE R200V 16...45 | _ -
KRL-XU RS5R30A (1.77) 50R16 91V
KRL-XAU RE4RO1A
2 seater FR, FR
Non-Cali- KRL-XSU RS5R30A 7.5JJ-16 ... P225/
fornia 45 (1.77) |  50ZR16
T-bar roof VG30DETT R230V RR, RR
KRL-XASU RE4RO1A 8.5JJ-16 ... P245/
35 (1.38) 45ZR16
KRLG-XU RS5R30A TR x| oo
2+2 VG30DE R200V 16 ... 45 E0R16 91V
USA. KRLG-XAU RE4R0O1A (1.77)
Standard RL-JV RS5R30A
roof RL-JAV RE4RO1A TARN X ooy
VG30DE R200V 16 ... 45
KRL-XV RS5R30A (1.77) 50R16 91V
KRL-XAV RE4RO1A
2 seater FR, FR
California KRL-XSV RS5R30A 7.54J-16 ... P225/
45 (1.77) 50ZR16
T-bar roof VG30DETT R230V RR, RR
KRL-XASV RE4RO1A 8.5JJ-16 ... P245/
35 (1.38) 45ZR16
KRLG-XV RS5R30A -
242 VG30DE R200V 7-1/24Jx16 P225/
KRLG-XAV RE4RO1A ... 45 (1.77) | 50R16 91V
KRL-XN RS5R30A 7-1/2JJ x —
VG30DE R200V 16 ... 45 50R16 91\‘/
KRL-XAN RE4RO1A (1.77)
FR, FR
2 seater KRL-XSN RS5R30A 7.54J-16 ... P225/
45 (1.77 50ZR16
T-bar roof Canada VG30DETT R230V 5 ( )
RR, RR
KRL-XASN RE4RO1A 8.5JJ-16 ... P245/
35 (1.38) 45ZR16
KRLG-XN RS5R30A 7-1/24J x P25/
2+2 VG30DE R200V | 16...45 50R16 91V
KRLG-XAN RE4RO1A (1.77)
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IDENTIFICATION INFORMATION

Prefix and suffix designations:

K : T-bar roof

Model Variation (Cont’d)

K R L

T

Standard roof ——————I

R : VG30DE

L : LHD.

[0)
N
2]
N
1~

G : 2+2
O : 2seater——————l

O : means no indication

T

ASU
7

L

Gl-16

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

Canada

Twin turbo

Non-turbo

Automatic transmission

Manual transmission

GL
GLL



IDENTIFICATION INFORMATION

Identification Number

Vehicle identification number
(Chassis number)

Emission control information
label (hood)

‘Vehicle identification number plate

Vehicle identification
plate (radiator core)

F.M.VSS.
certification label

SGI617
VEHICLE IDENTIFICATION NUMBER ARRANGEMENT
JNT R Z 2 4 S * P X 000001
Manufacturer [ Vehicle serial number
JN1: Nissan, Passenger vehicle
Engine type Manufacturer plant
R : VG30DE X : Hiratsuka
C : VG30DETT Model year
P : 1993 year model
Vehicle line Check digit (0 to 9 or X)
Z - NISSAN 300ZX The diagnostic trouble code for
the check digit is determined by
Model change mathematical computation
Body type Restraint system
4 : 2seater S : Standard
6 : 2+2seater A : Automatic
H : Airbag

Gl-17
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IDENTIFICATION INFORMATION

Identification Number (Cont’d)

- IDENTIFICATION PLATE

NISSAN MOTOR CO., LTD. JAPAN |
BRI A
"0 o s A
Woor0 A
O imcmmcon A A o
7 Woton A A «
255 a5 TRANS, AXLE
VA e | . A &
PO an TRANS EX
. I®
| AEEDEHRR R wowa

O©COONOOHWN=

Type

Vehicle identification number (Chassis number)
Model

Body color code

Trim color code

Engine model

Engine displacement

Transmission model

Axle model

SGI315

ENGINE SERIAL NUMBER

SGl612

MANUAL TRANSMISSION NUMBER

SGl611

Gl-18

AUTOMATIC TRANSMISSION NUMBER
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IDENTIFICATION INFORMATION

Dimensions

Unit: mm (in)

ltem

Model

2 seater

2+2

Overall length

4,305 (169.5)

4,520 (178.0)

Overall width 1,790 (70.5) 1,800 (70.9)
Overall T-bar roof 1,250 (49.2) 1,255 (49.4)
height Standard 1,245 (49.0) —
Wheelbase 2,450 (96.5) 2,570 (101.2)
Tread Front 1,495 (58.9) 1,495 (58.9)
Rear 1,635 (60.4) 1,535 (60.4)
Wheels and Tires
Road wheel Aluminum Steel Offset mm (in)
Conventional 16 x 7.5JJ L 45 (1.77)
16 x 8.5JJ*1 35 (1.38)*1
T-type — 16 x 4T 30 (1.18)
Space-saver tire — 15 x 5J 30 (1.18)

Tire size

Conventional

Spare
T-type

Space-saver
tire

P225/50R16 91V
P225/50ZR16*2
P245/45ZR16*3

T125/90D16

165/80D15FS

*1: Rear wheel for turbo model
*2: Front tire for turbo model
*3: Rear tire for turbo model

Gl-19
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LIFTING POINTS AND TOW TRUCK TOWING

Garage Jack and Safety Stand

WARNING:

e 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.

e Place wheel chocks at both front and back of the wheels on
the ground.

CAUTION:

Place a wooden or rubber block between safety stand and vehi-

cle body when the supporting body is flat.

Front towing hooks

AN iy AN

Safety stand points

\——Garage jack points

Rear towing hooks

SG1609
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LIFTING POINTS AND TOW TRUCK TOWING

2-pole Lift

WARNING:

When lifting the vehicle, open the lift arms as wide as possible
and ensure that the front and rear of the vehicle are well bal-
anced.

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

D N
- J
z i 3 / Oo \6
o — >
(3 ° ° |
O,
Q, ] Note:
_j A Liftup points.
° are the same as
0 — F— pantograph jack
N ° points.
(-]

§
&)
< -
)
0

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

Tow Truck Towing

CAUTION:

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

e It is necessary to use proper towing equipment to avoid
possible damage to the vehicle during towing operation.
Towing is in accordance with Towing Procedure Manual at
dealer.

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

SGI610

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

SGI383
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LIFTING POINTS AND TOW TRUCK TOWING

Front

Towing hool

~———

Rear

SGl614

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 trans-
mission.:

TOWING POINT

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

o Remove the first bolt under the front fender protector when
using the front towing hooks.

Gl-22



TIGHTENING TORQUE OF STANDARD BOLTS

Bolt diam- Tightening torque (Without lubricant)
Grade Bolt size eter* Pitch mm Hexagon head bolt Hexagon flange bolt
mm N-m kg-m ft-lb N'm kg-m ft-Ib
M6 6.0 1.0 5.1 0.52 3.8 6.1 0.62 45
1.25 13 1.3 9 15 1.5 1
M8 8.0
1.0 13 1.3 9 16 1.6 12 MA
1.5 25 25 18 29 3.0 22
4T M10 10.0
1.25 25 2.6 19 30 3.1 22 all
1.75 42 4.3 31 51 5.2 38
M12 12.0
1.25 46 4.7 34 56 5.7 41 LC
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 EE
1.25 21 2.1 15 25 25 18 EC
M8 8.0
1.0 22 22 16 26 2.7 20
15 41 4.2 30 48 4.9 35 FE
7T M10 10.0
1.25 43 44 32 51 5.2 38
1.75 71 7.2 52 84 8.6 62 CL
M12 12.0
1.25 77 7.9 57 92 9.4 68
M14 14.0 1.5 127 13.0 94 147 15.0 108 MIT
M6 6.0 1.0 12 1.2 9 15 1.5 11
1.25 29 3.0 22 35 3.6 26
M8 8.0 AT
1.0 31 3.2 23 37 3.8 27
1.5 59 6.0 43 70 7.1 51
9T M10 10.0 PD
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 FA
M14 14.0 1.5 177 18.0 130 206 21.0 152
o RA
1. Special parts are excluded. *: Nominal diameter
2. This standard is applicable to bolts having the following M 6
marks embossed on the bolt head.
| T Nominal diameter of bolt threads (Unit: mm) BR
Grade Mark Metric screw threads
AT s SR 4
2 7 ST
T e 9
BF
HA
EL

Gl-23
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PRECAUTIONS

Supplemental Restraint System “AIR BAG”

The Supplemental Restraint System “‘Air Bag’’ helps to reduce

the risk or severity of injury to the driver in a frontal collision.

The Supplemental Restraint System consists of an air bag

(located in the center of the steering wheel), sensors, a diag-

nostic unit, warning lamp, wiring harness and spiral cable.

Information necessary to service the system safely is included

in the BF section of this Service Manual.

WARNING: '

a. To avoid rendering the SRS inoperative, which could lead
to personal injury or death in the event of a severe frontal
collision, all maintenance must be performed by an autho-
rized NISSAN dealer.

b. Improper maintenance, including incorrect removal and
installation of the SRS, can lead to personal injury caused
by unintentional activation of the system.

c. All SRS electrical wiring harnesses and connectors are
covered with yellow outer insulation. Do not use electrical
test equipment on any circuit related to the SRS “Air Bag”.
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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.

Item Reference page

OUTSIDE THE VEHICLE v Gl
The maintenance items listed here should be performed from time to time, unless other-
wise 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. EM

Wheel nuts When checking the tires, make sure no nuts are missing, and check for any
loose nuts. Tighten if necessary.

LC
Tire rotation Tires should be rotated every 12,000 km (7,500 miles) for non-turbo models. MA-16
Wheel alignment and balance If the vehicle should pull to either side while driving on a EE
straight and level road, or if you detect uneven or abnormal tire wear, there may be a MA-16 EC
need for wheel alignment. If the steering wheel or seat vibrates at normal highway - FA7
speeds, wheel balancing may be needed.

FE

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

Doors and engine hood Check that all doors and the engine hood operate smoothly as

well as the trunk lid and back hatch. Also, ensure that all latches lock securely. Lubricate CL
hinges and latches if necessary. Make sure that the secondary latch keeps the hood from
opening when the primary latch is released.

When driving in areas using road salt or other corrosive materials, check lubrication fre- MT
quently.

INSIDE THE VEHICLE
The maintenance items listed here should be checked on a regular basis, such as when AT
performing periodic maintenance, cleaning the vehicle, etc.

MA-19

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

Warning lights and buzzers/chimes Make sure that all warning lights and buzzers/chimes _
are operating properly. FA

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

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

Steering wheel Check that it has the specified free play. Be sure to check for changes in BR
the steering condition, such as excessive free play, hard steering or strange noises. —_
Free play: Less than 35 mm (1.38 in)

ST

Seats Check seat position controls such as seat adjusters, seatback recliner, etc. to

ensure they operate smoothly and that all latches lock securely in every position. Check

that the head restrains move up and down smoothly and that the locks (if so equipped) _— BE
hold securely in all latched positions. Check that the latches lock securely for folding-

down rear seatbacks.

Seat belts Check that all parts of the seat belt system (e.g. buckles, anchors, adjusters HA
and retractors) operate properly and smoothly, and are installed securely. Check the belt MA-19

webbing for cuts, fraying, wear or damage.

Clutch pedal Make sure the pedal operates smoothly and check that it has the proper free CL-4 EL
travel.

Brakes Check that the brake does not pull the vehicle to one side when applied. —

MA-3



GENERAL MAINTENANCE

Item Reference page

Brake pedal and booster Check the pedal for smooth operation and make sure it has the BR-6
proper distance under it when depressed fully. Check the brake booster function. Be cer-

. BR-9
tain to keep the floor mats away from the pedal.
Parking brake Check that the lever has the proper travel and confirm that you vehicle is BR-17
held securely on a fairly steep hill with only the parking brake applied. :
Automatic transmission ‘‘Park position’’ mechanism Check that the lock release button on
the selector lever operates properly and smoothly. On a fairly steep hill check that your
vehicle is held securely with the selector lever in the “P’’ position without applying any
brakes.
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-11
Radiator and hoses Check the front of the radiator and clean off any dirt, insects, leaves,
etc., that may have accumulated. Make sure the hoses have no cracks, deformation, rot or —_
loose connections.
Brake and clutch fluid levels Make sure that the brake and clutch fluid levels are between MA-15. 17
the “MAX" and “MIN’’ lines on the reservoir. '
Battery Check the fluid level in each cell. It should be between the “MAX" and “MIN”
lines.
Engine drive belts Make sure that no belt is frayed, worn, cracked or oily. MA-9
Engine oil level Check the level on the dipstick after parking the vehicle on a level spot MA-13
and turning off the engine.
Power steering fluid level and lines Check the level when the fluid is cold and the engine MA-18
is turned off. Check the lines for proper attachment, leaks, cracks, etc.
Automatic transmission fluid level Check the level on the dipstick after putting the selector

C L apn L MA-15

lever in “P” with the engine idling.
Exhaust system Make sure there are no loose supports, cracks or holes. If the sound of
the exhaust seems unusual or there is a smell of exhaust fumes, immediately locate the MA-15

trouble and correct it.

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

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

Two different maintenance schedules are provided, and should be used, depending upon the conditions
in which the vehicle is mainly operated. After 60,000 miles (96,000 km) or 48 months, continue the peri-
odic maintenance at the same mileage/time intervals.

SCHEDULE 1

Follow Periodic Maintenance Schedule 1 if your driving habits frequently includes one or more of the

following driving conditions:

e Repeated short trips of less than 5 miles (8 km).

e Repeated short trips of less than 10 miles (16 km) with outside temperatures remalnlng below freez-
ing.

e Operating in hot weather in stop-and-go ‘‘rush hour” traffic.

e Extensive idling and/or low speed driving for long distances, such as police, taxi or door-to-door
delivery use.

e Driving in dusty conditions.

e Driving on rough, muddy, or salt spread roads.

e Towing a trailer, using a camper or a car-top carrier.

SCHEDULE 2

Follow Periodic Maintenance Schedule 2 if none of the driving conditions shown in Schedule 1 apply to
your driving habits.
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PERIODIC MAINTENANCE

Schedule 1
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PERIODIC MAINTENANCE

Schedule 2
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RECOMMENDED FLUIDS AND LUBRICANTS

Fluids and Lubricants

Capacity (Approximate)

us Imp Lit Recommended fluids and lubricants
measure measure fer
Engine oil (Refill)
With oil filter 3-5/8 qt 3 qt 34 Energy Conserving Oils of APl SG*2, *3
Without oil filter 3-1/8 qt 2-5/8 qt 3.0
Cooling system (With reservoir) 9-1/2 qt 7-7/8 gt 9.0 Anti-freeze coolant (Ethylene glycol base)
Manual transmission gear oil 5-7/8 pt 4-7/8 pt 2.8 AP| GL-4*2
) Non-Turbo- 5 4g ot 2-5/8 pt 15
Differential gear oil charger API GL-5*2
Turbocharger 3-7/8 pt 3-1/8 pt 1.8
Non-Turbo- X
Automatic transmission fluid charger 8-3/4 qt 7-1/4 qt 8.3 Genuine Nissan ATF*1 or equivalent
Type DEXRON™ I
Turbocharger 8-5/8 gt 7-1/4 gt 8.2
Power steering fiuid — — —_ Type DEXRON™ |l or equivalent
Genuine Nissan Brake Fluid*1 or equiva-
Brake and clutch fluid —_ — — lent
DOT 3 (US FMVSS No. 116)
Multi-purpose grease — — — NLGI No. 2 (Lithium soap base)

*1: Available in mainland U.S.A. through your Nissan dealer.
*2: For further details, see ‘‘Recommended SAE viscosity number’.
*3: Energy conserving oils
These oils can be identified by such labels as EC-l, EC-Il, energy conserving, energy saving, improved fuel economy, etc.

SAE Viscosity Number

Outside Temperature Range Outside Temperature Range
Anticipated Before Next Oil Change Anticipated Before Next Oil Change
ENGINE OIL GEAR OIL

°C oF A °oc () oF
+38 I+100 _______ +40(||+104
F +30|]| +86
+16 {8l +60” T T 1T
+10]4| 450
0 +32 W W W 0}l +32
g 2 -10 |{| +14
-18 0 - —— R
10W-30 ol
||| -2 b —— 10W-40 291} -
\} @ 75W 80W 75W-90
\ / 5W-30 N\ / 80W-90
T10002 Ti0003
1ow-3o is preferable for ambient temperatures 75W-90 for transmission and 80W-90 for differen-
above —18°C (0°F). 20W-40 and 20W-50 are usable tial gear are preferable for ambient temperatures

for ambient temperatures above 10°C (50°F) for below 40°C (104°F).

all seasons.
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ENGINE MAINTENANCE

Checking Drive Belts

Adjusting

I

O IS
!‘ = P.T'!\Ig Loosen

h)
Ik

Adjusting

W : Check point

[C)16-21(1.6-2.1,12-15)

AT

S~

O

Power steering
oil pump

Water pump pulley

Air conditioner
compressor

Crankshaft pulley
pulley

P—

Alternator

(1.6-2.1,12- 15

Adjusting bolt

{UJ : N-m (kg-m, ft-Ib)
SMA141C

1. Inspect for cracks, fraying, wear or oil adhesion. If
necessary, replace with a new one.
2. Inspect drive belt deflection by pushing on the belt midway
between pulleys.
Adjust if belt deflection exceed the limit.
Belt deflection:
Unit: mm (in)

Used belt deflection
Deflection Deflection of

Limit after new belt
adjustment
7-8 6.5-75
Alternator 11.5 (0.453) (0.28 - 0.31) | (0.256 - 0.295)
Air conditioner compres- 8-9 7-8
12.5 (0.492
sor ( ) (0.31-0.35) | (0.28 - 0.31)
12-135 10.5- 115
Non-T .
Power steer. | oTurbel 19078 6 475 0531) | (0.413 - 0.453)
ing oil pump 10 - 11 9-10
Turb 16 (0.
urbo 60863 | 039-043 | (0.35-0.39)
Applied pushing force 98 N (10 kg, 22 Ib)

Inspect drive belt deflection when engine is cold.

MA-9
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ENGINE MAINTENANCE

Changing Engine Coolant

WARNING:
To avoid the danger of being scalded, never change the cool-

B ACTIVE T

=re [

AIR MIX DEERS 9=
_ ant when the engine is hot.
======= MEHITGR
AMBIENT SEH
DEF DUCT SEH

;§=,§ MANUAL AIR CONDITIONER MODELS

LEH MICT SEN FF.2° . e: .

EE!!.IF‘{!:.{TE'E‘ ™ E 1. Turn ignition switch “ON” and set temperature control
lever of manual air conditioner to maximum hot position.

] U P [ DWNJGY AUTOMATIC AIR CONDITIONER MODELS

Sthae 1. Perform “AIR MIX DOORS” test in “ACTIVE TEST"
mode of “AUTO A/C” (Automatic Air Conditioner)
system.
Set “‘AIR MIX DOORS" at (full) HOT and wait 10 sec-
onds before turning ignition switch off.
‘ﬁ». 1. Perform self-diagnosis step 2 of Automatic Air Con-
E ditioner system, referring to the following notes:
1) Turn ignition switch from “OFF” to “ON"’.
2) Press both “AUTO” and ““OFF’’ switches for at least

CLIMATE CONTROL
-
. SET
am

5 seconds.
3) Press “AUTO” switch 1 time.
SMA487C 4) Confirm indication of the A/C display shown at left.

5) Wait 10 seconds before turning ignition switch off.

Radiator V
—/— lower hose Loosen
>/

4

drain cock
SMA143C

(@]
\( 2. Open drain cock at the bottom of radiator, and remove
radiator cap. ‘
Radiator
filler c< Rem% :

4,

SMA142C

3. Open drain plugs on both sides of cylinder block.

e Left side drain plug is located beside the left side engine
mounting.

Right side:

\\\\\

ight si IR
engine G
Qil mounting

filter

SMA144C
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ENGINE MAINTENANCE
Changing Engine Coolant (Cont’d)

4. Open air release plug to drain coolant.
5. Flush cooling system by running fresh water through radi-

ator.
6. Close drain cock and tighten drain plugs securely.
e Apply sealant to the drain plug thread. @l
[O}: 34 - 44 N'm
(3.5 - 4.5 kg-m, 25 - 33 ft-Ib)
SMA145C E[M]
Radiator 7. Fill radiator slowly with proper mixture of coolant and
water. Fill reservoir tank up to the “H” level. Then install Le
radiator cap and close air release plug.
Coolant capacity (With reservoir tank):
9.0¢ (9-1/2 US qt, 7-7/8 Imp qt) EF
Reservoir tank: EC

0.6¢ (5/8 US qt, 1/2 Imp qt)

JERRNERENNNRNNNRNARNARNRRNALES Pour coolant through coolant filler neck slowly to allow air in
ignEnnniganniannnnaninsnnnnung system o escape EB
(RN asRANARNINRNNINRANARERANAN y pe.
'NRERRRRRARRARRARRRRARERRREERS

SMA182B @IL

8. Start engine and warm it up until it reaches normal oper-
ating temperature. Then race engine 2 or 3 times under
IJ ll no-load. Watch coolant temperature gauge for signs of
overheating.
9. Stop engine. After it completely cools down, refill radiator AT
up to filler opening. Fill reservoir tank up to the ““H” level.
10. Check drain cock and drain plug for any sign of leakage.

MT

MAX.

MIN.

PD

SMA412B EA

Checking Fuel Lines

Inspect fuel lines and tank for improper attachment and for RA
leaks, cracks, damage, loose connections, chafing and deteri-

oration.
If necessary, repair or replace faulty parts. BR
Fuel line D:ue, tank
ST
@ SMAB03A BE
) CAUTION:
"_1‘_“_3 mm (0.12 in) Tighten high-pressure rubber hose clamp so that clamp end is 1,
= il 3 mm (0.12 in) from hose end.
- Tightening torque specifications are the same for all rubber
©] hose clamps. BL

Ensure that screw does not contact adjacent parts.
[UJ Fuel hose clamps
1.0-1.5N-m
{0.10 - 0.15 kg-m,
0.7 - 1.1ftlb)

(")‘

SMAB04A
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ENGINE MAINTENANCE

 FUEL FRES RELEAZE W

FUUEL FUMF WILL STEF BY
TEUCHIMG  START DURIHG
ILLE.

CREHE A FEW TIMES AF-
TER EMGIHE STALL.

SMA235C

AN\

SEF368I

SMA149C

SMA150C

Changing Fuel Filter

WARNING:

Before removing fuel filter, release fuel pressure from fuel line

to eliminate danger.

1. Perform “FUEL PRESSURE RELEASE” in “WORK
SUPPORT” mode and release fuel pressure to zero.

2. Turn ignition switch off.

‘ﬁ’. 1. Disconnect fuel pump relay and start engine.
&S/ 2. After engine stalls, crank engine two or three times

to make sure that fuel pressure is released. Then
turn ignition switch off and reconnect fuel pump
relay.

3. Loosen fuel hose clamps.

4. Replace fuel filter.

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

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

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

Changing Air Cleaner Filter

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

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.
CAUTION:

e Be sure to clean drain plug and install with new washer.
Oil pan drain plug:
[O): 29 - 39 N'm (3.0 - 4.0 kg-m, 22 - 29 ft-Ib)
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ENGINE MAINTENANCE

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

SMA151C

/

- (2

ya \C'"Q \{
oil filter~ \(¥ =
N 40)

=
/) /’\\ /y

i

DS SMA152C

AN

2/3 of a turn

SMA229B

coil

SEF0351

Changing Engine Oil (Cont’d)
3. Drain oil and refill with new engine oil.
Oil grade: API SG
Viscosity:
See “RECOMMENDED FLUIDS AND LUBRICANTS”
in MA section.
Refill oil capacity (Approximately): £ (US qt, Imp qt)
With oil filter Without oil filter
3.4 (3-5/8,.3) 3.0 (3-1/8, 2-5/8)

e Since the refill capacity changes depending on the oil tem-
perature and drain time, use these values as a reference
and be certain to check with the dipstick when changing the
oil.

4. Check oil level.

5. Start engine and check area around drain plug and oil fil-
ter for oil leakage.

Gl

MA

EM

LC

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

minutes, check oil level.

Changing Oil Filter

1. Remove oil filter with a suitable tool.

WARNING:

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

hot.

2. Before installing a new oil filter, clean the oil filter mount-
ing surface on cylinder block, and coat the oil filter rubber
seal 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.

Changing Spark Plugs

1. Disconnect ignition coil harness connector.
2. Loosen ignition coil fixing bolts and pull out coil from intake
manifold collector.

MA-13
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ENGINE MAINTENANCE
Changing Spark Plugs (Cont’d)

EE e When changing No. 5 and No. 6 cylinder spark plugs,
remove balance tube first. (O-rings of balance tube may be
reused, if they are not worn.)

SMA153C|

3. Remove spark plugs with suitable spark plug wrench.

O pureneh :")"a’r'kapngne‘ Spark plug (Platinum-tipped type):
Non-turbo Turbo
‘ l Standard type PFR6B-11 PFR5B-11B
16 mm ) Hot type PFR5B-11 PFR5B-11B
(0.63 in) \ ) Cold type  PFR7B-11 PFR6B-11B
-/ PFR6B-11

[C): 20 - 29 N'm (2 - 3 kg-m, 14 - 22 ft-Ib)

SEM294A

e Checking and adjusting plug gap are not required between
renewals.
e Do not use a wire brush for cleaning.
e If plug tip is covered with carbon, spark plug cleaner may
be used. :
Cleaner air pressure:
Less than 588 kPa (6 kg/cm?, 85 psi)
Cleaning time:
Less than 20 seconds

SMA673B

Checking Vapor Lines

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

Vi oration.
Front bumper 2. Inspect vacuum relief valve of fuel tank filler cap for
\ /J clogging, sticking, etc.
Refer to “EVAPORATIVE EMISSION SYSTEM” in EF & EC sec-
tion.

SMA155C
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CHASSIS AND BODY MAINTENANCE

Checking Exhaust System

o Check exhaust pipes, muffler and mounting for proper
attachment, leaks, cracks, damage, loose connections,
chafing and deterioration.

Gl

SMA211A EM

Checking Clutch Fluid Level and Leaks

e Iffluid level is extremely low, check clutch system for leaks. LG

EF
EC
FE
SMA941B CL
Checking M/T Oil
e Check for oil leakage and oil level. MT
Never start engine while checking oil level.
[O}: Filler plug 25 - 34 N'm (2.5 - 3.5 kg-m, 18 - 25 fi-Ib) AT
Changing M/T Oil
1. Drain oil from drain plug and refill with new gear oil.
! o 2. Check oil level. PD
Filer plug Fill to this level Oil capacity: 2.8 £ (5-7/8 US pt, 4-7/8 Imp pt)
I [O): Drain plug 25 - 34 N-m (2.5 - 3.5 kg-m, 18 - 25 ft-Ib) EA
® Front side o CheCking A/T Fluid
: 50 - 80° K. ‘
125 76 1. Check for fluid leakage and fluid level. RA

Fluid level should be checked using “HOT” range on dip-
stick at fluid temperatures of 50 to 80°C (122 to 176°F) after
vehicle has been driven approximately 5 minutes in urban BR
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”
® Reverse side ~ range on dipstick for reference after engine is warmed up ST
C;old: 30 - 50°C and before driving. However, fluid level must be rechecked
Add OK. (86 - 122°F) using “HOT”’ range.

SMABS8B| 1) Park vehicle on level surface and set parking brake. BF

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

3) Check fluid level with engine idling. HA

4) Remove dipstick and wipe it clean with lint-free paper.

5) Reinsert dipstick into charging pipe as far as it will go. .

6) Remove dipstick and note reading. If level is at low side of EL
either range, add fluid to the charging pipe.

Do not overfill.
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CHASSIS AND BODY MAINTENANCE

Check fluid for contamination.

SMAB853B

SMA012C|

SMA257A

i

U

FRONT

4 WHEELS

SMAB52C

Checking A/T Fluid (Cont’d)

2. 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.

Changing A/T Fluid

1. Drain fluid by removing oil pan.
2. Replace gasket with new one.
3. Reéfill with fluid and then check fluid level.
Oil capacity (With torque converter):
Non-Turbocharger 8.3 { (8-3/4 US qt, 7-1/4 Imp qt)
Turbocharger 8.2 £ (8-5/8 US qt, 7-1/4 Imp qt)

Checking Differential Gear Oil

e Check for oil leakage and oil level.
Filler plug:
[C): 39 - 59 N'm (4 - 6 kg-m, 29 - 43 ft-Ib)

Changing Differential Gear Oil

1. Drain oil from drain plug and refill with new gear oil.
2. Check oil level.
Oil capacity:
For Non-Turbocharger model
1.5 £ (3-1/8 US pt, 2-5/8 Imp pt)
For Turbocharger model
1.8 £ (3-7/8 US pt, 3-1/8 Imp pt)
Drain plug:
Refer to S.D.S.

Balancing Wheels

o Adjust wheel balance using road wheel center.
Wheel balance (Maximum allowable unbalance
at rim flange):

Refer to S.D.S.

Tire Rotation (Non-Turbocharger model only)

e Do not include the T-type or space saver spare tire when
rotating the tires.
Wheel nuts:
[O}: 98 - 118 N-m
(10.0 - 12.0 kg-m, 72 - 87 ft-Ib)
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CHASSIS AND BODY MAINTENANCE

Checking Brake Fluid Level and Leaks
e Iffluid level is extremely low, check brake system for leaks.
Checking Brake Lines and Cables
o Check brake fluid lines and parking brake cables for Gl
improper attachment and for leaks, chafing, abrasions,
deterioration, etc.
SMA732A ‘ E[M'
Checking Disc Brake
Q ROTOR LC
= e Check condition and thickness. & &
o . &
Unit: mm (in)
EC
Front Rear
Standard thickness 30.0 (1.181) 18 (0.71) EE
Minimum thickness 28.0 (1.102) 16.0 (0.630)
SMA260A i CL
CALIPER
%___: e Check operation and for oil leakage. MT
L U
G__ ‘-‘\L
- C AT
= —
i N 1115 R W1 |
S P "rq E
2 H Hl_# PD
SBR739A FA
PAD
o Check for wear or damage. RA
Unit: mm (in)
Front Rear BR
Standard thickness 10.0 (0.394) 11.5 (0.453)
Minimum thickne 2.0 (0.079
ickness ( ) ST
SMA8478B F
Checking Steering Gear and Linkage
oo STEERING GEAR HA
e Check gear housing and boots for looseness, damage or
grease leakage. BL
o Check connection with steering column for looseness.
6] '
< : Check oil or grease leakage. = STEERING LINKAGE ‘
€@ : Cheok tightening torque e Check ball joint, dust cover and other component parts for
) - Refer to ST section ) looseness, wear, damage or grease leakage.
’ ' SMA657C
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CHASSIS AND BODY MAINTENANCE

(122 - 176°F)

HOT
COoLD

HOT:
O.K. 50 - 80°C

$ST280B

O.K.

SST373B

<] : Check tightening torque

‘ : Check oil or grease leakage
[Dj : Refer to ST section

SMAB55C|

Checking Power Steering Fluid and Lines
CHECKING FLUID LEVEL (WITHOUT SUPER HICAS
SYSTEM)

Fluid level should be checked using “HOT” range on dipstick
at fluid temperatures of 50 to 80°C (122 to 176°F) or using
“COLD” range on dipstick at fluid temperatures of 0 to 30°C (32
to 86°F).

CAUTION:

Do not overfill.

CHECKING FLUID LEVEL (WITH SUPER HICAS SYSTEM)

Maintain the fluid level so that the lower surface of the float is

maintained between the “L" and ‘“H” marks on the gauge rod.

The fluid level should be checked when the engine is stopped

and the fluid temperature is about 30°C (86°F).

CAUTION:

e Do not overfill.

e Recommended fluid is Automatic Transmission Fluid
“DEXRON™ 1I” type or equivalent.

o Note that fluid level will vary with fluid temperature by
approx. 1 mm/5°C (0.04 in/9°F) due to changes in fluid vol-
ume.

CHECKING LINES

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

Checking SUPER HICAS Linkage (With SUPER
HICAS system)

e Check power cylinder and linkage for damage, looseness
and leakage of oil or grease.

MA-18



CHASSIS AND BODY MAINTENANCE

Lubricating Locks, Hinges and Hood Latches

SMA170C

Checking Seat Belts, Buckles, Retractors,
Anchors and Adjusters

CAUTION:

1. All seat belt assemblies, including
retractors and attaching hardwares
such as guide rail set, etc., should
be inspected after any collision.
Nissan recommends that all seat
belt assemblies in use during a
collision be replaced uniess the
collision was minor and the belts
show no damage and continue to
operate properly. Seat belt
assemblies not in use during a
collision should also be inspected
and replaced if either damage or
improper operation is noted.

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

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

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

5. Use a NISSAN genuine seat belt
assembly.

Anchor bolt
43 - 55 Nem
(4.4 - 5.6 kg-m,
32 - 41 ft-Ib)

For automatic seat belt details,
refer to BF section.

Check anchors for loose mounting.

Check belts
for damage.

5

Check retractor
for smooth
operation.

Check function of buckles
and tongues when buckled
and released.

SMA431C
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Engine Maintenance

INSPECTION AND ADJUSTMENT Spark plug
Drive belt deflection Non-Turbocharger
Unit: mm (in) Standard type PFR6B-11
Used belt deflection Hot type PFR5B-11
Deflection Deflection of Cold type PFR7B-11
Limit after adjust- new belt
ment
Alternator 11.5 (0.453) 7-8 65-75 Turbocharger
R (0.28 - 0.31) | (0.256 - 0.295)
Standard & hot type PFR5B-11B
Air conditioner 12.5 (0.492) 8-9 7-8
compressor R (0.31-0.35) | (0.28 - 0.31) Cold type PFR6B-11B, PFR6B-11
Power steering
oil pump
Non- 12 -13.5 10.5- 115
Turbocharger | 2 @79 | (0472 - 0.531) | (0.413 - 0.453)
10 - 11 9-10
Turbocharger 16 (0.63) (0.39 - 0.43) (0.35 - 0.39)

Applied pushing
force

98 N (10 kg, 22 Ib)

Chassis and Body Maintenance

INSPECTION AND ADJUSTMENT

Wheel balance

Maximum allowable
unbalance

Brake
Unit: mm (in)
" - Disc brake
(at rim lange) i) Pad
g (0z) Standard thickness
Static g (02) 20 (0.71) Front 10.0 (0.394)
Rear 11.5 (0.453)
Minimum thickness
Front 2.0 (0.079)
Rear 2.0 (0.079)
Rotor
Standard thickness
Front 30.0 (1.181)
Rear 18.0 (0.709)
Minimum thickness
Front 28.0 (1.102)
Rear 16.0 (0.630)
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PRECAUTIONS

Supplemental Restraint System “AIR BAG”’

The Supplemental Restraint System ““Air Bag’’ helps to reduce the risk or severity of injury to the driver
in a frontal collision. The Supplemental Restraint System consists of an air bag (located in the center of
the steering wheel), sensors, a diagnosis unit, warning lamp, wiring harness and spiral cable. Informa-
tion necessary to service the system safely is included in the BF section of this Service Manual.
WARNING:

a.

b.

C.

To avoid rendering the SRS inoperative, which could lead to personal injury or death in the event
of a severe frontal collision, all maintenance must be performed by an authorized NISSAN dealer.
Improper maintenance, including incorrect removal and installation of the SRS, can lead to personal
injury caused by unintentional activation of the system.

All SRS electrical wiring harnesses and connectors are covered with yellow outer insulation. Do not
use electrical test equipment on any circuit related to the SRS “Air Bag”.

Parts Requiring Angular Tightening

Some important engine parts are tightened using an angular-tightening method rather than a torque
setting method. ,

If these parts are tightened using a torque setting method, dispersal of the tightening force (axial
bolt force) will be two or three times that of the dispersal produced by using the correct angular-
tightening method.

Although the torque setting values (described in this manual) are equivalent to those used when bolts
and nuts are tightened with an angular-tightening method, they should be used for reference only.
To assure the satisfactory maintenance of the engine, bolts and nuts must be tightened using an
angular-tightening method.

Before tightening the bolts and nuts, ensure that the thread and seating surfaces are clean and then
coated with engine oil.

The bolts and nuts which require the angular-tightening method are as follows:

(1) Cylinder head bolts

(2) Connecting rod cap nuts

Liquid Gasket Application Procedure

a. Before applying liquid gasket, use a scraper to remove all
traces of old liquid gasket from mating surfaces and
grooves, and then completely clean any oil stains from
these portions.

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

Bolt hole e Be sure liquid gasket is 3.5 to 4.5 mm (0.138 to 0.177 in)

wide (for oil pan).

e Be sure liquid gasket is 2.0 to 3.0 mm (0.079 to 0.118 in)

wide (in areas except oil pan).

Groove

SEM371C

c. Apply liquid gasket to inner surface around hole perimeter
area.
(Assembly should be done within 5 minutes after coating.)
d. Wait at least 30 minutes before refilling engine oil and
engine coolant.

EM-2



PREPARATION

Special Service Tools

Tool number

(Kent-Moore No.) Description

Tool name @l
ST0501S000 Disassembling and assembling

« — )

Engine stand assembly MA
@ ST05011000

«C — )

Engine stand EM
(@ ST05012000

«c — )

Base LG
KV10106500 EF
( — ) EC
Engine stand shaft

FE
KV10110001
« — ) CL
Engine sub-attachment
MT
ST10120000 Loosening and tightening cylin-
(J24239-01) der head bolt AT
Cylinder head bolt
wrench
PD
KV10111300 Disassembling and assembling
( — ) valve components EA
Valve spring @
N—
compressor I-I
—
= RA
@ Kv10107501 Installing valve oil seal

« — )

Valve oil seal drift BR
@ KV10111400

«c — )

Attachment ST

: BF
ST27180001 Removing crankshaft pulley
(J25726-A)
Steering wheel puller HA
KV10114400 Loosening or tightening heated EL
(J38365) oxygen sensor
Heated oxygen sensor
wrench

EM-3



PREPARATION

Special Service Tools (Cont’d)

Tool number
(Kent-Moore No.)
Tool name

Description

(@ EG14860000
(J38387)
Push-pull gauge

® Kv10112000
«c — )
Hook

Juibu

®

Adjusting timing belt tension

(J36467)
Valve oil seal remover

Removing valve oil seals

EMO03470000
(J8037)
Piston ring compressor

Installing piston assembly into
cylinder bore

ST16610001
(J23907)
Pilot bushing puller

Removing crankshaft pilot
bushing

KV10111100 Removing oil pan

(J37228)

Seal cutter

WS39930000 Pressing the tube of liquid gas-

« — )

Tube presser

ket

ST33200000
(J26082)
Drift

Installing camshaft oil seal

KVv38100300
(J22888)
Drift

Installing front oil seal

ST15310000
(J25640-B)
Drift

Installing rear oil seal

EM-4



PREPARATION

Commercial Service Tools

Tool name Description

Spark plug wrench : Removing and installing spark plug
16 mm
(0.63in)

Pulley holder

Holding camshaft pulley while tighten-
ing 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:
A = 9.5 mm (0.374 in) dia.
B = 5.5 mm (0.217 in) dia.

Valve guide reamer

Reaming valve guide (D or hole for

Engine slinger

® oversize valve guide @
D,
D, = 6.0 mm (0.236 in) dia.
@ D, = 10.2 mm (0.402 in) dia.
D,
Engine VG30DE VG30DETT
H Front 10005-30P10 10005-40P10
/ Rear 10006-30P10

EM-5
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LC

EF
EC

FE

CL

MT

AT

BF

HA
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OUTER COMPONENT PARTS

To intake manifold

collector
EGR temperature sensor
@ (California mode! only)
(21 - 27,
&6
To intake
Gasket 6% - manifold
- collector
Oring €% [ 34 - 44 (35 - 45, 25 - 33)

Oil filter bracket

[T 16 - 21
(1.6 - 21,
12 - 15)
v/

&%@

EGR tube

M 8.4 - 10.8

(0.86 - 1.1,
6.2 - 8.0)

Power steering
pump bracket

Qil filter

Alternator
16 - 21
(1.6 - 2.1,
12 - 15)

Heated oxygen sensor

[C] 40 - 50

(41 - 5.1, 30 - 37)

Exhaust manifold
(Right side)

Exhaust manihold
H 24 - 27 (Left side)

(24 - 2.8, 17 - 200)

Non-turbo model

[C] : Nem (kg-m, ft-Ib)

SEMA487E
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OUTER COMPONENT PARTS

Turbo model

Air inlet

nght side CUJ 6.3 - 8.3
(0.64 - o.a?\&
46 - 6.1) @

~

RO

O 63-83 f
(0.64 - 0.85, 4.6 - 6.1)/ (
[ 15 - 20 \ \
(1.5 - 2.,

11 - 14) )
Water tube

=Y
Washer §39 é,’ :f
Turbocharger R I\ \
unit ® - ® @ O
[C) 43 - 54 (4.4 - 5.5, 32 - 40) -/
S g plate

L

[ 16 - 21 (1.6 - 2.1, 12 - 15)
Oil return tube

Water tube

Oil inlet tube

[C] 15 - 20 (1.5 - 2.0, 11 - 14)
[C] 6.3 - 8.3 (0.64 - 0.85, 4.6 - 6.1)

Heated oxygen sensor

[[]]40-50

(4.1 - 5.1, 30 - 37)

[Clas - 29

(2.5 - 3.0, 18 - 22)

Left side

Exhaust manifold

Manifold cover

Oil inlet tube

Oil return tube

{3 : Nem (kg-m, ft-Ib)

EM-7

Heated oxygen sensor

Warm up three-way catalyst

Cover

Wastegate valve actuator

SEM488E

Gl

MA

LC

EF &
EC

FE
cL
T
AT
PD
EA
RA
BR
ST
BF
HA

EL



OUTER COMPONENT PARTS

D16 - 21 (16 - 21, 12 - 15)
Bal tube
(3 16 - 21 (16 - 2.1, 12 - 15) slance ¢
O-ring @ l -
\ regulator
e
-e - O-ring 639 ~[C] 84 - 108
) (0.86 - 1.1,
| &9

6.2 - 8.0)

IACV-FICD
solenoid valve

Gasket Q

Accel-drum unit

O 1st: Tighten by ha“d/@ Throttle
2nd: 5 (0.5, 3.6)

Intake manifold collector
3rd: 20 (2.0, 14)

Throttle position sensor

:9- .9 - 1.1, 6.5 - 8.0 o -
M Ist: 9 -11 (0.9 - 11, 65 ) & throttle position switch

2nd: 18 - 22 (1.8 - 2.2, 13 - 16)
To intake manifold
collector balance tube

Fuel damper

[0 25-32

(0.25 - 0.33, 1.8 - 2.4) To fuel tank

Fuel pressure
regulator

] \ To intake manifold

Fuel temperature
sensor

Fuel tube

Intake manifold

[O 1st: 3-5

(0.3 - 05, 22 - 3.6)
2nd: 16 - 20

(16 - 20, 12 - 14)

Front side

2nd: 24 - 27 (2.4 - 2.8, 17 - 20)

[C) : Nem (kg-m, ft-ib)

SEM618C



COMPRESSION PRESSURE

Measurement of Compression Pressure

1. Warm up engine.
2. Turn ignition switch off.
3. Release fuel pressure.
Refer to ‘‘Releasing Fuel Pressure’’ in section EF & EC. @Gl
4. Remove all spark plugs.
5. Disconnect crankshaft position sensor harness connector.

MA

\© Compression 6. Attach a compression tester to No. 1 cylinder.
B tester = 7. Depress accelerator pedal fully to keep throttle valve wide
S open. LC
8. Crank engine and record highest gauge indication.
9. Repeat the measurement on each cylinder as shown. EF &
Always use a fully-charged battery to obtain specified engine EC
speed. ,
Compression pressure: FE
Unit: kPa (kg/cm?, psi)/300 rpm
N\ SEM623C VG30DE VG30DETT clL
Standard 1,285 (13.1, 186) 1,177 (12.0, 171)
Minimum 981 (10.0, 142) 883 (9.0, 128) T
Difference limit
between cylinders 98 (1.0, 14)

AT

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

e If adding oil helps compression, piston rings may be worn
or damaged. If so, replace piston rings after checking pis-
ton.

e If pressure stays low, a valve may be sticking or seating
improperly. Inspect and repair valves and valve seats. RA
(Refer to S.D.S.) If valves or valve seats are damaged
excessively, replace them.

e If compression in any two adjacent cylinders is low and if BR
adding oil does not help compression, there may be leak-
age past gasket surface. If so, replace cylinder head gas-

ket. ST

FA

BF

HA

EL

EM-9



OIL PAN

SEM626C

a—
B
—— 55

. d(f‘i' Transmission
Oil pan /o jack
Suspension member 1

SEM627C

Removal

1. Drain engine oil.

2. Remove engine under cover.

3. Remove oil filter and bracket.

4. - Remove engine rear gussets from both sides.

5. Disconnect A/C tube clamps as shown.

6. Disconnect steering column lower joint.
7. Remove tension rod fixing bolts from both sides.
8. Loosen transverse link bolts on both sides.

9. Set a suitable transmission jack under the suspension
member.

e At this time, hoist engine with engine slingers.

10. Remove suspension member fixing bolts.

11. Remove engine mounting bolts from both sides and then
slowly lower transmission jack.

12. Remove oil pan bolts.

EM-10



OIL PAN

Removal (Cont’d)

3t 13. Remove oil pan.
(1) Insert Tool between cylinder block and oil pan.

e Do not drive seal cutter into oil pump or rear oil seal
retainer, as aluminum mating surfaces may be damaged.

e Do not insert screwdriver, or oil pan flange may be Gl

KV10111100
(J37288)

deformed.
—
2\\//9}%J = (2) Slide Tool by tapping its side with a hammer, and remove
oil pan.
Kv10111100
(J37288) SEMO13E EM
Installation

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

e Also remove traces of liquid gasket from cylinder block EE &
mating surface. EC

FE

SEM3508 CL

2. Apply sealant to oil pump gasket and rear oil seal retainer

gasket. MT
AT
PD
@ : Sealing point
SEMB894B FA
7 mm (0 28 in)’ 3. Apply a continuous bead of liquid gasket to oil pan matlng
- surface. RA

Use Genuine Liquid Gasket or equivalent.

e Be sure liquid gasket is 3.5 to 4.5 mm (0.138 to 0.177 in)
wide. BR
e Attaching should be done within 5 minutes after coating.

él%
g::
Bolt hoIe

Cut here gT

X
SEMB353E F

4. Install oil pan.
@ . @ ©_@ @ e Install bolts/nuts in their reverse order of removal. HA
® e Wait at least 30 minutes before refilling engine oil.
sbl| | Il LI
= , N7 \ N7 (] EL
Front \ /,\\ ///\L /\\

JiEdn

Tighten in numerical order.

\| I |I Il/

SEM629C|
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TIMING BELT

Timing belt cover (Rear)

((J3-503-0522-36 Crankshaft position

sensor bracket

Timing belt cover (Upper)

)16 - 21
(1.6 - 2.1, 12 - 15)

(O 6.3 - 8.3 (0.64 - 0.85, 4.6 - 6.1)

Right side camshaft
sprocket (Intake)

[C) 43 - 58 (4.4 - 5.9, 32 - 43)

Idler pulley

Left side
camshaft
sprocket
(Exhaust)

Timing belt cover (Lower) /
{C'J 1.5 - 2.5 (0.15 - 0.25, 1.1 - 1.8)

Auto-tensioner

[C)14 - 19

(14 - 19,10 - 14)
£

@ plate
[ 43 -58
(44 - 5.9, 32 - 43)
Crankshaft sprocket
Timing belt plate

(0] 16 - 21 (16 - 2.1, 12 - 15)

[ a7-50

(0.38 - 0.51, 2.7 - 3.7)

Crankshaft position sensor
Timing belt

Crankshaft pulley

[O): Nem (kg-m, ft-Ib)

SEM619C
Cooling fan Removal
and coupling .
o D 1. Remove engine under cover.
Radiator / < /\‘,‘ PR 2. Drain coolant from both cylinder block drain plugs, and
3 g radiator drain cock.

3. Remove radiator.
4. Remove drive belts, cooling fan and coupling.

SEM630C
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TIMING BELT
Removal (Cont’d)

5. Remove crankshaft pulley bolt.
(At this time, remove starter motor and set a suitable tool
to ring gear so that crankshaft cannot rotate.)

MA

LC

EF
EC

FE

SEM831C CL

Remove crankshaft pulley using Tool.
Remove water inlet and outlet. MIT
Remove front timing belt covers.

®N®

AT

PD

SEM632C EA

9. Install a suitable stopper bolt (M6) into tensioner arm of
auto-tensioner so that auto-tensioner pusher does not BA
spread out.

M| 6
(0.24) BR
16 (0.63)
Tensioner arm
Stopper bolt ST
(M6 size)
Unit: mm (in) SEM634C BF
10. Set No. 1 cylinder at T.D.C. on its compression stroke.
11. Remove auto-tensioner and timing belt. HA

CAUTION:

a. Do not bend or twist timing belt.

b. After removing timing belt, do not turn crankshaft and cam- EL
shaft separately because valves will strike piston heads.

c. Make sure that timing belt, camshaft sprocket, crankshaft
sprocket, idler pulley and auto-tensioner are clean and free
of oil and water.

SEM635C
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TIMING BELT

Inspection

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

Item to check

Problem

Cause

Tooth is broken/tooth
root is cracked.

e Camshaft jamming
o Distributor jamming
o Damaged camshaft/crankshaft oil seal

SEM394A
Back surface is e Tensioner jamming
cracked/worn. o Overheated engine
e Interference with belt cover
SEM395A

Side surface is worn.

SEM396A
e Belt corners are worn and round.
e Wicks are frayed and coming out.

e Improper installation of belt
o Malfunctioning crankshaft pulley plate/timing
belt plate

Teeth are worn.

Rotating direction

SEM397A
o Canvas on tooth face is worn down.
e Canvas on tooth is fluffy, rubber layer is worn
down and faded white, or weft is worn down
and invisible.

e Poor belt cover sealing

e Coolant leakage at water pump

o Camshaft not functioning properly
e Distributor not functioning properly
e Excessive belt tension

Qil/Coolant or water is
stuck to belt.

e Poor oil sealing
o Coolant leakage at water pump
e Poor belt cover sealing

EM-14



TIMING BELT

Inspection (Cont’d)

AUTO-TENSIONER

Pusher

Tensioner
pulley

Return Diaphragm

spring

Check for oil leaks from pusher rod and diaphragm.

idler pulley

- camshaft

sprocket

Idler pulley

Y

Exhaust
camshaft
sprocket

sprocket

Auto-tensioner

Crankshaft
sprocket

Exhaust
camshaft
sprocket

When No. 1 cylinder
is set at T.D.C. on its
compression stroke,
the mark on the
crankshaft sprocket
will be in alignment
with the mark on the
oil pump housing.
Confirm these marks
and all other marks
are aligned correctly
before installing
timing belt.

Aligning mark

Oil seal
<Pusher>
SEM636C
Installation
1. Confirm that No. 1 cylinder is set at T.D.C. on its compression stroke.
2. Align matching marks on camshaft and crankshaft sprockets with aligning marks on rear belt cover
and oil pump housing.
3. Remove all spark plugs.
ligni K )
Aligning mark Allgring mar Aligning mark
/
ﬁ""\ V-V Aligning mark
Intake

SEFO013I

EM-15

Gl

MA

LC

EF
EC

FE

cL

AT

PD

FA

RA

BR

ST

BF

HA

EL



TIMING BELT
Installation (Cont’d)

4. Set timing belt.

a. Ensure timing belt and sprockets are clean and free from oil or water. Do not bend or twist timing
belt.

b. Align white lines on timing belt with matching mark on camshaft sprocket and crankshaft sprocket.

c. Point arrow on timing belt towards the front.

'zbc 0095

-
-

’ camshaft
sprocket

Exhaust camshaft

0 sprocket
59 cogs
U
Exhaust i Idler pulley
camshaft Auto- I
sprocket tensioner |
Crankshaft
sprocket
SEM521E
4 mm (0.16 in) 5. Adjust tensioner arm to give 4 mm (0.16 in) clearance with
Rod pusher of auto-tensioner using a suitable vise, and then
Pusher Tensioner insert stopper bolt into tensioner arm in order that clear-
ance does not change.
Auto- When adjusting clearance, do not push tensioner arm with stop-
tensioner per bolt fitted because it will damage thread portion of stopper
bolt.

6. Install auto-tensioner and tighten nut (D) and bolts (@,
®) slightly by hand.

SEM637C
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TIMING BELT

Installation (Cont’d)

7. Push auto-tensioner slightly towards timing belt to prevent
belt from slipping.
Set tensioner slightly by pushing timing belt. Then, turn
crankshaft 10 degrees clockwise and tighten nut () and
bolts (@, @) to 16 to 21 N-m (1.6 to 2.1 kg-m, 12 to 15 ft-Ib).
At this time, do not push auto-tensioner hard, or belt will be
adjusted too tightly.

Gl

MA

SEM489E EM

8. Turn crankshaft 120 degrees counterclockwise.
9. Loosen nut(®) and bolts (@, @) 1/2 turn to set tensioner

body as for back as it will go. LG
10. Turn crankshaft clockwise and set No. 1 cylinder at T.D.C.
on its compression stroke. EF
EC
FE
CL

11. Push the end of pusher with approx. 58.8 N (6.0 kg, 13.2 Ib)
force using Tool (push-pull gauge) and tighten nut (D) and WIT
bolts (@, @) to 16 to 21 N-m (1.6 to 2.1 kg-m, 12 to 15 ft-Ib).

If deflection of timing belt exceeds specification in procedure

EG14860000 Q 15., change applied pushing force. AT
PD
SEM638C FA

12. Turn crankshaft 120 degrees clockwise.
13. Turn crankshaft 120 degrees counterclockwise and set RA
No. 1 cylinder at T.D.C. on its compression stroke.

BR
ST
SEM776C F
’ 14. Prepare a suitable steel plate to measure belt deflection as
Steel plate
shown.
HA
Timing belt
EL

Longer than

&Width

8-10 2-3 , ,
(0.31 - 0.39) (0.08 - 0.12) Unit: mm (in)

SEF046!
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TIMING BELT

side
Auto-tensioner
SEF0471
35-5.2 mm (0.138 - 0.205 in)
Remove
stopper
bolt.

SEF0491

Front timing
belt cover

SEM633C

Installation (Cont’d)

15.

(1) Set plate and push it with 49 N (5 kg, 11 Ib) force using Tool
(push-pull gauge) at each position of timing belt mid-way
between pulleys as shown.

(2) Measure each deflection.

Deflection:
6 - 7 mm (0.24 - 0.28 in) or the average of each
portion
® + +© +®

4
is 6 - 7 mm (0.24 - 0.28 in)

If not within specification, repeat procedure from step 7 through
step 15.

16. Confirm auto tensioner fixing nuts and bolts are tightened
to 16 to 21 N-m (1.6 to 2.1 kg-m, 12 to 15 ft-Ib).

17.
e Remove the auto-tensioner stopper bolt.
e After 5 minutes check the projection of the rod (clearance

between tensioner arm and pusher) stays at 3.5 - 5.2 mm
(0.138 - 0.205 in).

18. Check the proper installation (no slip or misplacement) of
timing belt at each position as shown.

19. Install timing belt covers.

EM-18



OIL SEAL REPLACEMENT

Intake manifold

VALVE OIL SEAL

1. Remove intake manifold collector and valve cover.

2. Remove timing belt, camshaft sprocket and rear belt cover.
3. Remove camshaft brackets, camshaft and valve lifter.

SEM®680C]

4. Remove valve spring using Tool or a suitable tool.

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

5. Pry out valve oil seal.

(

KV10107501 (
Kv10111400
— ): Attachment A

o

Apply engine oil to new valve oil seal and install it.
e Before installing valve oil seal, install inner valve spring
seat.

Valve oil -
seal

Valve spring

o4

seat :
A

1.040.1 (0.039 +0.004)
15.:2+0.1 (0.598 +0.004)
17.1 0.3 (0.673 £ 0.012)

Unit: mm (in)
SEM681C|

Engine ‘
inside

Oil seal lip

Engine
outside

)/Dust seal lip

SEM715A

OIL SEAL INSTALLATION DIRECTION

EM-19
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OIL SEAL REPLACEMENT

ST16310000
(J25640-B)

SEMB826A

SEM138C

SEM683C|

SEM684C|

CAMSHAFT OIL SEAL

1. Remove timing belt and camshaft sprocket.
2. Remove rear belt cover and camshaft oil seal.

Be careful not to scratch camshatt.

3. Apply engine oil to new camshaft oil seal and install it using
Tool or a suitable tool.

FRONT OIL SEAL

1. Remove timing belt and crankshaft sprocket.
2. Remove oil pan and oil pump assembly.
3. Remove front oil seal from oil pump body.

4. Apply engine oil to new oil seal and install it using Tool or
a suitable tool.

REAR OIL SEAL

1. Remove flywheel or drive plate.
2. Remove rear oil seal from retainer.

Be careful not to scratch crankshatft.

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

EM-20



THROTTLE BODIES

Precaution

A letter, “U” or "L, is stamped on the throttle bodies. When
changing throttle body, replace it with new one that has the
same mark.

Gl
Installation
The intention of this installation and adjustment procedure is to MA

assure accurate synchronization of the throttle body opening
points.

EM

Accel-drum unit
LC
@ @
) EF
: EC
Throttle body FE
(Right side) (Left side)
semessc| CL

o Before installing each throttle body, confirm that stopper
wire is installed in hole of rod pin. MT
If not, install suitable wire.
e When tightening bolts, free accel-drum unit so that drum
unit is left under its own weight. Do not apply external force T
Rod pin to accel-drum unit.
e When replacing throttle bodies only, you need not perform
procedures (3), (4) and (5). ED
1. Install accel-drum unit and throttle bodies (right side and
Stopper wire left side).

Right side SEF050! Tightening order: FA

MHMO®»-@-0® - @:
9-11 N-m (0.9 - 1.1 kg-m, 6.5 - 8.0 ft-Ib)
2Qv-@-0 - ®: RA

Adjusting screw

Lock nut 18 - 22 N'm (1.8 - 2.2 kg-m, 13 - 16 ft-Ib)
B ® - — (©: Tighten by hand
Rod pin ) @ I @ - ©: oA
5 N-m (0.5 kg-m, 3.6 ft-Ib)

G®->® - ©: ,

Stopper wire 20 N-m (2.0 kg-m, 14 fi-Ib) ST
Joint lever

Left side SEF0511 F
HA
EL

Accel-drum
unit

SEF0521
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THROTTLE BODIES

Right side
SEF053!

SEF0541

Dial gauge Adjusting screw
Lock nut
Accel-drum
unit
Throttle body
Joint Stopper (Left side)
lever wire

SEM640C|

SEM641C

SEF056!

Installation (Cont’d)

2. Pull out stopper wire of right side throttle body in order to
secure right side joint lever.

3. Loosen left side throttle body lock nut and back adjusting
screw until clearance is made between the screw and joint
lever.

4. Set dial gauge on joint lever and set indicator to zero.
Confirm that bottom end of adjusting screw is not in contact
with joint lever of accelerator drum unit.

5. Pull out left side throttle body stopper wire from rod pin.

6. Turn adjusting screw until dial gauge indicates within the
following range.
Range: 0.07 - 0.13 mm (0.0028 - 0.0051 in)
Then tighten lock nut.
7. Confirm that the dial gauge indicator is still within the
above range.
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CYLINDER HEAD

Gasket (Intake)@ Valve cover (Intake)

Ornament cover

Valve cover
(Exhaust)
>0

-3 ‘/g i
(0.1-03,0.7-2.2)

[O] 63-83

(0.64-0.85,4.6 - 6.1)

Cylinder head bolt
Refer to “Installation”’,
Cylinder head (Left side)

Rubber plug

[C) 16-25(1.6-2.5,12-18)

O] 9.0-11.8 (0.92- 1.2,6.7-8.7)
Valve timing
Intake side control solenoid
@ valve
p

1CY)

valve lifter Camshaft

°
J )
i Z
Hydraulic ///ké, /’0 \ @

Camshaft

Camshaft bracket

sprocket

ﬁﬁ%@/
‘\/'ﬁﬂpj 50.118

Front oil seal €39 ‘603923- ;).z,

@ Valve quide
> S

®0
{0.11-0.13, [C) 14-19 ((@
0.8-0.9) (1.4-1.9,10- 14)
123-132 A
2 (12.5-13.5, 90 - 98) Valve
Valve oil seal@

Valve spring seat Hydraulic valve lifter

Valve collet

Valve spring Valve spring retainer

: d iqui ket.
Gasket €39 o) - Apply liquid gaske
[O] : N:m (kg-m, ftIb)

* . After installing gasket, cut off
any loose ends.

SEM620C
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CYLINDER HEAD

SEM529B

SEM644C

CAUTION:

When installing sliding parts such as camshaft, camshatft
bracket and oil seal, be sure to apply new engine oil on
their sliding surfaces.

e When tightening cylinder head bolts, intake camshaft
sprocket bolts and camshaft bracket bolts, apply new
engine oil to thread portions and seat surfaces of bolts.

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

o Do not disassemble hydraulic valve lifter.

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

e Valve lifters should be immersed in engine oil.

Removal

1. Remove intake manifold collector.

2. Remove injector pipe assembly.

3. Remove valve covers.
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CYLINDER HEAD

Removal (Cont’d)

4. Remove timing belt.
Refer to “Removal” of TIMING BELT.
5. Remove idler pulley and its stud bolt.

MA

6. Remove intake manifold.

LC

EF &
EC

FE

cL

7. Disconnect front exhaust tube from exhaust manifold.
8. Remove cylinder head with exhaust manifold. T

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

AT
PD
FA
Disassembly
1. Remove exhaust manifold from cylinder head.
2. Remove camshaft sprockets.
3. Remove timing belt rear cover.
BR
ST
BF
4. Remove camshaft brackets.
Bolts should be loosened in two or three steps. HA
O S Before removing camshaft, measure camshaft end play.
® =16 ® ® 5. Remove oil seals, camshafts and hydraulic valve lifters.
= P! ° T T
> [910@ ¢ & EL
© = u@ T

SEM777C
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CYLINDER HEAD

Suitable tool

SEMB649C

~

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

=
))//Feel/er gauge

SEM682C|

SEM650C

Disassembly (Cont’'d)

6. Remove valve springs with Tool or a suitable tool.
7. Pull out valve oil seals.

Inspection

CYLINDER HEAD DISTORTION
Head surface flatness:
Less than 0.1 mm (0.004 in)
If beyond the specified limit, replace it or resurface it.
Resurfacing limit:
The resurfacing limit of cylinder head is determined by the
relation with the amount of cylinder block resurfacing.
Amount of cylinder head resurfacing is “A”.
Amount of cylinder block resurfacing is “B”.
The maximum limit is as follows:
A + B = 0.2 mm (0.008 in)
After resurfacing cylinder head, check to make sure that cam-
shaft rotates freely by hand. If not, cylinder head must be
replaced.
Nominal cylinder head height from camshaft center:
Refer to S.D.S.

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

CAMSHAFT RUNOUT

1. Measure camshaft runout at the center journal.
Runout (Total indicator reading):
Limit 0.1 mm (0.004 in)
2. If it exceeds the limit, replace camshatt.
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CYLINDER HEAD
Inspection (Cont’d)
CAMSHAFT CAM HEIGHT
1. Measure camshaft cam height.
Standard cam height:
40.405 - 40.595 mm (1.5907 - 1.5982 in)
Cam wear limit: Gl

0.15 mm (0.0059 in)
2. If wear is beyond the limit, replace camshatft.

MA

SEMS549A EM

CAMSHAFT JOURNAL CLEARANCE

t. Install camshaft bracket and tighten bolts to the specified ¢
torque.
2. Measure inner diameter of camshaft bearing.

Standard inner diameter: EF &
28.000 - 28.021 mm (1.1024 - 1.1032 in) EC
FE
cL

3. Measure outer diameter of camshaft journal.
Standard outer diameter: T
27.935 - 27.955 mm (1.0998 - 1.1006 in)
4. [f clearance exceeds the limit, replace camshaft and/or cyl-
inder head. AT
Camshaft journal clearance limit:
0.15 mm (0.0059 in)

PD

FA

CAMSHAFT END PLAY

1. Install camshaft in cylinder head. RA
2. Measure camshaft end play.
Camshaft end play:
Standard BR
0.03 - 0.08 mm (0.0012 - 0.0031 in)

ST

BF

VALVE GUIDE CLEARANCE

1. Push valve stem out so that its end is even with valve guide p
end. Measure valve runout by moving valve.
Valve deflection limit (Dial gauge reading):
0.20 mm (0.0079 in) EL

SEM654C
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CYLINDER HEAD

:

Valve guide

Micrometer

Inside micro
dial gauge

i

Valve

X
Top

Center
Bottom

SEM537B

SEM®655C

SEM656C

Unit: mm (in)

Q:15.1 - 15.3
(0.594 - 0.602)

SEMO038C

Inspection (Cont’d)
2. If it exceeds the limit, check valve to valve guide clearance.
a. Measure valve stem diameter and valve guide inner diam-
eter.
b. Check that clearance is within specification.
Valve to valve guide clearance limit:
0.10 mm (0.0039 in)
c. If it exceeds the limit, replace valve or valve guide.

VALVE GUIDE REPLACEMENT

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

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

3. Ream cylinder head valve guide hole.
Valve guide hole diameter
(for service parts):
Intake and Exhaust
10.175 - 10.196 mm (0.4006 - 0.4014 in)

4. Heat cylinder head to 150 to 160°C (302 to 320°F) and press
service valve guide onto cylinder head.
Projection “{”:
15.1 - 15.3 mm (0.594 - 0.602 in)
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CYLINDER HEAD

Inspection (Cont’d)

5. Ream valve guide.
Finished size:

Intake and Exhaust
6.000 - 6.018 mm (0.2362 - 0.2369 in)

Gl

MA

SEMB56C EM

VALVE SEATS

Check valve seats for evidence of pitting at valve contact sur- ¢
face. Reseat or replace if it is worn excessively.

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

o Cut with both hands to assure a uniform surface.

FE

cL

REPLACING VALVE SEAT FOR SERVICE PARTS

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

2. Ream cylinder head recess. AT

Reaming bore for service valve seat
Oversize [0.5 mm (0.020 in)]:

- “ox Intake 36.500 - 36.516 mm (1.4370 - 1.4376 in) PD
ga+01 o 320 fOU° ez 7o Exhaust 32.000 - 32.016 mm (1.2598 - 1.2605 in)
[ 3g.5 FO (1.2598 -+0.0006) (0.244 +0.004) ) . ]
O 20BN a0 400008 o0 Reaming should be done to the concentric circles to valve
° semes’c|  guide center so that valve seat will have the correct fit. FA
3. Heat cylinder head to 150 to 160°C (302 to 320°F).
4. -Press fit valve seat until it seats on the bottom. BA
BR
ST
SEMO08A F
5. Cut or grind valve seat using suitable tool at the specified
dimensions as shown in S.D.S. HA
6. After cutting, lap valve seat with abrasive compound.
7. Check valve seat contact condition.
EL

SEM265A
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CYLINDER HEAD

Inspection (Cont’d)

T (Margin thickness) VALVE DlMENSIONs
*ﬁ* Check dimensions in each valve. For dimensions, refer to
S.D.S.

a When valve head has been worn down to 0.5 mm (0.020 in) in
\ margin thickness, replace valve.

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

—J[Ejﬁ%*l g -l less.
| L

|
SEM188A

VALVE SPRING
i._s (Out-of-square)
Squareness

1. Measure ‘S” dimension.
Out-of-square:
Less than 1.8 mm (0.071 in)
2. i it exceeds the limit, replace spring.

Yy

SEM288A

Pressure

Check valve spring pressure.
Pressure: N (kg, Ib) at height mm (in)
Standard:
536.4 (54.7, 120.6) at 26.5 (1.043)
Limit:
452.79 (46.17, 101.80) at 26.5 (1.043)
If below the limit, replace spring.

EM113

HYDRAULIC VALVE LIFTER

1. Check contact and sliding surfaces for wear or scratches.
SEM546B

2. Check diameter of valve lifter.

Outer diameter:
30.955 - 30.965 mm (1.2187 - 1.2191 in)

SEM547B
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CYLINDER HEAD

5 OFORIOI

SEM658C|

=

i Wide pitch

1t Narrow pitch

\ 4

1
(Painted side)

SEMO052

w/ '

SEM659C

Knock pins

SEM660C

SEM661C

Inspection (Cont’d)
3. Check valve lifter guide inner diameter.

Inner diameter:
31.000 - 31.020 mm (1.2205 - 1.2213 in)

Standard clearance between valve lifter and lifter

guide: al
0.035 - 0.065 mm (0.0014 - 0.0026 in)

MA
Assembly
1. Install valve component parts. LG
e Always use new valve oil seal. (Refer to OIL SEAL
REPLACEMENT.) EE
e Install valve spring (uneven pitch type) with its narrow pitch EC
side (painted side) toward cylinder head side.
FE
CL
e To facilitate installation of collet, apply a small amount of
grease to a suitable rod and attach collet to it. NIT
AT
PD
FA
2. Install camshafts as shown.
RA
BR
ST
BF
e Exhaust camshaft (left bank) has spline for crankshaft posi-
tion sensor.
HA
EL
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CYLINDER HEAD

-

N
Valve timing control
solenoid valve

SEM663C
) <J Front
,"." o o Ao 1o, |9
0
’ ° ® Q © ® G G 3
o o O
©09@eO k)
) I
‘ o o Ja ? ) o o
° I () B 0 5 ol _Je
' | S LI
SEM664C

SEM665C

SEM666C

Assembly (Cont’d)

e When installing valve timing control solenoid valves, apply
liquid gasket to solenoid valve surfaces.

3. Install camshaft brackets.
Tighten camshaft bracket bolts gradually in two or three stages.

When installing front side camshaft brackets, apply liquid gas-

ket as shown.

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

Always use new camshaft oil seal.

5. Install rear timing belt cover.

6. Install camshaft sprockets.

When tightening bolts, fix camshaft to prevent it from rotating.

Installation

1. Set No. 1 piston at T.D.C. on its compression stroke as fol-
lows:

(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.

EM-32



CYLINDER HEAD
Installation (Cont’d)

2. Install cylinder head with new gasket.

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

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

Cylinder head boit
washer direction

3. Install cylinder head bolts. @l
e Install short bolts (L,) into the correct holes of cylinders #1
. and #6 as shown in figure of step (6).
Cylinder head side MA
SEM5558 EM
Right cylinder head 4. Tighten cylinder head bolts in numerical order.
r . e Tightening procedure LC
O °® TG G (1) Tighten all bolts to 39 N-m (4.0 kg-m, 29 ft-Ib).
5 =% 5 © ® (2) Tighten all bolits to 123 N-m (12.5 kg-m, 90 ft-Ib). EE &
Front—e——r o9 LIRXaUSt 2T (3) Loosen all bolts completely.
K 1~) 5, (4) Tighten all bolts to 34 to 44 N-m (3.5 to 4.5 kg-m, 25 to 33 EC
© S ft-Ib).
A8 S0 ®° _ _@ _ (5) Tighten all bolts to 123 N-m (12.5 kg-m, 90 ft-Ib) or if an [g

angle wrench is available, tighten bolts 70 to 75 degrees
(L,), 65 to 70 degrees (L,) clockwise.
SEM667C @L

MT

AT

PD

SEM668C| FA

(6) Tighten bolts (X ) as shown to 10 to 12 N-m (1.0 to 1.2 kg-m,

meh‘ @ @”l 7 to 9 fi-Ib). a
p ®.®. @) ;

ST

BF

5. Install valve covers.
When installing exhaust side valve cover, apply liquid gas- HA
ket as shown.

6. Install remaining parts.

EL

Exhaust side
valve cover

SEM670C|
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TURBOCHARGERS

SEM786C

(1l U v
-:-JWarmup

three-way catalyst

Removal

RIGHT SIDE UNIT

1. Remove right part of cowl top.
2. Remove battery.

3. Remove air inlet hose and pipe.
4. Disconnect lower pipe from turbocharger unit.

5. Remove A.S.C.D. bracket with wiper motor and solenoid
valves.
6. Disconnect heated oxygen sensor harness connector.

7. Remove turbocharger water hoses, and disconnect turbo-
charger oil inlet tube.

8. Remove two bolts fastening warm up three-way catalyst to
turbocharger unit.

9. Remove the following parts;
e oil pressure switch
e oil filter
e turbocharger oil return tube
o front exhaust tube
e warm up three-way catalyst

10. Disconnect oil hose from oil filter bracket, and turbocharger
water tubes from turbocharger unit.

EM-34



TURBOCHARGERS

Removal (Cont’d)

11. Remove rod pin of wastegate valve actuator.
12. Remove oil filter bracket.

Gl

MA

SEM789C EM

13. Unbend locking plates for fastening nuts of turbocharger

cing of unit. LC
Locking plate 14. Remove turbocharger unit.
EF &
EC
FE
CcL

LEFT SIDE UNIT

1. Remove brake master cylinder and brake booster. MT
2. Disconnect heated oxygen sensor harness connector.

AT
PD
FA

3. Remove air inlet hose and pipe.

4. -Disconnect lower pipe from turbocharger unit. RA
BR
ST
BF

5. Disconnect water tubes.

6. Remove two bolts fastening warm up three-way catalyst to HA

turbocharger unit.

EL

SEM792C
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TURBOCHARGERS

Removal (Cont’d)

7. Remove front exhaust tube and warm up three-way cata-
lyst.

8. Disconnect steering lower joint.

9. Remove turbocharger oil return tube and water tubes.
10. Disconnect EGR tube and actuator bracket of turbocharger
wastegate valve.

11. Remove manifold cover and fastening nuts.
12. Remove turbocharger unit with exhaust manifold.

Manifold cover T

NSl " semresc| INspection
Check for cracks.

S

Check for leaks.
Check for leaks.

Actuator %jl

Compressor wheel Turbine wheel

Compressor housing

Center housing Turbine housing

SEM796C
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TURBOCHARGERS

SEM797C

SEM798C

SEM799C|

SEMB800C

SEM801C

Inspection (Cont’d)
OIL AND WATER TUBES
Check tubes for clogging.

ROTOR SHAFT
1. Check rotor shaft for smooth rotating.

2. Check rotor shaft for carbon deposits.

3. Measure runout of rotor shaft.
Runout (Total indicator reading):
0.056 - 0.127 mm (0.0022 - 0.0050 in)

4. Measure end play of rotor shaft.
End play:
0.013 - 0.096 mm (0.0005 - 0.0038 in)

EM-37
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TURBOCHARGERS
Inspection (Cont’d)

TURBINE WHEEL

Check turbine wheel for the following:
e Oil

e Carbon deposits

e Deformed fins

e Contact with turbine housing

SEM802C|

COMPRESSOR WHEEL

Check compressor wheel for the following:
e Oil

o Deformed fins

e Contact with compressor housing

SEMB803C

WASTEGATE VALVE

Remove rod pin and check wastegate valve for cracks, defor-
mation and smooth movement.
Check valve seat surface for smoothness.

SEM804C

WASTEGATE VALVE ACTUATOR

Apply air pressure to wastegate valve actuator and check it for
smooth movement.

e Do not keep applying air pressure to the actuator.

e The air pressure should be in the range of 78 to 88 kPa (0.8
to 0.9 kg/cm?, 11 to 13 psi).

SEMB805C
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CHARGE AIR COOLERS

Left front‘tire\ '_ngooler
SEMA91E

SEM869C|

S —
—Front inlet cover —
/ Charge air cooler
/ {

SEM492E

x

Removal

1. Remove front part of front fender protector.
2. Remove reservoir tank when servicing left side charge air
cooler.

3. Remove front combination lamp.

4. Remove bolts fastening charge air cooler and front inlet
cover.

5. Remove inlet and outlet hoses.
6. 'Remove charge air cooler unit.

EM-39

Gl

MA

EM

LC

EF &
EC

FE

cL

MT

AT

PD

FA

RA

BR

ST

BF

HA

EL



ENGINE REMOVAL

Slinger

O 27 (25, N)M

[Q 27 (2, ZZ

Alternator.
harness
bracket

Mounting bracket

[ a3-55

(44 - 56, 32 - 41)

Insulator

£ [Q) 55 -67
0 / (56 - 6.8,
. O a1-52 41 - 49)
(4.2 - 5.3, 30 - 38
) _[) 43- 55
(4.4 - 56, 32 - 41)

[ 35 -4s5
@/ (36 - 4.6, 26 - 33)

Dynamics damper
(M/t model only)

O Mt 62-78
(6.3 - 8.0, 46 - 58)

A/T 59-75

(6.0 - 7.6, 43 - 55)
é\{q 51 - 65

(5.2 - 6.6, 38 - 48)

{0151-65(5.2-6.6,33-48)/é H
0 35 - 45 (36 - 4.6, 26 - 33)/9

Rear member

O : Nem (kg-m, ft-Ib)

SEM354E

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 completely 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.

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

g. For engines not equipped with engine slingers, attach and use proper slingers and bolts described
in PARTS CATALOG.

h. When lifting engine, be careful not to strike adjacent parts, especially accelerator wire casing, brake
lines, and brake master cylinder.

-
.
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ENGINE REMOVAL

M/T model

1. Remove engine under cover and hood.
2. Drain coolant from both cylinder block drain plugs, and
radiator drain cock.

Cooling fan
and coupling

3. Drain engine oil from drain plug of oil pan. @Gl
4. Remove vacuum hoses, fuel tubes, wires, harnesses and
connectors and so on.
5. Remove front exhaust tubes and propeller shaft. MA
6. Remove radiator.
7. Remove drive belts, cooling fan and coupling.
SEM630C] 8. Remove P/S oil pump, alternator, A/C compressor, starter [l
motor, and clutch operating cylinder.
9. Disconnect A/C tube clamps as shown. e
EF &
EC
FE
CL

10. Disconnect steering column lower joint.
11. Remove tension rod fixing bolts from both sides. T
12. Loosen transverse link bolts on both sides.

AT
PD
FA
RA
BR
ST
SEM626C BEF
45 € w 13. Set a suitable transmission jack under suspension mem-
\~ = AN Q J’j ber. ) HA
2 m\-i\ (_ZJ / I e At this time, hoist engine with engine slinger.
> == 14. Remove suspension member fixing bolts.
—_> d_D . . . .
g P = — = 15. Remove engine mounting bolts from both sides and then
= ﬁ,‘.\s&}\&’ slowly lower transmission jack. EL
%@}Tg?ﬁ; 16. Remove engine with transmission as shown in following
D —) .
A . figure.
Oil pan dﬁ/\'r:} ’i:::smlss:on

7/
Suspension member [

[
——a

SEM627C
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ENGINE REMOVAL
M/T model (Cont’d)

Suspension
member

SEM671C

A/T model

1. Perform the same procedures (1 to 8) as for M/T model.
2. Remove transmission from vehicle.

Refer to AT section.

3. Hoist engine with engine slingers and remove engine
mounting bolts from both sides.

4. Remove engine from vehicle as shown.

SEM672C
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CYLINDER BLOCK

[ 21-26@21-27,15- m)\g
Gasket @

Detonation sensor\® Rear oil seal retainer

gf‘ [ 63-83

(0.64 - 0.85,
46 - 6.1)

Oil pump assembly
Front oil seal @\
Mé: [O)6.3 - 8.3 ®
(0.64 - 0.85, 4.6 - 6.1)
M8: 22 -29 )
(2.2 - 3.0, 16 - 22) )

Piston rings

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

Main bearing

Piston
Piston pin
Snap ring @—@V \.

Connecting
rod bushing

Flywheel or
drive plate

Rear plate
Connecting

. &Connecti.ng Main bearing beam
Refer to “Assembly”. rod bearing C

[OJQO-100(9.2-10.2,67-74) (0.64 - 0.85, 4.6 - 6.1)

@ Gasket @

o Liquid gasket

Oil strainer

[ 16 - 21

(1.6 - 2.1, 12 - 15)

Oil pan
: Apply liquid gasket.

[T : Nem (kg-m, ft-Ib)

Bl es-s3

(0.64 - 0.85, 4.6 - 6.1)

& Drain plug

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

SEMB3S55E

CAUTION:

When installing sliding parts such as bearings and pistons, be sure to apply engine oil on the slid-
ing 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.

EM-43
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CYLINDER BLOCK

Loosen in numerical order. /
SEMS551E

L9
|
(0

SEMB352E

Disassembly

PISTON AND CRANKSHAFT

Place engine on a work stand.

Remove timing belt.

Drain coolant and remove water pump.

Drain oil.

Remove oil pan, oil pump and rear oil seal retainer.
Remove intake manifold collector, intake manifold and cyl-
inder head.

oo wN =

N

Remove pistons.

e 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 crankshatft.

e Before removing bearing cap, measure crankshaft end
play.

e Bolis should be loosened in two or three steps.

Inspection

PISTON AND PISTON PIN CLEARANCE

1. Measure inner diameter of piston pin hole *‘dp’’.
Standard diameter “‘dp”:
21.987 - 21.999 mm (0.8656 - 0.8661 in)
2. Measure outer diameter of piston pin “Dp”.
Standard diameter “Dp”’:
21.989 - 22.001 mm (0.8657 - 0.8662 in)
3. Calculate piston pin clearance.
dp — Dp = —0.004 to 0 mm (-0.0002 to 0 in)
If it exceeds the above value, replace piston assembly with pin.
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CYLINDER BLOCK
Inspection (Cont’d)

PISTON RING SIDE CLEARANCE
Side clearance:

N.G.

Top ring
0.040 - 0.073 mm (0.0016 - 0.0029 in)
Feeler 2nd ring @ﬂ
gauge /o 0.030 - 0.063 mm (0.0012 - 0.0025 in)
iy Max. limit of side clearance:
0.1 mm (0.004 in) ‘ MA
O-ring:
/ Feeler gauge 0.015 - 0.185 mm (0.0006 - 0.0073 in)
Ring SEMO024A Max. limit of side clearance:
0.2 mm (0.008 in)
Piston If out of specification, replace piston and/or piston ring.
_ P'ef.s‘“‘ PISTON RING END GAP LC
— End gap:
o] Top ring EF
0.21 - 0.40 mm (0.0083 - 0.0157 in) EC
2nd ring
Ring 0.50 - 0.76 mm (0.0197 - 0.0299 in)
Oil ring FE
Measuring point 0.20 - 0.76 mm (0.0079 - 0.0299 in)
. Max. limit of end gap: cL

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 over- MT
sized piston and piston rings.

Refer to S.D.S.

CONNECTING ROD BEND AND TORSION AT
Bend:
Limit 0.15 mm (0.0059 in) per 100 mm (3.94 in)
length PD
Torsion:
Limit 0.3 mm (0.012 in) per 100 mm (3.94 in) length
SEMIS08] |t it exceeds the limit, replace connecting rod assembly. FA
CYLINDER BLOCK DISTORTION AND WEAR
Measuring points 1. Clean upper face of cylinder block and measure the distor- RA
¢ 5 5 5 tion.
Limit:
, 0.10 mm (0.0039 in) BR
2. If out of specification, resurface it.
— = The resurfacing limit is determined by the relationship with
the amount of cylinder head resurfacing. T

Amount of cylinder head resurfacing is “A”.
Amount of cylinder block resurfacing is “B”.
The maximum limit is as follows: BF
A + B = 0.2 mm (0.008 in)
3. If necessary, replace cylinder block.

Warpage of surface:
Less than 0.10 mm (0.0039 in)

HA

EL

SEM319A
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CYLINDER BLOCK

Unit: mm (in)
SEM321A

Piston grade number and ring set

\ . Front
N / A

. > .
Piston grade number

SEMA498E

SEM739D

Inspection (Cont’d)

PISTON-TO-BORE CLEARANCE
Method A (Using bore gauge and micrometer)

1.

Using a bore gauge, measure cylinder bore for wear, out-
of-round and taper.
Standard inner diameter:
87.000 - 87.030 mm (3.4252 - 3.4264 in)
Wear limit: 0.20 mm (0.0079 in)
Out-of-round (X - Y) limit: 0.015 mm (0.0006 in)
Taper (A — B — C) limit: 0.015 mm (0.0006 in)

If it exceeds the limit, rebore all cylinders. Replace cylinder
block if necessary.

2.
°

5.

Check for scratches and seizure. If necessary, hone it.

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

Measure piston skirt diameter.
Piston diameter “A”:
Refer to S.D.S.
Measuring point “a’ (Distance from the top):
48.0 mm (1.890 in)
Check that piston-to-bore clearance is within specification.
Piston-to-bore clearance “B’’:
Non-turbo
0.015 - 0.035 mm (0.0006 - 0.0014 in)
Turbo
0.025 - 0.045 mm (0.0010 - 0.0018 in)

Determine piston oversize according to amount of wear.

Oversize pistons are available for service. Refer to S.D.S.

6.

10.

Cylinder bore size is determined by adding piston-to-bore
clearance to piston diameter “A”.
Rebored size calculation:

D=A+B-C

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 more than 0.05 mm (0.0020 in) in diameter at a
time.
Hone cylinders to obtain specified piston-to-bore clear-
ance.
Measure finished cylinder bore for out-of-round and taper.

Measurement should be done after cylinder cools down.

EM-46



CYLINDER BLOCK
Inspection (Cont’d)
CRANKSHAFT

counterweight. CAUTION:
\/ Never attempt to disassemble crankshaft counter weight.

Do not disassemble

@l
\/ MA
N
\E, AN ) SEMA94E EM
A B 1. Check crankshaft main and pin journals for score, wear or
l cracks. LC
' 2. With a micrometer, measure journals for taper and out-of-
round.
Out-of-round (X - Y): EF
? f Less than 0.005 mm (0.0002 in) EC
ﬁ Taper (A - B):
— Less than 0.005 mm (0.0002 in) EE
Taper: A -B Limit: .
Out-of-round: X - Y 0.02 mm (0.0008 in)
SEM316A ) CL

3. Measure crankshaft runout.
Runout (Total indicator reading): T
Less than 0.10 mm (0.0039 in)

AT
PD
FA
ng:r tlllwzlrr\obea)ring No g+ " With ofl groove BEARING CLEARANCE
nn ot ove g .
No.2* [0 arnom‘ e Either of the following two methods may be used; however, RA
No. 3* , method “‘A’’ gives more reliable results and is preferable.
No. 4* ,,4\/\ w Method A (Using bore gauge & micrometer)
Main bearing BR

) No- 1 1. Set main bearings in their proper positions on cylinder

&J No. 2 block and main bearing cap.
No. 3 ST
Lower main bearing

No. 4 (without oil groove)
SEM327A BE

2. Install main bearing cap to cylinder block.

Tighten all bolts in correct order in two or three stages. HA

3. Measure inner diameter “A’’ of each main bearing.

EL

SEMS505A
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CYLINDER BLOCK

SEM184A

No. 1 journal
grade number

SEM495E

\%,

i

o e

No. 4 journal

0. 3 grade number
No. 2

- SEM167B

Inspection (Cont’d)

4.

5.

Measure outer diameter ‘Dm” of each crankshaft main
journal.
Calculate main bearing clearance.
Main bearing clearance (A — Dm):
Standard
0.028 - 0.055 mm (0.0011 - 0.0022 in)
Limit
0.090 mm (0.0035 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 bear-
ing.
When grinding crankshaft journal, confirm that ‘L’ dimen-
sion in fillet roll is more than the specified limit.

“L”: 0.1 mm (0.004 in)
Refer to S.D.S. for grinding crankshaft and available ser-
vice parts.

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

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

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

Grade number of each crankshaft main journal is punched
on the No. 1 counter weight of crankshatft.
Select main bearing with suitable thickness according to
the following table.
For example:

Cylinder block journal grade number: 1

Crankshaft journal grade number: 2

Main bearing grade number = 1 + 2

=3

Main bearing grade number:

Cylinder block journal grade number

0 1(1) 2.(lh
Crankshaft 0 0 1 2
journal grade 1(1) 1 2 3
number 2 () 2 3 4

Grade numbers are punched in either Arabic or Roman numer-
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CYLINDER BLOCK

O
n_lMl

SEM153B

Inspection (Cont’d)
Connecting rod bearing (Big end)

SEM958A

P2

il hol
Oil hole Big end
grade No.
SEM675C

Qrankshaft No. 6 pin

pin grade No. No. 5
(For connecting counter
rod bearing) weight

Crank-
shaft

SEF002!

1.
2.

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

Tighten bolts to the specified torque.

3. Measure inner diameter ‘‘C’”’ of each bearing.

4. Measure outer diameter “Dp”’ of each crankshaft pin jour-
nal.

5. Calculate connecting rod bearing clearance.

Connecting rod bearing clearance (C — Dp):
Standard
0.028 - 0.048 mm (0.0011 - 0.0019 in)
Limit
0.090 mm (0.0035 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 bear-
ing.

Refer to step 7 of “BEARING CLEARANCE — Main
bearing’.

8. If crankshaft, connecting rods or bearings are replaced with
na ones, it is necWMsary to select thickness of connecting
rod bearings as follows:

a. Grade number of each connecting rod big end is punched
on the respective connecting rod.

b. Grade number of each crankshaft pin journal is punched on
the No. 5 counter weight of crankshaft.

c. Select connecting rod bearing with suitable thickness

according to the following table.
For example:
Connecting rod big end grade number: 1
Crankshaft pin grade number: 2
Connecting rod bearing grade number = 1 + 2
=3

Connecting rod bearing grade number:

Connecting rod big end grade num-
ber
0 1(1)
0 0 1
Crankshaft pin 10) 1 2
grade number
2(l) 2 3

Grade numbers are punched in either Arabic or Roman numer-
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CYLINDER BLOCK

SEMSS1E

SEMO062A

SEM325A

Snap ring
Front mark

Engine front

“«n

Outside Piston
pin side

Qil hole

SEMA496E

Inspection (Cont’d)
Method B (Using ‘“‘plastigage’’)
CAUTION:

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

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

CONNECTING ROD BUSHING CLEARANCE (Small end)

1. Measure inner diameter “C" of bushing.
2. Measure outer diameter ‘Dp’’ of piston pin.
3. Calculate connecting rod bushing clearance.
C - Dp = 0.005 - 0.017 mm (0.0002 - 0.0007 in)
Limit: 0.023 mm (0.0009 in)
If it exceeds the specified value, replace connecting rod
bushing and/or piston set with pin.

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. Aifter driving in small end bushing, ream the bushing.
Small end bushing inside diameter:
Finished size
22.000 - 22.012 mm (0.8661 - 0.8666 in)

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

Assembly

PISTON

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

2. Heat piston to 60 to 70°C (140 to 158°F) and assemble
piston, piston pin, connecting rod and new snap ring.

e Align the direction of piston and connecting rod.

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

o After assembly,
smoothly.
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CYLINDER BLOCK

Qil ring @ Top ring
expander e Oil ring
’ é % M  upper rai

7

Front

-
N
A= % N jower il

2nd ring
SEMA497E
Punchmark side up
(if mark is present.)
m—
SEM677C
Upper main bearing No. 1* *: With oil groove
(With oil groove) 0. FRONT

SRS &

@ No. 1
& No. 2
No. 3
Lower main bearing
(Without oil groove)
SEM327A

SEMSS50E

Assembly (Cont’d)

3. Set piston rings as shown.

CRANKSHAFT

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

e Confirm that correct main bearings are used.

Refer to “Inspection™.

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

e Prior to tightening bearing cap bolts, place bearing cap in
its proper position by shifting crankshaft in the axial direc-
tion.

e Tighten bearing cap bolis gradually in two or three stages.
Start with center bearing and move outward sequentially.

e After securing bearing cap bolts, make sure crankshaft
turns smoothly by hand.

3. Measure crankshaft end play.
Crankshaft end play:
Standard
0.05 - 0.18 mm (0.0020 - 0.0071 in)
Limit
0.30 mm (0.0118 in)
If beyond the limit, replace bearing with a new one.
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CYLINDER BLOCK

Align oil hole.
RS

—

@9

Y ¥l

0P

Z

SEM159B

EM03470000
(J8037) or
suitable tool

SEM620

EM329

SEMS38E

Assembly (Cont’d)

4. Install connecting rod bearings in connecting rods and con-
necting rod caps.

e Confirm that correct bearings are used.

Refer to “Inspection”.

e Install bearings so that oil hole in connecting rod aligns
with oil hole of bearing.

Install pistons with connecting rods.

Install them into corresponding cylinders with Tool.

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

oo o

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 59 to 65 N'-m
(6.0 to 6.6 kg-m, 43 to 48 ft-Ib)
or if you have an angle wrench, tighten bolits
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
0.40 mm (0.0157 in)
If beyond the limit, replace connecting rod and/or crankshaft.

REPLACING PILOT BUSHING

1. Remove pilot bushing (M/T)/pilot converter (A/T) with suit-
able tool.
2. Install pilot bushing (M/T)/pilot converter (A/T).
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

General Specifications

Cylinder arrangement

V-6

COMPRESSION PRESSURE

Unit: kPa (kg/cm?, psi)/300 rpm

Displacement cm?® (cu in) 2,960 (180.62)
. Non-Turbo Turbo
Bore and stroke mm (in) 87 x 83 (3.43 x 3.27)
Compression pressure
Valve arrangement D.O.H.C.

- 1,285 1,177
Firing order 1-2-3-4-5-6 Standard (13.1, 186) (12.0, 171)
Number of piston rings 081 883

Minimum
Compression 2 n (10.0, 142) (9.0, 128)
oil 1 Differential limit % (1.0, 14) EM
. . between cylinders o
Number of main bearings 4
Compression ratio
(Non-turbo/Turbo) 10.5/8.5
Cylinder number
FRONT SEM713A
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Inspection and Adjustment

CYLINDER HEAD

Unit: mm (in)

Valve spring

43.1 (1.697)

Free height mm (in)
Standard Limit
Pressure
Head surface distortion Less than 0.1 (0.004) N (kg, Ib) at height

0.05 (0.0020)

Camshaft cente(

Camshaft center
/

— ~/

mm (in)  imit

536.4 (54.7, 120.6)
at 26.5 (1.043)

452.79 (46.17, 101.80)
at 26.5 (1.043)

Standard

Out-of-square

mm (in)

Less than 1.8 (0.071)

Unit: mm (in)

30.955 - 30.965
(1.2187 - 1.2191)

31.000 - 31.020
(1.2205 - 1.2213)

0.035 - 0.065
(0.0014 - 0.0026)

Unit: mm (in)

Service

10.223 - 10.234
(0.4025 - 0.4029)

6.000 - 6.018
(0.2362 - 0.2369)

H

Hydraulic valve lifter

Helght ydra a te

138 £0.1

(5433 £ 0.004) 169.5 - 169.7 , _

; (6.673 - 6.681) Lifter outer diameter
\Z SEM889D Lifter guide inner diameter
Clearance between lifter and lifter guide
VALVE
Unit: mm (in) .
Valve guide
T (Margin thickness)
— Standard
o Valve guide
10. -10.
\ Outer diameter (003832 ) (1)03323)
T Valve guide
D d
Inner diameter
(Finished size)
| L SEM188 Cylinder head valve 9.975 - 9.996

Valve head diameter "'D”
Intake 34.0 - 34.2 (1.339 - 1.346)

Exhaust 29.5 - 29.7 (1.161 - 1.169)

guide hole diameter

10.175 - 10.196

_ (0.3927 - 0.3935) | (0.4006 - 0.4014)

Valve length "“L"
Intake 103.1 - 103.3 (4.059 - 4.067)

Exhaust 103.6 - 103.8 (4.079 - 4.087)

Valve stem diameter 'd”
Intake 5.965 - 5.980 (0.2348 - 0.2354)

Exhaust 5.945 - 5.960 (0.2341 - 0.2346)

Interference fit of valve 0.027 - 0.059
guide (0.0011 - 0.0023)
Standard Max. tolerance

Intake 0.020 - 0.053
Stem to guide (0.0008 - 0.0021) 0.10
clearance 0.040 - 0.073 (0.0039)

Exhaust

(0.0016 - 0.0029)
. _— 0.20

Valve deflection limit — (0.0079)

Valve seat angle “a”

Intake
45°15' - 45°45'
Exhaust

Valve margin “T"
Intake 1.15 - 1.45 (0.0453 - 0.0571)

Exhaust 1.35 - 1.65 (0.0531 - 0.0650)

Valve margin “T" limit More than 0.5 (0.020)

Valve stem end surface

grinding limit Less than 0.2 (0.008)

Valve clearance
Intake 0 (0)

Exhaust 0 (0)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)
Inspection and Adjustment (Cont’d)

VALVE SEAT
Standard Service
D, D,
Intake
D, Gl
H
MA
Exhaust D,
D, LC
H H )
EF
. EC
b FE
SEMS529C
Unit: mm (in)  CL
Standard Service*
In. 36.000 - 36.016 (1.4173 - 1.4179) 36.500 - 36.516 (1.4370 - 1.4376) MT
Cylinder head seat recess diameter-(D,)
Ex. 31.500 - 31.516 (1.2402 - 1.2408) 32.000 - 32.016 (1.2598 - 1.2605)
In. 0.081 - 0.113 (0.0032 - 0.0044)
Valve seat interference fit AT
Ex. 0.064 - 0.096 (0.0025 - 0.0038)
In. 36.097 - 36.113 (1.4211 - 1.4218) 36.597 - 36.613 (1.4408 - 1.4415)
Valve seat outer diameter (D,)
Ex. 31.580 - 31.596 (1.2433 - 1.2439) 32.080 - 32.096 (1.2630 - 1.2636) PD
In. 29.85 - 30.15 (1.1752 - 1.1870)
Valve seat inner diameter (D,)
Ex. 24.35 - 24.65 (0.9587 - 0.9705) EA
In. 5.9 - 6.0 (0.232 - 0.236) 5.35 - 5.45 (0.2106 - 0.2146)
Height (H)
Ex. . 5.9-6.0(0.232 - 0.236) 5.9 - 6.0 (0.232 - 0.236)
In. 45° RA
Face angle (6)
Ex. 45°
Face inner diameter (D,) In. 31.5 (1.240) BR
in 33.6 - 33.8 (1.323 - 1.331) : Valve seat surfac:.g must'be corrected to
Face outer diameter (D) specified value.
Ex. 28.9 - 29.1 (1.138 - 1.146) ST
BF
HA
EL
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

Available piston

Inspection and Adjustment (Cont’d)
PISTON, PISTON RING AND PISTON PIN

Unit: mm (in)
- )
 — =
Tos S ol
a O
SEM740D

Piston skirt diameter “A”
Standard
Grade No. 1
Grade No. 2
Grade No. 3

0.25 (0.0098)
oversize (Service)

0.50 (0.0197)
oversize (Service)

86.975 - 86.985 (3.4242 - 3.4246)
86.985 - 86.995 (3.4246 - 3.4250)
86.995 - 87.005 (3.4250 - 3.4254)

87.225 - 87.275 (3.4340 - 3.4360)

87.475 - 87.525 (3.4439 - 3.4459)

T T

a'’ dimension

48.0 (1.890)

Piston pin hole diameter

21.987 - 21.999 (0.8656 - 0.8661)

Piston clearance to cylin-
der block

Non-turbo

Turbo

0.015 - 0.035 (0.0006 - 0.0014)
0.025 - 0.045 (0.0010 - 0.0018)

Piston ring

Unit: mm (in)
Standard Limit
Side clearance
To 0.040 - 0.073
P (0.0016 - 0.0029)
0.1 (0.004)
ond 0.030 - 0.063
(0.0012 - 0.0025)
. © 0.015- 0.185
oil (0.0006 - 0.0073) 0.2 (0.008)
End gap
To 0.21 - 0.40
P (0.0083 - 0.0157)
0.50 - 0.76
2nd (0.0197 - 0.0299) 1.0 (0.039)
o 0.20 - 0.76
Oil (rail ring) (0.0079 - 0.0299)

Piston pin

Unit: mm (in)

Piston pin outer diameter

21.989 - 22.001 (0.8657 - 0.8662)

Interference fit of piston pin to
piston

0 - 0.004 (0 - 0.0002)

Piston pin to connecting rod
bushing clearance

0.005 - 0.017 (0.0002 - 0.0007)

* Values measured at ambient temperature of 20°C (68°F)

CONNECTING ROD

Unit: mm (in)

Center distance

154.1 - 154.2 (6.067 - 6.071)

Bend [per 100 (3.94)]

Limit 0.15 (0.0059)
Torsion [per 100 (3.94)]

Limit 0.3 (0.012)
Piston pin bushing inner diame- 22.000 - 22.012 (0.8661 -
ter* 0.8666)
Connecting rod big end inner 53.000 - 53.013 (2.0866 -
diameter 2.0871)

Side clearance
Standard

Limit

0.20 - 0.35 (0.0079 - 0.0138)
0.40 (0.0157)

* After installing in connecting rod
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)
Inspection and Adjustment (Cont’d)

CAMSHAFT AND CAMSHAFT BEARING CYLINDER BLOCK
Unit: mm (in) Unit: mm (in)
X
T T @l
)
A ! D
— ! 0 ; MA
SEMS568A EM
Standard Max. tolerance
Camshatft journal to 0.045 - 0.086
bearing clearance (0.0018 - 0.0034) 0.15 (0.0059) LG
Inner diameter of cam- 28.000 - 28.021 .
shaft bearing (1.1024 - 1.1032) EF &
1A
Outer diameter of 27.935 - 27.955 . SEM32 E@
camshaft journal (1.0998 - 1.1006) Surface flatness
Camshaft runout Less than 0.1 (0.004) Standard Less than 0.03 (0.0012)
[T.LR.Y] 0.04 (0.0016) T EE
Limit 0.10 (0.0039)
Camshaft end pla 0.03-0.08 —
play (0.0012 - 0.0031) Cylinder bore
Inner diameter CL
Standard
1
Grade No. 1 87.000 - 87.010 (3.4252 - 3.4256) MT
wA Grade No. 2 87.010 - 87.020 (3.4256 - 3.4260)
- Grade No. 3 87.020 - 87.030 (3.4260 - 3.4264)
/ Wear limit 0.20 (0.0079) AT
Out-of-round (X - Y) Less than 0.015 (0.0006)
EM671 Taper (A - B - C) Less than 0.015 (0.0006) PD
Cam height “A™ Main journal inner
Intake diameter
40.405 - 40.595 (1.5907 - 1.5982) EA
Exhaust Grade No. 0 66.645 - 66.654 (2.6238 - 2.6242)
me.:':t' imit of cam 0.15 (0.0059) Grade No. 1 66.654 - 66.663 (2.6242 - 2.6245)
i .
. ! - 66.672 (2.6245 - 2.624
*Total indicator reading Grade No. 2 66.663 - 66.672 (2.6 6249) RA
Difference in inner
diameter between
Valve timing cylinders R
> Standard Less than 0.05 (0.0020)
N
N ST
«Q~
e0
S BF
O
<
§
HA
EM120 EL
Unit: degree
a b c d e f
248 248 -1 69 9 59
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

CRANKSHAFT

Inspection and Adjustment (Cont’d)
AVAILABLE MAIN BEARING

Unit: mm (in)

Main journal dia. "‘Dm”
Grade No. 0
Grade No. 1
Grade No. 2

62.967 - 62.975 (2.4790 - 2.4793)
62.959 - 62.967 (2.4787 - 2.4790)
62.951 - 62.959 (2.4784 - 2.4787)

Pin journal dia. !'‘Dp”’
Grade No. 0
Grade No. 1
Grade No. 2

49.968 - 49.974 (1.9672 - 1.9675)
49.962 - 49.968 (1.9670 - 1.9672)
49.955 - 49.962 (1.9667 - 1.9670)

o=

Center distance ‘'r

41.47 - 41.53 (1.6327 - 1.6350)

Out-of-round (X - Y)

Upper main bearing
(With oll groove)

*: With oil groove
FRONT

No. 2

No. 3

Lower main bearing

No. 4 (without oil groove)

SEM327A

No. 1 main bearing

Standard Less than 0.005 (0.0002)

Limit 0.02 (0.0008)
Taper (A - B)

Standard Less than 0.005 (0.0002)

Limit 0.02 (0.0008)
Runout [T.L.LR.]

Standard Less than 0.10 (0.0039)

Free end play
Standard

Limit

0.05 - 0.18 (0.0020 - 0.0071)
0.30 (0.0118)

=

Out-of-round
Taper

&
%.

Dp
SEM645
X-Y
A-B
A B,
r N
EM715

Grade Thickness “T" Width “W" Identification
number mm (in) mm (in) color
1.817 - 1.821
0 (0.0715 - 0.0717) Black
1 1.821 - 1.825 Brown
(0.0717 - 0.0719)
2 1.825 - 1.829 22.4-22.6 Green
(0.0719 - 0.0720) (0.882 - 0.890)
1.829 - 1.833
8 (0.0720 - 0.0722) Yellow
4 1.833 - 1.837 Blue

(0.0722 - 0.0723)

No. 2 and 3 main bearing

Grade Thickness “T"' Width “W" Identification
number mm (in) mm (in) color
1.817 - 1.821
(0.0715 - 0.0717) Black
1 1.821 - 1.825 Brown
(0.0717 - 0.0719)
2 1.825 - 1.829 18.9 - 19.1 Green
(0.0719 - 0.0720) (0.744 - 0.752)
1.829 - 1.833
3 (0.0720 - 0.0722) Yellow
4 1.833 - 1.837 Blue

(0.0722 - 0.0723)
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SERVICE DATA AND SPECIFICATIONS (S.D.S.)

No. 4 main bearing

Inspection and Adjustment (Cont’d)

Grade Thickness "'T" Identification
number mm (in) color
1.817 - 1.821
0 (0.0715 - 0.0717) Black
; 1.821- 1.825 Brown
(0.0717 - 0.0719)
1.825 - 1.829
2 (0.0719 - 0.0720) Green
1.829 - 1.833
8 (0.0720 - 0.0722) Yellow
1.833 - 1.837
4 (0.0722 - 0.0723) Blue
Undersize
Unit: mm (in)
. Main journal
Thickness diameter “Dm”’
1.948 - 1.956 Grind so that bear-

0.25 (0.0098)

(0.0767 - 0.0770)

ing clearance is the
specified value.

AVAILABLE CONNECTING ROD BEARING

Connecting rod bearing

Grade Thickness “T"’ Identification
number mm (in) color
1.496 - 1.499
0 (0.0589 - 0.0590) No color
] 1.499 - 1.502 Brown
(0.0590 - 0.0591)
1.502 - 1.505
2 (0.0591 - 0.0593) Green
1.505 - 1.508
8 (0.0593 - 0.0594) Yellow .
Undersize
Unit: mm (in)
Thickness | /27K pin journal
diameter “'‘Dp
0.08 1.540 - 1.548
(0.0031) (0.0606 - 0.0609)
0.12 1.560 - 1.568 ﬁ""c‘:esa"r;:ig:i;
(0.0047) (0.0614 - 0.0617) g ce
specified value.
0.25 1.625 - 1.633
(0.0098) (0.0640 - 0.0643)

TURBOCHARGER

Unit: mm (in)

Rotor shaft
Runout [T.LR.]*
End play

0.056 - 0.127 (0.0022 - 0.0050)
0.013 - 0.096 (0.0005 - 0.0038)

*Total indicator reading

MISCELLANEOUS COMPONENTS

Unit: mm (in)

Flywheel
Runout [T.LR.]*

Less than 0.15 (0.0059)

*Total indicator reading

Bearing clearance

Unit: mm (in)

E
EC

Main bearing clearance
Standard
Limit

0.028 - 0.055 (0.0011 - 0.0022)
0.090 (0.0035)

Connecting rod bearing clear-
ance :

Standard

Limit

0.028 - 0.048 (0.0011 - 0.0019)
0.090 (0.0035)
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PRECAUTIONS/PREPARATION

WARNING:

Supplemental Restraint System “AIR BAG”
The Supplemental Restraint System “Air Bag’’ helps to reduce the risk or severity of injury to the driver
in a frontal collision. The Supplemental Restraint System consists of an air bag (located in the center of
the steering wheel), sensors, a diagnosis unit, warning lamp, wiring harness and spiral cable. Informa-
tion necessary to service the system safely is included in the BF section of this Service Manual.

a. To avoid rendering the SRS inoperative, which could lead to personal injury or death in the event
of a severe frontal collision, all maintenance must be performed by an authorized NISSAN dealer.

b. Improper maintenance, including incorrect removal and installation of the SRS, can lead to personal
injury caused by unintentional activation of the system.

c. All SRS electrical wiring harnesses and connectors are covered with yellow outer insulation. Do not
use electrical test equipment on any circuit related to the SRS ““Air Bag”'.

Liquid Gasket Application Procedure

a. Before applying liquid gasket, use a scraper to remove all
traces of old liquid gasket from mating surfaces and
grooves, and then completely clean any oil stains from
these portions.

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

Groove Bolt hole e Be sure liquid gasket is 3.5 to 4.5 mm (0.138 to 0.177 in)
wide (for oil pan).
e Be sure liquid gasket is 2.0 to 3.0 mm (0.079 to 0.118 in)
SEM371C wide (in areas except oil pan).

c. Apply liquid gasket to inner surface around hole perimeter
area. (Assembly should be done within 5§ minutes after
coating.)

d. Wait at least 30 minutes before refilling engine oil and
engine coolant.

Special Service Tools

Tool number

(Kent-Moore No.) Description
Tool name

ST25051001

(J25695-1)

Oil pressure gauge

SLC861A

ST25052000 Adapting oil pressure gauge to cylinder block
(J25695-2)
Hose
SLC862A
WS39930000 Pressing the tube of liquid gasket

«c — )

Tube presser

SLC863A

EG17650301
(J33984-A)

Radiator cap tester
adapter

Adapting radiator cap tester to radiator filler neck

SLC864A

LC-2



ENGINE LUBRICATION SYSTEM

Valve timing control
system

Lubrication Circuit

Intake camshaft

/—When not operating

Q,' o
I\ i»Valve timing control solenoid valve
Valve

Orifice (check ball)

Qil gallery for hydraulic valve lifters

-Orifice
Front
side
Cylinder
block
Orifice Camshaft

Main

Qil filter
Qil pan
Oil pump

Qil strainer

Hydraulic valve lifter

and camshaft journals

Main gallery

Camshaft

QOil filter
gallery

Turbocharger
(Right side)

E> Feed
. Return

Qil pump

Qil strainer

Turbo model

<: Oil passage

Oil gallery

&

By-pass passage

il

To oil pan

—

"3 Turbo model only

1

Main bearing L Piston oil jets I ! |

—‘l Connecting rod bearing 1

I Connecting rod I

L Piston

|
|
|
|
]
|
i
|
|
|
|
|
|
I
;*—4
|
"
|
|
|
|
|

I_— Turbochargers ]_i l Check ball J [ Orifice |
—- . - N - 1 "
_/&__ 1 Cylinder head oil gallery —I
- — | -
l Hydraulic valve lifter l take
" camshaft

Camshaft

Hydraulic
valve lifter

Main gallery

Turbocharger
(Left side)

SLC580A
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| ENGINE LUBRICATION SYSTEM

SLC317A

S§T25051001
(J25695-1)

S§T25052000
(J25695-2)

SLC926

Check valve

[O): Nem (kg-m, ft-Ib)
SLC581A

22 - 29 ) : Nem (kg-m, ft-Ib)

(2.2 - 3.0, 16 - 22)

SLC865A

Oil Pressure Check

WARNING:

e Be careful not to burn yourself, as the engine and oil may
be hot.

e Oil pressure check should be done in ‘“Neutral position”.

1. Check oil level.
2. Remove oil pressure switch.

3. Install pressure gauge.

4. Start engine and warm it up to normal operating tempera-
ture.

5. Check oil pressure with engine running under no-load.

Engine speed Approximate discharge pressure

rpm kPa (kg/cm?, psi)
Idle speed More than 78 (0.8, 11)
3,000 353 - 451 (3.6 - 4.6, 51 - 65)

If difference is extreme, check oil passage and oil pump for oil
leaks.

6. Install oil pressure switch with sealant.

Oil Filter Bracket (Turbo model)

e Check oil cooler check valve for valve opening pressure.
Opening pressure:
324 - 363 kPa (3.3 - 3.7 kg/cm?, 47 - 53 psi)

Oil Pump

REMOVAL

1. Drain oil.

2. Remove oil pan. (Refer to “OIL PAN — Removal’” in EM
section.)

3. Remove oil pump assembly.

LC-4



ENGINE LUBRICATION SYSTEM

Oil Pump (Cont’d)
DISASSEMBLY AND ASSEMBLY

Outer gear
(non-turbo model) Cover
Inner gear
(non-turbo model) @“
O] ms: 22-29
@2-30,16-22) Ol pumP MA
Mé: 6.3 -83
(0.64 - 0.85, 4.6 - 6.1;@
e 37-50
@‘ | Outer gear (0.38 - 0.51, EM
Front \N nner gear (turbo model) 27 -3.7)
oil seal @ \ (turbo model)
: I 6.3 - 8.3 (0.64 - 0.85, 4.6 - 6.1
Regulator valve \~\ \ ( \“?@/' © ( )
g : N . [O) 6.3 - 8.3 (0.64 - 0.85, 4.6 - 6.1) EE
Spring g EC
Regulator
valve seat—j . Oil strainer
' FE
Cap [O) 39 - 69 |Washer & g |
@-7 5 é\
29 - 51) O 16 - 21 (16 - 21,12-15)  [OJ: Nem (kg-m, ft-Ib) sicaaea oL
e Always replace with new oil seal and gasket.
e When assembling, apply engine oil to inner and outer [
gears.
e Be sure that O-ring is properly installed.
AT
INSPECTION
Using a feeler gauge, check the following clearances: PD
Standard clearance:
Turbo model Unit: mm (in)
SLC549 FA
Body to outer gear clearance @ 0.110 - 0.200 (0.0043 - 0.0079)
Feeler gauge Inner gear to crescent clearance ® 0.223 - 0.333 (0.0088 - 0.0131)
Outer gear to crescent clearance ® 0.210 - 0.320 (0.0083 - 0.0126) RA
Housing to inner gear clearance ® 0.050 - 0.090 (0.0020 - 0.0035)
Housing to outer gear clearance @ 0.050 - 0.110 (0.0020 - 0.0043)
Inner gear to brazed portion of BR
0.045 - 0.091 (0.0018 - 0.0036
body clearance 045 - 0.091 (0 0.0036)
b o ST
Non-turbo model Unit: mm (in)
Body to outer gear clearance @ 0.114 - 0.200 (0.0045 - 0.0079)
Inner gear to outer gear tip clearance ® Less than 0.18 (0.0071) BE
Body to inner gear clearance ® 0.050 - 0.090 (0.0020 - 0.0035)
Body to outer gear clearance @ 0.050 - 0.110 (0.0020 - 0.0043)
Inner gear to brazed portion of body 0.045 - 0.091 (0.0018 - 0.0036) HA
clearance
5 X If any clearance exceeds the limit, replace gear set or entire oil ’
3 > 5 EL
NN UQQ pump assembly.
. =< 5
/
]
® @ SLC866A
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ENGINE LUBRICATION SYSTEM

Oil Pump (Cont’'d)

Inner gear

Oil pump body

-® = SLC848A

Oil pump body

©- @ = @ SLC849A

AR REGULATOR VALVE INSPECTION
egulator‘valve

k 1. Visually inspect components for wear and damage.
2. Check oil pressure regulator valve sliding surface and
valve spring.
3. Coat regulator valve with engine oil and check that it falls
smoothly into the valve hole by its own weight.
4. Check regulator valve to oil pump body clearance.

Clearance:
®: 0.040 - 0.097 mm (0.0016 - 0.0038 in)
© If it exceeds the limit, replace oil pump assembly.

Oil pressure relief valve

OIL PRESSURE RELIEF VALVE INSPECTION

Inspect oil pressure relief valve for movement, cracks and
breaks by pushing the ball. If replacement is necessary,
remove valve by prying it out with a suitable tool.

Install a new valve by tapping it in place.

SLC231A

Oil Cooler (Turbo model)

[0 : Nem (kg-m, ft-Ib)

From oil filter bracket

o

&

Tube assembly f

Tag 3.1 -4.:&_ T
?M (0.32 - 0.4:,‘ To oil pan —
23 -32)

é{;\“
O 16 - 19

‘: /3l\l cc7ler
28 - 33) \@”'\ % /i\
‘ = g

16 - 19
3 N\ (1.6 - 1.9, 12 - 19)
/ \ Bracket

‘ : Oil flow SLC582A




ENGINE COOLING SYSTEM

Cooling Circuit

To @
R,
A\
To heater

To heater

From heater

Cylinder )
block j
From r
cylinder
head
From
cylinder
l head
|~ Return
To radiator -z ' 4 pipe ’ t

From radiator

Thermostat—/

body
(Right
side)
Water pump

Arottle

4rottle

body
(Left side)

Water pump
Thermostat

SLCB803A

MA

EM

EF
EC

FE

cL

4”7 Radiator l:_—_—___'._] Reservoir tank - Th tat
I > 4| @ : Thermostat open
Thermostat | <1 : Thermostat closed
: ™" Turbo model only
Water outlet ‘TThermonat housng HE
T
p—— —
r Water pump . rTurbocharger (Left sideLI [ Turbocharger (Right side) J !
|

I

—

[ cytinder block (Left side) |

Cylinder block (Right side) rmrottle body (Left side) | [

Throttle body (Right side) |

e ]

IACV-AAC valve

]

] , v
rCyIinder head (Left side) | |7Cylinder head (Right sideLl [
] ¥

.

SLC804A

MT

| AT

PD

FA

System Check
WARNING:

RA

Never remove the radiator cap when the engine is hot; serious

burns could be caused by high pressure fluid escaping from the

radiator.

BR

Wrap a thick cloth around the cap and carefully remove by

turning it a quarter turn to allow built-up pressure to escape.

Then continue to turn the cap until it can be removed safely.

EG17650301
(J33984-A)

a tester.
CAUTION:

sLcrsea| age.

LC-7

CHECKING COOLING SYSTEM HOSES

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

CHECKING COOLING SYSTEM FOR LEAKS
To check for leakage, apply pressure to the cooling system with

Testing pressure: 157 kPa (1.6 kg/cm?, 23 psi)

ST

BF

HA

EL

Higher than the specified pressure may cause radiator dam-



ENGINE COOLING SYSTEM

EG17650301
(J33984-A)

SLC867A

System Check (Cont’d)
CHECKING RADIATOR CAP

To check radiator cap, apply pressure to cap with a tester.
Radiator cap relief pressure:
78 - 98 kPa (0.8 - 1.0 kg/cm?, 11 - 14 psi)

Water Pump

: Apply recommended sealant
(NISSAN genuine part: KP610-00250
or equivalent).

Liquid gasket

[C] 16 - 21 N-m
(1.6 - 2.1 kg-m,
12 - 15 ft-Ib)

SLC805A

REMOVAL AND INSTALLATION

1. Drain coolant from drain cocks on both sides of cylinder

block and radiator.

Remove the following parts:

Under cover

Radiator

Drive belts

Cooling fan and coupling

Water inlet and outlet

Crank pulley

Timing belt cover

Remove water pump

After repairing or replacing water pump, install any parts

removed in reverse order of removal.

CAUTION:

e When removing water pump assembly, be careful not to get
coolant on timing belt.

e Water pump cannot be disassembled and should be
replaced as a unit.

e After installing water pump, connect hose and clamp
securely, then check for leaks using radiator cap tester.

AweOGOOOOOON
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ENGINE COOLING SYSTEM

Water Pump (Cont’d)

INSPECTION
1. Check for badly rusted or corroded vanes and body assem-
bly.

2. Check for rough operation due to excessive end play.

SLC738|

Thermostat

REMOVAL AND INSTALLATION

1. Drain coolant from drain cocks on both sides of cylinder
block and radiator.

Remove the following parts:

Under cover

Radiator upper hose

Radiator shroud

Fan belt

Cooling fan and coupling

Water inlet

Remove thermostat.

weeeoeeoeon

Heater pipe (feed)

Heater pipe

(return)

[Qe3-83
(0.64 - 0.85,

To cylinder head 4.6-6.1)

/' To cylinder
Water @ head

outlet

) [©) 16- 21 (1.6 - 2.1, 12- 15)
Thermostat
housing

.

L/@\M 63-83

(0.64 - 0.85, 4.6 - 6.1)

Water
[ inlet

Thermostat

(o)

[O] : N-m (kg-m, ft-Ib)

16-19
(1.6-1.9,12-14)

SLC320A
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ENGINE COOLING SYSTEM
Thermostat (Cont’d)

Upper 4. After repairing or replacing thermostat, install thermostat

‘. , %-‘@9'8 valve with jiggle valve facing upwar<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>