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PRECAUTIONS b

SN

Observe the folfowing precautions to ensure safe and proper
servicing.

Precautions lor Supplemental Restraint System
"AIR BAG" and "SEAT BELT PRE-TENSIONER"

The Supplements! Restraint System "Air Bag" and “Seat belt
pre-tensioner”, used along with a seat belt, help to reduce the
risk or severity of injury to the driver and front passenger in a
frontal collision. The Supplemental Restraint System consists
of air bag modules (located in the center of the steering wheel
and on the instrument panel on the passenger side), a seat
belt pre-tensioner, a diagnosis sensor unit, warning lamp, wir-
ing harness and spiral cable. Information necessary to service
the system safely is included in the RS section of this Service
Manual.

WARNING:

e To avoid rendering the SRS inoperative, which could
increase the risk of persona! injury or death in the event
of a collision which would result in air bag inflation, 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.

General Precautions

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

Keep the work area well venlilated and free of any flam-
mable materials. Special care should be taken when han-
dling any flammable or poisonous materials, such as
gasoline, refrigerant gas, etc. When working in a pit or
other enclosed area, be sure lo properly ventilale the area
before working with hazardous materials.

Do not smoke while working oh the vehicle.
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General Precautions (Cont'd)

Before jacking up the vehicle, apply wheel chocks or other
lire 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 before working on the vehicle

These operations should be done on a level surface.
When removing a heavy component such as the engine or
transaxle/transmissinn, 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

Before starting repairs which do not require battery power, cdes
always turn off the ignition switch, then disconnect the

ground cable from the battery to prevent accidental short *.
circuit. ’

0l
T

€l

To prevent serious burns, avoid contact with hot metal ~VV\
parts such as the radiator, exhaust manifold, tail pipe and
muHler. Do not remove the radiator cap when the engine &
is hot.

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

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

Clean all disassembled parts in the designated liquid or
solvent prior to inspection or assembly e
Replace oil seals, gaskets, packings, O-rings, locking
washers, cotter pins, self-locking nuts, etc. with new ones.
Replace inner and outer races ol tapered roller bearings
and needle bearings as a set.

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

Do not touch the terminals of electrical components which
use microcomputers (such as ECMs).

Static electricity may damage internal electronic compo-
nents
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PRECAUTIONS

General Precautions (Cont'd)

« After disconnecting vacuum_or air hoses, attach a tag to
indicate the proper connection.

¢ Use only the fluids and the lubricants specified in MA sec-
tion and HA section or their equivalents

« Use approved bonding agent, sealants or their equivalents
when ‘required

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

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

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

Precautions for Multiport Fuel Injection System
or ECCS Engine

« Sefore connecting or disconnecting multiport fuel injection
system or ECM (ECCS control module) harness connector,
be sure to turn the ignition switch to the "OFF" position
and disconnect the negative battery terminal
Otherwise, there may be damage to ECM.

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

« Be careful not to jar components such as 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 wfll be excessively high. To prevent
this, follow the procedure below:

1. Use unleaded gasoline only. Leaded gasoline will seri-
ously damage the three way catalyst.

2. When checking for ignition spark or measuring engine
compression, make tests quickly and onfy when neces-
sary.

3. Do not run engine when the fuel tank level is low, other-
wise the engine may misfire causing damage lo lhe con-
verter.

Do not place the vehicle on flammable material. Keep flamma-

ble material off the exhaust pipe and the three way catalyst

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
follow all required maintenance instructions and operating
procedures.

For proper operation of lhe 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
perfifod of time, let it idle for a few minutes prior [0 shutting
it off.
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Engine Oils

Prolonged and repealed contact with used engine oil may

cause skin cancer. Try to avoid direct skin contact with used

oil. If skin contact is made, wash thoroughly with soap or hand

cleaner as soon as possible

HEALTH PROTECTION PRECAUTIONS v

« Avoid prolonged and repeated contact with oils, particu-
larly used engine oils,

« Wear protective clothing, including impervious gloves
where practicable.

« Do not put oily rags in pockets

« Avoid contaminating clothes, particularly underpants, with
oil. T

« Heavily sailed clothing and oil-impregnated footwear
should not be worn. Overalls must be cleaned regularly-

« First Aid treatment shouid be obtained immediately for :s
open cuts and wounds.

¢ Use barrier creams, applying them before each work
period, to help the removal of oil from the skin. al

¢ Wash with soap and water to ensure all oil is removed
(skin cleansers and nail brushes will help). Preparations
containing lanolin replace the natural skin oils which have *1:
been removed

« Do not use gasoline, kerosine, diesel fuel, gas oil, lhinners
or solvents for cleaning skin.

« If skin disorders develop, obtain medical advice without
delay

« Where practicable, degrease components prior to han-
dling.

« Where there is a risk of eye contact, eye protection should e:e.,
be worn, for example, chemical goggles or face shields; in
addition an eye wash facility should be provided.

ENVIRONMENTAL PROTECTION PRECAUTIONS

Burning used engine oil in small space heaters or boilers can
be recommended only for units of approved design The heat-
ing system must meet the requirements of HM Inspectorate ol
Pollution for small burners of less than 04 MW. If in doubt
check with lhe appropriate local authority and/or manufacturer
of the approved appliance.

Dispose of used oil and used oil fillers through authorized
waste disposal contractors to licensed waste disposal sites, or
to the waste oil reclamation trade. If in doubt, contact the local
authority for advice on disposal facilities, KN
It is illegal to pour used oil on to the ground, down sewers or
drains, or into water courses

The regulations concerning the pollution of the environment
witl vary from country to country.
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PRECAUTIONS

Precautions for Fuel

Unfeaded premium gasoline with an octane rating of at ieast
95 AKI {Anti-Knock Index) number (Research octane number
96).

CP)\UTION:

Using a fuel other than that specified could adversely affect
the emission control devices and systems, and could also
affect the warranty coverage validity.

Under no circumstances shoufd a leaded gasoline be used,
since this will damage the three way catalyst.
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e HOW TO USE THIS MANUAL

« ALPHABETICAL INDEX is provided at the end of this manual so that you can rapidly find the item
and page you are searching for.

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

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

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

« THE PAGE NUMBER of each section consists of two letters which designate the particular section

and a number (e.g. "BR-5").

THE LARGE ILLUSTRATIONS are exploded views (See below) and contain tightening torques, lubri-

cation points, section number of the PARTS CATALOG (e.g. SEC.440) and other information neces-

sary to perform repairs.

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

the appropriate PARTS CATALOG.

"Example"

SEC. 440
FPad relainar

{Upper side) BWH /-fOJ 54 -64 (5.5.S.5. 40 -47)

Qﬁ}@ @&@

--Wfain pin

Torave VP|n Boot/ IS to sliding portion
ramber —.
I—Cupper washer
f\ Fﬂ 17 - 20
(1.7 -2,0, 12 - 14)
Pad retainer

(Lower side) WitL —

o, T - Brake hose
I o & T Alr bleeder
/- @ ' - 17-9(0.7-09, 51 - S6)
. \ \ Pin boll
Outer shien J'i/ \ A Cylinder ba&f PP M -31 (22-32 1 - 23)
Fad \ § )
Dustmla_/ i ~- Piston seal El £t
Y psion ]

[ N-m (kg-m. fi-fb)
SBH364AA

& 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 the complicated units such as the automatic
transaxle or transmission, etc. are presented in a step-by-step format where necessary.
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HOW TQ USE THIS MANUAL

HOW TO READ WIRING DIAGRAMS

« The following SYMBOLS AND ABBREVIATIONS are used:
o, : Tightening torque M/T Manual Transaxle/Transmission
'Eg Should be lubricated with grease. AIT Automatic Transaxle/
Unless otherwise indicated, use Transmission
recommended mufti-purpose AlC Air Conditioner
grease. PIS Power Steering
in Should be lubricated with oil. Tool Special Service Tools
EJ Sealing point SAE :  Society of Automotive Engineers.
<ft Checking point Inc.
Q Always replace after every disas- ATF : Automatic Transmission Fluid
sembly. D, Drive range 1st gear
E3 ® : Apply petroleum jelly. 0, Drive range 2nd gear
: Apply ATF o Drive range 3rd gear
W : Select with proper thickness. d4 Drive range 4th gear
ti Adjustment is required. oD Overdrive
SDS :  Service Data and Specifications 2 2nd range 2nd gear
LH, RH :  Left-Hand, Right-Hand 2, 2nd range 1st gear
FR, RR . Front, Rear 1j : 1st range 2nd gear
1, . 1st range 1st gear

The UNITS given in this manual are primarily expressed as the SI UNIT (International System of Unit),
and alternatively expressed in the metric system and in the yard/pound system.
"Example"
Tightening torque:

59 - 78 N-m (6.0 - 8.0 kg-m, 43 - 58 ft-lb)
TROUBLE DIAGNOSES are included in sections dealing with complicated components.
SERVICE DATA AND SPECIFICATIONS are contained at the end of each section for quick reference
of data
The captions WARNING and CAUTION warn you of steps that must be followed to prevent personal
injury and/or damage to some part of the vehicle.
WARNING indicates the possibility of personal injury if instructions are not followed
CAUTION indicates the possibility of component damage if instructions are not followed.
BOLD TYPED STATEMENTS except WARNING and CAUTION give you helpful information.
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Sample/Wiring Diagram — EXAMPL —
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HOW TO, READ WIRING DIAGRAMS -

ponal splica

MIT midoly

Sample/Wiring Diagram — EXAMPL — (Cont'd)
OPTIONAL SPLICE

SQI858

HOW TO READ WIRING DIAGRAMS

Description
Number Item Description
- . 9 This shows the condition when the system receives battery posilive vollage
1 Power condition
(can be operated)
- w The double line shows thai this is a fusible Sink
2 Fjsible link « The open circle shows current flow in and the shaded circle shows current
flow out
B N Fusible fink/f | i * This shows the location ol the fusible link or (use in the lIjsible link or fuse
usible Tinkfluse focation box See "POWER SUPPLY ROUTING"' in EL section (or arrangement,
« The single line shows that this is a fuse
4 Fuse « T\\e open circle shows current flow in and the shaded circle shows current
flow out.
5 Current rating * This shows the current rating of the fusible link or (use
« This shows that connector tJT) is female and connector (WT) is male.
* The GR wire is located in the Al terminal of both connectors.
6 Connectors . . - .
* Terminal No with an alphabet (A1, B5, etc) indicates lhal the connector is
SMJ connector Refer to GI-16-
« This shows Lhal the system branches to another syslem identified by ceM
7 System branch .
code (section and syslem)
i . « The open circle shows that the splice is optional depending on vehicle appli-
8 Optional splice .
cation.
9 Splice « The shaded circle snows that Ihe splice is always on the vehicle.
b . * This arrow shows that ihe circuit continues to an adjacent page
10 age crossing * The A wilS match with Ihe A on the preceding or next page.
\ Option abbreviation * This shows thai the circuit is optional depending on vehicle application.
« This shows thai continuity exists between terminals 1 and 2 when the switch
12 Switch is in the A position. Continuity exists between lerminals 1 and 3 when the
switch is in the B position.
* This arrow shows lhat the circuit continues to another pagB identified by cell
b c . code.
13 age Lrossing « The C will match with the C on another page within the system oiher than the
next or preceding pages.
Rel « This shows an internal representation of the relay See ™ STANDARDIZED
14 elay RELAY" in EL section for details. :
« This shows that the connector is connected to the body or a terminal wilh
15 Connectors
bolt or rut.
16 Component name * This shows the name ot a component,
Component box in wave * This shows lhat another part of Ihe component *$ also shown on another
v line page (indicated by wave line) within the system
« Connector terminal in component shows thai it is a harness incorporated
18 Assembly parts
assembly
* This shows the connector number.
« The feller shows which harness ihe connector is located
19 Connector number Example- M- main harness. See 'HARNESS LAYOUT! in EL section to locale

lhe connector A coordinate grid is included lor complex harnesses to aid in
locating connectors
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HOW TO READ WIRING DIAGRAMS

Description (Cont'd)

Number } Hem Description
« This shows a code for the color of the wire
B = Bfack BR = Brown
W = White OR e« Orange
R - Red P - Pink
G « Green PL) = Purple
20 Wire color L = Blue GY - Gray
Y - Yellow 56 - Sky Blue
LG = Ught Green CH ~ Dark Brown
DG - Dark Green
When the wire color is striped, [he base color is given firs!, followed by the
stripe color as shown below-
Example: L/W =- Skio with White Stripe
21 Common component * Connectors enclosed in broken line show that those belong to the same com-
ponent.
22 Common connector * The dotted Ifnes between terminals show that these terminals are paM of the
_ same connector
« Arrow indfcates electric current How. especialfy where the direction o( stan-
dard ffow (vertically downward or horizontally from lef! to right) is dillfcult to
23 Current flow arrow follow.
« A double arrow "* *e" shows that current can flow in eilher direction
_ depending on circuit operation
e Option description « This shows a description of the option abbreviation used on [he page.
B Ground « This shows the ground connection T
. « This area shows the connector faces ot the components in lhe wiring dia-
26 Connector views
: _ gram on the page
« This shows the arrangement of fusfble Irnk(s) and luse(s), used for connector
views of POWER SUPPLY ROUTING in "EL'" section
27 Fusible link and" fuse box The open square shows current flow in, and the shaded square shows cur-
rent flow out. Same meanings as the open and shaded circles in Number 2
and A above.
28 Reference . This shows that mqre informalion on the S_uper Multi.ple Juncti0|.1 (SMJ) and
_ joint connectors exists. See Fo“dout Page in EL section for details
29 Shielded line « The line enclosed by broken line circle shows shield wire.
D Connector cafor « This .shows the code for the color of the connector For code meaning, refer
_____ to wire cofor codes above [20)
. T - - - o
31 Cafl code ThIS identities each page ol Ihe wfring dfagram by section, system and wiring
diagram page number.
32 Ground « The line spliced and grounded under wire color shows that ground Une is

spliced at the grounded connector.
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HOW TO READ WIRING DIAGRAMS

[

“Example
View from terminal side
Connector symbol

Direction mark

View fromy harness side
Conngclor symbol
Dewdle line

Dhachion mark

Conngctor @

H.S.

36164

Example

Male terminal %
Giida 2
E

Connector symbol

Female terminal

Guide

Cannactor
Connector symbol 561363

Description (Cont'd)
CONNECTOR SYMBOLS

Most of connector symbols in wiring diagrams are shown from

the terminal side.

¢ Connector symbols shown from the terminal side are

enclosed by a single line.

¢ Connector symbols shown from the harness side are
enclosed by a double line and followed by Ihe diroclion

# Male and female terminals

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

GI-13
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HOW TO READ WIRING DIAGRAMS ™ HOW TO READ WIRING DIAGRAMS

Description (Cont'd) Description (Cont'd)
SWITCH POSITIONS MULTIPLE SWITCH
Normally open Switches are shown in wiring diagrams as if the vehicle is in The continuity of multiple switch is described in two ways as
the "normal” condition. shown betow. ] ) o
A vehicle is in the "normal" condition when: « The switch chart is used in schematic diagrams.
- ignition switch is "OFF". ¢ The switch diagram is used in wiring diagrams.
« doors, hood and trunk lid/back door are closed, o T T we
« pedafs are not depressed, and Example
¢ parking brake is released.
(SWITCH CHART) (SWITCH DIAGRAM] it
WIPER SWITCH |fl|f'|| LH |#r“ l#]')
Normally closed \ [|oFF|INT[LO|HI [WASH
1 e
2 9_ H "‘h ‘L%‘ H WIPER -
- WwasH OFF WASH SWITCH
4 BLOlQIQLT] | 1 | g™ ¢
<1810l “
5
2 [e] 2
(0] K0)
J
SGIRad
o — Both ‘swit‘ches are turned in i\,:.-“
DETECTABLE LINES AND NON-DETECTABLE LINES combinaiion.
In some wiring diagrams, two kinds of lines, representing L
wires, with different weight are used.
¢« A line with regular weight (wider tine) represents a Continuity cireuit of wi e
o "detectable line for DTC (Diagnostic Trouble Code)™. A Ontnuty cireult of wiper Swid .
"detectable line for DTC" is a circuit in which ECM (ECCS SWITCH POSITION CONTINUITY CIRCUIT !
T VEHICLE control module) can detect its malfunctions with the OFF 3.4
S on-board diagnostic system. - PR —
¢ A line with less weight (thinner line) represents a "non- :
5T detectable line for DTC", A "non-detectable line for DTC" Lo 3-6
is a circuit in which ECM cannot detect its malfunctions HI 2-6 Wy
a___,n ‘EE with the on-board diagnostic system. WASH o S
%E‘PEH - BGS S| !
R wma | Dolecrable Eng
I for DTG
— . Hon-gdelectabla .
"G ling lor DT b
V5P .
ECM .
<ECCS CONTROL MODULE]
. @
SGI842 i
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HOW TO REAP WIRING DIAGRAMS

Description (Cont'd)
FOLDOUT PAGE

The foldout should be spread to read the entire wiring diagram.
Super multiple junction (SMJ)

fn wiring diagram, connectors consisting of terminals having terminal numbers with an alphabet (B1,
DO, etc ) are SMJ connectors.

If connector numbers are shown in Reference Area, these connector symbols are not shown in Connec-
tor Area, For terminal arrangement of these connectors, refer to the fold-out page at the end of this
manual.

Joint connector

Joint connector symbols are shown in Connector Area in the wiring diagram concerned. Fold-out page
also carries inside wiring layout together with such joint connector symbols.

Example
Super Multiple Junction
—n (M)
| [

mife ey o Eifrilen eferionfeierfas

| Main | B2zl “leziezlar 1) ) e P (R O

; harnessl an AdBajc3 E3|F3/G3 =% [ F] -Dics CEIre
r@ﬂ@ T Fqi: E!F‘ !p; ad

“ pepe : Fops Gslrs| pslas

~ {Engine W
| room - 4‘5'3—61 6)GE6 GE[Fe aslag
harness) AT ;{ —
FTIG? G?F}__ B7]a7
anlig Ll :UFBI‘EB Gelralesl—{calas(an
ass el les[rak lsaleole o °° [colpans
0le ofco]op [eofFojeol Galroleo|op colpolac)

—s | I
) [Main herness) {Engna roam harness) BR—}

" STARTING SYSTEM

SUPER MULTIFLE PUHCTION (Sh)
Check Terminel Arfangsmant

JOINT COMNECTOR
Termingl Arrang

»

TR @

Lnlih €

R

Connactor Area

Reference Area:
Refer to trie loldout page for the temifnal arrangement
of The connectors shown here in the “Reference Area"

——— L. 5GBS A
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HOW TO READ WIRING DIAGRAMS

Wiring Diagram Codes (Cell Codes)
Use the chart below to find out what each wiring diagram code

stands for.
Code Section Wiring Diagram Name Code Section Wiring Diagram Name
AACIV EC JACV-AAC Valve MAFS EC Mass Air Flow Sensor
i- i Wain Power Supply and Ground
ABS BR Anti-lock Brake System MAIN EC it pply
A/C.A HA Auto Air Conditioner
- — Speedometer, Tachometer, Temp
A/IC.M HA Manual Air Conditioner METER EL and Fuel Gauges
AT AT Automatic Transmission . MIL, Data Link Connector For Con-
AIM EL Headlamp System MiL EC sult
AT/C EC AT Control MIRROR EL Door Mirror
AUDIO EL Audio MULTI EL Multi-remote Control System
BACKI/L EL Back-up Lamp P/ANT EL Power Antenna
BOOST EC Boost Pressure Sensor PNP/SW EC Park/Neulrai Position Switch
CHARGE EL Charging System POWER EL Power Supply Routing
CHIME EL Warning Chime Power Steering Oil Pressure
— PST/SW EC )

CMPS EC Camshaft Position Sensor Switch
COOL/F EC Cooling Fan Control R/IFOG EL Rear Fog Lamp
DEF EL Rear Window Detogger SROOF EL Sun Roof
DEF/S EC Rear Window Detogger Signal SRS RS Supplemental Restraint System
DIFF PD Differential Oil Cooler SISIG EC Start Signal o
D/LOCK EL Power Door Lock START EL Starting System

Headlamp - With Oaylime Light STOP/L EL Stop Lamp
DTRL EL - -

System Clearance, License, and Tail

X TAIL/L EL

Engine Coolant Temperature Lamps
ECTS EC -

Sensor THEFT EL Theft Warning System

EGR and canister Control Solenoid TPS EC Throttle Position Sensor
EGRC/NV EC val

ave EL Turn Signal and Hazard Warning
FIFOG EL Front Fog Lamp TURN Lamps
FICD EC 1ACV-FICD Solenoid Valve VSS EC Vehicle Speed Sensor
F/PUMP EC Fuel Pump VTC EC VTC Solenoid Value

Headlamp—Without Daytime Light Warning Lamps
WLAMP e | gveem WARN EL g Lamp .

Y’ Wastegate Valve Control Solenoid

H/SEAT EL Healed Seal wenv EC Valve
HEAT HA Heater WINDOW EL Power Window
HLC EL Headlamp Washer WIPER EL Front Wiper and Washer
H02S EC Heated Oxygen Sensor WIP/R EL Rear Wiper and Washer
HORN EL Horn, Cigarette Lighter. Clock
IGN/SG EC Ignition Signal
ILL EL lllumination
INJECT EC Injector

Interior. Spot and Trunk Room
INT7L EL

Lamps
KS EC Knock Sensor

Gl-17

n
¥

=




HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT

Work Flow

.
f _LISTEN TO CUSTOMEH COMPLAINTS | STEP 1

[vEmry ESwmPrOM || " h—————em o __ STER 2
N
l /L SYMPTOM SIMULATION

[ MARROW THE POSSILE GAUSE - — o —— — — — — —— —~—me e — — — — S7Ep 2

INSPECT THE CIRCUIT

2GIRIE

STEP

DESCRIPTION

STEP 1

Gel detailed information about the conditions and the environment when the incident occurred.
The fallowing are key pieces of information required to make a good analysis

WHAT Vehicle Model, Engine, Transmission and the System (i.e. Radio).

WHEN Date, Time of Day, Weather Conditions. Frequency,

WHERE Road Conditions, Altitude and Tralfic Situation.

HOW System Symptoms, Operating Conditions (Other Components Interaction).
Service History and if any After Market Accessories have been installed.

STEP 2

Operate the system, road lest if necessary.
Verify the parameter of the incident,
" the problem can not be duplicated, refer to "incident Simulation Tests" nexi page

STEP 3

Get the proper diagnosis materials together including:
POWER SUPPLY ROUTING
System Operation Descriptions
Applicable Service Manuat Sections

Identify where to begin diagnosis based upon your knowledge of the system operation and the customer com-
ments.

STEP 4

Inspect the system for mechanical binding, loose connectors or wiring damage

Determine which circuits and components are involved and diagnose using the Power Supply Routing and Har-
ness Layouts.

STEP 5

Repair or replace the incident circuit or component.

STEP 6

Operate the system in all modes Verity the system works properly under all conditions. Make sure you have
not inadvertently created a new incident during your diagnosis or repair steps.

Gl-18

HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT

Incident Simulation Tests

INTRODUCTION

Sometimes the symptom is not present when the vehicle is brought in for service. Therefore, it is nec- &
essary to simulate the conditions and environment when the incident occurred. Otherwise, only a No
Trouble Found Diagnosis may be found. The following section illustrates ways to simulate the conditions/ W&
environment under which the owner experiences an electrical incident.

The section is broken into the six following topics: =4l

1. Vehicle vibration

2. Heat sensitive

3. Freezing 16

4 Water intrusion

5. Electrical load '

§. Cold or hot start up =K

Get a thorough description of the incident from the customer. Et is important for simufating the condi-

tions of the problem. re

VEHICLE VIBRATION n

The problem may occur or become worse while driving on a rough road or when engine is vibrating

(idle with A/C on). In such a case, you will want to check for a vibration related condition. Refer to the

illustration below. iff?

Connectors & harness ¢
f

Determine which connectors and wiring harness would affect the electrical system you are inspecting. *
Gently shake each connector and harness while monitoring the system for the incident you are trying
to duplicate. This test may indicate a loose or poor electrical connection. ~g

Him
Connectors can be exposed to moisture. It is possible to get a thin film of corrosion on the connector f&
terminals. A visual inspection may not reveal this without disconnecting the connector. If the problem
occurs intermittently, perhaps the problem is caused by corrosion. It is a good idea to disconnect, inspect

™R
and clean the terminals on related connectors in the system. ™
Sensors & relays Pl
Gently apply a slight vibration to sensors and relays in the system you are inspecting.
This test may indicate a loose or poorly mounted sensor or relay.

§7
Vibration test Tap gently,

RS

EX)

Ha&

Bend gently.
(e

GlI-19




HOW TO PERFORM

EFFICIENT DIAGNOSIS FOR AN EL-EJ‘CTRICAL INCIDENT

Incident Simulation Tests (Cont'd)

Possible cause

Enlarged

Mate hatt

Locked terminal

Untocked terminal
(Hidden by wire seal)

Normal

DEFORMED (ENLARGED) FEMALE TERMINALS

Fatarmitiant the connector.
cantect :
TERMINAL NOT PROPERLY SEATED
- S84

Any probe entering |ha

Iwrminal may enlarge -
the contact spring

Opening creating an

intermittent signal

Female half

Check for unlocked Terminals by
pulling each wire at the end of

Inlermittent
signade
through
peerced
ngulation

Proper crimp Insulation not

Wire strands
removed mizsing

DEFECTIVE INSULATION STRIPPING

HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT

Tester probe

When probing a connector is is possible to enlarge the contact
spring opening. H this occurs it may create an intermittent
signal in the circuit. When probing a connector, use care no)
to enlarge the opening. The probe of the Digital Multimeter
(DMM) may not fit into the connector cavity. In such cases
make an extension of a "T" pin and probe it from the harness
side of the connector. Most DMMs have accessory alligator
clips. Slide these over the probe to allow clipping the "T" pin
for a better contact. If you have any difficulty probing a
terminal, inspect the terminal Ensure you have not acciden-
tally opened the contact spring or pulled a wire loose.

GlI-20

Heating test

Do noi heal above BO°C [140"F).

SGIEAZ|

Incident Simulation Tests {Cont'd)
Engine compartment

There are several reasons a vehicle or engine vibration could
cause an electrical complaint Some of the things to check for
are:

¢ Connectors which are inaccessible for diagnosis probing-

e« Connectors which may not fully be seated.

» Wiring harness which are not long enough and are being
stressed during engine vibrations or rocking.

» Wires Saying across brackets or moving components.

e Loose, dirty or corroded ground wires.

¢ Wires routed too close to hot components.

To inspect components under the hood, start by verifying the
integriSy of ground connections. {Refer to GROUND INSPEC-
TION described later.) First check that the system is properly
grounded. Then check for loose connection by gently shaking
the wiring or components as previously explained. Using the
wiring diagrams inspect the wiring for continuity.

Behind the instrument panel

Improperly routed or improperly clamped harness can
become pinched during accessory installation. Vehicle vibra-
tion can aggravate a harness which is routed along a bracket
or near a screw behind or below the dash.

Under sealing areas

An undamped or loose harness can cause wiring to be
pinched by seat components (such as slide guides) during
vehicle vibration. If the wiring runs under seating areas
inspect wire routing for possible damage or pinching.

HEAT SENSITIVE

The owner's problem may occur during hoi weather or alter
car has sa( for a short Sime. In such cases you will want to
check for a heat sensitive condition-

To determine if an electrical component is heat sensitive, heat
the component with a heat gun or equivalent:

Do not heat components above 60°C (140°F). If incident occurs
while heating the unit, either replace or properly insulate the
component

Gl-21
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MAINTENANCE
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PRECAUTIONS AND PREPARATION

Suppfemental Restraint System (SRS) "AIR
BAG" and "SEAT BELT PRE-TENSIONER"

The Supplemental Restraint System "Air Bag" and "Seat belt pre-tensioner”, used along with a seat
belt, help to reduce the risk or severity of injury to the driver and front passenger in a frontal collision.
The Supplemental Restraint System consists of air bag modules (located in the center of the steering
wheel and on the instrument panel on the passenger side), seat belt pre-tensioner, a diagnosis sensor
unit, warning lamp, wiring harness and spiral cable. Information necessary to service the system saieiy
is included in the RS section of this Service Manual.

WARNING:

¢« To avoid rendering the SRS inoperative, which could increase the risk of personal Injury or death

in the event of a collision which would result In air bag inflation, all mamtenance 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.

Special Service Tools

Teal number
Tao! name

EG17650301

Radiator cap 1ealer
adapter

Description

NTOSS

KV10115800
Oil Siller wrench
85 mm (2.56 in) dia.

NTO08

Commercial Service Tool

j; Wrench with a magnet to hold spark plug
16 mm

(0.3 1n)

Tool name Description

Spark plug wrench

HTMY

MA-2
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PRE-DELIVERY INSPECTION ITEMS

Shown below are Pre-dellvery Inspection Items required lor the new vehicle. It is recommended that
necessary items other than those listed here be added, paying due regard to the conditions In each

country.

perform applicable items on each model. Consult text of this section for specifications. &l

UNDER HOOD — engine off

D Radiator coolant level and coolant hose con-
nections for leaks

D Battery fluid level, specific gravity and condi-

tions of battery terminals

Drive belts tension

Fuel filter for water or dusts, and fuel lines

and connections tor leaks

Engine oil level and oil leaks

Clutch and brake reservoir fluid level and

fluid lines for leaks

Windshield and rear window washer and

headlamp cleaner reservoir fluid level

Power steering reservoir fluid level and hose

connections for leaks

o X OO OO

ON INSIDE AND OUTSIDE

D Remove front spring/strut spacer {If applica-
ble)

« Operation of all instruments, gauges, lights
and accessories

D Operation of horn(s), wiper and washer

« Steering lock for operation

« Check air conditioner for gas leaks

« Front and rear seats, and seat belts for oper-
ation

¢ All moldings, trims and fittings tor fit and
alignment

« All windows for operation and alignment

D Hood, trunk lid, door panels for fit and align-
ment

« Latches, keys and locks for operation

* Weatherstrips for adhesion and fit

« Headlamp aiming

« Tighten wheel nuts (Inc. inner nuts if applica-
ble)

« Tire pressure (Inc. spare tire)

O Check front wheels for toe-in

n Install clock/voltmeter/room lamp fuse (If
applicable)

H Install deodorizing filter to air purifier (If
applicable)

S Remove wiper blade protectors {If applicable)

UNDER BODY

¢ Manual transmission/transaxle and differen-
tial gear oil level

D Brake and fuel lines and oil/fluid reservoirs Z#l
for leaks

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

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

ROAD TEST

D Clutch operation

{H Parking brake operation

« Service brake operation CL

« Automatic transmission/transaxle shift timing
and kickdown

D Steering control and returnability n

Q Engine performance

e Sgueaks and rattles -

Fg

ENGINE OPERATING AND HOT

D Adjust idle mixture and speed (and ignition ?JS
timing'1)

D Automatic transmission/transaxle fluid level

Kl Engine idling and stop knob operation (Diesel FA

only)

FINAL INSPECTION wA

« Install necessary parts (outside mirror, wheel
covers, seat belts, mat, carpet or mud flaps) B#

D Inspect for interior and exterior metal and
paint damage

« Check lor spare tire, Jack, tools (wheel chock), ST
and literature

* Wash, clean interior and exterior a5

*1: Not required on models wilh a direct ignition
system BT

S3 Not applicable on this model

MA-3



GENERAL MAINTENANCE

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

a nominal charge.

ltem

Reference pages

OUTSIDE THE VEHICLE

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

Tires Check the pressure with a gauge periodically when at a service station, including the
spare, and adjust to the specified pressure if necessary. Check carefully for damage, cuts or
excessive wear.

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

Doors and angina hood Check that all doors, the engine hood, the trunk lid and back door oper-
ate properly. Also ensure that all latches lock securely. Lubricate if necessary. Make sure that

the secondary latch keeps the hood from opening when the primary latch is released. When driv- MA-24

ing in areas using road salt or other corrosive materials, check for lubrication frequently.

Tire rotation Tires should be rotated every 10,000 km (6,000 miles). MA-21

INSIDE THE VEHICLE

The maintenance items listed here should be checked on a regular basis, such as when perform-

ing periodic maintenance, cleaning the vehicle etc.

Lights Make sure that the headlights, stop lights, tail lights, turn signal lights, and other lights

are alt operating properly and installed securely. Also check headlight aim. -

Warning lights and chimes Make sure that all warning lights and chimes are operating properly. —

Steering wheel Check lor change in the steering conditions, such as excessive free play, hard

steering or strange noises. —
Free play: Less than 35 mm (1.38 In)

Seat belts Check that all parts ol the seat belt system (e.g. buckles, anchors, adjusters and

retractors) operate properly and smoothly, and are installed securely. Check the belt webbing for MA-24

cuts, fraying, wear or damage.

UNDER THE HOOD AND VEHICLE

The maintenance items listed here should be checked periodically eg. each time you check the

engine oil or refuel.

Windshield washer fluid Check that there is adequate fluid irs the lank. —

Engine coolant level Chech the coolant level when the engine is cold. MA-12

Engine oil level Check the level alter parking the vehicle on a level spot and turning olf the MA-1S

engine.

Brake and clutch fluid level Make sure that the brake and clutch fluid level is between the MA-10. 21

"MAX" and "MIN" lines on the reservoir. =

Battery Check the fluid level in each cell. It should be between the "MAX" and "MIN" fines.

MA-4

PERIODIC MAINTENANCE (Except for Europe)

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

quent maintenance may be required.

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

MAINTENANCE INTERVAL
MAINTENANCE OPERATION

km ,1,000 1 10 30 30 40 50 60 70 80
Reference page
Perform either at number ol kilometers (miies « 1.000) (0 6) (6) (12) (18) (24) (30) (35 (42) (SB)
{miles) or months, whichevar comes lirat Months _ s 5 A 0 ® 42 =
ENGINE AND EMISSION CONTROL  Underhood and under vehicle
- X X MA-12
Check drive balta tor cracks, fraying, wear & lension & 12
Change engine anti-freeze coolant (Ethylene glycol base) (LLC) X X .
A— X X X X MA-TL
Check coolimg system
- X X MA4
Check luel lines
- - " " X X MA-15
Replace air cleaner filler (Viscous paper type) — - orT
Change engine oil (Use API SS. SF. SG or SH oil)* EVB[Y 5,000 km (3,000 imiles) or 6 months .
Change engine oil filter* (Use Part No. 15208-6SF00) X X X X X X X X Ma-16
o X MA-1S
Replace luel filter*
MA-18

Replace spark plugs (Use PLATINUM-TIPPED type) Every 100000 km |60.u00tilles)

Chack vapor linga and healad orygan sensor X * MA-17, 18
CHASSIS AND BODY Underhood
“Check brake, clutch & automatic transmission fluid level & % X X X X X X X MA-19, 20. 31
leaks*
i X X MA.Z2

Change brake fluid*

Chack brake i hoge9, tions & check vatve X MA-22

Check power stearing fuid & linax x X X X X X X X MA-23

Under vehicle
Check brake, clutch 4 exhaust systems for proper attachment, x X X X X X x X MA-19. 21

leeks, cracks, chafing, abrasion, deterioration, etc.

Check oil level In manual transmission & differential gear* X X X X X X X

X MA-19, 21

Check steering gear & linkage, axle & suspension parts & pro- M X MA-20. 23
peller shaft A drive shaft for damaged, loose 4 missing parts & X X X FA-5,RA-5, 7
ubricatiork
Outside and Inside

X L
Check wheel alignment. If necessary, rotate & balance wheels X X X FA-B
Check brake pads, discs & other brake components lor wear, x X X X X X X X MA-22
deterioration & leaks* ey
Lubricate locks, hinges S hood latch* X X X X X X X_X MA—E\&
Check seat belts, buckles, refractors, anchors & adjuster X X X .
Check foot brake, parking brake & clutch for tree play, stroke & ¥ X X X X X X CL-4.BR-7.23
aparabon RS-S5

Air bag system See NOTE (1).

NOTE: (1) Inspect at the (Irsl 10 years and then every 1 years.
(2) Maintenance Items with "*" should be performed more frequently according to "Maintenance
conditions".
Check-- Check. Correct or replace it necessary’

MA-5
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PERIODIC MAINTENANCE (Except for Europe)

MAINTENANCE UNDER SEVERE DRIVING CONDITIONS
The, maintenance intervals shown on the preceding pages are for normal operating conditions ! the

TeL ™S 763 [y YPFen sEverB driving conditions 5o ghoun below, more frequent maintenance

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

Severe driving conditions

A — Driving under dusty conditions

B — Driving repeatedly short distances

C —Towing a trailer

D —gxtensive idling

v A A A Slv adverse weather conditions
e 1 Ow ar exlremaly high

F — Driving in high humidity areas or in mountainous areas

G — Drivrng in areas using salt or other corrosive materials

ol 1 TM » W h _ oMMkl tempera{ures are

H — Driving on rough and/or muddy roads or in the desert
I — Driving with frequent use of braking or in mountainous areas

Driving condition

Maintenance item

Maintenance

Maintenance

Reference page

operation interval
Air cleaner litter Repface MA-15
. . - More frequent!
B C D Engine ail Replace q Y MA-I5
& B C B Engine oil inter Replace Every 5,000 km MA-18
(3,000 miles) or 3 months B
A e Fuel filter
Replace Every 20,000 km MA-«S
v -
F Brake fluid Replace (13,000 milas) or 12 months MA-21
Cc H Automatic S manual transmis- Every 40,000 km
sion oil » differential gear oil Replace (24,000 miles) or 24 months MA-19. 20. 21
Steering gear 4 linkagB, a«io &
G H suspension parts ( propetier Check Every )0,000 km MA-20, 23
shall S drive shafts (6,000 miles) or G months FA-5, RA-5, 7
A c G H 1 Brake pads, discs 4 ottier brake .
components Check Every 5,000 km MA-22
. G Lock, hingss s hood latch Lubricate (3,000 mites] or 3 months MA-24

Maintenanca aperalion: Chack =

Check. Correct or replace il necessary.

- MA-6

'PERIODIC MAINTENANCE (For Europe)

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

RNl

Periodic maintenance beyond the last period shown on the tables requires similar maintenance. @l
ENGINE OIL SERVICE .
Abbreviations: R =* Flaptace. LA
MAINTENANCE OPERATION MAINTENANCE INTERVAL
km x 1,000 10 0 30 40 50 60 70 po  Refer- =]
Perform on kilometer basis Of on month ’ ence
basis If not driven 10,000 km (6,000 (Miles « 1,000) 16) (12) (1s) (24 (30) (36) (42) (48) page
miles) within a year. Mwihs 1 24 36 46 60 72 a4 96 Lc
[Engine oil service] Engine compartment and under vehicle
Engine oil (Use API SG or SH oil only)* R R R R ® R R R MAS EC
Engine oil filter (Use Part No. 15208-65F00)* R R R R R R R R MA-16
‘NOTE: (1) Maintenance Hems with " * " should be performed more frequently according to "Maintenance under severe driving
conditions™. FE
MAJOR SERVICE (Engine) o GL
Abbreviations: R = Replace. | = Inspect. Correct or replace Il necessary. [ I: Al the specified mileage only
MAINTENANCE OPERATION MAINTENANCE INTERVAL 1
Monlhi 12 24 36 48
Relerence page
Perlorm on month basis or on kilometer basis kmx 1,000 30 60 90 120
il driven 30,000 km (f6.000 miles) within a year AT
(Miles « 1,000) (as) (36] (54) (72)
Underhood and under vehicle oG
Orive belts. Sea MOTE |1). 1 1 1 MA-12
Engine antl-Ireeie coolant (Elhylene gtycol base) See NOTE (2). MA-12
Cooling system 1 1 | ' MA-13 F&
i | I Ma-14
Fuel tines
-1
Aif cleaner filter (Viscous paper type)* A A WMA-15 ﬁ&
MA-15
Fuel liller* R
Spark plug (Use PLATINUM-TIPPED type) [A) MA- Y6 B
A1
Heated oxygen sensor (Except ‘or Sweden) ' ! WA-18
Vapor lines See NOTE (3). 1 ‘ MA-17 -

NOTE: (1) Alter 24 months or 60,000 km (36,000 miles), check every 12 months or 30,000 km {18,000 miles).
(2) Change at 60 months sr 90,000 Km (54,000 miles), then every 24 months or 60,000 km (36,000 miles).

(3) For Sweden perform al the first 90,000 km (54,000 miles), and then every 60,000 km (36,000 miles) or 24 months, Rs

whichever comes tlirsl.
(4) Maintenance Items with " +"
conditions".

MA-7
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PERIODIC_MAINTENANCE (For Europe)

PERIODIC MAINTENANCE (For Europe)

MAJOR SERVICE (Chassis and Body) MAINTENANCE UNDER SEVERE DRIVING CONDITIONS
Abbreviations: n - Replace. | - Inspacl. Correct or replace il necessary. . . . . e
: The maintenance intervals shown on the preceding pages are for normal operating conditions. If the
MAINTENANCE OPERATION MAINTENANCE INTERVAL vehicle is mainly operaSed under severe driving condfSions as shown below, more frequent maintenance
Months 1 M 6 45 muss be performed on the following items as shown in the table-
Perform on month basis or on kilometer basis N - . — Driving in high humidity areas or in moun-
il driven 30.000 km (16,000 miles) within a year. km x 1.000 30 60 20 120 Relerfince page Severe driving conditions F tainougs areags v
IMilesx 1000) (18 9) M (7 é —[E))r_lv_lng undertdglsty %ontdgl_otns G —Driving in areas using salt or other corro-
Underhood and under vehicle C _T rving retpegall edly short distances sive materials
Brake & cluich ofl leval & feak ; —lowing a traller H — Driving on rough and/or muddy roads or in
— - ! ! 1 MA-18, 21 D —Extensive idling the deserl
ulomalic lransmission Muig) (level |, leak: * — Drivi i - . N . .
S (level 1, leakage) 1 [ 1 ' MA-20 E Driving in extremely adverse weather con | — Driving with frequent use of braking or in
p n P ditions or in ar_eera]s where ambllent |temper- mountainous areas
Brake bowsler vacuum joses connections & check vafve , | o g(lggme?rehi ﬁn er extremely low or
Powar steering tuid & lines 1 | | 0 y hig
MA-23
Brake & clytch system Maint ) ) Relerence
- — | | | | MA-15, 21 prilving condition Maimenance item g;)n;;i)nrfe Maintenance interval page
Manual transmission & standaird differential gear ofl (For Jeakage)* | I i ; AT
sleering gear & linkage, axle & suspension parts, propeller shall S. drive - Engine oil service
shaft, exhaust system* 1 ' MA.20. 20 Every 5.000 km {3.000 MA-15
RA5, 7, FAS A B C D Engine oil Replace miles) or 6 months
Outside and Inside -
. B c 0 Engine oitiilUBr Replace Every oil change MA-16
Wheel alignment (il necessary, rotate a, balance wheels] MA-21 - - .
| t FAR Major service
Brake pads, drscs & alhar b0 components* 1 | \ : MAzz A Air cleanar liller Replace MA-15
Hi i -
eadlamp aiming | ! : ; - " E o Fusd filler Replace Ma-18 —_
Saal bells, buchies, retractors & adjuster - Replace Every 12 months ir 30,000 WA-21
| 1 ] MA-24 E .. Brake. fluid : P! km (18000 miles)
Fool brake, parking brake & clutch {For tree play, stroke & operation) f CL-+ Steering gear & linkage, axle & sus- MA-20. 23
1 1 G H pension parts, propeller shall & drive Theck FA-5.RA-5.7
BR-7, 23
Body corroalon ~ N sMty exhausl system
nnua
Alr bag system Y Automatic & manual transmission & riaplace Every 24 moftths or 60000  ".19 20 21
NOTE (n [y Ay See NOTE (. As-5 & H- diderential gear oil km (36,000 mites)
. \w; .uBpt;ui Hi me nrEi IU years and then eVQry 2 years. : Every 6 months or 15.000
- D e . - Brale pads, discs 4 other brake Chack k MA-T2
() g/loar%mﬁg%gg? Hems with should be performed more frequently according to "Maintenance under severe driving A c 4 H 1 components km (9,000 miles)
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RECOMMENDED FLUIDS AND LUBRICAN"];S

Fluids and Lubricants

Caplacrty (Approximate)

Recommended fluids and lubricants

Liter Imp measure

Engine oil (Refill)

With oU lifter 37 3-1/4 ql

Without oil filter a5 218 ot API SF/CC, SF/CD, SE, SG or SH*1
Cooling system (with reservoir tank) 6,2 5-1/2 gl Anti-lreeze coolant (Ethyfene glycol

base) or soft water

Manual transmission oil 2.4 4-1/4 pt APl GL-3°
Differentia! carrier gear oil 18 3-1/8 pt API GL-5'
Automatic transmission fluid 7,9 7 o< Genuine Nissan ATF or equivalents
Power steering lluid 0.9 3/4 qt Type DEXRON™

Brake and clutch fluid

For Europe
DOT3 or DOT4 (US FMVSS No. 1 %6)*3
Except for Europe

0OO0T3 (US FMVSS No. 116)

Multi-purpose grease

NLGI No. 2 (Lithium soap base)

'i/. -K)r‘furi'her detaiJs. see "SAE Viscosity Number".

T2: For more information regarding suitable fluids, contact a Nissan dealership.

"3: Never mi* different type fluids. (DOT3 and DOTd)

MA-10

RECOMMENDED FLUIDS AND LUBRICANTS

Outside Temperature Range
Anticipated Before Neit Oil Change

GASOLINE ENGINE OIL

speed driving

Not recommended
lor sustained high

& 5W-30 or 10W-30 Is preferable regardless ol

driving conditions.

SAE Viscosity Number

TIO005

Outside Temperature Range
Anticipated tleloo Next OH Change

GEAR OIL

For warm and cold areas: 75W-90 for trans-
mission and 80W-90 lor differential

are preferable.

For hot areas: 90 Is suitable for ambient tem-

peratures below 40'C (104"F).

MA-11
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ENGINE MAINTENANCE

Lock st .

Idler pulley

“ Crank
pulley

pulley

T : Checking poin!

Power steering - |
olf pump pulfey
Water pump-j_ all ;
pey  y/ICA J *Adjusting nut

Adjust

"f__ ~AC compressor

é NL
Alter r ~~~’\U _f:iey

Lock nut “~AW
Adjusting boll ~" " " Ad|ust

SUA?76C

Checking Drive Belts

1. fnspect for cracks, fraying, wear or oil adhesion, if
necessary, replace with a new one.

2. Inspect drive bei( deflections by pushing on the belt mid-
way between pulleys.

Adjust if bell deflections exceed the limit.

Bell deflection: Unit: mm (inj

No need to move

SMAFITC

'r Radiator cap

FMAGHL

Engina
Iroest

SMATTEC

Used bell deflection
- Deflection of
Limit Deflgctlon after new belt
adjustment

Alternator 11 (0.43| 7 -8 (0,28-0.31)| 4- 5 (0.16 - 0.20)
Air conditioner
compressor 7 (0.28) 5-6(020-0.24) | B - 7 (0.24 - 0.2B)
Power steerin - -
: 9 15 (0.89} 1n-1 9-10
oiJ pump (0.43 - 0.47) (0.35 - 0.39)

Applied pushing

force 98 N (10 kg, 22 tb]

Inspect drive belt deflections when engine is cold-
Changing Engine Coolant

WARNING:

To avoid being scalded, never change the coolant when the
engine is hot.

On this model it is unnecessary to move heater "TEMP" con-
trol lever or switch before changing the coolant. This is
because air mix door is in "HOT" position when ignition switch

is "OFF". (This applies to both automatic and manual air con-
ditioners.)

1. Remove radiator drain plug and radiator cap.

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

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

3. Remove cylinder block drain plug, air relief plug and air
bleeder cap.
4. Install radiator drain plug and tighten cylinder block drain
plug securely.
5. Fill radiator and reservoir tank with water.
Air relief piug is reinstalled once coolant spills from the air
relief hole during refill.
Then fill radiator and reservoir tank with water.
Air relief plug:
pj: 10 N-m (1.0 kg-m, 7 ft-lb)
6. Reinstall radiator cap and air bleeder cap.

MA-12 -
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Radistor
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Changing Engine Coolant {Cont'd)

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

* Make sure that air conditioner switch Is "OFF".

8. Stop engine and wait until it cools down. &

9. Repeat step 1 through step 8 until clear water begins to
drain from radiator,

10. Drain water. KA
« Apply sealant to the thread of drain plug.
{D]: 8-12 Nm (0.8 - 12 kg-m, 58 - 8.7 ft-lb> =

11. Reinstall reservoir tank.

12. Fill radiator and reservoir tank with coolant up to specified L
level following step 5 through step 8.
Follow instructions attached to anti-freeze container for gg
mixing ratio of anti-freeze to water.
Coolant capacity (With reservoir tank):
6.2 | (5-1/2 Imp ql) BE

[Reservoir tank capacity for "H" level is 18 t (1-5/8 Imp qt).]
Pour coolant through coolant lilter neck slowly to allow air in
system to escape. a7
13. I! necessary, add coolant.

14. Start and warm up engine, then increase engine speed to B
4,000 rpm. Check Ihat radiator coolant level is not lowered, *
and that no water noise is heard in heater core. If water
noise is heard, bleed air by referring to "Refilling Engine =g
Coolant" in section LC.

FA
Checking Cooling System
CHECKING HOSES %
Check hoses for improper attachment and for leaks, cracks,
damage, loose connections, chafing and deterioration. ot
RE
&7

CHECKING RADIATOR CAP
Apply pressure to radiator cap with cap tester to see if it is L

satisfactory.
Radiator cap relief pressure: £,
78 - 98 kPa o
(0.78 - 0.98 bar, 0.8 - 1.0 kg/cm", 11 - 14 psi)
e

MA-13
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ENGINE MAINTENANCE

— E_ 3 mm {12 in}

-

1®;

Fuel hoss clamps
1.0- 1.5HmM
[0.10-0.15 kj-m,
0.7-1.T ft-Ibl

Checking Cooling System (Cont'd)

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

CHECKING COOLING SYSTEM FOR LEAKS
Apply pressure to the cooling system with cap tester to check
for leakage.

Testing pressure:

157 kPa (1.57 bar, 1.6 kg/cm®, 23 psi)
CAUTION:

Higher pressure than the specified value may cause damage
to radiator.

Checking Fuel Lines

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

If necessary, repair or replace faulty parts.

CAUTION:

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

Tightening torque specifications are the same for all rubber
hose clamps.

Ensure that screw does not contact adjacent parts.

Changing Fuel Filter
WARNING:

Before removing fuel filter, release fuel pressure from fuel
tine to eliminate danger.

MA-14

ENGINE MAINTENANCE

RHD modets

(KVHO115807)

Wy g 0™ SMATEN

Changing Fuel Filter {Cont'd)

1. Remove fuse for fuel pump.

2. Start engine.

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

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

5. Loosen fuel hose clamps.

6. Replace fuel filter.

« Be careful not to spill fuel over engine compartment. Place
a shop lowet to absorb fuel.

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

« When tightening fuel hose clamps, refer lo "Checking Fuel
Lines".

Changing Air Cleaner Filter

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

Changing Engine Oil

WARNING:

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

« Prolonged and repealed contact with used engine oil may
cause skin cancer; try to avoid direct skin contact with
used oil. If skin contact is made, wash thoroughly with
soap or hand cleaner as soon as possible.

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

2. Remove drain plug and oil filler cap.

3. Drain oil and refill with new engine oil.

Refill oil capacity (Approximate):
With oil filter change
3.7 1 (3-1/4 Imp qt)
Without oil filter change
3.5 C (3-1/8 Imp ql)

CAUTION:
¢« Be sure to clean drain plug and Install with new washer.
Drain plug:

(Cl: 29 - 39 Nm (3.0 - 4.0 kg-m, 22 - 29 ft-Ib)
¢« Use recommended engine oil.

MA-15
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ENGINE MAINTENANCE = "o

Changing Engine Oil (Cont'd)

VRsnn oil io -hr- jeyel
Oo not ovsrill.

SMATSH

4. Check oil level.

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

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

2

SMADI0]

2f3of  turn

Changing Oil Filter

1. Remove olil filter.

WARNING:

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

The oil filter is a small full-ifow cartridge type and is provided
with a relief valve.

Refer to LC section ("OIL FILTER").

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

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

4. Add engine oil.

Refer to "Changing Engine OH".

Changing Spark Plugs

1. Disconnect ignition wires from spark plugs at boot.
Do not pull on the wire.

2. Remove spark plugs with 16 mm (0.63 in) spark plug

wrench.
Spark plug:
Slandard type PFR6B-9
Hot lypa PFR5B-9
Cold type PFR7B-S
pl:20-29 Nm

(2.0 - 3.0 kg-m, 14 « 22 ft-Ib)

MA-16

ENGINE MAINTENANCE

wrench with 8 magnet
to hold spark plug

16 mm
163 )

SEMIBAA

SMABIIE

ShiAddd

Changing Spark Plugs (Cont'd)
¢ Checking and adjusting plug gap are not required between
renewals.
¢« Do not use a wire brush for cleaning.
¢ If plug tip Is covered with carbon, spark plug cleaner may
be used.
Cleaner air pressure:
Less than 588 kPa (5.9 bar, 6 kg/cm?, 85 psi)
Cleaning time:
Less than 20 seconds

Checking Positive Crankcase Ventilation (PCV)
System

Checking PCV valve

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

Checking Vacuum Hoses and Connections

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

Checking Vapor Lines

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

2. Inspect vacuum relief valve of fuel tank filler cap for
clogging, sticking, etc-
Reter to "EVAPORATIVE EMISSION SYSTEM" in EC sec-
tion.

MA-17
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ENGINE MAINTENANCE

“‘MONITOR ANO FAILL B

CAS-HPM (REFj  2000rpm
MR FC MNT  HICK

| RECORD

Checking Heated Oxygen Sensor (HO2S)
Checking procedure
| INSPECTION STAR

1 HI3

Start engine and warm it up until water
temperature indicator points to the mid-
dle of gauge

SEF615K

LHD models

" Data link
connector

|- (or CONSULT

conne:

~

Accelerator pe

RHD models
Daia link 7\
-1

for CONSULT

ctor i 1- See "M/R FI/C MNT'» in "'Daia
monitor" mode.

2. Run engine at about 2.000 rpm
for about 2 minutes under
no-load.

3 Maintaining engine at 2.000
rpm under no-load (engine is
warmed up sufficiently.!.
check lhat Ihe monitor fluctu-

dal

SEF002Q
ates between "LEAN" and
a "RICH" more than 5 times
during 10 seconds.
- 1 time RICH -* LEAN -
r[—\_u_‘ RICH
H — 2 limes HICH - LEAN -
fICHECK « RICH —LEAN —
NK—AN RICH.....
OR
/ I \ @ 1. Set "Heated oxygen sensor
Malfunction indicator monitor" in the Diagnostic test
. lamp semmi\J mode II.

(Refer to EC section)

2- Run engine at about 2,000 rpm
for about 2 minutes under
no-load.

3, Maintaining engine at 2.000
rpm under no-load, check to
make sure thai malfunction
indicator lamp on the instru-
ment panel goes ON and OFF
more than 5 times during 10
seconds.

OK NG

Check and adjustment
should be made by reler-
2 ring to IDLE SPEED/

INSPECTION END IGNITION TIMING/IDLE
MIXTURE RATIO INSPEC-
TION in EC section.

MA-18
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SMATT 1A

SMASA1E

SMATAHA

e

Filler plug Fill 1o Ihx feval

L

SWAING

Checking Exhaust System

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

Checking Clutch Fluid Level and Leaks

 If fluid level is extremely low, check clutch system for
leaks.

Checking Clutch System

Check fluid lines and operating cylinder for improper £
attachment, cracks, damage, loose connections, chafing and
deterioration.

%A
Checking MIT Qil
« Check oil level and for oil leakage. B
Never start engine while checking oil level.
Filler plug:
fT}:25-34N'm (2.5 - 3.5kg-m, 18 - 25 H-th) S
Changing M/T Qil -
1. Drain oil from drain plug and refill with new gear oil.
2. Check oil level.
Oil grade: API QL-4 il

Viscosity:
See "RECOMMENDED FLUIDS AND LUBRICANTS".

Capacity: 2.5 C (4-3/B Imp pt)

Drain plug:

©Oa: 25-34 N'm (2.5- 3.5 kg-m, 18 - 25 1Mb)
After refilling oil, leave M/T unattended for about two minutes.
Then check oil level again following the above procedure. Add
oil it necessary.

ey
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CHASSIS AND BODY MAINTENANCE

HOT [SO - M°C {122 - 176°F)|

Add—\\ W
rCWf £2ze.

COLD [30 - SO™C (88 - 125°R|
SATCT9EA

Check fluid for contamination

Emapsig

‘ : Check tightening torque.
SMA922B]|

Checking A/T Fluid

1. Warm up engine.

2. Check for fluid leakage.

3. Before driving, fluid level can be checked at fluid temper-
atures of 30 to 50°C (86 to 122°F) using "COLD" range on
dipstick. .

a. Park vehicle on level surface and set parking brake.

b. StarS engine and move selector lever through each gear
position. Leave selector lever in "P" posilion.

c. Check fluid level with engine idling.

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

e. Re-insert dipstick into charging pipe as far as it will go.

f.  Remove dipstick and note reading. If reading is at low side
of range, add fluid to the charging pipe. Do not overiiil.

4. Drive vehicle for approximately 5 minutes in urban areas.

5. Re-check fluid level at fluid temperatures of 50 to 80°C (122
to 177T) using "HOT" range on dipstick.

6. Check !luid condition. If fluid is very dark or smells burned,
or contains friction material (clutches, band, etc.), check
operation of A/T. Refer to AT section for checking opera-
tion of A/T.

Changing A/T Fluid

1. Warm up A/T fluid.
2. Stop engine.
3. Drain AT fluid from drain plug and refill with new A/T fluid.
Always refill same volume with drained fluid.
Oil grade:
Genuine Nissan ATF or equivalent.
ON capacity (With torque converter):
791 (7 Imp qt)
Drain plug:
fOl: 29 - 39 Nm (3.0 - 4.0 kg-m, 22 - 29 ft-lb)
4. Run engine at idle speed for five minutes.
5. Check fluid level and condition.
Reter to "Checking A/T Fluid".
If fluid is still dirty, repeat step 2. through 5.

Checking Propeller Shaft

Check propeller shaft and center bearing for damage, loose-
ness or grease leakage. If greasing paints are provided, sup-
ply grease as necessary

Refer to PD section.
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Checking Differential Gear Oil
e Check ail level and for oil leakage.

M::&

. 41 H-ib)

Changing Differential Gear Oil )
1. Drain oil from drain plug and refill with new gear oil. EC
2. Check ail level.
Oil grade: API GL-5
visc S . TR
$o et RECOMMENDED FLUIDS AND LUBRICANTS".
Capacity:
12-141t (2-1'8 - 2-12 mp ps L8
D1 n F,Iug:
raf 39™-59 N-m (1 - 6 kg-m, 29 - 43 Hb)
v R
Balancing ‘Wheels
Adjust wheel balance using road wheel center. X

Wheel balance (Maximum allowable unbalance).
Refer to SDS (MA-25).

B3

F&

RE

Tire Rotation
RIE,
Do ﬂ?}elac_ll{ge:the T-type spare tire when rotating the tires.

1 99:% \m (101 - 119 kg-, *.0 - 863 Mb) g

HE

&

Checking Brake Fluid Level and Leaks ”
If fluid level is extremely low, check brake system for
leaks.

Checking Brake Lines and Cables
Check brake fluid lines and parking brake cables for
Sroper attachment, leaks, chaiing. abrasions and
deterioration, etc.

MA-21
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S8R419C

Changing Brake Fluid

1. Drain brake fluid from each air bleeder valve.

2. Refill until new brake fluid comes out from each air bieeder
valve. Use same procedure as in bleeding hydraulic sys-
tem to refill brake fluid. Refer to Bfi section.

Refill with recommended brake fluid.

Never reuse drained brake fluid.

Never mix different type fluids (DOT3 and DOTA4).

Be careful not to splash brake fluid on painted areas.

Checking Brake Booster, Vacuum Hoses,
Connections and Check Valve

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

Checking Disc Brake

ROTOR
¢ Check condition and thickness.

Unit: mm (in)
Front Rear
Disc bra;;e type OPF25V CL11H
Standard thickness 300(1181) 9.0 (0.354)
Minimum thickness 28.0(1 102) 8.0(0.315)
CALIPER
¢ Check for leakage.
PAD
¢ Check for wear or damage.
Unit: mm (in)
Front Rear
Disc brake type ’ OPFESV T CL11H
Standard ttuckness 10.0(0.394) 95 (0.374)
Minimum thickness - 20 (0.079) T

MA-22
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{:] : Check grease leakage,
4l : Check lightering lortu?-
[ : Refer to ST section.

l__ SMAGSAL
[ -
£
a
28 2l | JBog[T]
S ¥ = )
SETL5IC

Checking Steering Gear and Linkage

STEERING GEAR

¢ Check gear housing and boots lor looseness, damage or
grease leakage.

¢ Check connection with steering column for looseness.

STEERING LINKAGE

¢ Check ball joint, dust cover and other component parts for
looseness, wear, damage or grease leakage.

Checking Power Steering Fluid and Lines

CHECKING FLUID LEVEL

Check fluid level with dipstick on reservoir cap. Use "HOT"

range at fluid temperatures of 50 to 80°C (122 to 176T). Use

"COLD" range at fluid temperatures of 0 to 30*C (32 to 86°F).

CAUTION:

« Do not overfill.

¢ Recommended fluid is Automatic Transmission Fluid type
"DEXRON™" or equivalent.

CHECKING LINES

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

MA-23

&0

WA

L

res.




CHASSIS AND BODY MAINTENANCE

Lubricating Locks, Hinges and Hood Latches

MMATA

SERVICE DATA AND SPECIFICATIONS (SQS)

pump

(043-0-47} | (0.35-a.39)

Applied pushing
force

98N (10kg. 121b]

Checking Seat Belts, Buckles, Retractors,
Anchors and Adjusters

CAUTION:

Attar any collision. Impact all teat belt
assemblies. Inducting retractors and
other attached hardwares (l.e. guide
rail urty* Niitan recommend* tc
replace *H twrt b«H a*«ambiie» m u«a
during h cotillion, untass not damaged
and property operating after minor
coHillion.

Also Inspect teat bett assemblies not
In use during a colllilony and replace Il
damaged or Improperly operating*

rr any component el teat belt assembly
li questionable, do not lepalr.

Replace as seat bett assembly-

If webbing it Cut, frayed, or damaged,
replace belt assembly.

Never oil tongue and buckle.

* Use + Qenulne seat belt assembly.

~Check anchors tor lpags
mounting.

Check belts
far damage.

Check retractor
for smooth
Operation,

For ««at belt pre-terotoiw’,
refer to section HS.

Anchor bolt
[CJ43 - 55 N-m
(4.4 - 56 kfl-m, )
32 - 41 fMb) Chatk function .of buckles
and tongues wtien buckled
and released.

MMATI A
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Coolant and oi

| capacity
Unil: t (Imp qt)

Coolant (with reservoir tanV)

Approx. 7,0 (6-1fB)

Reservoir tank

1,8(1-5/8)

Engine oil

With oil filler change

Appro* 3.7 (3-1/4|

Without oil liltar change

Approx. 3,5 (3-1/B)

Chassis and Body Maintenance

INSPECTION AND ADJUSTMENT

Wheel balance

Maximum allowable
unbalanca

Dynamic 10 (0,35)

(at rim llange) (One side)
9 (8}

Slatic 9 (o2} 20 [0.71)

Cooling system teakage testing

pressure

Engine Maintenance
INSPECTION AND ADJUSTMENT Spark plug N
i , Platinum-lipped type &l
Drive belt deflection
Unit, mm (in) Standard type PFR6B-9
Used bell deflection Hot type PFRSB-9
Dellection Deflection ol Cold type PFR7B-9
Limit after new belt ’E_'\-_
adjustment
7-8 4-5 .
Alternator 11(0.43] e 0.16-0.20 Cooling system
©zs-03p | I ! Unil: JPa (bar. kg/cm’. PSi)
N . 6-7
Air conditioner
7(026) . 78-98
compressor (0.20-0-24) } (0.24-028) Radiator cap relief pressure (0.78:0.98. 05 - 10, U - 11 -
i i 1112 9-10 L
Power steering oil 15(0.59)

157 (1.57. (.6, 23)

TIGHTENING TORQUE

Unit

Oil pan drain plug
Spark plug

Camshaft position sen-
sor

Crankshaft pulley

Timing belt tensioner
pulley nut

Brake

FE
il
kg-m ft-lb
3,0- 4.0 22-29
m
20-30 14 - 22
0.7- 0.8 51-58 ki
145-155  10S -112
2,2-3,0 16+ 22 pe,
A

Unit: mm (in) He.

Disc brake

Pad

Standard thickness

m

OPF2SV 10,0 (0,394)
CLUH 9.5(0374)

Minimum thickness
OPEJ5V 2.0 (0.079)
GL11H 2,0 (0079)

Rotof

Standard thickness
OPF25V 30.0 111811
CL11H 9,0 (0.354)

Minimum thickness sl.
OPE25V 28.0 (1 102)
CL11H 8,0(0 315) i
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HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT

Freezing test

SG/844

Electrinl tosd teat

L]

ON"
ASC

Pear

winidow Lighi switch

detfogoer

561943

Incident Simulation Tests (Cont'd)
FREEZING

The customer may indicate the incident goes away after the
car warms up (winter time) fn such cases the cause could be
related to water freezing somewhere in the wiring/efectrical
system.

There are two methods to check for this. The first is to arrange
for the owner to leave his car overnight. Make sure it will get
cold enough to demonstrate his complaint. Leave the car
parked outside overnight. In (he morning, do a quick and thor-
ough diagnosis of those electrical components which could be
affected.

The second method is to put the suspect component into a
freezer long enough for any water to freeze. Reinstall the part
into the car and check for the reoccurrence of the incident. If
it occurs, repair or replace the component.

WATER INTRUSION

The incident may occur only during high humidity or in rainy/
snowy weather. In such cases the incident could be caused by
water intrusion on an electrical part. This can be simulated by
soaking the car or running it through a car wash.

Do not spray water directly on any electrical componenls.

ELECTRICAL LOAD

The incident may be electrical load sensitive. Perform diagno-

sis with all accessories (including A/C, fear window defogger,
radio, fog lamps) turned on.

COLD OR HOT START UP

On some occasions an electrical incident may occur only when
the car is started cofd. Or it may occur when the car is
restarted hot shortly after being turned off. in these cases you

may have to keep the car overnight to make a proper diagno-
sis.

Gl-22
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Circuit Inspection

INTRODUCTION

In general, testing electrical circuits is an easy task if it is approached in a logical and organized method.
Before beginning it is important to have all available information on the system to be tested. Also, get

a thorough understanding of syslem operation. Then you will be able to use the appropriate equipment YA
and follow the correct test procedure.

Gl

You may have to simulate vehicle vibrations while testing electrical components. Gently shake the wir- ¥
ing harness or electrical component to do this.
OPEN A circuit is open when there is no continuity through a section of the circuit. 0
SHORT There are two types ol Shorts'When a circuit contacts another circuit and causes the

1. SHORT CIRCUIT normal resistance to change.
When a circuit contacts a ground source and grounds the
circuit.

BG
2. SHORT TO GROUND

TESTING FOR "OPENS" IN Tithkt GIREWIT ,
Before you begin to diagnose and test the system, %ou,should rou%h Skeich a
This will help you to logicafly walk through the Higghpsis process:

your working knowledge of the system*

¢ schématic of-the-system.
rawing the sketeh Wil 2k RINRIE® s

M
Inspection for cpens (Valiage chick)
S @ AT
[LTTT]
FUSE E'—_OQK , W0, RELAY SOLENGID
) i N S BREN el
a7 SIDE T oreR [ ¢

' =

bt DA s 1)
TContinulty chack) = Same

BA

Continuity check method

The continuity check is used to find an open in the circuit. The Digital Multimeter (DMM) set on the R

resistance function will indicate an open circuit as over limit (OL, no beep tone or no ohms symbol). Make '
sure to always start with the DMM at the highest resistance level.

51
To help in understanding the diagnosis of open circuits please refer to the schematic above.

1. Disconnect the battery negative cable.

2. Start at one end of the circuit and work your way to the other end. (At the fuse block in this exam-

ple) £l
3. Connect one probe of the DMM to the fuse block terminal on the load side.

Connect the other probe to the fuse block (power) side of SW1. Little or no resistance will indicate &
that portion of the circuit has good continuity. If there were an open in the circuit, the DMM would
indicate an over limit or infinite resistance condition, (point A) L
Connect the probes between SW1 and the relay. Little or no resistance will indicate that portion of
the circuit has good continuity. If there were an open in the circuit, the DMM would indicate an over
limit or infinite resistance condition, (point B) {fie
6. Connect the probes between the relay and the solenoid. Little or no resistance will indicate that por-

tion of the circuit has good continuity. If there were an open in the circuit, the DMM would indicate
an over limit or infinite resistance condition, (point C)

Any circuit can be diagnosed using the approach in the above example.
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Circuit Inspection (Cont'd)
Voltage check method

To help in understanding the diagnosis of open circuits please refer to the previous schematic.
In any powered circuit, an open can be found by methodically checking the system for the presence of
voltage. This is done by switching the DMM to the voltage function.
1. Connect one probe of the DMM to a known good ground.
2. Begin probing at one end of the circuit and work your way to the other end.
3. With SW1 open, probe at SW1 to check for voltage,
voltage; open is further down the circuit than SW1.

no voltage; open is between fuse block and SW1 (point A). :

4. Close SW1 and probe at reiay.
voltage; open is,further down the circuit than the relay
no voltage; open is between SW1 and relay (point B).
5. Close the relay and probe at the solenoid.
voltage; open is further down the circuit than the solenoid,
no voltage; open is between relay and solenoid (point C}.
Any powered circuit can be diagnosed using the approach in the above example,

TESTING FOR "SHORTS" IN THE CIRCUIT
To simplify the discussion of shorts in the system please refer to the schematic below.

Inspection tor shorts

y—II(Reststance Chech)

Fl_.I‘SE BLOCK DMM ‘ RELAY SOLENOID
2 .
W L]
— | =
I "1 — =1
SHORT SHORT l SHORT 4
A B swz C E

CcMM i

" IVoltage check) = 55847

Resistance check method

1. Disconnect the battery negative cable and remove the blown fuse.

2. Disconnect all loads (SW1 open, relay disconnected and solenoid disconnected) powered through the
fuse.

3. Connect one probe of the ohmmeter to the load side of the fuse terminal. Connect the other probe
to a known good ground.

4. With SW1 open, check for continuity.
continulity; short is between fuse terminal and SW1 (point A),
no continuity, short is further down the circuit than SW1.

5. Close SW1 and disconnect the relay. Put probes at the load side of fuse terminal and a known good
ground. Then, check for continuity,
continuity; short is between SW1 and the relay (point B).
no continuity; short is further down the circuit than the relay.

6. Close SW1 and jump the relay contacts with jumper wire. Put probes at the load side of fuse termi-
nal ancf a known good ground. Then, check for continuity.
continuity; short is between relay and solenoid (point C). ;
no continuity; check solenoid, retrace steps. !

Voltage check method

1. Remove the blown fuse and disconnect all loads (i.e. SW1 open, relay disconnected and solenoid
disconnected) powered through the fuse.

2 Turn the ignition key to the ON or START position. Verify battery voltage at the B + side of the fuse
terminal (one lead on the B+ terminal side of the fuse block and one lead on a known good ground)

3- With SW1 open and the DMM leads across both fuse terminals, check for voltage-
voltage; short is between fuse block and SW1 (point A)

Gl-24
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Circuit Inspection (Cont'd)

no voltage; short is further down the circuit than SW1.
4. With SW1 closed, reiay and solenoid disconnected and the DMM leads across both fuse terminals,

check for voltage,

voltage; short is between SW1 and the relay (point B).

no voltage; short is further down the circuit than the relay.
5, With SW1 closed, relay contacts jumped with fused jumper wire check for voltage,

voltage; short is down the circuit of the relay or between the relay and the disconnected sole-

noid (point C).

no voltage; retrace steps and check power to fuse block.
GROUND INSPECTION
Ground connections are very important to the proper operation of electrical and electronic circuits.
Ground connections are often exposed to moisture, dirt and other corrosive elements. The corrosion
(rust) can become an unwanted resistance. This unwanted resistance can change the way a circuit
works.

Electronically controlled circuits are very sensitive to proper grounding. A loose or corroded ground can

drastically affect an electronically controlled circuit. A poor or corroded ground can easily affect the cir- ™

cuit. Even when the ground connection looks clean, there can be a thin film of rust on the surface.

When inspecting a ground connection follow these rules:

1. Remove the ground bolt screw or dip’

2. Inspect all mating surfaces for tarnish, dirt, rust, etc.

3. Clean as required to assure good contact’

4. Reinstall bolt or screw securely’

5. Inspect for "add-on" accessories which may be interfering with the ground circuit.

6. It several wires are crimped into one ground eyelet terminal, check for proper crimps. Make sure
all of the wires are clean, securely fastened and providing a good ground path. If multiple wires are
cased in one eyelet i MEe-EXEESS

A 4,
SSWWHCTStTatron:

Ground Inspection

Remove bolt Iscrewl Inspect mating surfaces Reinstall Dolt (screw)
lor tarnish, dirt. rust, etc securely
Clean as required to
assure good contact.

SONBES
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HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT

HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT

Circuit Inspection (Cont'd)
VOLTAGE DROP TESTS

Voltage drop tests are often used to find components or circuits which have excessive resistance. A
voltage drop in a circuit is caused by a resistance when lhe circuit is fn operation.
Check the wire in the illustration. When measuring resistance with ohmmeter, contact by a single strand
of wire will give reading of 0 ohms. This would indicate a good circuit. When the circuit operates, this
single strand of wire is not able to carry the current. The single strand will have a high resistance to the
current. This will be picked up as a slight voltage drop.
Unwanted resistance can be caused by many situations as follows:

Undersized wiring (single strand example)

Corrosion on switch contacts

Loose wire connections or splices.
If repairs are needed always use wire that is of the same or larger gauge.

Measuring voltage drop — Accumulated method

1 Connect the voltmeter across the connector or part of the circuit you want to check. The positive lead
of the voltmeter should be closer to power and the negaitve lead closer to ground.

2. Operate the circuit.

3. The voltmeter will indicate how many volts are being used to "push" current through that part of the
circuit.

Note In the illustration that there is an excessive 4.1 volt drop between the battery and the bulb.

Symptom: Dim bulb or no operation

0 {zero) ohm

resistance -
between switch m
and bulb = = : : ——————————————— ...\
CrM —— 1
“\I oy |
i nweer L, !
; YL Load)
Power Snich by - Cannection with
_‘ r - Pec . nigh ragislance
2 s 7 ﬂ
Gravnd Batlary
——— I - Ground
SGlgdn

Measuring voltage drop — Step by step

The step by step method is most useful for isolating excessive drops in low voltage systems (such as
(hose in "Computer Controlled Systems").

Circuits in the "Computer Controlfed System" operate on very low amperage.

The (Computer Controlled) system operations can be adversely affecied by any variation in resistance
in the system. Such resistance variation may be caused by poor connection, improper installation,
improper wire gauge or corrosion.

The step by step voltage drop test can identify a component or wire with too much resistance.

Gl-26

Circuit Inspection (Cont'd)

1. Connect the voltmeter as stiown, starting at the battBry and
working your way around lhe circuit.

2, An unusually large voltage drop will indicate a component of

wire thai needs lo he repaired As you can see the lllustration
ebove, the poor connection causes a 4 volt drop.

The charl that follows illustrates some maximum allowable voltage drops. These values are gtven as a guideline, the exact value for Bach|

component may vary.

COMPONENT

Wire

Ground Connections
Switch Contacts

VOLTAGE DROP
negligible <.001 volts
Approx. 0.1 volts
Approx. 0.3 volts

504854
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HOW TO FOLLOW FLOW CHART IN TROUBLE DIAGNOSES

Circuit Inspection (Cont'd)

Relationship between open/short (high resistance) circuit and the ECU pin control
System Description: When the switch is ON, the ECU lights up the lamp.

Case 1

Eathary

Short.
Opsn:

TERMINAL: 1 TERMINAL: 2
i Monitoring Power supply L
Swhch  of the switch ——mmnmm 10 light up ﬂE

Fuse | —— | operation (ON/OFF)
e

the lamp -S_m/()

FUSE blows. Short:
Inoperative lamp
Open:

High resistance:

ISingle slrandl See below." —-—-—J

Input-output voltage chart

when switch tg OH.

8

\____\'_"'"‘j \"'"ﬁ’—‘}
ECU
FUSE blo»s Shart § Open Short:  No problem
Inoperative lsmp Open: Inoperative lamp

Inoperative tamp

Pin Item Condition Voltage In case of high resistance
No. value (V) such as single strand [Vj »
t Switch | Switch Battery Lower than battery voltage
ON vokage Approx, 8(Examplel
OFF Approx. 0 Appro*. 0
2 Lamp Switch Battery Approx. 0
ON voltage (inoperative lamp)
OFF Approx. 0 Approx. 0

The voltage value is based on the body ground.

; Il high resistance exists in the switch side circuit (caused by a single strand), terminal 1 does not detect battery vditage ECM
does not detect the switch is ON even if the switch does turn ON. Therefore, the ECM does nol supply power to light up the lamp.

Case 2

Batlgry

Short:
Open:

TERMINAL: 1 TERMINAL: 2
: Monitorin
FUSE Lamp Ground control of the sw?lch Switch
lo light up (he lamp operation (ON/OFF, i I
@ o p ( ) e
— 8
T — e — Ecu
FUSE blows. Short:  Lamp stays ON Short: Lamp stays OK, Short:  No problem
inoperative lamp ~ Open: Inoperative lamp {Same as ihe switch ON)  Open: Inoperative lamp
Open: Inoperative lamp

Input-output voltage chart

—- - -.—— High resistance: See below
(SingIB slrand]"

Example

NOTICE

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

1}

2)

3)

4)

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

After repairs, re-check that the problem has been com-
pletely eliminated.

Refer to Component Parts and Harness Connector Loca-
tion for the Systems described in each section for
identification/location of components and harness connec-
tors.

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
used, refer to Wiring Diagram In each individual section
and Harness Layout in EL section for Identification of har-
ness conneclors.

When checking circuit continuity, ignition switch should be
"OFF",

Before checking voltage at connectors, check battery volt-
age.

After accomplishing the Diagnostic Procedures and Elec-
trical Components Inspection, make sure that all harness
connectors are reconnected as they were.

Pin Item Condition Voltage in case of high resistance
No. vafue (V) Such as single strand (V] "
1 Lamp Switch Approx. 0 Battery voltage

ON (Inoperative lamp!

OFF Battery Battery voltage

voltage

2 Switch | Switch Approx. 0 Higher than 0

ON Approx. 4 (Example)
] OFF Appro*, 5 Approx, 5

Trie vollagT\;aIue is based on Ihe body ground

If high resistance exisls in lhs switch side circuit (caused by a single slrand]. terminal 2 (toes not detect appro* OV, ECM does
not detect lhe switch is ON even if the switch doss turn ON. Therefore, the ECM does not control ground lo light up the lamp.

Gl-28

SOG4

&l

tAL

BGI581]

INSPECTION START

|
B

CHECK POWER SUPPLY.

L ,r'LO
N

G | Check the following

1| Turn ignition switch "ON" items

2| Check vollage between terminal ®
and ground,
I»-Baltery voltage should exist.

1) Harness continuity
between camshaft
position sensor and

.

H

battery
2} ECCS relay-1 (See
page EC-106]

3} "'BR" fusible link
4} Power source for
ECM (See page

EC-104.)
5) Ignition switch

OK

4

AGI542)

CHECK GROUND CIRCUIT-

NG Check the following

1) Turn ignition switch "OFF". items.

2) Disconnect camshaft position sensor
harness connector,

}) Harness continuity
between camshaft

3) Check resistance between terminal
(@ and ground.
Resistance:
Approximately OQ

| OK
T

position sensor and
ground

2) Ground circuit for
ECM (See page
EC-104.)

StING3-B
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HOW TO FOLLOW FLOW CHART IN TROUBLE. .AGNOSES

HOW TO FOLLOW THIS FLOW CHART

{T Work and diagnostic procedure

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

£

+——-Check item being per-

CHECK POWER SUPPLY.
formed.

1) Turn Ignition switch "ON".

2) Check voltage between terminal (J))
and ground.
Bailtiry voltage should exist

Procedure, steps or mea-
surement results

2] Measurement results

Required results are indicated in bold type in the corre-
sponding block, as shown below:
These have the following meanings:
Battery voltage —<11- 14V or approximately 12V
_ Voltage: Approximately OV -> Less than 1V
|3] Cross reference of work symbols in the text and
illustrations

lllustrations are provided as visual aids for work proce-
dures. For example, symbol Q indicated in the left upper
portion of each illustration corresponds with the symbol in
the flow chart for easy identification. More precisely, the
procedure under the "CHECK POWER SUPPLY" outlined
previously is indicated by an illustration O .

3j Symbols used in illustrations

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

Direction mark
Refer to "CONNECTOR SYMBOLS" on GI-11.

HOW ;,,,. FOLLOW FLOW CHART IN TROUBLE DIAGNOSES

Key to symbols signifying measurements or procedures

Symbaol

Symbol explanation

Symbol

Symbol explanation

dC]

Check after disconnecting the connec-
ftor to be measured-

PTocedure without CONSULT

Chack alter connecting the connector
Ito be measured.

@n@

AIC switch is "OFF"".

®
A

insert key into tgnition switch,

[2)]

AIC switch is "ON".

&

Turn ignition switch la "OFF"
position

REC switch is "ON".

Turn ignition switch to "ON" position.

REC switch is "OFF"".

&3\ &8

Turn ignition switch to "START" posi-
flion.

DEF switch is "ON".

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

VENT switch is "ON"".

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

Fan switch is "ON". (Al any position
except for "OFF" position)

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

|| D) @) @] D

Fan switch is "'OFF \

Turn ignition switch from "ON" to
“'OFF" position

Apply fused battery positive voltage
directly to components.

Do not start engine, or check with
engine stopped-

Drive vehicle.

Start engine, or check with engine
running.

Disconnect battery negative cable-

Apply parking brake

Oepress brake pedal

Release parking brake,

Release brake pedal

Check after engine is warmed up
sufficiently.

Depress accelerator pedal.

Voltage should be measured with 2
voltmeter.

Release accelerator pedal.

Circuit resistance should be mea-
sured with an ohmmeter.

Current should be measured with an
ammeter.

® & g8 E 5WE 5 o@e P

Procedure with CONSULT

Pin terminal check lor SWJ type ECM
and A/T control unit connectors.

For details regarding the terminal
arrangement, reter lo the loldaul
page.
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CONSULT CHECKING SYSTEM

IDENTIFICATION

INFORMATION

Function and System Application

Model Variation

Diagnostic test mode Function 6CCS AIT AIR BAG*

This mode enables a technician to
adjust some devices faster and more

Work support L T X - -
accurately by loliowing the indications
on CONSULT.

Selt-diagnostic results Self-dlagnostlc_results can be read X X X
and erased quickly

Data monitor Input/Output data in the ECM can be X X i
read,
Diagnostic Test Mode in which CON-

Active test SULT drives some actuator§ apart X i »
Irom the ECWs and also shifts some
parameters in a specified range.

ECM part number ECM part number can be read. X X —
Conducted by CONSULT instead of a

Function less technician ta determine whether each X -

system is "'OK" or "NG"

X: Applicable

«» The existing program card (EE922) is applicable only ta driver's side air bag system on vehicles outside Europe,

WARNING:

Lithium Battery Replacement
CONSULT contains a lithium battery. When replacing the battery obey the following:

Replace the lithium battery with SANYO Electric Co., Ltd., CR2032 only. Use of another battery may
present a risk of (ire or explosion. The battery may present a fire or chemical burn hazard if mistreated.
Do not recharge, disassemble of dispose of in fire.
Keep the battery oul of reach of children and discard used battery conforming to the local regulations.

When ordering the below equipment, contact your NISSAN distributor.

Checking Equipment

Tool name

Description

NISSAN CONSULT
© CONSULT unit
and accessories
@ Program card (EE 922]
(AE930V

NTO004

* For Australia

GlI-32

Applied model
i Destination Axle Transmission Right-hand
Body type Engine E . Leit-hand drive
drive
5-speed MIT GBYARRF-UE4 i GBYALRF-UG4
Europe 4-speed AIT GBYARRA-UE4 | GBYALRA-UG4
_—
5.speed MIT | GBYARRF-UM4 _
; i WD —
Coupe SH20DET Australia 4-speed AIT | GBYAFIRA-UM4 .
—
Except Europe S-spBed M/T GBYARTF-UH4 | GBYALRF-UG4
and Australia 4-speed AIT GBYARTA-UH4 | GBYALRA-UG4
Prefix and suffix designations:
G BY A R R F S14 u E 4
—— —_ — — —_ —_—
T m ] I
Others
4 : A passengers
Destination
G:LHD

Axle

Engine type
BY : SR20DET

Body type
G : Coupe

uU:

Model

Transmission
F : 5-speed manual

Grade
R : Base
T:SE

Steering side
L : Left-hand drive
R - Right-hand drive

A : 2-wheel drive models

M : Australia
E : RHD lor Europe

H : RHD except for Europe and Australia

Fuel supply

Turbocharged.

A : 4-speed automatic
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IDENTIFICATION INFORMATION*-

Identification Number

Vahicle identification plate

Bt dube plate
{Far Ausiraile]

Vohicla Kantification rsmi
(Chassiz rumber) o

Tire placard (on the console lid}
[For Australia}

e

Tire placard (on Ihn door)
|E«cBpt lor Australia)

VEHICLE IDENTIFICATION NUMBER ARRANGEMENT

For Europe

% N G

—]

Axle

Engine type

B : SR20DET
Body type

0 : Coupe
Manufacturer

JN1 : Nissan, Passenger vehicle

8 A S14

Model

XXXXXX >

U o
—IV “7 Vehicle serial number

Stopgap (no meaning)
Destination
U : Europe

A : 2-wheel drive models

Gl-34
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IDENTIFICATION INFORMATION

For Australia and New Zealand

INI G a A S14 A 0 XXXXXX
g —-|— T “|_ T
| Stopgap .
Destination
A : Australia and New Zealand
Model
Axle
A : 2-wheel drive models
Engine type
B : SR20DET
Body type
G : Coupe

anufacturer
JN1 : Nissan, Passenger vehicle

Except Europe, Australia and New Zealand

G B A S14 — XXXXXX
T Vehicle serial number
Model
AXEE:
A : 2-wheel drive models
Engine type
B : SR2QDET
Body type
G : Coupe

GI-35
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Vehicle serial number
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IDENTIFICATION INFORMATION

IDENTIFICATION PLATE

Identification Number (Cont'd)

. n TiPt

@ 1v fpa A
R &
m a omas A
*man A

Jii-IftOinw
= [P FLAEOR -8

g & &

i i

r NISSAN MOTOR CO, LTD JAPAN

B fi @ Ift *fifeA £41 .« -ym |

©® NN WNR

Type

Vehicle identHication number (Chgrssii rtumberf
Model

Body color code

Trim color code

Engine mode)

Engine displacement

Transmission model

Axle model

SGI315f

ENGINE SERIAL NUMBER

MANUAL TRANSMISSION NUMBER

a1882

FS5wW71C

MGP032A

AUTOMATIC TRANSMISSION NUMBER

.
RE4RO1A

SGwre

GI-36

IDENTIFICATION INFORMATION

Dimensions
Overal! length mm (in) 452Q (17B.0)
Overall width mm (in) 1,730 (68 1)
Overall height mm (in) 1,295 (510)
Front Iread mm (in) 1,180(58.3)
Rear tread mm (in) 1,470 (57.9)
Wheelbase mm "n) 2525 (99.4)
Wheels and Tires
Road wheel

s 1 16 x 6-1/23J

teer 16 x 4T'2
Aluminum 16x6-1/2JJ
Offset mm (in) 40 (1.57), 30(1.18)'2

Tire size (Conventional)

Spare tire (T-type|'2

2Q5/55R16 89V
T125/90D16

"1. For Spare tire

"2. For Spare lire (T-type) (or Australia

GI-37
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LIETING POINTS AND TOW TRUCK TOWING

Garage Jack and Safety Stand
WARNING:

« Never gel under the vehicle while (I Is supported only by the jack. Always use safety stands to sup-

port (he frame when you have to gel under the vehicle.

» Place wheel chocks at the front wheels when the rear wheels are raised and place wheel chocks al

the rear wheels when the front wheels are raised.
CAUTION:

» Place a wooden or rubber block between safety stand and vehicle body when the supporting body

is flat.
* Never place safety stand at the side member.

Garaga jack points

Safety stand points

FL; thti lower side
tv~? sill into groove.

i

Use safety stand adapter
as shown for stable support

Attachment s
SST No. LM4519-0000

Sately stand

el ki)

GI-38
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LIFTING POINTS AND TOW TRUCK TOWING

WARNING:

2-pole Lift

When lifting the vehicle, open the lift arms as wide as possible and ensure that the Iron! and rear of the
vehicle are well balanced.

When setting_the lift arm, do not allow the arm.ta contact the brake tubes and-fuel lines-

Put the sill In the groova of the lilt pad to prevent
the sill from deforming. If the pud does not ham
a groove, prepare a suitable ntlachmonl with orw-

-Lift pao

S

Hote:

Lit-up polnds
arn the samw a3
pentograph jeck
poima.

53874

Preparation

SPECIAL SERVICE TOOLS

Tool number
(Kent-Moore No.)

Tool name

Description

LM4086-0200

- )
Board-on lift attachment.

NTHH

LM4519-0000

)
Safely stand attachmenl

Ly

Side wll

Board-on Lift

CAUTION:

Make sure vehicle is empty when lifting.

¢ The board-on IIf) attachment (LM4086-0200) set at front end
of vehicle should be set on the front of the sill under the
front door opening.

« Position attachments at front and rear ends of board-on lift.

At tachment

Attachment
ISST. No. LM4086-0700I

AZINE

GI-39

Wa

EM

BE

FE

€L

a?

Rl

F&

Ad

(E

e

m

¥1

i



LIFTING POINTS AND TOW TRUCK TOWING TIGHTENING TORQUE OF STANDARD BOLTS

Tow Truck Towing T )
. . Tightening torque [Without lubricanl)
CAUTION: Bolt diame- | picn
i . i i Grade Bolt size ter' Hexagon head boll Hexagon Itange hoEl
» All applicable local laws regarding the towing operation mm mm -
must be obeyed. \ Nm kg-m IHb N'm kg-m it-Ib Gl
« |l is necessary to use proper towing equipment lo avoid . MS 5.0 10 si | 0.52 38 6-1 0.62 4-5
possible damage to the vehicle during towing operation. ' 125 13 13 9 15 15 1 Wit
Towing Is In accordance with Towing Procedure Manual at ' MS 8.0 5 5
dealer. : 10 13 11 16 16 12
+  When lowing with the rear wheels on the ground, release a w10 100 i 2 20 'S i 80 2
the parking brake and move the gearshift lever to neutral 125 25 26 19 30 3.1 22 m
position ("N" position). 175 a2 43 2 51 52 38
NISSAN recomnfiends that vehicle be towed with the driving M12 120 25 = pps I s 57 m g
(rear) wheels off the ground as illustrated :
M14 14.0 15 74 75 54 68 9.0 65
: M6 6.0 10 8.4 0-86 6.2 10 10 7 ki
1,25 21 21 15 25 25 18
MS SO
10 22 22 16 26 27 20 =
15 41 4.2 30 48 4,9 35
M M10 100
l.as 43 4.4 3! 51 52 38 SI
175 71 7.2 55 B4 8.6 62
M12 12.0
125 7 7.9 57 92 ti 68
TOWING AN AUTOMATIC TRANSMISSION MODEL MM 140 5 Ler 130 94 47 IS0 106 wt
WITH FOUR WHEELS ON GROUND OR TOWING WITH | ™6 6,0 to 12 12 9 15 15 u
FRONT WHEELS RAISED (With rear wheels on ground) 125 29 30 22 35 36 26 ST
. . . . MS 8,0
Observe the following restricted towing speeds and distances. 10 3 32 23 37 38 27
Speed:
16 59 60 43 70 71 51 ‘ﬁ.ﬂ
Below 50 fcm/h (30 MPH) oT M10 100 R
Distance: 125 62 6.3 <16 74 75 54
Less than 65 km (40 mi|es) 175 98 10.0 72 118 18,0 87 =
. . M12 12.0 TR
If the speed or distance must necessarily be greater, remove . 125 108 110 BO 137 140 101
the propeller shaft beforehand to prevent damage to the trans- [ e 140 5 177 160 130 506 210 152
mission: 1)
TOWING POINT
Always pull the cable straight out from the vehicle. Never pull 1. Special parts are excluded. s
on the hook at a S|deways angle' 2. This standard Is applicable to bolls having the following i
marks embossed on the bolt head. ' Nominal diameter
Grade Mark BT
at 4 o :
................ —l_ T T{E
7 7 J Nominal diameter ol boll threads (Unit: mm)
............... 9 Metric screw threads . B
K&
g
[
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SAE J1930 TERMINOLOGY LIST

SAE J1930 Terminology List

AM emission related terms used in this pubiication in accordance with SAE J1930 are listed. Accordingly,
new terms, new acronyms/abbreviations and old terms are listed in the following chart.

" Nol applicabla

NEW TERM

NEW ACRONYM /

ABBREVIATION OLD TERM
Air cleaner ACL Air cleaner
Barometric pressure BARO
Barometric pressure sensor-BCDD BAROS-BCDD BCDD
Camshaft position CMP
Camshaft position sensor CMPS Crank angje sensor
Carburetor CAHB Carburetor
Charge air cooler CAC Intercooler
Closed loop CL Closed loop
Closed throttle position switch CTP switch Idle switch
Clutch pedal position switch CPP switch Clutch switch
Continuous fuel injection system CFi system A

Continuous trap oxidizer system

CTOX system

Crankshaft position CKP
Crankshaft position sensor CKPS
Data link connector oLC

Data link connector for CONSULT

DLC for CONSULT

Diagnostic connector for CONSULT

Diagnostic test mode

DTM

Diagnostic mode

Diagnostic test mode selector

DTM selector

Diagnostic mode selector

Diagnostic test mode | DTM i Mode |

Diagnostic test mode I DTM Il Mode I

Diagnostic trouble code DTC Malfunction code
Direct fuel injection system OH system

Distributor ignition system DI system Ignition timing control

Early fuel evaporation-mixture heater

EFE-mixture beater

Mixture heater

Early fuef evaporation system EFE system Mixture heater control
Electrically erasable programmable read only
memory EEPROM
Electronic ignition system El system Igniticn timing control
Engine control module ECM ECCS control unit
Engine coolant temperature IECT [Engine temperature
Engine coolant temperature sensor ECTS [Engine temperature sensor
Engine modification EM tee
Engine speed 13PM t=ngine speed
Erasable programmable read Dniy memory IEPROM
Evaporative emission system {EVAP system EEvaporative emission control system
Exhaust gas recirculatron valve EGR valve "GR valve

Gl-42
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SAE J1930 Terminology List (Cont'd)

"": Not applicable

NEW TERM

NEW ACRONYM /
ABBREVIATION

OLD TERM
Gl

Exhaust gas recirculation control-BPT va’ve

EGROBPT valve

BPT valve

Exhaust gas recirculation control-solenoid

valve

EGRC-solenoid valve

EGR control solenoid valve

Exhaust gas recirculation temperature sensor

IEGR temperature sensor

Exhaust gas temperature sensor

. B4
Flash electrically erasable programmable FEEPROM
read only memory
Flash erasable programmable read only FEPROM e LS
memory -
s
Flexible luel sensor | FFS .
e &
Flexible fuel system FF system
Healed Oxygen sensor HO2S Exhaust gas sensor -
Idle air control system IAC system Idle speed control _
Idle air control valve-air regulator IACV-air regulator Air regulator
Idle air contra* valve-auxiliary air control JACV-AAC valve Auxiliary air control (AAC) vaive
valve
Idle air control valve-FICD solenoid valve IACV-RCD solenoid valve | FICD solenoid valve m
Idle air control valve-idle up control solenoib IA(?;/-id:e up control sole- |0 up control solenoid valve
noid valve
valve 17
Idle speed control"FE pol ISC-FI pot FI pot
Idle speed control system ISC system Py
Ignition control module ic™m
Indirect fuel injection system IFl system " — =
Intake air temperature sensor IATS Air temperature sensor s
Knock Detonation
Knock sensor KS Detonation sensor Ba
Malfunction indicator lamp MIL Check engine light
. LT m-"
Manifold absolute pressure MAP FE
Manifold absolute pressure sensor MAPS
. -
Manifold differential pressure MDP - sl
Manifold differential pressure sensor MDPS o
Manifold surface temperature MST " __ 5
Manifold surface temperature sensor MSTS
Manifold vacuum zone MvzZ 5T
Manifold vacuum zone sensor wvzs
Mass asr flow sensor MAFS Air (low meter i

Mixture control solenoid valve

MC solenoid valve

Air-fuel ratio control solenoid valve

Multipor! fuel injection System MFI system Fuel injection control .
Neutral position switch Neutral switch
Norwolatile random access memory NVRAM =
On-board diagnostic system OBD system SeM-diagnosis !
Open Eoop oL Open loop o
Oxidation catalyst oC CataSysl
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SAE J1930 TERMINOLOGY LIST

SAE J1930 Terminology List (Cont'd)

'": Not applicable

SAE J1930 Terminology List (Cont'd)

**: Not applicable

NEW ACRONYM /

NEW ACRONYM 1

NEW TERM ABBREVIATION OLD TERM
Oxidation catalytic converter system OC system
Oxygen sensor oz2s Exhaust gas sensor
Park position switch Park switch
Park/neutral position switch PNP switch Park/neutrat switch

Periodic trap oxidizer system

PTOX system

Powertrain control module

PCM

Programmable read only memory

PROM

Pulsed secondary air injection control sofe-
noid vaive

PAIRC solenoid valve

AIV control solenoid valve

Pulsed secondary air injection system PAIR system Air induction valve(AlV) control
Pulsed secondary air infection valve PAIR valve Air induction valve
Random access memory RAM

Read only memory ROM

Scan too! ST

Secondary air injection pump AIR pump

Secondary air injection system AIR system

Sequential multiport fuet injection system SFI system Sequential fuel injection
Service reminder indicator SRi

Simultaneous multiport tuel injection system Simultaneous fuel injection
Smoke putt limiter system SPL system

Supercharger SC

Supercharger bypass SCB

System readiness test SRT

Thermal vacuum valve TW Thermal vacuum valve
Three way catalyst TWO Catalyst

Three way catalytic converter system TWC system

Three way + oxidation catalyst TWC +0C Catalyst

Three way + oxidation catalytic converter sys-
tem

TWC + OC system

Throttle body B Throttle chamber
SPI body

Throttle body fuef injection system TBI system Vuel injection control

Throttle position TP Throttle position

Throttle position sensor TPS Throttle sensor

Throttle position switch TP swilch Throttle switch

Tarque converter clutch solenoid valve

TCC solenoid valve

1.ock-up cancel solenoid

I_ock-up solenoid

Turbocharger TC Turbocharger
Vehicle speed sensor VSS Vehicle speed sensor
Volume air tlow sensor VAFS Air flow meter

Gl-44

NEW TEfiM ABBREVIATION OLD TERM
Warm up oxidation catalyst WU-OC Catalyst
Warm up oxidation catalytic converter syslem |WU-OC system
Warm up three-way catalyst WU-TWC Catalyst
Warm up three-way catalytic converter system | WU-TWC system
Wide open throttle position switch WOTP swilch Full switch
Gl-45
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PRECAUTIONS

Supplemental Restraint System (SRS) "AIR
BAG" and "SEAT BELT PRE-TENSIONER"

The Supplemental Restraint System "Air Bag" and "Seat Belt Pre-tensioner”, used afong with a seat
belt, help to reduce the risk or severity of injury to the driver and front passenger in a frontal collision.
The Supplemental Restraint System consists of air bag modules (iocated in the center of the steering
wheel and on the instrument panel on the passenger side), seat belt pre-tensioners, a diagnosis sen-
sor unit, warning lamp, wiring harness and spira! cable Information necessary to service the system
safely is included in the RS section of this Service Manual.

WARNING:

» To avoid rendering lhe SRS inoperative, which could increase (he risk of persona, injury or death
in the event of a collision which would result in air bag inflation, 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 air bag electrical wiring harnesses and connectors are covered with yellow outer insula-
tion. Do not use electrical test equipment on any circuit related to the SRS.

Parts Requiring Angular Tightening

Use an angle wrench for the final tightening of the following
engine parts:

¢ Cylinder head bolts

« Main bearing cap bolts

¢ Connecting rod bearing cap nuts

Do not use a torque value for final tightening.

The torque values for these parts are for a preliminary step.
Ensure thread and seat surfaces are clean and coated with
engine oii.

Liquid Gasket Application Procedure

a. Use a scraper to remove all traces of old liquid gasket
’ from mating surfaces and grooves. Also, completely clean
Innee any oil from these areas.

sida b- Apply a continuous bead of liquid gasket to mating sur-
faces. (Use Genuine Liquid Gasket or equivalent.)
Gra « Be sure liquid gasket is 4.0 to 50 mm (0.157 to 0.197

ove Soli hote in) wide (for oil pan).
« Be sure liquid gasket is 2.0 to 3.0 mm (0.079 to 0.118
in) wide (in areas except oil pan).

SEM371C|

c. Apply liquid gasket to inner surface around hole perime-

ter area.

(Assembly should be done within 5 minutes after coating.)
a. Wait at least 30 minutes before refilling engine oi, and
engine coolant.

EM-2
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o
S

Identification mark of
sodium-tilled exhaust valve

SEMEEE

55(1.17)

Sitver color

Black iron color

Unit; mm (in|

SEMORIC|

|_ SERSIC

40 mm [1.57 In)

o

Special Cautions to Ensure the Safe Disposal of
Sodium-filled Exhaust Valves

The handling and disposal of sodium-filled exhaust valves &
requires special care and consideration. Under conditions
such as breakage with subsequent exposure to water, the
sodium meial will react violently. The sodium metal, which
lines the inner portion of the exhaust valve, forms sodium
hydroxide. Also, it releases hydrogen gas which may result in

an explosion or fire.

A sodium-filled exhaust valve is identified on the top of its L
stem as shown in illustration.

el
FE
Si
MT
DEALER DISPOSAL INSTRUCTIONS
CAUTION: AT

« Use approved shatter-resistant eye protection when per-
forming this procedure.

» Perform this and ail subsequent disposal work procedures &
in an open room, away from flammable liquids. Keep a fire
extinguisher, rated at least 10 ABC, in close proximity to |

the work area. =A
« Be sure to wear rubber gloves when performing the fol-
lowing operations. i)

1. Clamp valve stern in a vice.

2. The valve has a specially-hardened surface. To cut
through it, first remove a half-round section, approximately &#&
30 mm (1.18 in) long. Use an air-powered grinder until the
black iron color is removed and the silver-colored metal ST
appears.

RS
v
3. Use a hacksaw to cut through approximately half the diam-

eter of the valve stem. Make the serration at a point 40 mm (44
(157 in) from the end of the stem.

s
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PRECAUTIONS

‘_EELL Bucksl

“{Such as 20 £ oil can)
SEM509D]

Special Cautions to Ensure the Safe Disposal of
Sodium-filled Exhaust Valves (Cont'd)

A- Cover the serrated end of lhe valve with a large shop

towel. Strike the valve face end with a hammer, separat-
ing it into two pieces.

Fill a bucket (such as a 20 E oil can) with at least 10 £ (2-1/4
Imp gal) of water. Using a pair of large tweezers, carefully
place the already-cut (serrated) valves into the water one
at a time. Quickly move away at least 2.7 m (9 ft). Place the
valves in a standing position as shown in the figure. This
allows complete reaction of the sodium with the water. The
major portion of the resultant chemical reaction lasts 1 !o
2 minutes. After the bubbling action has subsided, addi-
tional valves can be placed into the water. Wait until each
subsequent chemical reaction subsides before placing
additional valves into the water However, no more than 8
valves should be placed in the same 10 t (2-1/4 Imp gal)
amount of water. The complete chemical reaction may take
as long as 4 to 5 hours. Remove the valves using a set of
iarge tweezers after the chemical reaction has stopped.
Afterwards, the valves can be mixed with ordinary scrap
metal.

CAUTION:

Make sure the resultant (high alkalinity) waste water does
not contact your skin. If the waste water does contact you,
wash lhe contacted area immedialely with large quantities
of water.

Check country and local regulations concerning any chem-
ical treatment or waste water discharge permits. These
may be required to dispose of the resultant (high alkalin-
ity) waste water.

EM-4
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PREPARATION

Special Service Tools

e
Tool number
Tool name

Description

e
ST0501S000
Engine siand assembly
® ST05011000

Engine siand
g) ST05012000

Base

NTOMZ

Disassembling and assembling

KV10106500
Engine stand shaft

NTO2

KV10115300
Engine sub-attachment

WTOME

ST10120000
Cylinder head bolt
wrench

MTSES

Loosening and lightening cylinder nead
bolt
a: 13 (051] dla-
b: 12 (047)
¢ 10 (0.39)
Unit: mm (in)

KV10116200

Valve spring

compressor

® KV10115900
Attachment

Dia bling valve

KV101092S0

Valve spring

compressor

© KV10109710
Compressor

3) KVv10109220
Adapter

® Kv10111200
Adapter (Useless)

NT586

Disassembling vafve mechanism

BG

=
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PREPARATI ON

*: Special tool or commercial equivalent

Special Service Tools (Cont'd)

Tool number
Tool name

Description

KV10115600
Valve oil seal drift

Installing valve oil seal

——r—
Intake Exhaust
Side A Side B
Side A Side B
S.as s 0: 20 (0.79) dla. a: 20 (0.79) dla.
b: 13 (0.51) din. b: 14.3 (0.555) dla.
c: 10.3 (0.406) dla. c: 11 (0.43) dla.
d: 8 (0.31) din. d: B (0.31) dia.
e: 10.7(0.421) a: 10.7 (0.421) dlo.
I: 5 (0.20) I: 5 (0.20)
NTBAI Unit: mm (in)
KV10F15700 Adjusling shims
Dial gauge stand
HTD1Z
EMO03470000 Installing piston assembly into cylinder
Piston ring compressor bore
N4
KV10107400 Disassembling and assembling piston
Piston pin press stand pin
© KV10107310 (2)
Center shaft -
© ST13040020
Stand
(5) ST13040030
Spring
@ KV10107320
Cap
© ST13040060
Drift HTDID
ED19600000"
Compression gauge set
NT626 ﬁ
KVv10111100 Removing oil pan
Seal cutter
MO

EM-6
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PREPARATI ON
Special Service Tools (Cont'd)

Tool number Description
Tool name
“WS39930000 Pressing the tube ot liquid gasket
Tube presser ﬁ

NT052
KV10112100 Tightening bolls for bearing cap, cylinder
Angle wrench head, etc

NTOU

Removing pilot bushing
ST166100D1
Pitoi bushirig puller
ﬂw
NTMS

EM-7
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OUTER COMPONENT PARTS

SEC. 111-118.140«147«148-150-163-164 £3]‘ 29 - 38 (030 - 039, 22 - 2.8)\?

SEC. 220-223-226

-t

53;25-34(2.5-3.5,18-25);

_ A
=TAR—

O-ring £74

£3}21-26(2.1-2.7,15- 20)
[C116-21(1.6-2.1,12-15) i
] 18-21(18-2.1,13- 15) \

\

£3116-21

&Ti@

|

s

(1.6-2.1,12+15) 2« NG Gasket 34

[0)31-4232-4.3,23-31) /M
£3]31-42(3.2-4.3,23+31) &

* N-m (kg-m. ft-lbl O] 45-60(4.6-6.1,33- #4)
T Apply liquid gasket.

3) Ignition coil (7) Oil pressure switch
© Spark plug @ Oil filter
CD Intake manifold collector sup- ©) Oil filter bracket
port @ Alternator adjusting bar
© EGRC-BPT valve © Alternator bracket
© Intake manifold support 6% Water outlet
© Oil cooler

EM-9

200 Q@®

1
ol ]
==

£3]5.1-65

(0.52-0.66,3.8-48)

i

-£31 20 - 29 (2.0 - 3.0, 14-22)

®

3.7-50(0.38-0.51,2.7-3.7)
34-44(3.5-4.5, 25- 33)

!':3‘3

£3345°60 (4.6-6.1,33- 44)

Thermostat
Thermostat housing
Knock sensor
Blow-by control valve
VTC solenoid valve

SEM970E
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PREPARATION

Commercial Service Tools

Tool name Description
Spark plug wrench Removing and installing spark plug
' Kmnt
(0.63 In)
NT0a7
Valve seal cutter sel Finishing valve seat dimensions
HTo4
Piston ring expander Removing and installing piston ring
NTOM
Valve guide drifl Removing and installing valve guide
Intake a = 95 mm (0.374 In) dla.
b - 50 mm (0.19? In) dla.
E.hausl a += 10,S mm (0.413 In) dla.
NTO15 b - 6.0 mm [0.236 In) din.
Valve guide reamer Reaming valve guide (T) of hole for
oversize valve guide (2)
Unit: ;mm (in|
1, d;
“Lrfeggnnn make | 60 020 [ 08
'r .
Exhaust 7 0(0.276] 11.176
NTO1G (0,4400)
Front oil seal drifl Installing front oil seal
\\@
l
a = 75 mm (2.95 In) din_
NTO4 b - 45 mm (1.77 In)dia.
Rear oil seal drill Installing rear oil seal
\‘/ ‘
.
a - 110 mm (4.33 i.i(dla,
NTD b » SO mm (3.15 in] tfia.
EM-8

OUTER COMPONENT PARTS

A

Bz @f r‘d})@;
[+] 25 - 34 [2-5 - 35, IS » 25]: \

)21 -» @1 -27 15-20)
[ 16-21 (1«-21.12 - 15)

[0] 18 - 21 (1.8 + 2.1, W - 15)-\

7-50 (0.38 - 0.81, 2.7 * 37]

)
ﬁ‘\_ﬂ 'S4 . 44(3.5 - 4.5, 25 - 33)

T~—0king &>
: ‘%/(-as;jqi
S

[O]16-21
" [1.6-2.1,12-15]

] 31-42(@32-43.23-31) _/
J3] 31 - 42 (3.2 - 4.3, 23-31]

O Nm (kg-m. Heib] FJ 45 - 60 (A6 - 6.1.33 - M) [ 16 - 22 (16 - 2.2, 12 - 1§

a Apply liquid gaskat.

(M Ignition coil (f) Oil pressure switch @ Thermostat .

©  Spark plug cD il filter ®  Thermostat housing
(3) Intake manilold collector sup- (D il filler bracket ©  Knock sensor

" port ® Alternator adjusting bar ©  Blow-by COF.III'0| valve
® EGBC-BPT valve (f)  Alternator bracket © VTC solenoid valve
© Inlake manifold support (2 Water outlet

© Oil cooler

EM-9
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OUTER COMPONENT PARTS

SEC. 118-140.223

ﬂ 18-21 (1.8-2.1, 13 - 15}

y-"P} 18 - 21 (1.8 - 2.1, 13 - 15)
Gasket a‘

Gasket 3¢

Gaskel Q

[Q] 21 - 26 /
(2.1 -2.7, 15 - 20)

GaSRGI ‘ = 75 __ E
a Lol dVE = >
h : O/O-ring X
1

" Throttle body

bolt [0] 21-26 (2.1 - 2.7, 15 - 20)
olts

(3) (1.6 to 2.2 kg-m,
13 to 16 ftIb).

SEMO71E

numerical order. M : N-m (kg-m. ft-lb)
(T) Throttle body (6) EGR valve © Injector
(?) IACV-FICD valve (7) Intake manifold ® Fuel tube assembly
@) IACV-AAC valve (D Engine coolant temperature © Injector harness
@ Intake manifold collector sensor
© Air pipe (D Thermal transmitter
EM-10




OUTER COMPONENT PARTS

SEC. 14CM44.226

1] 13-16 (13- 16,9 - 12)
O-fing "‘/Io\

%{Cﬂw-m

[O) 63-83 (0.64 - 0.85, 46 - 6.1)

[)20-31 (20-32 14 -23)

(D 13.16 (13- 48,

@) : ™ (kg-m, ft-Ib)
K - Apply liquid gasket.

(3) Blow-by hose

(2) Oil level gauge

® Camshaft position sensor
®  Exhaust manifold

©  Turbocharger

{18 - 21, 12 - 15}

0]
)
)

)

\Gasket @

Water outlet
Air inlet

Oil tube

Water tube

Oil return pipe

EM-11

[D]39 .49 (4.0 - 5.0, 29 - 36)

[«] 59 - 78 (6.0 - 8.0, 43 - 58)

37 - 48 (3.8- 4.9, 27 - 35)
!

Gasket Q%?@ 63-83

== :
A (0.64-0.85,4.6 -
é (2230 16-220 §
<,
9-12)

©e @03

[ 40-60 (4.1-6.1, 30 - 44)

Exhaust manifold cover
Air outlet
Exhaust manifold outlet
EGR pipe
Heated oxygen sensor

6.1)
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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 EC section.
4. Remove all spark plugs.
5. Disconnect distributor center cable.

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

7. Depress accelerator pedal fully to keep throttle valve wide
open.

8. Crank engine and record highest gauge indication.

9. Repeat the measurement on each cylinder as shown
above.

* Always use a fully-charged battery to obtain specified
engine revolution.

Compression pressure:

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

Semer3e Standard 1,079(10.79, 11.0, 156)
Minimum 883 (8.83, 9.0, 128)
_ Difference limit between cylinders 98 (0.98, 10, 14)

10. If compression in one or more cylinders is low:
20 mm {0.79 In) dla. . . .
a. Pour a small amount of engine oil into cylinders through

spark plug holes.

Use compressor tester whose end (rubber . ;
portion) is less than 20 mm (0.79 in) dia. b. Re te_St compressmn. . . .
Otherwise, it may be caught by cylinder » If adding oil helps compression, p|§ton rings may k_)e worn
head during removal. or damaged. If so, replace piston rings after checking pis-
ton for wear or damage.
SEM387C

» If pressure stays low, a valve may be sticking or seating
improperly. Inspect and repair valve and valve seat. {Refer
to SDS.) If valve or valve seat is damaged excessively,
replace them.

* If compression stays low in two cylinder that are next to
each other:

a. The cylinder head gasket may be leaking, or

b. Both cylinders may have valve component damage.
Inspect and repair as necessary.

EM-12
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OIL PAN

sec.110 [ 64 .75 (065 - 0.76, 4.7 - 55)

Pt 30-36 {31 - 37, 22 - 27)
o
- @\ :
s - (@ 20-36 (31-37,22.27)

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

18 -21 (16-2.1,12-15)

Alternator bracket

[k

EM

| 64 - 7.5 (0.65 - 0.76, 4.7 - 55)

16 - 19 (1.6 - 1.9, 12 - 14) 15

[DJ 16 - 19 (16 - 19, 12 - 14)- / =)
[O] 64 - 7.5 (0.65 - 0.76, 4.7 - 55) .
Rear cover J FE
29 -39 (30 + 40,22 - 29 ©
L ; Apply liquid gasket. Baffle plate
CN- m d| P2 64-75 (065 - 076, 47 - 5.5)-
H : N-m (kg-m, tt-lb) H 6.4 - 75 (0.65 - 0.76. 47 - 55)—S SEMO74E €k
MT
Removal
1. Remove engine under cover. o
2. Drain engine oil. Ay
=)
. Ulh
3. Remove stee! oil pan bolts.
BR
H
/S
Mi

4. Remove steel oil pan.

(D) Insert Tool between aluminum oil pan and steel oil pan.  pa

» Be careful not to damage aluminum mating surface.

* Do not insert screwdriver, or oil pan flange wit) be
deformed. EiL

S5EMO41DA

EM-13
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OIL PAN

Removal (Cont'd)
(2) Slide Tool by tapping on the side of the Tool with a ham-
mer.

KV10111100

SEMO042DA

W 0 (3) Remove steel oil pan.
Bafle p!afe\v”\ (4) Remove baffle plate.

L+l

\

SEMO76E]

[ - 5. Install engine slingers to cylinder head. Refer to "ENGINE
i - [ -y
/ 176\ | 0 REMOVAL" (EM-55).
— 6. Set a suitable hoist on engine slinger and hold the engine.

/0 W\ = ;

i ‘, ® _— 7. Remove the following parts. ‘
5“\““ i e ) » Tension rod bolts at transverse links
/ ‘ . Y . e Front stabilizer bar securing bolts and nuts from side

., e .._-\g member. i
LR @‘115—‘» AW « Both left and right side engine mounting bolts. Refer to ‘

"ENGINE REMOVAL" (EM-55).
8. Disconnect steering shaft lower joint.

9. Remove power steering tube bracket securing bolts at left
tension rod bracket.

10. Remove front suspension member securing bolts while
supporting with a jack.

11. Lower front suspension member by around 60 mm (2.36
in).

\ 12. Remove alternator support.
" Allernator support

Engine
front

SEMI7IE

EM-14




OIL PAN

Englna front
@ D OB @ a

p—

KV10111100

SEM047D

Removal (Cont'd)
13. Remove rear cover plate.

14. Remove aluminum oil pan bolts.

15. Remove four oil pan-to-transmission bolts.

16. Remove two engine-to-transmission bolts and install them
into open bolt holes shown. Tighten the two bolts to
release aluminum oil pan from cylinder block.

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

» Be careful not to damage aluminum mating surface.
e Do not insert screwdriver, or oil pan flange will be

deformed.

(2) Slide Tool by tapping on the side of the Tool with a ham-
mer.

EM-15




OIL PAN

SEMO050D

7 mm (0.28 in)

—

Groove Bolt hole

SEMO067D

4.0 - 5.0 mm
(0:157 - 0.197 1)

SEMYBLE

Cut herg.

4

Liquid gasket

SLC906

Removal (Cont'd)
18. Remove the two oil pan-to-transmission bolts previously

installed in aluminum oil pan.

Installation

1. Install aluminum oil pan.
(1) Before installing aluminum oil pan, remove all traces of

liquid gasket from mating surfaces using a scraper.
» Also remove traces of liquid gasket from mating surface of

cylinder block and front cover.

(@ Apply a continuous bead of liquid gasket to mating surface

of aluminum oil pan.
 Use Genuine Liquid Gasket or equivalent.

 For areas marked with "*", apply liquid gasket to the
outer side of the bolt hole.

» Be sure liquid gasket is 4.0 to 5.0 mm (0,157 to 0.197 in)

wide.
» Attaching should be done within 5 minutes after coating.

EM-16




OIL PAN

Engine front
@ Q_®® 2 ® 1 g\@

Tighien in numerical order.

SEM962E

SEMO051D

7 mm (0.28 In)

Groove Boit hole
SEM909B

4.0 - 50 mm
(0.157 - 0.197 In)

T3 Liquid gasket SEMO983E

Installation (Cont'd)
(3 Install aluminum oi! pan.

» Tighten bolts in numerical order shown.

© - (g bolts:

0,0 16 - 19 Nm (16 - 19 kg-m, 12 - 14 fi-Ib)

i bolts:

[DJ: 64 - 75 Nm (0.65 - 0.76 kg-m, 4.7 - 55 ft-Ib)

Install rear cover plate.
Install alternator support.

SR WN

7. Install steel oi! pan.

(1) Before installing steel oil pan, remove all traces of liquid
gasket from mating surfaces using a scraper.
» Also remove traces of liquid gasket from mating surface of

aluminum oil pan.

(@ Apply a continuous bead of liquid gasket to mating surface

of steel oil pan.

* Use Genuine Liquid Gasket or equivalent.

Install the four oil pan-to-transmission bolts.

Tighten front suspension member securing bolts.
Install all removed parts after removing steel oil pan.

=)
3¢

]
=4




OIL_PAN

Cut here.

Liquid gasket

SLC906

Tighten in numerical order.

SEM984E

Installation (Cont'd)

Be sure liquid gasket is 4.0 to 50 mm (0.157 to 0.197 in)
wide.
Attaching should be done within 5 minutes after coating.

(3 Install steel oil pan.

Install bolts in numerical order shown.
Wait at least 30 minutes before refilling engine oil.

EM-18



TIMING CHAIN

SEC. 120-130-135-210

f3;] 127 - 137 (13 « 14. 94 - 101)

(DJ 6.3 - 83 (0.64 - 0.S5, 4.6 - 6.1)
P

)
RS

142 . 152 (145 - 15,5, 105 - 112)

[D‘J ; N-m <kg-m. ft-lb)

SEMOGSE  i® T

(5 Cylinder block (D Chain guide (@%) CC?Larll:shaI: sprocket A

@ Chain guide (D Front cover g a guh e

(@ RH camshaft sprocket () Crank pulley e Lﬁm::r;gr]n (s:h:‘;] orociet

© Chain tensioner ® Oil pump spacer El
[i):4

EM-19




TIMING CHAIN

Silver

SEM988E

—— b
%h.i.,l,.,w r% Y

e

Timing chain guide

SEM991E
J

Removal (Cont'd)

14. Set No. 1 piston at TDC on the compression stroke by
rotating crankshatft.

* Rotate crankshaft until mating mark on camshaft sprocket

is set at position indicated in figure at left.

15. Remove chain tensioner.

16. Remove camshaft position sensor.

17. Remove timing chain guide.

EM-21
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TIMING CHAIN

Engine front Cj

Loosen in numerical order.

SEM986E

7 Engine front
<2

SEMABZE

CAUTION:

After removing timing chain, do not turn crankshaft and
camshaft separately, or valves wilt strike piston heads.
When installing rocker arms, camshafts, chain tensioner,
oi! seals, or other sliding parts, lubricate contacting sur-
faces with new engine oil.

Apply new engine oil to bolt threads and seat surfaces
when Installing cylinder head, camshaft sprocket, crank-
shaft pulley, and camshaft brackets.

Removal

1.

abrwn

©e~NOe

11.

12.

13.

Release fuel pressure.

Refer to "Releasing Fuel Pressure" in EC section.
Remove engine under covers.

Drain coolant.

Remove radiator.

Remove air duct to intake manifold and air recirculation
duct.

Remove PCV hoses from rocker cover.

Remove drive belts and water pump pulley.
Remove alternator.

Remove power steering oil pump.

. Remove the following parts from cylinder head and intake

manifold: vacuum hoses, fuel hoses, water hoses, wires,
harness, connectors and so on.
Remove ignition coils and all spark plugs.

Remove rocker cover.

Remove intake manifold supports.

EM-20



TIMING CHAIN

SEMIAIC

LH camshaft
\ Silver

mari<
SEM988E

SEM989E

I

- =N
Camnshaft position sensor
g I

Hol

SEM991E

Removal (Cont'd)

14. Set No. 1 piston at TDC on the compression stroke by

rotating crankshatft.

* Rotate crankshaft until mating mark on camshaft sprocket
is set at position indicated in figure at left.

15. Remove chain tensioner.

16. Remove camshaft position sensor.

17. Remove timing chain guide.

EM-21
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TIMING CHAIN

Removal (Cont'd)

18. Remove camshaft sprockets.

Loosen in numerical order.

Exhaust side
CJ Engine front

SEM993E

Exhaust
p manifold

© ® @ ® ®
0 0 (0] (0] (0]
0] 0] 0] 0) 0
Loosen in numerical order. SEM996E

19. Remove camshafts, camshaft brackets, oil tubes and baf
fie plate.

20. Remove exhaust manifold with turbocharger. Refer to
"Removal" in "TURBOCHARGER" (EM-49).

21. Remove cylinder head outside bolts and inside sub bolts.

22. Remove cylinder head bolts.

A warped or cracked cylinder head may result from remov-
ing in incorrect order.

Bolts should be loosened in two or three steps.
23. Remove cylinder head with intake manifold.

EM-22




TIMING CHAIN

Oil strainer

SEM979C

Suitable puller

SEM980C

Ryl /
\ o‘

=, '5»}

SEMO97E

in o
P! ‘k gwdszj

TWW * f SEMIB2CA

Crack

SEMOAC

Removal (Cont'd)

24. Remove oil pans.
Refer to "Removal” in "OIL PAN" (EM-13).
25. Remove oil strainer and baffle plate.

26. Remove crankshaft pulley.

27. Remove front cover.

28. Remove timing chain guides and timing chain.

Inspection

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

EWI-23
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TIMING CHAIN

Engine A==
froni C->

Crankshaft
side

A\ - Crankshaft sprocket

SEM470E

S Mating mark

Mating mark
i U =

SEM985C

20 rollers @ Maﬂng mark

Mating mark
SEM213DA

SLC491A

Installation
1. Install crankshaft sprocket on crankshatt.

2. Position crankshaft so that No. 1 piston is set at TDC an
key way is at 12 o'clock. Fit timing chain on cranksha
sprocket, aligning the mating marks.

* Mating mark color on timing chain.
@ : Gold
(2), (3): Silver

3. Install timing chain and timing chain guides.

4. Before installing front cover, remove all traces of liquid
gasket from mating surface using a scraper.

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

EM-24




TIMING CHAIN

Q Liquid gasket
2.0 - 3.0 mm
(0.079 - 0.116 In)

Never apply liquid
gasket to this
groove.

SLC492A

Wipe off a

Installation (Cont'd)

5. Apply a continuous bead of liquid gasket to mating surface
of front cover.

* Use Genuine Liquid Gasket or equivalent.

6. Install oil pump drive spacer and front cover.
» Make sure that O-ring is installed on oil pump outlet pas-
sage of cylinder block.

o Wipe off excessive liquid gasket.

7. Install crankshaft pulley.
8. Set No. 1 piston at TDC on its compression stroke.

EM-25

Mik

|
]

i ]
et
:

=]

)
.l




|

TIMING CHAIN

Installation (Cont'd)
9. Install oil strainer and baffle plate.

Oll strainer

SEMY7SC

10. Install oil pan.
Refer to "Installation” in "OIL PAN" (EM-13).

11. Before installing cylinder head gasket, apply a continuous
O bead of liquid gasket to mating surface of cylinder block.

N\

L|qu|d gasket -
SEM3530

Cylinder head bott 12. Install cylinder head with intake manifold.

CAUTION:

The cylinder head bolts can be reused providing dimension
"A" is not exceeded.

D r— Dimension "A":

158.2 mm {6.23 in)

SEMO020D

‘C:' Engine front * Cylinder head bolts tightening procedure:
a. Tighten all bolts to 39 Nm (4.0 kg-m, 29 ff-lb).
b. Tighten all bolts to 78 Nm (8.0 kg-m, 58 ft-lb).
© © © %D C. Lposen all bolts completely.
0] 0 o] d. Tighten all bolts to 34 to 44 Nm (3.5 to 4.5 kg-m, 25 to 33

__H—L
@
0

ft-1b).
o o] 0 0 o]
© & ©__@
L]

Tighten in numerical order.

SEM998E

EM-26




TIMING CHAIN

Installation (Cont'd) , |
Method A e. Method A: Turn all bolts 90 to 95 degrees clockwise with i;

Tool or suitable angle wrench.

Method B: If an angle wrench is not available, mark all
cylinder head bolts on the side facing engine
front. Then, turn each cylinder head bolt 90 to
95 degrees clockwise. 48

f.  Turn all bolts 90 to 95 degrees clockwise. L.

g. Ensure that paint mark on each bolt faces the rear of the
engine. (Method B only)

Do not turn any bolt 180 to 190 degrees clockwise all at once.

&)

LC |

EC
S
€L
fErggine Paint mark
T
!
Tightening torque Nm (kg-m, ft-Ib) :
5 18 ) ® 39 (4.0, 29) AT i
..'5." (12. 87)[ Plastic zone CD ® 78 (BO, 59) ::
€ 78 ____®_ﬁ4wn___ —— @@ :
2 @59 Elastic zone mx=f ® 009 '
£ 3 | ® l@/ ® 39 £5 (4.0+0.5, 28.943.6) i
Z  (4.29) 1 d - i
© ® 90"4 degrees 5 ;
© 904 degrees
SEMO74DA mA
. = 13. Install cylinder head outside bolts and inner sub-bolts. i
—\ f_H,\f"\/,; __,g}/_:] - 14. Install exhaust manifold with turbocharger. Refer to I
\ o "Installation” in "TURBOCHARGER" (EM-53). AR f
51
RS
&N

15. Install camshafts, camshaft brackets, oil tubes and baffle
plate. ik

* Position camshatft.
a. LH camshaft key at about 12 o'clock ;
b. RH camshaft key at about 10 o'clock IL

[« /

¥
RH camshafl key
Y




TIMING CHAIN

RH camshaft -End bracket

bra
Engine #
frontg) .

- End bracket

brackets brackat

|
No. 1 to 4
brackets ' H
No. 1 to 4 LH camshah

SEMOO01F

Intake side

Exhaust side
m Engine front
Tighten in numerical order.

SEMO002F

RH camshaft
Silver -, LH camshaft

link / - Silver

/
AMating! | n \
mak L / ;1 Mating®

/ mark

Hexagon
portion -i

SEMO04F

Installation (Cont'd)

* Position camshaft bracket.

» Camshaft bracket bolts tightening procedure
STEP 1:

Tighten bolts (9) - ® in that order then
tighten bolts (1) - ) in that order.
[*]: 2 Nm (0.2 kg-m, 14 ft-Jb)
STEP 2:
Tighten bolts in the specified order.
[D]: 6 Nm (0.6 kg-m, 4.3 ft-Ib)
STEP 3:
Tighten bolts in the specified order.
[DJ: 9.0-11.8 Nm
(0.92 -1.2 kg-m, 6.7 - 8.7 ft-lb)

16. Install camshaft sprockets.
Line up mating marks on timing chain with mating marks on

camshaft sprockets.

Lock camshafts as shown in figure and tighten to specified
torque.

[+]: 127-137 Nm
(13-14 kg-m, 94-101 ft-b)

EM-28




TIMING CHAIN

Installation (Cont'd)
17. Install timing chain guide.

Timing chain guide

SEM991E

18. Install camshaft position sensor. L6
b a. Make sure that No. 1 piston is at TDC on its compression
stroke. -
b. Set mating marks on rotor shaft of camshaft position sen- %

E sor as shown.

Yellow mark I
(Paint) mark @L
=i
SEMOO05F M'T
c. Install camshaft position sensor aligning the center of fix-
\ }‘ ing bolt hole.
» After installing, confirm that mating marks on rotor shaft of AT
camshaft position sensor are as shown.
d. Tighten fixing bolts.
en
Yeliow mark
(Paint)
=
Mating ma_rk'-t

SEMO06F u.ﬂ

19. Install chain tensioner.

Press cam stopper down and "press-in" sleeve until hook can _ _
be engaged on pin. When tensioner is bolted in position the iR
hook will release automatically. Ensure arrow "A" faces the
front of the engine.

Sleeve

B
SEM990C I f

A

2l

HI

SEM991C

EM-29




TIMING CHAIN

/ “Pin

Timing chain

SEM7B6D

2.0-3.0mm

(0.079 - 0.118 In)
@) gasket

Liquid

SEMOO7F|

|
|
1
|

(Three places)

SEMOOSF

Engine front <(h

Tighten in numerical order.

SEMO09F

Installation (Cont'd)

* If hook does not release automatically, turn crankshaft
counterclockwise until it does release.

20. Install cylinder head front cover.

« Before installing, remove all traces of liquid gasket from
mating surface of cylinder head and the cover using a:
scraper.

* Apply a continuous bead of liquid gasket to mating surface
of cylinder head front cover.

* Use Genuine Liquid Gasket or equivalent.

21. Install intake manifold supports.

22. Remove all old liquid gasket from mating surfaces of
rocker cover and cylinder head. '

23. Apply a continuous bead of liquid gasket to mating surface
of rocker cover gasket and cylinder head.

* Use Genuine Liquid Gasket or equivalent.

24. install rocker cover.

Rocker cover tightening procedure:

(1) Tighten nuts (T) - ® - © - © - (§) in that order to 4 N-m
(0.4 kg-m, 2.9 ft-lb).

(2) Tighten nuts ® to © as indicated in figure to 8 to 10 N-m
(0.8 to 1.0 kg-m, 5.8 to 7.2 ft-Ib).

EM-30
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TIMING CHAIN

Installation (Conrd)
25. Reinstall any parts removed in reverse order of removal.

When refilling engine coolant,
Maintenance" in MA section.

EM-31

refer

to

"Engine
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OIL SEAL REPLACEMENT

VALVE OIL SEAL
1. Remove rocker cover.
2. Remove camshafts and sprockets.
Refer to "Removal" in "TIMING CHAIN" (EM-20).
3. Remove ignition coils on spark plugs.

4. Install air hose adapter into spark plug hole and apply air
pressure to hold valves in place. Apply a pressure of 490
kPa (4.9 bar, 5 kg/cm?, 71 psi).

5. Remove rocker arm, rocker arm guide and shim.

6. Remove valve spring with Tool.
Piston concerned should be set at TDC to prevent valve from
falling.

7. Remove valve oil seal.

8. Apply engine oil to new valve oil sea! and install it with
Tool.

SEM995C

EM-32




OIL SEAL REPLACEMENT

J—
___.-—-—_'_"
g€
E o
N
~ S
g e
SEM693D

FRONT OIL SEAL

1. Remove the following parts:
» Engine under cover

* Drive belts

* Crankshaft pulley

TE
CL
. MT
2. Remove front oil seal.
Be careful not to scratch front cover.
ihl
Py
by
SEMI97C M | ]
]|
1
|
, §T
Engine Engine
inside autside
' 28
Ol seal Iipﬁ\ )/—Dust seal lip g
SEM715A BT
T 7o " 3. Apply engine oil to new oil seai and install it using a suit-
[ 0 able tool. BA
I Q
Wa \ El
Suitabk tool
L_ SEMOSEC
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OIL SEAL REPLACEMENT

SEM999C

Engine >*, || Engine

Oil seal lip Dust seal

inside \H~ outside

lip

SEM715A

Suitable tool

SEMO001D

REAR OIL SEAL

1. Remove transmission. (Refer to MT or AT section.}
2. Remove flywheel or drive plate.

3. Remove rear oil seal.

Be careful not to scratch rear oil seal retainer.

4. Apply engine oil to new oil seal and install it using a suit-
able tool.

EM-34




INTAKE MANIFOLD

C™> Engine front
Loosen in numerical order.

SEMO11F

O 3 %&«.

tiiton) gnmnmxmn.n-}i'ﬁ

SEMO13F

Removal

1. Release fuel pressure,

Refer to "Releasing Fuel Pressure" in EC section.
Drain coolant.

Remove air duct from intake manifold.

Remove PCV hoses from rocker cover.

Remove vacuum hoses, fuel hoses, water hoses, wires,
harnesses, connectors, etc. from intake manifold.

arLN

6. Remove intake manifold collector supports.

7. Remove intake manifold collector.

8. Remove harness connectors of engine coolant tempera-
ture sensor and thermal transmitter.
9. Remove fuel tube assembly.

10. Remove EGR tube.
11. Remove hose and tube between EGR valve and EGRC-BPT s
valve.

A
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INTAKE MANIFOLD

Engine front

<A

SEM987E

Loosen in numerical order.

Engine front E>

SEMOUF

Tighten in numerical order.

SEMO15F
__\_CPJ Uy
‘ ~ -
.1| =
@ 1 {DL | 3
OO |
NN Q
—_— [:> Engine 1ront
Tighten in numerical order. SEMO16F

Cﬁ> Engine front

Tighten in numerical order.

SEMO17F

Removal (Cont'd)
12. Remove intake manifold supports.

13. Remove intake manifold.

Installation
1. Install intake manifold.
2. install intake manifold supports.
3. Install EGR tube.
4. Install hose and tube between EGR valve and EGRC-BPT
valve.
5. Install fuel tube assembly.
e Tighten bolts in two steps.
1st: 9.3 - 10.8 Nm {0.95 - 1.1 kg-m, 6.9 - 8.0 ft-lb)
2nd: 21 - 26 Nm (2.1 - 2.7 kg-m, 15 - 20 ft-lb)
6. Connect harness connectors of engine coolant tempera-
ture sensor and thermal transmitter.
7. Install intake manifold collector.
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INTAKE MANIFOLD

Installation (Cont'd)
8, Reinstall any parts removed in reverse order of removal.

EM-37
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CYLINDER HEAD

@
®

(D

SEC. 111-130
Refer to "Installation” In
"TIMING CHAIN".

ke ey — : & —Washer €3

Rocker cover gashked Q

[UJ Refer to "Installation” In
"TIMING CHAIN".

M\Qst side

é ® ;

RJ45-83 -1
(0.46-0.85,3.3-6.1) @

v

Oring QJ@

Gasket
() 90-118(092-12,6.7 -~i7)

'/}1/

[0J127-137(13-14,94-101)

@L‘“’ o
& : Nm [kg-m, fi-Ib)

ﬁ—ﬂ I : Apply liquid gasket.
127-137(13-14,94-101)

SEMQ1BF
Oil filler cap (8) Camshaft sprocket © Valve spring seat
Rocker cover @) Camshaft ® Valve spring
Rocker arm guide ® Camshaft bracket © Valve spring retainer
Rocker arm ® Oil tube © Valve collet
Shim © Chain guide ® Spark plug
Hydrautic lash adjuster @ Cylinder head ® Cylinder head bolt
Chain tensioner ® Valve

EM-38 ~




CYLINDER HEAD

CAUTION:

* When installing rocker arms, camshaft and oil seal, lubri-
cate contacting surfaces with new engine oil.

When tightening cylinder head bolts, camshaft sprocket Q\.
bolts and camshaft bracket bolts, lubricate thread portions
and seat surfaces of bolts with new engine oil.

¢ |If a hydraulic lash adjuster is kept on Its side, there is a
risk of air entering it. When hydraulic lash adjusters are
removed, stand them straight up or soak them in new _
engine oil. &G
# Do not disassemble hydraulic lash adjusters.
® Attach tags to lash adjusters so as not to mix them up. =
L
SEMBTACA
. L]
Removal and Installation
Removal and installation procedures are the same as those .
for timing chain. Refer to "Removal" and "Installation" in AT
"TIMING CHAIN" {EM-20, EM-24).
B
A
A&
Rocker arm guide D|Sassemb|y
Rocker arm & 1. Remove rocker arms, shims, rocker arm guides and gg
Shim “1 : ; ; -
Hydralic // hydraulic lash adjusters from cylinder head.
Iy CAUTION:

Keep parts in order so that they can be installed in their orig- 87
inal positions during assembly. (Install parts in their original

lash adjuster%

R positions.)
b2 o
T
) SEM202D it
2. Remove intake manifold. Refer to "Removal" in "INTAKE
MANIFOLD" (EM-35), N

3. Remove water outlet.
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CYLINDER HEAD

(o

(D

=

SEM925C

Disassembly (Cont'd)
4. Remove valve components with Tool.

5. Remove valve oil seal with a suitable tool.

Inspection

CYLINDER HEAD DISTORTION

Measure the distorsion in the directions as shown.
Head surface distorsion:
Standard
Less than 0.03 mm (0.0012 in)
Limit
0.1 mm (0.004 in)
If beyond the specified limit, replace or resurface.
Resurfacing limit:
The resurfacing limit of cylinder head is determined by the
cylinder block resurfacing in an engine.
Amount of cylinder head resurfacing is "A".
Amount of cylinder block resurfacing is "B".
The maximum limit is as follows:
A + B = 0.2 mm (0.008 in)
After resurfacing cylinder head, check that camshaft rotates
freely by hand. If resistance is felt, cylinder head must be
replaced.
Nominal cylinder head height:
136.9 - 137.1 mm (5.390 - 5.398 in)

CAMSHAFT VISUAL CHECK
Check camshatft for scratches, seizure and wear.
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CYLINDER HEAD

Inspection (Cont'd)
CAMSHAFT RUNOUT

1. Measure camshaft runout at the center journal,
Runout (Total indicator reading):
Standard
Less than 0.02 mm (0.0008 in)
Limit
0.1 mm (0.004 in)
2. If it exceeds the limit, replace camshaft.

CAMSHAFT CAM HEIGHT

1. Measure camshaft cam height.
Standard cam height:
Intake & Exhaust
37.920 - 38.110 mm (1.4929 -1.5004 in)
Cam wear limit:
Intake & Exhaust
0.20 mm (0.0079 in)

2. If wear is beyond the limit, replace camshaft.

CAMSHAFT JOURNAL CLEARANCE

1. Install camshaft bracket and tighten bolts to the specified
torque.
2. Measure inner diameter of camshaft bearing.
Standard inner diameter:
28.000 - 28.021 mm (1.1024 - 1.1032 in)

3. Measure outer diameter of camshaft journal.
Standard outer diameter:
27.935 - 27.955 mm (1.0998 - 1.1006 in)
4. If clearance exceeds the limit, replace camshaft and/or
cylinder head.
Camshaft journal clearance:
Standard
0.045 - 0.086 mm {0.0018 - 0.0034 in)
Limit
0.15 mm (0.0059 in)

CAMSHAFT END PLAY

1. Install camshaft in cylinder head.
2. Measure camshaft end play.
Camshaft end play:
Standard
0.092 - 0.173 mm (0.0036 - 0.0068 in)
Limit
0.20 mm (0.0079 in)

EM-41

4

-l:\)"] .3\




CYLINDER HEAD

Inspection (Cont'd)
CAMSHAFT SPROCKET RUNOUT

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

SEM929C

VALVE GUIDE CLEARANCE
1. Measure valve deflection in a parallel direction with rocker
arm. (Valve and valve guide mostly wear in this direction.)
Valve deflection limit (Dial gauge reading):
Intake & Exhaust
0.2 mm (0.008 in)

2. If it exceeds the limit, check valve to valve guide clear-

ance.
Measure valve stem diameter and valve guide inner diam-

eter.
b. Check that clearance is within specification.

Valve to valve guide clearance:

Micrometer a.

Unit; mm (in)

Standard Limit
0.020 - 0.053
Intake 0.08 (0.0031)
SEM938C (0.0008 - 0.0021)
0.040 - 0.073
Exhaust 0.1 (0.004)
(0.0016-0.0029)

c. If it exceeds the limit, replace valve or valve guide.

VALVE GUIDE REPLACEMENT
1. To remove valve guide, heat cylinder head to 110 to 130°C
(230 to 266°F).
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CYLINDER HEAD

SEMOB3D

Suyitable reamer

Inspection (Cont'd)
2. Press out valve guide or use a hammer and suitable tool.

3. Ream cylinder head valve guide hole.
Valve guide hole diameter
(for service parts):
Intake
10.175 - 10.196 mm (0.4006 - 0.4014 in)
Exhaust
11.175 - 11.196 mm (0.4400 - 0.4408 in)

4. Heatcylinder head to 110 to 13CTC (230 to 266°F) and press
service valve guide onto cylinder head.
Projection "L":
14.0 - 14.2 mm (0.551 - 0.559 in)

5. Ream valve guide.
Valve guide inner diameter:
Intake
6.000 - 6.018 mm (0.2362 - 0.2369 in)
Exhaust )
7.000 - 7.018 mm (0.2756 - 0.2763 in)

VALVE SEATS

Check valve seats for pitting at contact surface. Resurface or

replace if excessively worn.

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

e Cut with both hands to uniform the cutting surface.

EM-43
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CYLINDER HEAD

1
i
Recess diameter

U

SEM795A

SEMO08A

SEMBIZE

T (Margin thickness!

tr -,
5

SEMIBEA

2 e

Inspection (Cont'd)
REPLACI NG VALVE SEAT FOR SERVI CE PARTS

1 Bore out old seat until it collapses. Set machine depth stop
so that boring cannot contact bottom face of seat recess in
cylinder head. _

2. Ream cylinder head recess.

Reaming bore for service valve seat
Oversize [0.5 mm (0.020 in)]:
Intake
35.500 - 35.516 mm (1.3976 - 1.3983 in)
Exhaust
31.500 - 31.516 mm (1.2402 -1.2408 in)

Use the valve guide center for reaming to ensure valve seat

will have the correct fit.

3. Heat cylinder head to 110 to 130°C (230 to 266"F).
4. Press fit valve seat until it seats on the bottom.

5. Cut or grind valve seat using a suitable tool at the speci-
fied dimensions as shown in SDS.
6. After cutting, lap valve seat with abrasive compound.
7. Check valve seating condition.
Seat face angle "a":
44°53' - 45°07' deg.
Contacting width "W":
intake
14 - 1.7 mm (0.055 - 0.067 in)
Exhaust
1.7 - 2.0 mm (0.067 - 0.079 in)

VALVE DIMENSIONS

Check dimensions in each valve. For dimensions, refer to
SDS.

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

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

—-|-— S (Out-of-square)

SEM288A

EM113

SEM935C

o

@]

6 N [5) [
Y O O Q o
Q O Q _:EMDB:D

Inspection (Cont'd)
VALVE SPRING

Squareness
1. Measure "S" dimension.
Out-of-square:
Less than 2.2 mm (0.087 in)

2. If it exceeds the limit, replace spring.

Pressure
Check valve spring pressure.
Standard:
578.02-641.57 N

(58.94 - 65.42 kg, 129.96 -144.25 Ib)

at 30.0 mm (1.181 in)
Limit:

More than 549.2 N (56.0 kg, 123.5 Ib)

at 30.0 mm (1.181 in)

If it exceeds the limit, replace spring.
HYDRAULIC LASH ADJUSTER

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

2. Check diameter of lash adjuster.
Outer diameter:

16.980 - 16.993 mm (0.6685 - 0.6690 in)

3. Check lash adjuster guide inner diameter.

Inner diameter:

17.000 - 17.020 mm (0.6693 - 0.6701 in)
Standard clearance between lash adjuster and

adjuster guide:

0.007 - 0.040 mm (0.0003 - 0.0016 in)
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CYLINDER HEAD
Inspection (Cont'd)
Rocker arm ROCKER ARV SH M AND ROCKER ARM GJ DE

Check contact and sliding surfaces of rocker arms, shims and
rocker arm guides for wear or scratches.

@——Rocker arm
guide

SEM694D

T Assembly

1. |Install valve component parts.
* Install valves, noting their identification marks as indicated
in the table below.

Valve Identification mark
Intake valve 53J
Identification mark Exhaust valve 5J

SEM595D

& Always use new valve oil seal.
- Refer to OIL SEAL REPLACEMENT.

e Before Installing valve oil seal, install valve spring seat.
Wide pitch # Install valve spring (uneven pitch type) with its narrow
pitched side toward cylinder head side (paint mark).

e After installing valve components, tap valve stem tip with

Narrow pitch a plastic hammer to assure a proper fit.

O

Cylinder head side SEMO085D

-Paint mark

o

Check hydraulic lash adjusters.

a. Push on the rocker arm above the hydraulic lash adjuster.
If it moves 1 mm (0.04 in) or more, there is air in the high
pressure chamber.

Noise will be emitted from hydraulic lash adjuster if engine
is started without bleeding air.

SEMO093D

b. Remove hydraulic lash adjuster and dip in a container

Proper rod t Engine ol filled with engine oil. While pushing plunger as shown in
| {_ figure, lightly push check ball using a thin rod. Air is com-
iy |\ ol el pletely bled when plunger no longer moves.
o~ i Air cannot be bled from this type of lash adjuster by running
~- -- the engine.
= — SEM772C

EM-46



CYLINDER HEAD

Assembly (Cont'd)
3. Install rocker arms, shims, rocker arm guides and hydrau-

RO;EiLe?m;rﬂUide ;%. lic lash adjusters.
Shim . CAUTION:
Hydraulic // Install all parts in their ortginai positions.

lash adjust : L
as ajuser%‘\‘

\

SEM202D
e
o Valve shim clearance adjustment
/&\/\ Shim ‘ 4. Determine proper shim size when replacing valve, cylin-
& u\\mcker arm guide der head, shim, rocker arm guide, or valve seat. ;
@ @\\Va've collet a Install valve component parts to cylinder head (Except
Valve spring shim)
g retainer ’ . . i
Valve spring e Always replace rocker arm guide with a new one. BE
. ? Valve spring seat 5!;
Valve oil seal ©
J $Valve cL
SEM364D i
b. Remove hydraulic lash adjuster. v '
c. Install Tool* into hydraulic lash adjuster fixing hole.
* Tool (KV10115700} is screwed into magnetic stand rod gy
used with dial gauge.
(2]
F&
¥
ﬁﬂ\ I
BR
ker argu!3§ §T -
Valve
spring
retainer
- Valve < Vatve Srgtrz:\ri]r?er
SEM899D BT

d. Before measuring, make sure the following parts are
installed in the cylinder head: valve, valve spring, collet, )
retainer, and rocker arm guide (except shim). On shim
side, measure difference (T,) between contact surfaces of

rocker arm guide and valve stem end. =
When measuring, lightly pull dial indicator rod toward you to

eliminate play in Tool (KV10115700).
X
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CYLINDER HEAD

Indicate
T = 2.800 mm
(0.1102 In)

SEM096D

~2.0 - 3.0 mm
(0.079 - 0.118 In)

O Q Liquid gasket

SEMO19F

Assembly (Cont'd)
e. Select proper shim.
Shim thickness (T): T, £0.025 mm (0.0010 In)
e Shims are available in thicknesses from 2.800 mm (0.1102
in) to 3.200 mm (0.1260 in) in steps of 0.025 mm (0.0010 in).

5. Install water outlet.
(1) Before installing water outlet, remove all traces of liquid
gasket from mating surface using a scraper.

« Also remove traces of liquid gasket from mating surface of
cylinder head.

(2) Apply a continuous bead of liquid gasket to mating surface
of water outlet.

* Use Genuine Liquid Gasket or equivalent.

6. Install intake manifold.
Refer to "Installation” in "INTAKE MANIFOLD" (EM-36).
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TURBOCHARGER

Removal
1. Drain coolant from radiator and cylinder block. _
2. Remove engine under cover. &
3. Remove front exhaust tube. :
4. Remove air ducts for turbocharger unit.
5. Remove air cleaner case. WA
6. Remove wastegate valve control solenoid and its hoses.
T 7. Remove exhaust manifold cover. L
8. Remove heat insulator. '
9. Remove heated oxygen sensor. £c
10. Remove EGR tube. =
Exhaust Fi
manifold cover
Heat insulator £, tlgated oxygen €L
= ST
SEMO020F
11. Remove connector bolts for water inlet and return tubes
and oil inlet tube.
AT
D
[:)
RA
12. Remove oil return hose from cylinder block.
B
e
)
13. Remove exhaust manifold fixing nuts. 1
&t
tsi
Loosen in numerical order.
SEMO023F

EM-49
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TURBOCHARCER

Removal (Cont'd)

e haust 14. Remove steering column shaft lower joint (LHD model
manifold Only)- i . .
15. Remove exhaust manifold with turbocharger unit.

Disassembly

1. Remove oil tubes and water tubes. Before removing tubes,
put mating marks on tube connectors and turbocharger.

SEMO27F

2. Unbend locking plates for turbocharger unit fastening nuts.

Locking plates
SEM817D!

3. Remove exhaust manifold.

I SEMO25F

4. Remove exhaust outlet, air outlet and heat insulator brack-
ets.

Air outlet

Exhaust outlet

-Heat insulator
bracket

SEMO26F

EM-50
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TURBOCHARGER

Inspection
Perform the following checks. If NG, replace turbocharger unit.

Check for leaks.

Check for leaks. Check for leaks.

Wastegate valve actuator r-Turbine housing

Check lor leaks.

=l
r

Wastegate valve

Ctieck for leaks.

Water Inlet Check for leaks.
Check for teaks. QOil outlet-
Compressor housing

SEMO028F

OIL AND WATER TUBES
Check tubes for clogging.

SEMO29F

ROTOR SHAFT
1. Check rotor shaft for smooth rotation.

SEMO3QF
L _ 5

EM-51

AT

PO

=
I=
W

el

10X




TURBOCHARGER

Inspection (Cont'd)
‘;“ 2. Check rotor shaft for carbon deposits.

Rotor shaft -\

ol
O "SEMO31F

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

SEMO32F|

4. Measure rotor shaft end play.
End play:
Standard
0.013 - 0.097 mm (0.0005 - 0.0038 in)
* Do not allow wheels to turn when axial play is being mea-
sured.

SEM827D

TURBINE WHEEL

Check turbine wheel for the foMowing.
- OQil

Carbon deposits

Deformed fins

Contact with turbine housing

SEMS28D

COMPRESSOR WHEEL

Check compressor wheel for the following.
« Oil

» Deformed fins :

» Contact with compressor housing

SEMB29D
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TURBOCHARGER

SEMB30D

SEMBID

Locking plaies

SEM832D

Tighten in numerical order.

SEMO33F|

Inspection (Cont'd)
WASTEGATE VALVE

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

WASTEGATE VALVE ACTUATOR

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

« Do not applying compressed air to the actuator continu- '

ously.
e The air pressure should be in the range of 38.7 to 44.0 kPa
(387 to 440 mbar, 290 to 330 mmHg, 11.42 to 12.99 inHg).

Assembly

Assembly is the reverse order of disassembly.
< Install gasket between exhaust manifold and turbocharger
with lappet side facing exhaust manifold.

« Bend locking plates along the side of turbocharger fasten-
ing nuts.

Installation
1. Install exhaust manifold fixing nuts.

EM-53
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TURBOCHARGER

Water return
tube

Water inlet tube

«Oil inlet tube
Qil reiurn tube

SEMO27F

Installation (Cont'd)

2. Installation is the reverse order of removal. |
» Install oil tubes and water tubes in the following order ¢

aligning the mating marks.
a. Oil feed tube

b. Water return tube

c. Water feed tube

d. Qil return tube
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ENGINE REMOVAL

Sec, 112111

Engine front
U el

Engine slinger

M/T model

[C] 13- (13- 18,9- 12}

[PJ24 - 30

43 - 55

Ml\s-}ge (1.3 -

o

]

;; Z%tll] 43 - 55 (44 -

{44 - 58, 32 - a1)

[0 43 - 55 (44 - 56, 32 - 41)-"

69-78 (7 - 8, 51 - 58)

1] 69 - 78 {7 - 8 51 - 58)
[ : N-m (kg-m, ft-Ib)

-41)

?{ (44 - 56, 32 - 41)
f3] 22 + 28 (82 - 2.9, 16 - @
@-&Fj 43 - 55 (44 - 56, 32-41)
¥

16, 9 + 12)

56, 32 - 41)

- 21)

SEMO034F

WA

HA



ENGINE REMOVAL

SEMOASF

WARNING:

CAUTION:
When lifting engine, be sure to clear surrounding parts.

Removal

1.

Refer to AT or MT sectton.

In hoisting the engine, always use engine siingers in a

Situate vehicle on a flat and sofid surface.

Place chocks at front and back of rear wheels.

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. :

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

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

Refer to "Releasing Fuel Pressure" in EC section.

Be sure to hoist engine and transmission in a safe man-
ner.

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

Take special care for accelerator wire casing, brake lines
and brake master cylinder.

safe manner.

Remove transmission.

2. Remove engine under cover and hood. |

3. Drain coolant from both cylinder block drain plug, and radi-
ator drain cock.

4. Drain engine oil from drain plug of oil pan. :

5. Remove vacuum hoses, fuel tubes, wires, harness and
connectors and so on.

6. Remove front exhaust tubes.

7. Remove radiator and shroud.

8. Remove drive belts.

9. Remove A/C compressor and power steering oil pump
from engine.

10. Install engine siingers to cylinder head.

11. Set a suitable hoist on engine slinger.

12. Remove engine mounting bolts from both sides and then
slowly raise engine.

13. Remove engine as shown.

Installation

Installation is in the reverse order of removal.
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CYLINDER BLOCK

SEC.110'1%°

PQJ6.4-7.5

L' (065 - 0.76, 4.7 - 5_5)
M 6.4-7.5

' (065 + 0.76, 4.7 - 5.5)—- g

My «-19 (is 1012 145 |

M Refer to "As

| Apply liquid gasket.
[t3] " N-m |Kg-m. ft-Ib)

(D Rear oil seal retainer

@ Cylinder block

®  Water pump

(3) Front cover with oil pump
© Oil strainer

©  Thrust bearing

®  Crankshaft

® Connecting rod bushing
(D Piston rings

sembly",—/é

©O0R@AAOM®

(1.6-2.1,12 - 16)
ICTj 24 - 30
“ (24 -3.1,17 -22)

Piston

Piston pin

Connecting rod
Connecting rod bearing
Baffle plate

Main bearing beam
Main bearing cap

Pilot converter

EM-57

| q
" . Refer to "Assembly".
< /

g—"—JOJ 64 - 7.5 (0.65 - 0.76, 4.7 - 55)

PO ® 00

49]127-137
(13.0-14.0,94-101)

[D] 83+ 93
&  (85-9561-69)

\
D
A/T model

SEMO36F

Drive plate
Reinforcement plate
Flywheel

Pilot bushing

Rear plate

Main bearing

Qil jet

Baffle plate

cL

W
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CYLINDER BLOCK

CAUTION:

* When installing bearings, pistons, or other sliding parts,
lubricate contacting surfaces with new engine oil.

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

« When installing connecting rod nuts, and main bearing cap
bolts, apply new engine oil to threads and seating sur-
faces.

Disassembly
' @ PISTON AND CRANKSHAFT
KV10115300 1. Remove engine.

X w}’/ @ Refer to "ENGINE REMOVAL" (EM-55). ;
2. Remove compressor bracket and engine mounting !

bracket, then install engine on engine stand (STO501S000).
3. Remove cylinder head.

‘5 mm (OZOiy V10106500 Refer to "Removal” in "TIMING CHAIN" (EM-20).
thickness] MM 2534 (25 - 35, 18 - 25 4. Remove oil pan. !
[ N (kgom, fib) ( 825 Refer to "Removal” in "OIL PAN" (EM-13). ,

5. Remove timing chain.
Refer to "Removal” in 'TIMING CHAIN" (EM-20).

o

Remove pistons with connecting rods.

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

7. Remove rear oil seal retainer.

Piston heater

SEMBYTB

8. Remove bearing beam, bearing cap and crankshatft.
» Before removing bearing cap, measure crankshaft end

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

Loosen in numerical order.

SEMOO07D!
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CYLINDER BLOCK

SEM810DA

AEMO023

Micrometer

AEMO030

Feeler
gauge

NG

oK

Disassembly (Cont'd)
9. Remove baffle plate.
10. Remove oil jets.

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.

PISTON RING SIDE CLEARANCE
Side clearance:
Top ring
0.045 - 0.080 mm (0.0018 - 0.0031 in)
2nd ring
0.030 - 0.065 mm (0.0012 - 0.0026 in)
Max. limit of side clearance:
0.1 mm (0.004 in)
If out of specification, replace piston and/or piston ring assem-
bly.

RA

ST




CYLINDER BLOCK

-

Fiston
Press-tit /

(o]

Ring

Measuring paint

2
SEMB228

SEMO38F

Torsion //i||

\‘

Y

1

<

SEMOO3F|

LS ’

Inspection (Cont'd)

PISTON RING END GAP
Top ring:
Standard
0.20 - 0.30 mm {0.0079 - 0.0118 in)
Limit
0.39 mm (0.0154 in)
2nd ring:
Standard
0.35 - 0.50 mm (0.0138 - 0.0197 in)
Limit
0.59 mm (0.0232 in)
Oil ring:
Standard
0.20 - 0.60 mm (0.0079 - 0.0236 in)
Limit
0.60 mm (0.0272 in)
If out of specification, replace piston ring. If gap exceeds max-
imum limit with new ring, rebore cylinder and use oversize
piston and piston rings.
Refer to SDS (EM-78).

CONNECTING ROD BEND AND TORSION
Bend:
Limit 0.15 mm (0.0059 in)
per 100 mm (3.94 in) length
Torsion:
Limit 0.30 mm (0.0118 in)
per 100 mm (3.94 in) length
If it exceeds the limit, replace connecting rod assembly.
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CYLINDER BLOCK

Inspection (Cont'd)
1 CYLINDER BLOCK DISTORTION AND WEAR

: Straightedge
1. Clean upper face of cylinder block and measure the dis-
= tortion in the directions as shown. i

= Standard:

i

——

PISTON-TO-BORE CLEARANCE

1. Using a bore gauge, measure cylinder bore for wear, out-
of-round and taper. AT
Standard inner diameter:
86.000 - 86.030 mm (3.3858 - 3.3870 in)
Wear limit: i
0.20 mm (0.0079 in)
If it exceeds the limit, rebore all cylinders. Replace cylin- A
der block if necessary.
Out-of-round (X - Y) standard:
0.015 mm (0.0006 in) RA
Taper (A - B and A - C) standard:
0.010 mm (0.0004 in)

53/_//3,,/@:_/"_*/—# - Less than 0.03 mm (0.0012 in)
3 ﬁf‘{:j Limit: WA
_ 5 0.10 mm (0.0039 in) . '
. 5 7 5 2. ftf out of spec_lflca_Uo_nz resurfac_e it. .
?k\ Feeler gauge @ The resurfacing limit is determined by cylinder head resur- £ §
\l facing in engine.
SEM123C Amount of cylinder head resurfacing is "A". '
T Amount of cylinder block resurfacing is "B". LC I E
The maximum limit is as follows: |
Eg A + B = 0.2 mm (0.008 in)
35 Nominal cylinder block height eC
i from crankshaft center:
. ! 211.25 - 211.35 mm (8.3169 - 8.3208 in) .
‘”% 3. If necessary, replace cylinder block. FE
~e
- ] & o |
SEMO0GD
¥

BR

i

2. Check for scratches and seizure. If seizure is found, hone
it. o

!

g}
=

iOX

SEMI00
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CYLINDER BLOCK

front

Cylinder grade number

ront mark
<
Engina
2

Q

=1
ao b

s

Cylinder grade number
(each cylinder)

Engine

front SEMO39F

SEMO012D

——

Taper: A - B
Out-of-round: X - Y

SEM316A

i PR

Inspection (Cont'd)
» If cylinder block or piston is replaced, match piston grade:
with grade number on cylinder block upper surface.

3. Measure piston skirt diameter.
Piston diameter "A":
Refer to SDS (EM-78).
Measuring point "a" (Distance from the bottom):
10.5 mm (0.413 in)
4. Check that piston-to-bore clearance is within specification.
Piston-to-bore clearance "B":
0.010 - 0.030 mm (0.0004 - 0.0012 in)
5. Determine piston oversize according to amount of cylinder
wear.
Oversize pistons are available for service. Refer to SDS (EM-
78).
6. Cylinder bore size is determined by adding piston-to-bore
clearance to piston diameter "A".
Rebored size calculation:
D=A+B-C
where,
D: Bored diameter
A: Piston diameter as measured
B: Piston-to-bore clearance
C: Honing allowance 0.02 mm (0.0008 in)

7. Install main bearing caps and tighten bolts to the specified
torque. This will prevent distortion of cylinder bores.
8. Cut cylinder bores.

When any cylinder needs boring, all other cylinders must
also be bored.

Do not cut too much out of cylinder bore af a time. Cut only
0.05 mm (0.0020 in) or so in diameter at a time.

9. Hone cylinders to obtain specified piston-to-bore clear-

ance.

10. Measure finished cylinder bore for out-of-round and taper.
* Measurement should be done after cylinder bore cools

down.
CRANKSHAFT
1. Check crankshaft main and pin journals for score, wear or
cracks.
2. With a micrometer, measure journals for taper and out-
of-round.
Unit: mm (in)
Out-of-round (X - Y) and { Main journal Less than 0005 (0.0002)
Taper (A - B) Pin joumaf Less than 0,0025 (0.0001)
EM-62




CYLINDER BLOCK

0V
o,
A\”

SEMO40F

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

BEARING CLEARANCE

e Use Method A or Method B. Method A is preferred because
it is more accurate.
Method A (Using bore gauge & micrometer)

Main bearing

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

2. Install main bearing cap and main bearing beam to cylin-
der block.
Tighten all bolts in specified procedure. Refer to

"CRANKSHAFT" in "Cylinder Block Assembly" (EM-68).
3. Measure inner diameter "A" of each main bearing.

4. Measure outer diameter "Dm" of each crankshaft main
journal.
5. Calculate main bearing clearance.
Main bearing clearance = A - Dm
Standard: 0.004 - 0.022 mm (0.0002 - 0.0009 in)
Limit: 0.050 mm (0.0020 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.

a. 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)
b. Refer to SDS for grinding crankshaft and available service
parts (EM-80).
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CYLINDER BLOCK

Inspection (Cont'd)

If crankshaft is reused, measure main bearing clearances
and select thickness of main bearings.
If crankshaft is replaced, select thickness of main bearings

Grade number of each cylinder block main journal is
punched on the respective cylinder block. These numbers
are punched in either Arabic or Roman numerals.

Grade number of each crankshaft main journal is punched
on the respective crankshaft. These numbers are punched
in either Arabic or Roman numerals.

8.
NMain journal grade number
as follows:
a.
Engine
tront
SEM313D
Type . Main journal grade number b.
No.5
Pin journal >
grade number
Crankshaft
front view SEMO13D
Type I! -
yp Main journal grade number
No. 1 —A A==STT7=="n  kin 5 journal
Crankshaft
front view
SEM203DlI
C.

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

How to select main bearings
(Identification mark and color)

Crankshaft Main journal grade number
journal grade
number 0 1 2 3
0 0 1 2 3
(A, Black) (B, Brown) (C, Green) (D, Yellow)
1 1 2 3 4
(B, Brown) (C, Green) (0, Yellow) (E, Blue)
5 2, 3 4 5
(C, Green) (D, Yellow) (E, Blue) (F, Pink)
3 3 4 5 6
(D, Yellow) (E, Blue) (F. Pink) (G, No color)

For example:

Main journal grade number: 1
Crankshaft journal grade number: 2
Main bearing grade number = 1 + 2

= 3 {D, Yellow)




CYLINDER BLOCK

AEMO27

AEMO028

Type Main journal grade number

Pin journal

No. 1 @berf No. 4

Crankshaft

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

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

2. Install connecting rod cap to connecting rod.

Tighten bolts to the specified torque.

3. Measure inner diameter "C" of each bearing.

4. Measure outer diameter "Dp" of each crankshaft pin jour-

nal.

5. Calculate connecting rod bearing clearance.
Connecting rod bearing clearance (C - Dp):

Standard

0.020 - 0.045 mm (0.0008 - 0.0018 in)

Limit
0.65 mm (0.00256 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" (EM-63).

8. If crankshaft is replaced with a new one, select connecting

rod bearing according to the following table.

Connecting rod bearing grade number:
These numbers are punched in either Arabic or Roman

numerals.

Crank pin journal grade number

Connecting rod bearing grade

number
0 0
1
2 2

front view SEMO013D
~ype Il
Mo,

No. 2-y 3 - No. 4 cylinder

No. 1 -v//il A _-—Grade 0

-\ —Grade 1

\
n ~7*_;b— Grade 2
Pin journal-'

Uiy
grada number © ') I
O
DO C_)F-‘h

Crankshaft

‘ear view
- SEM204D]

Identification colors of connecting rod bearing:

Grade 0; No color
Grade 1; Black
Grade 2; Brown

EM-65
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CYLINDER BLOCK

AEMO029

Micrometer

AEMD30

ST16610007
or suitable tool

Inspection (Confd)
Method B (Using plastigage)

CAUTION: s
* Do not turn crankshaft or connecting rod while plastigage
is being inserted. |

 When bearing clearance exceeds. the specified limit,

ensure that the proper bearing has been installed. If clears §

ance cannot be adjusted using any standard bearing §

grade, grind crankshaft journal and use undersized bear-
ing. "3

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.
Connecting rod bushing clearance = C - Dp
Standard:
0.005 - 0.017 mm (0.0002 - 0.0007 in)
Limit:
0.023 mm (0.0009 in)
If it exceeds the limit, replace connecting rod assembly or
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. Ream the bushing so that clearance with piston pin is
within specification.
Clearance between connecting rod bushing and piston
pin:
0.005 - 0.017 mm (0.0002 - 0.0007 in)

REPLACEMENT OF PILOT BUSHING (M/T) OR PILOT
CONVERTER (A/T)

1. Remove pilot bushing or pilot converter using Tool or suit-
able tool.
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CYLINDER BLOCK

«

Crankshaft side

AT G

SEU163B

. /-—Dial gauge

i
/ SEMD2SA

Punth-
\(msk

Y
c

c i,
<

SEM865D

mefront @& 7
o

Baffle plate

5 o e

SEMB10DA

N .

SEMI1668

Inspection (Cont'd)
2. Install pilot bushing or pilot converter as shown.

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 0.20 mm (0.0079 in)

Assembly
1. Install tinning chain oil jet.

Drive oil jet into cylinder block with punchmark facing up.

2. Install piston oil jets.
3. Install baffle plate.

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

W
=

W2

nrg
<

Tuu
ril

i,

4

tnX

Py
£
. h—




CYLINDER BLOCK

Fron? mark —— Piston grade

Qil hole

Engine

front

E? Cylinder
number
SEM946C
T Upper side

TOp

CD

Punchmark side

> CD

) s
- oil
SEM601D
S)ilp;i:(?er ' : TOp ring
(:;’_: « Oil ring

y % ' upper rail

Engine
front

3
N
]

2nd ring

Qil ring
lower rail

%yy

SEM160B

Oil hote

#2 &\‘G\‘
W
C2- Qp%

Engine fron!

SEMG8SD

S

Assembly (Cont'd)

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

* Align the direction of piston and connecting rod.

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

o After assembly,
smoothly.

make sure connecting rod swings

3. Set piston rings as shown.

CAUTION:

* When piston rings are not replaced, make sure that piston
rings are mounted in their original positions.

* When replacing piston rings, if there is no punchmark,
install with either side up.

4. Locate the ring gap as shown.

CRANKSHAFT

1. Set main bearings and thrust bearings in their proper posi-
tions on cylinder block and main bearing cap.

* Confirm that correct main bearings are used. Refer to
"Inspection” of this section.

» Direct the oit grooved side of thrust bearing to crankshaft
arm side.
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CYLINDER BLOCK
Assembly (Cont'd)

L 2. Install crankshaft, main bearing caps and beam and
M tighten bolts to the specified torque.
> * Prior to tightening bearing cap bolts, shift crankshaft back

and forth to properly seat the bearing cap. Gl
» Tightening procedure
a. Tighten all bolts to 26 to 32 Nm (2.7 to 3.3 kg-m, 20 to 24
ft-1b). : M

b. Turn all bolts 75 to 80 degrees clockwise with Tool or suit-

y able angle wrench.
c. Loosen all bolts completely. EM
SEMCISD d. Tighten all bolts to 32 to 38 Nm (3.3 to 3.9 kg-m, 24 to 28

- ft-Ib). - |

Tighten in numerical order.

e. Turn all bolts 45 to 50 degrees clockwise with Tool or suit- ¥
able angle wrench. :

» If an angle wrench is not available, mark all bearing cap gg
bolts on the side facing engine rear. Then, turn each bolt
specified degrees clockwise. Confirm angle of degrees
with a graduator, not by eye-measurement. FE

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

gL
3. Measure crankshaft end play. il
Crankshaft end play:
Standard AT
0.10 - 0.26 mm (0.0039 - 0.0102 in)
Limit N
0.30 mm (0.0118 in) £
If beyond the limit, replace thrust bearings with new ones.
2\ Fesler gauge ~ \
v SEMOIBD BA, :
4. Install connecting rod bearings in connecting rods and
connecting rod bearing caps. am
« Confirm fhat correct bearings are used. Refer to @
"Inspection”.
* Install bearings so that oil hole in connecting rod aligns g«
> : 87
with oil hole of bearing.
RS
SEM1598 BT

5. Install pistons with connecting rods.

a. Install them into corresponding cylinders with Tool. n

+ Be careful not to scratch cylinder wall by connecting rod.

+ Arrange so that front mark on piston head faces toward
engine front. IEL

+ Be careful not to hit oil jet with connecting rod.

MoX

+EM03470000
tar suitable tool

] SEM099D
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CYLINDER BLOCK

Engine c'_ —_—
fromt |

Connecting rc;d bearing cap nut

SEMO17DA

71N

SEM016D

SEMO042F

SEM218D

S s e

Assembly (Cont'd)

b.

8.
(1) Before installing rear oil sea! retainer, remove all traces

(@ Install rear oil seal. Refer to "REAR OIL SEAL" in "Oil Seal

Install connecting rod bearing caps.
Tighten connecting rod bearing cap nuts in the following
two steps.
Step 1
Tighten nuts to 14 to 16 Nm (1.4 to 1.6 kg-m, 10 to
12 fl-Jb).
Step 2
Turn nuts 60 to 65 degrees clockwise with angle
wrench. If angle wrench is not available, tighten
nuts to 38 to 44 Nm (3.9 to 4.5 kg-m, 28 to 33 ft-Ib).
After securing connecting rod cap nuts, make sure crank-
shaft turns smoothly by hand.

Measure connecting rod side clearance.
Connecting rod side clearance:
Standard
0.20 - 0.35 mm (0.0079 - 0.0138 in)
Limit
0.50 mm (0.0197 in)
If beyond the limit, replace connecting rod and/or crank-
shaft.

Install baffle plate.

Install rear oil seal retainer.

of liquid gasket from mating surface using a scraper.
Also remove traces of liquid gasket from mating surface of
cylinder block.

Replacement" (EM-34).
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CYLINDER BLOCK

SEM219D

Assembly (Cont'd)

(3 Apply a continuous bead of liquid gasket to mating surface
of rear oil seal retainer.

* Use Genuine Liquid Gasket or equivalent.

EM-71
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

Cylinder arrangement

Displacement cm?® (cu in)

Bore and stroke
Valve arrangement
Firing order
Number of piston rings
Compression
Oil
Number o( main bearings

Compression ratio

mm (in)

In-line 4
1,998 (121.92)
86 x 86 (3,39 x 3.39)
DOHC
1-3-4-2

8.5

EM-72

COMPRESSION PRESSURE

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

Standard

1,079 (10.79, 11.0, 156)

Minimum

883 (8.83, 9.0, 128)

Differential limit between cylin-
ders

98 (0.98, 1.0, 14)




SERVICE DATA AND SPECIFICATIONS (SDS)

i
Inspection and Adjustment
CYLINDER HEAD VALVE
Unit: mm (in) unit: mm (in)  Gh
Standard Limit T
I Less Shan T R
Head surface distortion 0.03 (0.0012) 0.1 (0.004) AT | A
o

1 16

| ) | m
SEM1B8-B
Valve head diameter 'D* e
Intake 34.0 -34.2 (1-339- 1.346)
SEMO43F Exhaust 30.0 -30.2 (1.181- 1.189) el
Nominal cylinder head height - !
"y y g 136.9- 137.1 (5.390 - 5.398) Valve length "L"
Resurfacing limit 0.2 (0.008)' Intake 101.19 - 101.61

(3.9839 - 4.0004) 1K}

*: Sum of resurfacing cylinder head and cylinder block
102.11 - 102.53

Exhaust (4.0201 - 4.0366)
— ) T — AT
Valve stem diameter "d
Intake 5.965 - 5.980 (0.2348 - 0.2354)
Exhaust 6.945 - 6.960 (0,2734 - 0.2740) HﬁB
Valve seat angle "a"
Intake B
45°15' - 45%45' FA
Exhaust
Valve margin "T" 28
L=
Intake 11 (0.043)
Exhaust 13 (0.051) R
bl
Valve margin "T" limit More than 05 (0,020) a
\(alye slem end surface grinding Less than 02 (0.008)
limit 5T
RS
HA
£l
8)9
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SERVICE DATA AND SPECIFICATIONS (SDS)

Valve spring

Inspection and Adjustment (Cont'd)

Free height

rnm (in)

49.36 (1.9433)

Valve guide

Unit: rnm (in)

Pressure
N (kg, ib) at height

mm (in)

578.02 -641.57

Standard (58.94 - 65.42, 129.96- 144.25)
at 30.0 (1.181)
- 549.2 (56-0. 123.5)
Limit

at 30.0 (1.181)

Out-of-square

mm (in)

Less than 2.2 (0.087)

Hydraulic lash adjuster (HLA)

Unit; mm (in)

HLA outer diameter

16.930 - 16.993
(0.6685 - 0.6690)

SEMO083D

Standard

Service

HLA guide inner diameter

17.000 - 17.020
(0.6693 - 0.6701)

Clearance between HLA and HLA guide

0.007 - 0.040
(0,0003 - 0.0016)

Valve guide

10.023 - 10.034
(0.3946 - 0.3950)

10.223 - 10.234
(0.4025 - 0.4029)

11.023 - 11.034
(0.4340 - 0.4344)

11.223 - 11.234
(0.4418 - 0.4423)

6.000 - 6.018 (0.2362 - 0.2369)

7.000 - 7.018 (0.2756 - 0.2763)

9.975 - 9.996
(0.3927 - 0.3935)

10.175 - 10.196
(0.4006 - 0.4014)

Intake
Outer
diameter
Exhaust
Valve guide
fnner Intake
diameter
{Finished
SiZe) Exhaust
Cylinder head Intake
valve guide
hole diameter Elfnaust

10.975 - 10.996
(0.4321 - 0.4329)

11.175- 11.196
(0.4400 - 0.4408)

Interference fit of valve
guide

0.027 - 0.059 (0.0011 - 0.0023)

Standard Limit
Intake 0.020 - 0.053 0.06 (0.0031)
Stem to guide (0.0008 - 0.0021) ' :
clearance 0.040 - 0.073
Exhaust 0.1 (0.004)
(0.0016 - 0.0029)
Valve deflection limit 0.2 (0,008)

Projection length "L

14.0 - 14.2 (0.551 - 0.559)
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SERVICE DATA AND SPECIFICATIONS (SPS)

pa—

Valve seat

Inspection and Adjustment (Cont'd)

Unit: mm (in|

I,

Cylinder head

INTAKE EXHAUST
7 77 7
___// //,// L
[ -
H H
-y [w] 4 [n]
/ P
- i _1_%
Standard Standard
H *g3® h
P—-— 2935 - 29.65
(1.1565 - 1.1673)i
¥ ¥ 4
A‘ fat- "31.4 - 31.6 (1.236 - 1.244) 4 | e *26.8 - 27.0 (1.055 - 1.063)
*44°53' - 45°07" *-uJ *44°53' - 45°07'
-336 + 338 '29.4 - 29.6 (1.157 - 1.165)
o50° Wle——————— ¢ (1.323 - 1.331] *50° o
Contacting width (W): 14 - 17 Contacting width (W): 17 - 2.0 (0.067 - 0.079)
(0.055 - 0.067)
|
1
Oversize Oversize

& .

ﬁ L_ *314 -31.6 (1.236 - 1244) 4 fa———— 268 - 27.0 (1055 - 1063)
*44°53' - 45°07" ' | 44°53' - 45°07
. - ! ———*204 - 29.6 (1.157 - 1-1
NamontTRC TN e mec
Contacting width (W); 14 - 17 Contacting width (W): 17 - 2.0 (0.067 - 0.079)
(0.055 - 0.067)
* Machining data
SEM651D
Standard Service

n. 35-000 - 35.016 (1.3780 - 1.3786) 35.500 - 35.516 (1.3976 - 1,3983)
Cylinder head seat recess diamelei’ (D) - 31,000 - 31016 (1.2205- 1.2211) 31.500- 31.516 (1.2402- 1.2408)

. 0.064 - 0.096 (0.0025 - 0,0038)
Valve seat interference lit Ex 0.064 - 0.096 (0.0025 - 00038)

" 35.080 - 35.096 (13811 - 1.3817) 35,580 - 35.596 (1.4008 - 1.4014)
Valve seat outer diameter (d) ™ 31,080 - 31.096 (1.2236 - 1.2242) 31.580 - 31.596 (1.2433 - 1.2439)

n. 6.25 (0.2461)
Depth (H) E, 6.25(0.2461)
Bemt () 62 - 63 (0.244 - 0.249) 5.4- 55 (0.213-0,217)

EM-75
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SERVICE DATA AND SPECIFICATIONS (SPS)

Inspection and Adjustment (Cont'd)

Valve shim clearance adjustment

Unit: mm (in)

— -

) — Rocker arm
Valve shim clearance (Cold) Less than 0,025 (0.001) quide
Shim thickness "T" T,+0.025 (0.001)

, l| Vol H
Available shims
e
Thickness mm (in) Identification mark
28 SEM095D
2.800 (0.1102
( ) 00
2.825 (0.1112) 28
25
28
2.850 (0.1122
( ) 50
2.875 (0,1132) 28
75
29 Indicate
2.900 (0.1142} 00 o T = 2800 mm
” im (0.1102 In)
2.925 (0.1152)
25 SEMO96D
29
2.950(0.1161
( ) 50
2.975 (0.1171) 29
75
30
3.000 (0-1181
( ) 00
30
3.025 (0.1191
( ) 25
3.050 (0.1201) 30
50
3.075 (0.1211) %0
75
31
3.100 (0.1220) 00
3.125 (0.1230) 81
25
3.150 (0.1240) 81
50
31

3.175 (0.1250)

75

32
3.200(0.1260)

00
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SERVICE DATA AND SPECIEICATIONS (SDS)

f-_

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

e

Valve timing (VTC solenoid valve OFF)

_,-—-"_"'-'—-_——_
camshait journal to
pearing ctearance

|anar diameter of cam-
shait taaring

e
Outer diameter of

: [e]
OTTL, F ol
Lirnit 3 T0oC
(%)
olanadar @
0,043 - 6.006 0.15 (0.0059)
{0.0018 - 0.0034)
28.000 - 28.021 —
[1.1024 - 1.1032)
27.935 - 27.955

{1.0598 - 1.1006)

c an‘lshﬁ" jou rnal
———

%y
. Less than 0.1 (0.004) o
camshaft runout {TIA*] 0.02 {0.0008)
EM 120
. shaft sprocket Less than _ )
?:nr:ul [TIR* ©.25 {0.0098) Unit, degree
f
' 0.092 - 0.173 a b . q
0.20 [0.0079}
comstattend Y (0.0036 - 0.006%) | 240" 240" -6" 66' 53"
o
EM671

Cam height "A"

Intake 37.920 - 38.110 (1.4929 - 1.5004)

Exhaust 37.920 - 38.110 (1.4929- 1.5004)
Wear limit of cam 0.2 (0.008)
height
Valve lilt

Intake 9.2 (0.362)

Exhaust 9.2 (0.362)

"Total indicator reading

EM-77
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SERVICE DATA AND SPECIFICATIONS (SDS)

CYLINDER BLOCK

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

Unit: mm (in)

211,25 - 211.35 mm

(3.3169 - 8.3208 In)

FC[J)// D

SEMO008D
Y
g
3
5 3%
o
2
SEM686D
Surlace iiatness
Standard Less than 0.03 (0.0012)
Limit 0.10 (0.0039)
Cylinder bore
Inner diameter
Standard
Grade No. 1 B6.000 - 86.010 (3.3858 = 3.3862)
Grade No. 2 86.010 - 86.020 (3.3862 - 3.3866)
Grade No. 3 86.020 «- 86.030 (3.3866 - 3.3870)
Wear limit 0.20 (0.0079)

Out-of-round (X -Y)

Less than 0.015 (O.0006)

Taper (A - B and A - C)

Less than 0.010 (0.0004)

Difference in inner
diameter between cylin-
ders

Limit

Less than 0.05 (0.0020)

Main journal inner
diameter

Grade No. 0
Grade No, 1
Grade No. 2

Grade No. 3

58.944 - 58.950 (2,3206 - 2.3209)
58,950 - 58.956 (2,3209 - 2,3211)
58.956 - 58.962 (2.3211 - 2.3213)
58,962 - 58.968 (2.3213 - 2.3216)

Available piston

Unit: mm (in)

II p——
l! ]J
L
J& & o ol
e
e —
- A >
&
L

SEM750C
Piston skirt diameter "A"
Standard
Grade No. 1 85.980 - 85.990 (3.3850 - 3,3854)
Grade No. 2 85.990 - 86.000 (3.3854 - 3.3858)
Grade No. 3 86.000 - 86.010 (3.3858 - 3.3862)
0-20 (0.0079) over- o0 10 - 86.210 (3.3929 - 3.3941)

size (Service)

"a" dimension

10.5 (0.413)

Piston clearance to cylin-
der block

0.010 - 0.030 (0.0004 - 0.0012)

Piston pin hole diameter

21.987 - 21.999 (0.8656

- 0.8661)




SERVICE DATA_AND SPECIFICATIONS (SDS)

Inspection and Adjustment (Cont'd)

CONNECTING ROD

Unit: mm (in)

Center distance

136.30 (5.3661)

Bend [per 100 (3.94)]

Limit

0.15 (0.0059)

Torsion [per 100 (3.94)]

Limit

03 (0.0012)

Connecting rod small end
inner diameter

24,960 - 25.000 (0.9835 - 0.9843)

Piston pin bushing inner
diameter"

22.000 - 22.012 (0,8661 - 0.8666)

Connecting rod big end
inner diameter

51.000 - 51.013 (2.0079 - 2.0084)

Side clearance
Standard

0.20 - 0.35 (0.0079 - 0.0138)

Limit

05 (0.020)

-
pislon ring
Unit mm (in)
e
Side clearance
Top
Standard (096%4158:09533?1)
Limit 0.1 (0,004)
2nd
Standrd (00012 - 00026
Limit 0.1 (0.004}
End gap
Top
Standard 0.20- 0.30 (0.0079 - 0.0118)
Limit 0.39 (0.0154)
id
Standard 0.35 - 0.50 (0.0t38 - 0.0197)
Limit 059 (0.0232)
il
Standard 0.20 - 0.60 (0.0079 - 0,0236)
Limit 0.69 (0.0272)
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 (O - 0.0002)

Piston pin to connecting
rod bushing clearance

_Standard

0.005 - 0.017 (0.0002 - 0.0007)

Jmit

0.023 (0.0009)

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

"After installing in connecting rod

M

AT




SERVICE DATA AND SPECIFICATIONS (SDS)

CRANKSHAFT

Inspection and Adjustment (Cont'd)

Unit: mm (in)

AVAILABLE MAIN BEARING

Main journal dia. "Dm"
Grade No.
Grade No.
Grade No.
Grade No.

w N - O

54.974 - 54.980 (2.1643 - 2.1646)
54.968 - 54.974 (2.1641 - 2.1643)
54.962 - 54.968 (2.1639 - 2.1641)
54.956 - 54.962 (2.1636 - 2.1639)

Pin journal dia. "Dp"
Grade No. 0
Grade No. 1
Grade No. 2

47.968 - 47.974 (1.8885 - 1.8887)
47.962 - 47.968 (1.8883 - 1.8885)
47.956 - 47.962 (1.8880 - 1.8883)

Center distance "r"

42.96 - 43.04 (1.6913 - 1.6945)

Out-of-round (X - )
Standard
Main journal

Pin journal

Less than 0.005 (0.0002)
Less than 0.0025 (0.0001)

#5

S0

D\

0il hole

42 N’
#1
Engine front%?

SEM6850

Taper (A - B)
Standard

Main journal

Less than 0.005 (0.0002)

Main bearing (Standard)

Unit: mm (in]

Pin journal Less than 0.0025 (0.0001)
Runout [TIR]

Standard Less than 0.025 (0.0010)

Limit Less than 0.05 (0.0020)

Free end play
Standard

0.10 - 0.26 (0.0039- 0.0102)

Limit

0.30 (0.0118)

Dom

s

Q

LR

Out-of-round CX) -

Taper @~ ¢

o)
\&_/

L [
SEM54C
® ®
[ 1

o T
rade Thickness “T" Width "W Identification
number color (mark)
o 1.977- 1.980 Black ()
(0.0778 - 0.0780)
1.980 - 1.983
1 B B
(0.0780 - 0.0781) rown (8)
1.983- 1.986
2
(0.0781 - 0.0782) Green (C)
5 1.986- 1.989 18.9- 19.1 vellow ©)
(0.0782 - 0.0783) | (0.744 - 0.752)
. 1.989 - 1.992 Blue (E
(0.0783 - 0.0784) ue ()
s 1.992 - 1.995 ok (=
(0.0784 - 0.0785) ®
. 1.995- 1.998 Mo color (G
(0.0785 - 0.0787) ©

EM715

Main bearing (Undersize)

Unit: mm (in)

Main journal
diameter "Dm"

Grind so that bear-
ing clearance is the
specified value.

Undersize Thickness "T"

2.109- 2.117

0.25 (0.0098
( ) (0.0830 - 0.0833)




SERVICE DATA AND SPECIFICATIONS (SDS)

g

Inspection and Adjustment (Cont'd)

AVAILABLE CONNECTING ROD BEARING

Connecting rod bearing
Standard size

MISCELLANEOUS COMPONENTS

Unil: mm (in)

Camshaft sprocket runout limit

[TiB]
Flywheel runout limit [TtR}

0.25 (0 0098)

0.15 (0,0059)

Unit: mm (in)
Identification
Grade . R T
number Thickness "T Width ~w color (mark)
0 1.500- 1503 No color (A)
(0.0591 - 0.0592)
1.503- 1.506 16.9- 17.1
Black (B
! (0.0592 - 0.0593) | (0.665 - 0.673) ®
1506 - 1.509
B C
2 (0.0593 - 0.0594) rown (C)
Undersize
Unit: mm (in)
; . . — Crank pin journal
Undersize Thickness "T diameter "Dp”
1541 - 1549
0.08(0.0031) (0.0607 - 0.0610)
Grind so that bear-
0.12 (0.0047) 0](')2% ) é'ggis ing clearance is the
©. - 00618) specified value.
1.626- 1-634
025 (0.0098) (0.0640 - 0.0643)

Bearing clearance

Unit: mm (In)

Main bearing clearance

Standard

Limit

0.004 - 0,022 (00002 - 0.0009)
0.05 (0.0020)

Connecting rod bearing

clearance
! Standard

Limit

0020 - 0,045 (0.0008 - 0.0018}
065 (0.0256)
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PRECAUTI ON AND PREPARATI ON

Aroove

Bok hole

»

Innes
side

SEMIFIC

AEMD4]

Precaution
LIQUID GASKET APPLICATION PROCEDURE

a.

Use a scraper to remove all traces of old liquid gaske: from
mating surfaces and grooves. Also, completely clean any
oil from these areas.

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

* Be sure liquid gasket is 4.0 to 5.0 mm (0.157 to 0.197 in) ;

wide (for oil pan).
« Be sure liquid gasket is 2.0 to 3.0 mm (0.079 to 0.118 in)
wide (in areas except oil pan).
Apply liquid gasket to inner surface around hole perime-
ter area.
(Assembly should be done within 5 minutes after coating.)
Wait at least 30 minutes before refilling engine oil and
engine coolant.

Special Service Tools

Tool number -
Description
Tool name
ST25051001
Qil pressure gauge
| Mtese
ST25052000 Adapting oil pressure gauge to cylinder
Hose block
HTO54
KV10115801 Removing oil filter
Qil filler wrench
14 faces
Inner span 64.3 mm (2.531 in)
(Face to opposite face)
nT2
EG17650301 Adapting radiator cap tester to radiator
Radiator cap tester filler neck
adapter
NTDSE

LC-2
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PRECAUTION AND PREPARATION

——

Special Service Tools (Cont'd)

e
Tool number

Description

Tnol name

ﬂ
"WS3993°
Tube presser

NT052

Pressing the tube of liquid gasket 2

KV99103510
Radiator plate pliers A

NT224

Installing radiator upper and lower tanks

KV99103520
Rp-"ator plate pliers B

NT225

Removing radiator upper and lower tanks

LC-3




ENGINE LUBRICATION SYSTEM

Lubrication Circuit

4w Return
=i Feed

Ol etralner

L 0il pan_ 1

Turbocharger

-4 Oil pan F

|~ Oil strainer

<=> Oil passage
4M Qil gallery in cylinder block

[~ Oil pump™ ]

| Oil filter

[Feguiator vaive] .- By-pass passage
? <— To oil pan

t
| Relief valve |

Qil cooler |

j | Relief valve (Built into oil filter) .|

——————y
Chain_tensionern————
Al Tensioney

™\ Timing chain [———re————

—I
| Main gallery |
! "Main bearing
{Connecting rod bearingjj Sl :T——l jAjpylinder head oil gallery*zr?j Camsriaft journal |

| Piston and cyiinder

| Turbocharger

il nuba

ravlic lash —
Vahlva Himing
[ =] =2y ook
Camshafl
and rocker

SLEBEDA

e Gl pressure gwitch *

/m s
_'Ei_llller

—_—J

Oil Pressure Check

WARNING:

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

¢ Oil pressure check should be done in "Neutral position".

1. Check oil level.

2. Remove oil pressure switch.

LC-4




ENGINE LUBRICATION SYSTEM

Oil Pressure Check (Cont'd)

ST25052000

3. Install pressure gauge.

ture.

Engine speed at idle
More than 78 (0.78, 0.8, 11)
Engine speed at 3,200 rpm

leaks.

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

5. Check oil pressure with engine running under no-load.
Approximate discharge pressure: kPa (bar, kg/cm?, psi)

314 - 392 (3.14 - 3.92, 3.2 - 4.0, 46 - 57)
If difference is extreme, check oil passage and oil pump for oil

SLeaRe-A 6. Install oil pressure switch with sealant.

Oil Pump

REMOVAL
1. Remove front cover.

Refer to "TIMING CHAIN" in EM section.

2. Remove oil pump cover.

DISASSEMBLY AND ASSEMBLY

SEC. 135-150

[0] 37 - 50
(038 -0.51, 27 - 3.7)

7 ea-7s
//@/7 (0.65 - 0.76, 4.7 - 55)
.

{ 64 - 75

(0.65 - 0.76, 47 - 55)

[]]16 - 19 (16 - 19, 12 - 14)

®\®
@ @) . Nm (kgm, ttlb)

D
@
®
@

QOil pump cover
Front cover
Inner gear
Outer gear

. - - : engine oil

@ (0] 29 - 55 40 - 60,29 - 43) L2 - Apply eng stoama
(5 Regulator valve ® Plug

©  Spring (8} Regulator valve set

(7 Washer @ Oil strainer

« Always replace oil seals and gaskets with new ones.

¢« When installing oil pump, apply engine oil to inner and

outer gears.
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ENGINE LUBRICATION SYSTEM

SLCAT1IA

20 - 30 mm
01079 - 0.118 In)

groove.

Q Liquid gasket

Never apply liquid
gasket to this

SLCA92A

Oil Pump (Cont'd)
INSTALLATION

Before installing front cover assembly, remove all traces
of liquid gasket from mating surface using a scraper.
Also remove traces of liquid gasket from mating surface of

cylinder block.

1. Apply a continuous bead of liquid gasket to mating surface

of front cover assembly.
¢ Use Genuine Liquid Gasket or equivalent.
2. Installation is in reverse order of removal.

LC-6




ENGINE LUBRICATION SYSTEM

Oil Pump (Cont'd)

Feeler gauge

SLC494A %

SLL 4958

Inner gear l

®-®=d)

r- Front

SLC450A

SLCBBE\J

INSPECTION
Using a feeler gauge, check the following clearances:

Unit: mm (in)

0.114 - 0.200 (0.0045 - 0.0079)
Below 0.18 (0.0071)
0.05 - 0.09 (0.0020 - 0.0035)
0.05- 0.11 (0.0020 - 0.0043)

Body to outer gear clearance (T)

Inner gear to outer gear tip clearance @
Body to inner gear side clearance (3)
Body to outer gear side clearance (5)

Inner gear to brazed portion of housing 0.045 - 0.091 (0.0018 - 0.0036)

clearance (5)

« If the tip clearance (©) exceeds the limit, replace gear
set.

¢ If body to gear side clearances (©, ©, ®, ©) exceed
the limit, replace front cover assembly.

Spring

Begulator
valve

— Washer

REGULATOR VALVE INSPECTION

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. Check that it falls

freely into the valve hole by its own weight.
If damaged, replace regulator valve set or front cover assem-
bly.

SLGI95A
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Packing

\
\

ENGINELUBRICATIONSYSTEM

Label
(rad)

Q\ P]24 - Nm

\-

@4 - 31 kg-m. 17 - 22 ft-Ib)

Oil Pump (Cont'd)
4. Check regulator valve to oil pump cover clearance.
Clearance:
© : 0.040 - 0.097 mm (0.0016 - 0.0038 in)
If it exceeds the limit, replace oil pump cover.

Oil Filter

The oil filter is a small, full-flow cartridge type and is provided

with a relief valve.

* The new and existing oil filter designs differ from each
other and are not interchangeable.

« Use Tool KV10115801 for removing oil filter.

Oil Jet (For piston)

INSPECTION

1. Blow through outlet of oil jet and make sure that air comes
out of inlet.

2. Push cut-off valve of oil jet bolt with a clean resin or brass
rod and make sure that cut-off valve moves smoothly with
proper repulsion.

When installing oil jet, align oil jet's boss with hole on cylin-
der block.
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