NISSAN

GT-R
Model
R32 Series

Foreword

This service manual has been prepared primarily for the
purpose of assisting service personnel in providing effec-
tive service and maintenance of the GT-R.

" This manual includes procedures for maintenance, adjust-
ments, removal and installation, disassembly and assembly
of components, and trouble-shooting.

All information, illustrations and specifications contained in
this manual are based on the latest product information
available at the time of publication. If your car differs from
the specifications contained in this manual, consult your
NISSAN dealer for information.

The right is reserved to make changes to specifications and
methods at any time without incurring any obligation to
make or install similar changes on vehicles and/or parts
previously purchased.



IMPORTANT SAFETY NOTIGE

The proper performance of service is essential for both the

safety of the mechanic and the efficient functioning of the
vehicle.

The service methods in this Service Manual are described
in such a manner that the service may be performed safely

_and accurately.

Service varies with the procedures used, the skills of the
mechanic and the tools and parts available. Accordingly,
anyone using service procedures, tools or parts which are
not specifically recommended by NISSAN must first com-
pletely satisfy themselves that neither their safety nor the

vehicle’'s safety will be jeopardized by the service method
selected.
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A1 HOW TO USE THIS MANUAL

1. Preparation Operation Explanation
This manual describes important items for installation, removal, assembly, disassembly, inspection and
repair.
CAUTION:
A general description of a visual inspection and cleaning of disassembled parts has generally been
omitted. However, when the parts will be used again, make sure to perform visual inspection and
cleaning as necessary.

2.Configuration Components, Operation

Contents and Procedures ‘

The configuration components and operation contents and procedures are shown after the title of the
operation. The preparation standards and important operation points such as parts which cannot be used
again, tightening torque and lubrication locations are also indicated.
2-1 CONFIGURATION COMPONENTS AND OPERATION CONTENTS
The necessary operations for installation, removal, assembly and disassembly are indicated by the part
(part name).

This description is used if the only ideal procedure cannot be determined or there are many types of
components.

[Point] is used to indicate operation procedures which are necessary.
Example: Front accelerator assembly and disassembly

(X Inner grease seal

kel Outer bearing outer race
Inner bearing outer race =3 "
[Clscrew (3) 3-4 (0.3 -0.4, 22 - 2.9)
[O)Boit (4) 25 - 33 (25 - 3.4, 18 - 25)

Disk rotor

Spacer [Point 1]

B Outer grease seal

Inner bearing

Hub bolt

Knuckle

Baffle plate

: Nem {kg-m, ft-Ib)

: Should be lubricated with grease. _
Unless otherwise indicated, use recommended muiti- Outer bearing
purpose grease.

WBG]

X

: Always replace after every disassembly. Wheel hub
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A1 HOW TO USE THIS MANUAL

2.Configuration Components, Operation
Contents and Procedures (Cont’d)
2-2 STRUCTURAL PARTS DIAGRAM AND OPERATIONAL SEQUENCE
The names of the parts required for removal and replacement and assembly and disassembly opera-

tions are shown. The operational sequence must be performed in the sequence of the indicated num-
bers.

Assembly is the reverse of disassembly except when otherwise indicated.
Example: Light combination switch ASSY installation and removal

(@ Steering wheel ASSY
@ Screw (1)
® Light combination switch ASSY

@ Screw (5)

o Connector
o Shell cover

2-3 OPERATION NAME SYMBOLS

(1) (Removal) (Installation) (Additional work required )
(Removal): indicates an operation (preparation, inspection adjustment, etc.) that is only necessary for

removal.
(Installation): Indicates an operation (preparation, inspection adjustment, etc.) that is only necessary for
installation.

(Removal) (Installation): Indicates an operation (preparation, inspection adjustment, etc.) that is only
necessary for both removal and installation.
(Additional work required): Indicates a supplementary operation (removal, installation, etc.) to be per-
formed before the operation indicated in the section title.
(2) [C): Tightening torque
Indicates an operation where the torque should be checked and the standard torque value that should
be used.
When X to Y N-m (kg-m, ft-Ib) is indicated, the standard tightening torque is the mean value.
) : Should be lubricated with grease. Indicates a type of grease.
) €3 : Always replace after every disassembly.
) I} : Should be lubricated with oil.
) : Sealing point
) *: Select proper parts.
) m : Indicates when the CONSULT electronic system diagnosis is used.
.9'9, : Indicates when the CONSULT electronic system diagnosis is not used.

Gl-3
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A1 HOW TO USE THIS MANUAL

2.Configuration Components, Operation

Contents and Procedures (Cont’d)
(9) [Point No.] ([Point 1], [Point 2], [Point 3] ...))

These sections describe the techniques, special tools, and repair reference values required to perform
operations properly .

Gl-4



A2 GENERAL PRECAUTIONS

1. Safety Precautions

e The RB26DETT engine exhaust valves contain metallic sodium. Be careful when using or discarding
the valves. (Refer to section B3, 80, Cylinder Head Removal and Installation.)

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

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

Do not smoke while working on any vehicle. :

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

These operations should be done on a level surface.

e When the automobile is lifted on a rigid rack, it should be supported in fixed locations.

e Before starting removal and installation of the electrical system or other repairs which do not require
battery power, aiways turn off the ignition switch, then disconnect the ground cable from the battery
to prevent accidental short circuits.

2. Fast, Accurate Operations

e Check the vehicle damage carefully, make a careful diagnosis of the damage and perform the cor-
rect operation systematically.

e Check the correct part assembly condition before removal or disassembly. Make alignment marks
when necessary in locations which will not interfere with the part functions.

e Replace oil seals, gaskets, packings, O-rings, locking washers, cotter pins, self-locking nuts, etc. with
new ones. These items are indicated, ‘‘Always replace after every disassembly.” and must be
replaced with a new part.

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

Be careful so that keys, buckles or buttons on your person do not scratch the paint.

e Refer to the lubrication section and only use the lubricants which are described.

e When replacing parts always use genuine Nissan replacement parts.

e Verify the inspection circuit in a wiring figure before performing any inspection with a circuit tester.

e An inspection may be difficult with a normal test probe when a connector pin is extremely small. If
this occurs, wind a small pin or wire around the test probe, or sharpen the end of the probe to per-
form the inspection.

Wind wire around probe. Test probe

Sharpen the end.

B802-0005

3. Electronic Trouble Diagnosis System

e Use measurement equipment such as the CONSULT elec-
tronic system diagnosis tester and an oscilloscope to per-
form diagnosis operations efficiently.

e The CONSULT unit is a hand-held compact type of tester. It
transmits signals to the vehicle loading control units when
the diagnosis connector is connected and can perform all
types of diagnosis and testing.

GI-5



A2 GENERAL PRECAUTIONS

3. Electronic Trouble Diagnosis System (Cont’d)
Main functions and applications

System )
Engine
Diagnosis mode Function

HICAS

Transmits commands to the

electrical control unit for set-

Work support O
or« supp ting the status suitable for

required operation.

Receives the self-diagnosis

results from the electrical

Self-diagnosis results control. un'it and displays mal- o

functioning system names

and the number of times a
malfunction occurs.

Receives input and output
signals from the control unit,
displays and records data O
used to easily determine

cause of malfunction.

Data monitor

Sends commands to the con-

trol unit and performs the

Active test ?Pera'\tlon inspection and ver- o

ification of the output system

according to output signal
changes.

Displ the part number of
E.C.U. part number . 'splays . P Y . O
the electrical control unit.

Note: Refer to the CONSULT Operation Manual for further details.

B09-0002

4. Environmental Protection

e Do not pour waste oil or cleaning fluids into a drain after

an oil change. Use a disposal method that conforms to local
laws.

Gl-6



A3 MODEL VARIATION

Drive system

Engine

Grade

Body type

Remarks

4-door sedan

2-door coupe

Transmission

4WD

RB26DETT

GT-R

O

Manual 5-speed

Gl-7



A4 VEHICLE AND UNIT IDENTIFICATION PLATE LOCATION

1. Vehicle ldentification Plate and Starting

Vehicle identification Vehicle identification Number

pg number . e E-BNR32 model BNR32-000001 - (equipped with RB26DETT
(chasis number)

engine)

2. Engine Serial Number Location

J] Engine serial numbe

RB26DETT Engine

Gl-8



A5 TOW TRUCK TOWING

1. Towing

Front side

e After removing front spoiler, attach a cable to the hook in
the front part of the front side member.

Towmg hook N12-2217

Rear

e Attach a cable to the hook mounted in the rear part of the
rear side member.

Towing hook
T25-8244

2. 2-pole Lift

e The 2-pole lifting points are the same as for the rigid rack.

CAUTION:

(1) Make sure vehicle is empty when lifting.

(2) When lifting the vehicle, make sure the side sill and lift arm
(rear part) do not contact each other.

3. Board-on Lift

Fromt <= e The board-on lift attachment (LM4086-0200) set at the front
end of the 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.
CAUTION:
Make sure vehicle is empty when lifting.

Side sill
Attachment

(Standard position)
D01-0065

Gl-9



A5 TOW TRUCK TOWING

4. Hydraulic Jack Lifting and Jack Stand Support

CAUTION:

(1) Make sure vehicle is empty when lifting.

(2) When the front side is jacked up, raise the front sill edge
slightly using the jack and then jack the vehicle up.

(3) Use the attachment (LM4519-0000) whenever a vehicle is
supported by jack stands.

(4) When using jack stands, be careful not to allow the jack
stand to crush brake tubes or fuel lines.

Place jack in middle of
suspension member.

T25-8245

Safety stand points - -
of jack stand Place jack in middle of
suspension member.

/
——
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A6 4WD INSPECTION AND REPAIR PRECAUTIONS

T

Attachment
LM4519 0000

A00-0001

Simple free rolter IM2485 0000

Measwrement
roller

'ﬁne length of
the wheel base
2,615 mm {102.96 in)

A00-0002

[

Simple free roller  Measurement roller

A00-0003

Observe the following precautions to measure the speedome-
ter reading and to check braking performance in the 4AWD mode.

1. Speedometer Measurement
The two methods to measure the speedometer are described

below.

(1) Measurement with front wheels jacked up

e Place the rear wheels on the roller.

e Use the attachment to lift up the front wheels and support
the car on jack stands as shown in the figure on the left.

e Place the transmission in 2nd gear and gradually release
the clutch.

e When the test is completed, do not apply the brakes sud-
denly. '

CAUTION:

(1) Place the jacks securely, and perform the measurement
after making sure the vehicle is stable.

(2) Use the free rollers described below whenever possible.

(2) Measurement with simple free roller

Set the simple free roller the length of the wheel base
[2,615 mm (102.95 in)] forward of the middle of the mea-
surement roller as shown in the figure on the left.

Place the front wheels on the simple free rollers and the
rear wheels on the measurement rollers.

Place the transmission in 2nd gear and gradually release
the clutch.

When the test is completed, do not apply the brakes sud-
denly.

Gl-11



A6 4WD INSPECTION AND REPAIR PRECAUTIONS

2. Braking Performance Check

2-1 PRE-INSPECTION PREPARATIONS

The performance check must be performed in the 2WD
mode. To set the 2WD mode, either use the front propellor
shaft removal method or remove the fusible link from the
engine compartment. Use the method most suitabie for the

test location.

Gl-12



A6 4WD INSPECTION AND REPAIR PRECAUTIONS

Braking Performance Check (Cont’d)

2.2 INSPECTION POINTS (when fusible link in engine compartment is removed)

Stop engine and remove the 4WD fusible link 30A from the
engine compartment relay box.

A4

Start the engine. Repeat the engine deceleration opera-
tion from full throttle to no throttie until the 4WD warning
lamp on instrument panel lights.

NOTE: The vehicle may not
enter 2WD mode when
this operation is per-

‘ formed.

h.

Make sure the 4WD warning lamp lights, then turn key
switch off once.

A

Start engine again and make sure the 4WD warning lamp
lights.

Brake stand

Wheel chucks

A00-0004

A4

Position vehicle on rollers, set shift and range into neutral
position.

N

Press brake pedal. Release pedal when OK zone is

reached or OK lamp lights.

NOTE: If the drag force exceeds 10% of the axie weight
when the drag test is performed, the wheel rotation
must be checked with the vehicle jacked up. If there
is no abnormality at this time, it can be assumed that
the drag is caused by the viscous torque and there is
no brake abnormality.

A 4

Stop the engine and install the fusible link in the normal
location.

A
Restart engine and make sure the 4WD warning lamp
goes off and 4WD mode is set.

End

GI-13




A7 4WD VEHICLE TOWING PRECAUTIONS

1. Towing Precautions

and opposite rear or front wheels on the ground as this may
cause serious and expensive damage to the transaxle.

A00-0008

Gl-14

e Never tow a 4WD model with front or rear wheels raised
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B1 ENGINE SPECIFICATIONS

1. Main Engine Specifications

wodel E-BNR32
ltem Engine RB26DETT

Displacement cm?® (cu in) 2,568 (156.70)

Combustion chamber Pent-roof type

Valve arrangement DOHC belt drive

Bore x stroke mm (in) 86.0 x 73.7 (3.386 x 2.902)

Compression ratio 8.5

Compression pressure kPa (kg/cm?, psi)/rpm 1,177 (12.0, 171)/300
870 x 665 x 875

Di i x W x H i M

imensions (L ) mm (in) s (34.25 x 26.18 x 26.57)

Valve |Intake valve opening angle (BTDC) (degrees) 7

op:ning Intake valve closing angle (BBDC) (degrees) 53

an

closing Exhaust valve opening angle (BBDC) (degrees) 63

cycle |Exhaust valve closing angle (BTDC) (degrees) 7 (BTDC)

Valve ||Intake (warm) mm (in) 0.51 (0.020)

clear-

ance |Exhaust (warm) mm (in) - 0.44 (0.017)

Idle speed (rpm) M/T 950

Ignition timing (BTDC*/rpm) M/T 20/950

Prepa- Idle CO density (%) 0.1 max.

ration

target | le HC densi '

value e ensity (ppm) 50 max.

E.rl\gme Standard

oi

(fac- 7.5W-30 (SG grade for turbo)

Cold climate version

tory)

Oil pan capacity (H level) ? (Imp qt) 4.5 (4)

Qil filter capacity £ (imp gt Approx. 0.4 (3/8)

Total engine coolant capacity ¢ (Imp qt) Approx. 9.0 (7-7/8)

Use recommended genuine Nissan SG grade engine oil [Turbo X (7.5W-30)] or equivalent.
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B1 ENGINE SPECIFICATIONS
, 2. Emission Control Equipment Specification
——m——
Mode! E-BNR32
ltem Engine RB26DETT
Engine fuel system ECCS (MPi)
Air/fuel ratio control system Air/fuel ratio feedback
Temperature control air cleaner -
Supplemental start equipment Bi-metal type air regulator
Intake heat system Hot water heating
. Breakerless type (ECCS electrical dis-
ignition system .
tributor)
EGR control system —_
NOx reduction equipment
TV valve operation temperature °C (°F) —

CO, HC (NOx) reduction equipment

Catalyzer type

Three-way catalyst

Catalytic converter size
[capacity in liters (Imp qt)]

X3 [1.7 (1-1/2)]

Deceleration exhaust gas reduction
equipment

Fuel cutoff equipment

O

Exhaust gas temperature warning equipment [setting temperature °C (°F)}

Thermocouple [850 (1,562)]

Evaporative gas control system

Canister system

Blowby gas reduction system

Closed system

EN-4
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B1 ENGINE SPECIFICATIONS

3. System Diagram

3-1 RB26 DOHC — EGI (ECCS) TWIN-TURBOCHARGER ENGINE
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B1 ENGINE SPECIFICATIONS

4. Vacuum Diagram
4-1 RB26 DOHC EGI (ECCS) TWIN-TURBOCHARGER ENGINE

Clamp -H! Turbocharged pressure
Smmw ol id
0 \v/ ® control solenoi
Clamp band ! Clip
ANV e TH
Clamp band . il ;, ' Clamp \
Pressure regulator \ ”\v_‘\ P (?Iamp
=\ Ny "4 o / :
o QIR L\ L ..j
2 N m——
e P 23
! I& b \_ Balance tube Air chamber i Double vacuum tube

‘ Throttle chamber‘—:(.. 1 w
) Vacuulga.!lery ———\_‘L_J_J/ I=/ Clamp

Clamp

lamp =

Double clamp band - &
=4/

L-- | Vacu“ tube
\ o y 4 @)
=

3 \,
ALY /
Clamp /i (IRE >
Caniﬁey ) /»,,s’ .‘a‘) Vacuum control tube

4 2\ ) Swing valve Swing valve controller (rear)

() . Clamp controller @ Clamp

\\/ @0 {front)

Number Length mm (in) Part
@ 580 (22.83) Turbocharged pressure control solenoid - vacuum gallery
®@ 560 (22.05) Turbocharged pressure control solenoid - vacuum gallery
® 425 (16.73) Canister - vacuum gallery
) 425 (16.73) Canister - vacuum gallery
® 80 (3.15) Throttie chamber - vacuum gallery
® 290 (11.42) Air chamber - vacuum gallery
) Molded Pressure reguiator - balance tube
120 (4.72) Vacuum gallery - vacuum gallery
® 90 (3.54) Vacuum gallery - vacuum gallery
)] 60 (2.36) Vacuum gallery - vacuum gallery
@ 90 (3.54) Vacuum gallery - vacuum gallery
@ Molded Vacuum galiery - swing valve controller (rear)
® Molded Vacuum gallery - swing valve controller (front)
) 90 (3.54) Vacuum gallery - vacuum control tube
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B2 RB26 DOHC EGI (ECCS) TWIN-TURBOCHARGER ENGINE

1. Idle Inspection and Adjustment

Tools required

Name Use

Super tuner
After number EG1151-9000, Otherwise, tachometer tester
EG1152-9000, EG1153-9000 and | (after number EG1334-9000)

EG1154-9000

Engine speed inspection

Timing light (internal battery)

EG1444 0000 Measures ignition timing.

Measurement tool

CO and HC meter Measures CO and HC levels.

Electronic system diagnosis
tester CONSULT
EG1180 0000

idie test and adjustment

Idle standard values

Engine RB26DETT
Iltem
Idie speed (when air conditioner is ON) (rpm) 950 (950)
Ignition timing (BTDC®/rpm) 20/950
CO/HC density (%) 0.1 max,
(ppm) i 50 max.
CAUTION:

The idle speed, ignition timing, CO and HC density are inter-related. Any adjustment to one effects the
others and requires an additional inspection.
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B2 RB26 DOHC EGI (ECCS) TWIN-TURBOCHARGER ENGINE

1. ldie Inspection and Adjustment (Cont’d)

Diagnosis connector
(inside fusebox)

ECCS control unit
(inside left dash side lower finisher)

s Timing detecuon termmal
(black and yellow wire)

P Engine speed detectlon termmal
{yellow and red wire) |

. Tlmng indicator . o Crank angle sensor
R (ignition timing mspeguon) : (lgnmon t|m|ng adjustment)

1-1 IDLE SPEED INSPECTION AND ADJUSTMENT

Engine speed measurement unit

e Warm engine adequately.
e Connect CONSULT to diagnosis connector on vehicle
(attached to fuse block area). Turn ignition switch to
ON.
e ‘'‘DIAGNOSIS MODE SELECTION" is displayed.
Note: Refer to section B3, 2, 2-2 (2) for details.

N12-1623]
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B2 RB26 DOHC EGI (ECCS) TWIN-TURBOCHARGER ENGINE

Ei speed detection terminal

{yellow with red wire)

T25-7248]

WMONITOR "4 NO FAIL ]
CAS-IIPM {POS)  SB0ipm
IDLE POSIHON ON

[ RECORD

M AAC VALVE ADJ B

SET ENGINE RPM AT TIHE
SPECIFIED VAL UE UNDER
THE FOLLOWING CONDITION

® ENG WARMED UP
e NO LOAD

L START

1. Idle Inspection and Adjustment (Cont’d)

e Connect the measurement unit to the speed detection

@ terminal in the harness connected to the ignition coil
from the power transistor.
e After the measurement is completed, always replace the
terminal cap in the detection terminal.

CAUTION:
Be sure to check the tachometer specifications because a 6V
voltage is generated.

Inspection

e Warm engine adequately.
e Make sure air conditioning load, power steering oil pump
load and electrical ioads are not applied.
e Check “IDLE POS" and ““CAS - RPM -(POS)" in *DATA
MONITOR” mode in CONSULT unit.
@ e Perform inspection using engine speed measurement.

Note: The measurement unit is limited because the speed out-
put voltage is low (approx. 6V Vp-p).

CAUTION:

Before inspection, make sure the throttle valve switch (idle

connection point) is on when the accelerator pedal is not

pressed.

Adjustment

The idle speed adjustment is basically not necessary because
the rated value (control target value) is returned to the control
unit. If adjustment becomes necessary, perform the following
procedures:
@ Select “AAC valve adjustment”’ in the “WORK
. SUPPORT” mode. Turn AAC valve assembly idle
adjustment screw with a screwdriver until idle speed
is 900 rpm. '
@ Return the “AAC VALVE ADJUSTMENT" screen to
“DATA MONITOR" and check idle speed shown on
screen meets the specification.
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B2 RB26 DOHC EGI (ECCS) TWIN-TURBOCHARGER ENGINE
1. Idle Inspection and Adjustment (Cont’d)

Caution @ Make sure ECCS control unit idle control adjustment
Adjust within volume is turned all the way to the left.
indicated range. Red .
Do not turn with excessive force. CAUTION: . . .
Never turn idle control speed adjustment volume with exces-
dle speed  Self- sive force. The adjustment screw turning range is 3/4 of a turn.
T & High  diagnosis
FREATI e/
BLM(Eay '
LTT AL, Low

B02-3427

@ Remove the 2-pin harness connector from the AAC valve to
stop the idie speed feedback control. The AAC valve is
completely closed at this time and the idie speed should be
900 rpm maximum under normal conditions.

®

Turn the AAC valve assembly idle adjustment screw with a
screwdriver to adjust engine speed to 900 rpm.

Connect AAC valve harness connector. Make sure idle
speed is maintained at specified value.

The engine speed increases when adjustment screw is
turned to left (CCW) and decreases when turned to the right

®

(CW).
Caution ® |If idle speed increases for any reason, turn idle control
Adjust within adjustment volume in ECCS control unit to adjust speed.
indicated range. Red Idle adjustment volume increases engine speed when
Do not turn with excessive force. turned to right by a maximum 250 rpm.
Idie speed =~ CAUTION:
3 & High - Giagnosis The adjustment volume must be set 40° - 50° from the self-di-
*REA TR agnosis position because idle speed is lowered (lowest rpm +
L"{:;?“ L 50 rpm) if it is turned all the way to the right (self-diagnosis
ow position).
B02-3427

1-2 IGNITION TIMING CHECK AND ADJUSTMENT
Timing light connection

(1) When using ‘“‘super tuner”
e Connect super tuner to timing detection terminal.
CAUTION:

After operation is completed, always attach terminal cap to
timing detection terminal (check connector).
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B2 RB26 DOHC EGI (ECCS) TWIN-TURBOCHARGER ENGINE

— Spark
Power transistor |G| = o0
unit side - side

N B02-1512

Ignition timing
advance direction

Camshaft rotation ____—
direction

1. Idle Inspection and Adjustment (Cont’d)

(2) Using primary current detector timing light

e When using EG1444 0000, attach sensor to No. 1 cylinder
primary line.
(No. 1 cylinder primary line is looped because it is longer
than other cylinder primary lines.)
CAUTION:
When using EG1444 0000 (internal battery model), make sure
that the sensor direction (arrow direction) faces spark plug
when sensor is clipped to primary line.
(if primary line direction is not clear, measure with sensor
connected in both directions. The correct installation direction
is indicated when lower advanced angle value is obtained.)

Inspection

e Make sure idle speed is standard value.

o Make sure ignition timing at engine idle is at standard
specification.

e Make sure ignition advances to correct advance angle
when engine is raced.

CAUTION:

The 0° timing mark on crank pulley is orange and other points

are painted white.

Adjustment

Since there is no variation in ignition timing, over an extended

time period, ignition timing adjustment is not necessary in prin-

ciple. Adjust ignition timing when crank angle sensor is

installed.

e Set ignition timing by adjusting crank angle sensor instal-
lation position. ~

e Make sure idle speed is standard.

e Loosen the three crank angle sensor mounting bolts and
rotate crank angle sensor. Turn sensor to left to advance
ignition timing.
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B2 RB26 DOHC EGI (ECCS) TWIN-TURBOCHARGER ENGINE

1. Idle Inspection and Adjustment (Cont’d)

e After adjustment, attach sealing tape to one of the three
bolts that secure crank angle sensor.

Sealing tape part number B2235 U7410
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B2 RB26 DOHC EGI (ECCS) TWIN-TURBOCHARGER ENGINE

#MONITOR «NO FAIL []

CAS-RPM(POS)  950rpm
EXH GAS SEN 123v
EXH GAS SEN-R  1.10V
M/R F/C MNT RICH
M/R F/C MNT-R  RICH

{ RECORD |

Short these pins for approximately two seconds then open
them, the diagnosis mode will then change. (The mode
changes each time this operation is performed.)

¥ P,

oo
11
LR —
1000000000000
}/UDDDD]@U@QQ
ook
Caution
Adjust within
indicated range. Red

Do not turn with excessive force.

——\\—— idle speed - Sait-

S Hi‘gydi;.agnosis
RERER TR

BLU(B2Y
GTTFaL, Low

B02-3427

1. Idle Inspection and Adjustment (Cont’d)
1-3 CO, HC DENSITY INSPECTION

The air/fuel ratio feedback system which has a self-learning
function is used and CO and HC density adjustment is not nec-
essary because the correction range is wide.

Inspection

®

Warm up the engine adequately and make sure the idle
speed and ignition timing are standard. Check CO, HC den-
sity with CO and HC meter.

If values do not conform to standard perform the following

procedures to inspect the air/fuel feedback condition:

@M In the data monitor mode, select "EXHAUST GAS
SENSOR MONITOR” and “EXHAUST GAS SENSOR
MONITOR (R)"".

@ Set the engine speed above 2,000 rpm and make
sure “RICH"” and “LEAN’" are displayed alternately.

@ e Short-circuit the self-diagnosis connector on the vehi-

cle side (near fuse box instaliation). Otherwise, remove
ECCS control unit and operate adjustment volume on
control unit side.

@ Set the ignition switch “ON" and use a lead line to short-

circuit the CHK pin and IGN pin of the diagnosis connector
for more than two seconds to release the setting.
(Otherwise turn the ignition switch to “ON" and turn the
adjustment volume on the side of the ECCS control unit to
the right (CW) until it stops in the self diagnosis mode
switching position ® for more than two seconds and then
return it to the original position.)
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B2 RB26 DOHC EGI (ECCS) TWIN-TURBOCHARGER ENGINE

&L
CIEy

1 Exhaust gas temperature
warning lamp

Short these pins for approximately two seconds then open
them, the diagnosis mode will change. (The mode changes
each time this operation is performed.)

€ )

T
{
AT l |
J00000000000g
oo
block)

Switching the signal for

exhaust gas sensor —» Exhaust gas sensor

exhaust gas sensor (R}  output monitor
0.2 0604
S6C.Sec.S6c.
Approx. 4 sec.

B09-0089

Switching the signal
for exhaust gas sensor (R) Exhaust gas sensor
— exhaust gas sensor output monitor

F—m
0.2

sec.

Approx. 4 sec.

B09-0090

1. Idle Inspection and Adjustment (Cont’d)

@ After warming up the engine adequately, raise the engine
speed until the exhaust temperature warning lamp (or the
red lamp on side of control unit) flashes (the flashing will
start above approximately 2,000 rpm). The exhaust gas sen-
sor output monitor (R) mode will be set.

CAUTION:

The accelerator pedal must be pressed intentionally during

idling to perform the inspection because the air/fuel ratio feed-

back control is stopped.

@ Make sure the exhaust gas temperature warning lamp or
red lamp on the side of the control unit flashes in this con-
dition.

@ Use a lead to short the CHK pin and the IGN pin of the
diagnosis connector for more than two seconds one more
time to release the self-diagnosis mode. (Otherwise turn
the adjustment volume of the ECCS control unit side to the
right (CW) until it stops to select the self-diagnosis mode
for more than two seconds and then return it to the
original position).

Note: Refer to section (B3, 2, Diagnosis System) for explana-

tion of air fuel feedback monitor.

Exhaust gas sensor monitor mode switching display

. @ Set the ignition switch to ““ON”. Use a lead line to short

CHK pin and IGN pin of diagnosis connector for more than
two seconds to switch mode.

(Otherwise turn ignition switch to “ON" and turn adjust-
ment volume on side of the ECCS control unit to the right
(CW) until it stops at self-diagnosis mode switching position
for more than two seconds and then return volume to
original position.)

@ After warming the engine adequately, raise the engine
speed until the exhaust gas temperature warning lamp (or
the red lamp on side of contro! unit) flashes (the flashing
will start above approximately 2,000 rpm). The rear exhaust
gas sensor output monitor mode will be set.

CAUTION:

The accelerator pedal must be pressed intentionally during

idling to perform the inspection because the air-fuel ratio feed-

back control is stopped.
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B2 RB26 DOHC EGI (ECCS) TWIN-TURBOCHARGER ENGINE

1. ldle Inspection and Adjustment (Cont’d)

®

@

®

Make sure the exhaust gas temperature warning lamp or
red lamp on the side of the control unit flashes in this con-
dition.

Short CHK pin and IGN pin of the diagnosis connector for
more than two seconds one more time to release the mode.
(Otherwise, turn the adjustment volume on side ECCS con-
trol unit to the right (CW) until it stops at self-diagnosis
mode switching position for more than two seconds and
then return volume to original position.) After the exhaust
gas temperature warning lamp (or red lamp on control unit
side) flashes two times, the mode switches to the front
exhaust gas sensor output monitor mode.

Make sure that the exhaust gas temperature warning lamp
(or red lamp on side of control unit) flashes at about 2,000
rpm.

Note: Refer to section B3, 2, Self-diagnosis System for details

about air/fuel ratio feedback monitor.

Note: When switching the exhaust gas sensor output monitor

from the No. 1-3 cylinder bank to No. 4-6 cylinder bank,
adjust the diagnosis connector (or control unit adjust-
ment volume). The signal pattern is shown in the dia-
grams.
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B2 RB26 DOHC EGI (ECCS) TWIN-TURBOCHARGER ENGINE

2. Compression Pressure Inspection
Tools required

Name Application

Spark plug wrench

Tool EG1740 1600 (= @ Removal and instailation of smaill
0 (or other regular spark piug = size hexagonal spark plug
wrench set) B02-0045
Engine speed measurement unit To check engine speed.
O]
@ Alien compression gauge
EG1505 0000
Measurement
tool For engine compression pressure
inspection.
@
® Compression gauge adaptor
EG1505 0101
g 8020044
Compression pressure standard values
Engine RB26DETT

ltem
Standard value kPa (kg/cm?, psi)/rpm 1,177 (12.0, 171)/300
Limit value kPa (kg/cm?, psi)/rpm 883 (9.0, 128)/300
Compression variance limit between cylinders kPa (kg/cm?, psi)/rpm 98 (1.0, 14)/300

Engine speed measurement unit installation

Terminal cap e Connect the engine speed measurement unit to the speed
?; ' detection pin on the harness connected to the ignition caoil
. from the power transistor.
Speed dotot e Always attgch the terminal cap with rubber seal after mea-
terminal (yellow surement is completed.
and red wire)

Compression gauge installation
e Warm up engine.
e Release fuel pressure.
(Refer to “‘Releasing fuel pressure’ section B2, 7-1.)

I
/f o, S ® Remove all spark plugs. (Refer to “SPARK PLUGS"’ section

gy B2, 10-9.)
® Attach the adaptor to the Allen compression gauge and set

itin a spark plug hole.

£G:1505.-0000. .
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B2 RB26 DOHC EGI (ECCS) TWIN-TURBOCHARGER ENGINE

Fan belt

Power steering

B02-2332

2. Compression Pressure Inspection (Cont’d)

Inspection

e Press accelerator pedal all the way down. Turn ignition
switch to “START" and crank the engine. When gauge nee-
die stops moving read compression pressure and engine
speed.

e When engine speed is out of specifications, check specific
gravity of the battery and perform test again if battery is
functioning properly.

e If the compression pressure is still not standard, inspect

the components around the combustion chamber (valves,
valves seat, hydraulic valve lifters, piston rings, cylinder
bore, cylinder head, cylinder head gasket, etc.). Correct
any malfunctions and repeat compression test.

3. Belt Tension Inspection and Adjustment

Inspection
e The inspection should be performed when the engine is
cold or more than thirty minutes after the engine has
stopped.
Belt deflection mm (in)
item [When 98 N (10 kg, 22 Ib) of force is
Belt specification applied at the V" position.]
Part New Adjustment Te.ns!on
limit
Power steering Poiy-V low-main- 8-10 10 - 12 16 (0.63)
belt tenance belt (0.31 - 0.39) | (0.39 - 0.47) ’
Air conditioner Poly-V low-main- 6-8 7-9 12 (0.47
compressor belt |tenance belt (0.24 - 0.31) | (0.28 - 0.35) A7)
Poly-V low-main- 3-5 4-86
Fan belt .5 (0.
anbe tenance belt (012 - 0.20) | (0.16 - 0.24) | > (02%9)
CAUTION:

(1) When the belt is replaced with a new belt increase the ten-

(2
3)

sion slightly more than for the used belt to allow for wear-in
of the new belt.

When the belt deflection exceeds the limit, adjust to the
“Adjustment” value.

When the belt is installed, make sure pulley groove is
aligned correctly.
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B2 RB26 DOHC EGI (ECCS) TWIN-TURBOCHARGER ENGINE

B02-2333

3. Belt Tension Inspection and Adjustment.

(Cont’d)

Adjustment

Item
Part

Adjustment position

Power steering belt

Adjustment bolt in power steering
pump

Air conditioner compressor belt

Adjustment bolt in idler pulley

Fan belt

Adjustment bolt in alternator
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B2 RB26 DOHC EGI (ECCS) TWIN-TURBOCHARGER ENGINE

&= Valves to be adjusted.

imake side

4. Valve Clearance Inspection and Adjustment

Additional work required:

Remove the following parts:

e Air duct

e Rocker cover (Refer to “SPARK PLUGS and ROCKER
COVER REMOVAL AND INSTALLATION" section B2, 10-9,
10.)

Inspection

e Adjust valve clearance while engine is cold.
e Remove the air duct, ornaments and rocker cover.

e Turn crankshaft and align crankshaft pulley mark with belt
cover indicator.

e No. 1 cylinder is at the compression stroke top dead cen-
ter when both the intake and exhaust side cams do not
move the valve lifters.

Part
Valve clearance measurement
Item
Intake side Cylinder No. 1, 2, 4
Exhaust side Cylinder No. 1,3, 5

4= Valves to be adjusted.

intake side

o R r
R A A R TS
|-||!||-l|!nl-I|@I-|@]

Firing order: 1-5-3-6-2-4

e Turn crankshaft one revolution (360°) and align mark on
crankshaft pulley with belt cover indicator. (No. 1 cylinder
piston exhaust T.D.C.)

Part
Valve clearance measurement
Item
Intake side Cylinder No. 3, 5, 6
Exhaust side Cylinder No. 2, 4, 6

Exhaust side

Valve clearance standard values
[20+£5°C (68+9°F)]

P
art Intake Exhaust
Iltem
Valve clearance (cold) mm (in) 0.45+0.03 - 0.38£008
(0.018+0.001) (0.015+0.001)

(Reference value: warm) mm (in) 0.51£0.03 0.44+0.03

' (0.020+0.001) (0.017 £ 0.001)
CAUTION:

Always check valves when they are cold.
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B2 RB26 DOHC EGI (ECCS) TWIN-TURBOCHARGER ENGINE
4. Valve Clearance Inspection and Adjustment

(Cont'd)
G Valve clearance measurement
v
* | o Inserta0.15-0.20 mm (0.0059 - 0.0079 in) feeler gauge ®

from spark plug side.
e Insertfeeler gauges from opposite side. Select a gauge
thickness that will reduce the clearance to 0 mm (0 in).
Note: e Do not use more than two gauges for ® .
e The feeler gauge must conform to JIS (Japanese
Industrial Standard) 150A25.

Spark plug side

e Valve clearance = gauge ® + gauge

Reasons for measurement using gauges ® and ®:
@ The valve clearance setting is larger compared to previ-
ous engines.
@ Larger gauges cannot be placed parailel to the measure-
ment surface.
e Thick feeler gauge blades have a high rigidity and do not
bend easily, so the measurement will be incorrect.
e The error factor increases if a number of thin gauges are
layered and the measurement will be incorrect.

0.05 mm
(0.0020 in)

wide \,1k Valve clearance adjustment
' e The valve clearance adjustment is performed by selecting
and inserting a shim of suitable thickness.

e When the measurement valve clearance () is out of
Spring specification, measure the shim thickness (T) and replace
it with a shim that will produce the standard clearance.

(@) Shim thickness calculation method
Example: When the intake valve ciearance (t) is 0.50 mm (0.020
in):
0.50 (t) — 0.45 (specified value) = 0.05 mm (0.0020 in)
e The valve clearance is 0.05 mm (0.0020 in) greater than

Retainer

Valve

specified value.
e Use a shim which is 0.05 mm (0.0020 in) thicker than the
current shim to reduce the valve clearance.

@ Current shim thickness (T) calculation method

® Measure the center of removed shim to determine thick-
ness.

CAUTION:

Do not use measured shims again.

¢4 Always replace after every disassembly.
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B2 RB26 DOHC EGI (ECCS) TWIN-TURBOCHARGER ENGINE

N—

This indicates a thickness of
T = 2.440 —2.455 mm (0.0961 - 0.0967 in)

4. Valve Clearance Inspection and Adjustment
(Cont’d)
@ Shim selection
e Removed shim thickness (T) is 2.40 mm (0.0945 in).
2.40 (T) mm (0.0945 in) + 0.05 mm (0.0020 in)= 2.450 -
selection shim thickness
e Select new shim with stamped mark [Z] (T = 2.440 — 2.455).
CAUTION:

Select a shim which is within standard value range +0.03 mm
(£0.0012 in).

@ Shim types and classification

e There are 70 types of shims
The shim sizes range from 2.275 mm (0.0896 in) to 3.325
mm (0.1309 in) in 0.015 mm (0.0006 in) increments.

e After the camshaft is installed, measure valve clearance
again and make sure clearance conforms to standard
value.
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5. Lubrication System Inspection

Name Application

Qil filter wrench

ial tool
Special too KV101 06280

Oil filter removal and installation

Measurement tool Oil pressure gauge Used for oil pressure measurement

5-1 LUBRICATION OIL LEVEL INSPECTION

Inspection

e The engine oil level should be checked before starting the
engine. If the engine has been started, perform the mea-
surement ten minutes after the engine has cooled.

e The oil level should be between the H and L lines on the

dipstick.
Gil level must be e The oil must not have any white turbidity or dirt.
in this range.
Replacement Use SD, SE, SF or SG class oil.
B02-1517 ipmerval RB26DETT | Change oil every 5,000 km (3,000 miles) or 6
months.

Note: Use genuine Nissan [Turbo X (7.5W-30)] for service.

Engine RB26DETT
Item
Qil level L (imp gt H 43 (4)
Il ieve (
pa L 3.5 (3-1/8)
Oil supplement volume |Only oil replacement Approx. 4.2 (3-3/4)
when replaced Oil and oil filter
.46 (4

¢ (Imp qt) replacement Approx. 4.6 (4)
5-2 OIL PRESSURE INSPECTION
Inspection
e Remove the oil pressure switch and connect oil pressure

gauge.
e After warming engine, make sure the pressure is appropri-
ate for engine speed.

Engine speed (rpm) 800 2,000 6,000

Approx. 147 | Approx. 294 | Approx. 451

ti kPa (kg/cm? i
Outlet pressure a (kg/cm?, psi) (1.5, 21) (3, 43) (4.6, 65)

N12- 14440

[Oil temperature: 80°C (176°F)]
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B2 RB26 DOHC EGI (ECCS) TWIN-TURBOCHARGER ENGINE

5. Lubrication System Inspection (Cont’d)
5-3 OIL FILTER REPLACEMENT

Refer to “Oll. COOLER, OiL FILTER REMOVAL AND
INSTALLATION" section B2, 10-15.)

Removal

o Use oil filter wrench (special service tool) to remove filter.
CAUTION:

Catch any dripping oil in a rag when removing the filter.

Installation

e Before installing new oil filter, clean the oil filter bracket
mounting surface on cylinder block and coat the oil filter
seal lips lightly with engine oil.

o Screw in the oil filter by hand until a slight resistance is felt
and then tighten an additional 2/3 turn.

CAUTION:

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

Use SD, SE, SF or SG class oil. Change
RB26DETT | oil every 10,000 km (6,000 miles) or 1
year.

Periodic exchange
interval

6. Exhaust System Inspection

Tools required

Name Application

Used to check turbo-
a charger for excess pres-
sure.

Measurement | Compound gauge
tool EG1508 0001

B02— 1518

6-1 AIR CLEANER ELEMENT INSPECTION

Inspection

Remove parts from vehicle.

e Refer to Section 10-2, AIR CLEANER ELEMENT INSTALLA-
TION.

e There should be no excessive dirt or damage in the air
cleaner element.

Periodic exchange every 60,000 km

R TT
B26DE interval (36,000 miles)

6-2 TURBOCHARGER INSPECTION

Function inspection

e Remove the intake manifold canister hose, and place a cap
on the hose. Connect test hose to intake manifold and
attach pressure gauge (compound gauge).

e When engine operation test is performed, check that pres-
sure does not rise above approximately 78 to 88 kPa {0.8 to
0.9 kg/cm?, 11 to 13 psi).
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Recirculation

valve

N12-12860

Recirculation valve

EG1513

B02-3564

6. Exhaust System Inspection (Cont’d)

a. When the pressure does not reach specified level:
e Check for vacuum leak in intake or exhaust system or
exhaust gas leak.
b. When the pressure exceeds the maximum pressure level
(approx. 78 to 88 kPa (0.8 to 0.9 kg/cm?, 11 to 13 psi):
o Check if swing valve controller rubber hose is discon-
nected or cut.
e Check if swing valve controller motion malfunctions
(stays closed).

Swing valve controller inspection

e Remove the swing valve controlier rubber hose from the
vacuum tube side.

e When compressed air [approx. 69 to 78 kPa (0.7 to 0.8
kg/cm?, 10 to 11 psi)] is forced into the hose by an air gun,
the control rod must start operation. Stop blowing com-
pressed air into the hose as soon as control rod operation
is verified.

CAUTION:

The diaphragm may be damaged if excessive air pressure is

applied. Use the LPG pressure gauge (special service tool for

[98 kPa (1 kg/cm?, 14 psi)]) to verify that the air gun pressure

is approx. 78 to 88 kPa (0.8 to 0.9 kg/cm>, 11 to 13 psi) before

testing the air hose.

6-3 RECIRCULATION VALVE INSPECTION

Function inspection

e Remove hose on upper flow side of recirculation valve
compressor (cover end of hose with cap) and check if air
blows back when throttle is closed quickly.

Unit inspection

® Use a hand vacuum pump to create negative pressure
[-20.0+4.0 kPa (-150+30 mmHg, ~5.91+ 1.18 inHg)]. The
recirculation valve diaphragm must start to lift and the vac-
uum pressure must be maintained.
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Tools required

7. Fuel System Inspection

Item Application

Measurement | EGI fuel pressure meter

tool

S$T1959 0000

Fuel pressure measurement

B02 —0064

7-1 FUEL PRESSURE INSPECTION

Releasing fuel pressure

e After starting engine, remove fuel pump fuse. After the
engine stops, crank the engine over two or three times and
the fuel in the pipe will be consumed.

e If the engine does not start, remove the pump fuse and
crank the engine three to four times to consume the fuel in
fuel lines.

CAUTION:

The battery may become weak easily, so use booster cables to

connect it to another vehicle or charged battery if necessary.

Fuel pressure meter installation

e Connect the fuel pressure meter between fuel filter and fuel
iine. '

e Attach fuel pump fuse.

Fuel pressure inspection

e Start engine and check if the fuel pressure is standard
value.

e If the engine does not start, check fuel pressure after 5
seconds when the ignition switch has been turned ON.

Fuel pressure measurement

When ignition switch is ON kPa (kg/cm?, psi) Approx. 294 (3.0, 43)

During idling kPa (kg/cm?, psi)| Approx. 245 (2.5, 36)

idling when pressure regulator vacuum hose is

. 0,4
removed. kPa (kg/cm?, psi) Approx. 294 (3.0, 43)
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Inspection

is maintained.

EG1513 00002
B02-0018

8. Evaporative Gas Control System Inspection
8-1 PURGE CONTROL VALVE INSPECTION

e Use a hand vacuum pump to apply approximately —-53.3 kPa
(—400 mmHg, —15.75 inHg) and make sure vacuum pressure

e Inthe preceding condition, check that a small amount of air
can be sucked from the manifold vacuum path.

4 9. Blowby Gas Reduction Equipment Inspection

Blowby control

Inspection

9-1 BLOWBY CONTROL VALVE INSPECTION

e Check the biowby control valve flow path.

Condition

Air is blown.

Air passes.

Air is drawn in.

No air passes.

B02-0001

-Blowby control valve
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10. Removal and Installation of On-vehicle Parts
10-1 INTERCOOLER AIR DUCT ASSEMBLY

Nut (2)
[ 16-21(1.6-21,12 - 15) Boit [T)16 - 21 (1.6 - 2.1, 12 - 15)
Hose Front turbocharger
Boit (4) outlet tube Boit [0
16 - 21 intercooler Air tube 16-21"
(1.6-21, 12 - 15) Outlet hose Hose B—(16-21
Recirculation y / < ,/ 12 - 15)
vaive (2) ! j="""Outlet tube
[Point 7] /\\/ r " [Point 8]
Air \ /9 ——_f m)j‘- £Z] . 64 Gasket \
hose > Bat(2) 1 Sty Front
2 s (O] 16-21(16-21, “& R I
@ L i2-18 [Boriy € & b turbocharger
D ) ') 18-21 Air hose - [ =]~ Y

@ /‘ (1.6 -21,12- 15) > ' ASSY
3 ‘ ’ Air hos L_/
Gaske%?);um ®\ \/ Alr t”rbe e% D@. / Al hose

) _ P
Clamp | “[Point§ \ A A tube
[Point 6} Air .tube Air hose Air tube r tu
g oo \
Recirculation =7 (. o= .
Air tube/ tube Air hose/',@/ Nut (3)-/-@ _ ] &
e N i ; Boit A -
%ap&pel ?55 (i)s 21 Al tube — T i i
ol < . . ) :
< Air hose (1.6-21,12-15) —4 ) - ?( % Air duct /027 - 5.0
ﬁ/ ~ @ 2 {0.38 - 0.51,

/
Air hose NA~ \
~~Intercooler Air duct Boit
I\ RS ~Sub-bracket (LH) [ 37-50
® LYY \ . Intercooler inlet (0.38 - 0.51,
Intercoaler—— Naw. | L hose [Point 3] 27-37)
[Point 4] X @\ Resonator tube

’ Resonator

Boit {16 - 21—
(1.6-21, 12 - 15)

O ———Nu (2) [O)16-21 (1.6 - 2.1, 12-1
[C): Nem (kg-m, ft-Ib) @[] { 5

639 : Always replace after every disassembly.

Additional work required:
Remove undercover.
Remove front bumper. (Refer to Section D1-1, Body.)

[Point 1] Air hose, air duct cleaning

e Before removing each air hose and air duct, biow off any
dirt or dust with an air gun.
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10. Removal and Installation of On-vehicle
, /’/\E\ ~_ Parts (Cont'd)

[Point 2] Remove and install each air hose and tube.

—— /s

—L
VIR

— Alignment mark Removal
e Draw alignment marks before removing air hoses and
tubes.
Installation
e Position air hoses and tubes so the alignment marks coin-
- cide. Insert [approximately 30 mm (1.18 in)] hose or tube
—Air h&a\\ | \ and tighten clamps securely .
/s %& . [Point 3] Remove and install the intercooler inlet hose.
_,_\.5' Resoqgtor Removal
7 e Remove the resonator and tube before removing hose
®.
Installation

e Attach hose ®, then combine resonator and tube as a
single unit and install.

[Point 4] Remove and install intercooler.

Removal

@ Remove the bumper finisher and bumper reinforcement.
(Refer to Section D Body for details.)

@ Separate the intercooler inlet and outlet hoses.

® Remove the mounting bolt and two nuts. Detach intercooler
without scratching the fins . '

hose Mounting nut 1.2 6.7 - 87) (0.93- 1. CAUTION:

8.1-11.8(083-126.7-87) g7.87 | (1) The fins are aluminum and can be damaged easily. Never

2: Nem (kg-m, ft-1b) place anything on the intercooler or allow tools or other
hard objects to contact the fins.

(2) The main unit (tank, fins, tube) cannot be disassembled.

Installation

e Assembly is the reverse of disassembly. Perform steps in

the sequence @, @, @.
Tightening torque
9.1-11.8 N'm (0.93 - 1.2 kg-m, 6.7 - 8.7 ft-Ib)

[Point 5] Recirculation hose removal and installation

® Remove and install the recirculation hose and tube as
shown in the figure on the left.

Recirculation

~
hose AT~
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B02-3564

10-2 AIR CLEANER ELEMENT

10. Removal and Installation of On-vehicle
Parts (Cont’d)

[Point 6] Recirculation hose clamp installation

e When the recirculation hose clamp is installed, it must not

contact the bumper finisher.

[Point 7] Recirculation valve inspection

Unit inspection

e Use a hand vacuum pump to apply a vacuum [-20.0+2.7
kPa (-150+20 mmHg, -5.91+0.79 inHg)] and check that
recirculation valve diaphragm lifts and vacuum pressure is

maintained.

[Point 8] Turbocharger outlet tube removal and
installation- '

e Remove and install turbocharger outlet tube as shown in

figure on left.

Air hose

Air cleaner element

_o— Air hose
To rear Air cleaner
turbocharger ¥ cover
To fromt

turbocharger Pe

A\

Bolt

[O)16 - 21 Nm
(1.6 - 2.1 kg-m,
12 - 15 ft-lb)

Air cleaner
case

Additional work required:
Remove turbocharger outlet hose. [Point 2]
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10. Removal and Installation of On-vehicle

Parts (Cont’d)

[Point 1] Air hose and air duct cleaning

e Use an air gun to blow off any dirt or dust before removing
the air cleaner element.

[Point 2] Air cleaner element removal and installation
"

Removal
@ Remove turbocharger outlet hose.

@ Remove the four band clips from air cleaner. Lift air cleaner
cover and remove air cleaner element.

Installation

e Install in reverse order of removal.

[Point 3] Air cleaner element inspection

® Air cleaner element must not be dirty or damaged.

Periodic replacement interval:
Every 60,000 km (36,000 miles)

Air cleaner
element

_ \@ \\\\ P /// [Point 4] Air cleaner cover installation

—_— RN . .
- Connector Air flow meter e First connect air flow meter connector for front turbo-

v_ ,’1 \/ \\é{/ﬂ charger and then install air cleaner cover.
3 \ ) E::-’W \_ 3
r”rfsiﬁ =l
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10. Removal and Installation of On-vehicle

Parts (Cont’d)
10-3 COLLECTOR ASSY

(1) Collector ASSY removal and installation

No. 3 throttle chamber

629 Throttle chamber gasket\ No. 2 throttle chamber Knock pin (6)

€24 throttle chamber gasket

No. 1 throttle
chamber

Knock pin (6)

unit

IAAunit— T~ _:
[Point 11 23—
@ Gasket

\ﬂ/ ‘
e

Boit [U}6.3 - 8.3 (0.64 - 0.85, 4.6 - 6.1)

\
Bolt (4) [Ojs.s -8.2
(0.64 - 0.84, 4.6 - 6.1)

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

Q: Always replace after every disassembly.
O : N'm (kg-m, ft-Ib)

, w*
o ﬁ/iﬂ‘%z? A

Hose
Nut (12} Washer (12)  [Point §] v AN fas“&%ﬁ
16-21 Sprlng washer (12)\
(1.6 -2.1, "~ Tube
12 -15) [Point 7]
[Point 9] Boit Haa-ssﬂ_\ -
{0.64 - 0.85, @ T~
46 -6.1) " ® 3
Hose valve S
Wiater tube [Poirt 6] —= "'[fg'r"t 12‘] ,/ /J
. l
\~ [Point 5] Non- separab& :
I

. [Point 10]
Bolt [C)16 - 21 (1.6 - 2.1,
12 - 15) [Point 8
) [Point 8] Hose

Additional work required

Drain and refill cooling water. [Point 2]

Release fuel pressure in the fuel lines. [Point 1]
Acceleration control wire [Point 3]

Air inlet hose

EGI harness connector, harness clamp

All hoses
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™

——tocknut \[[ [}/ 1N V==

—"[O]8 - 10 N-m, (0.8 - 1.0 kg-m, 5.8 - 7.2 ft-Ib)

AU ) e
N
J

&
‘7-511”.»' ~S ?

Accelerator wire
\

~
-

10. Removal and Installation of On-vehicle
Parts (Cont’d)

[Point 1] Release fuel pressure

e Start the engine.

e After engine starts, remove fuel pump fuse and wait until
engine stops. Crank engine two or three times to use up
fuel remaining in fuel lines.

e If the vehicle will not start, remove the fuel pump fuse,
crank the engine 4 to 5 times to use up fuel in fuel lines.

CAUTION:

Connect the battery with booster cables to a battery in another

vehicle or charged battery since the battery may drain easily.

[Point 2] Drain the cooling water.

o Remove drain plug from cylinder block to drain all coolant
from block.

CAUTION: -

Make sure coolant does not fall on front exhaust pipe.

[Point 3] Accelerator wire adjustment

e Loosen lock nut to provide adequate slack for the acceler-
ator wire and pull outer case in the direction of the accel-
erator. Return lock nut 1.0 to 1.5 turns from the position the
throttle drum starts moving (when there is no play in cable)
and tighten.

Tightening torque:
8 - 10 N'm (0.8 - 1.0 kg-m, 5.8 - 7.2 ft-Ib)

[Point 4] Remove throttle chamber linkage.

e Remove mounting nuts indicated by arrow marks. Separate
the three throttle chamber links from collector side.

e Remove harness from throttle sensor and throttie valve
switch.
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10. Removal and Installation of On-vehicle
Parts (Cont’d)

[Point 5] Fuel pipe removal

e Remove the three bolts indicated by the arrows and sepa-
rate the fuel pipe.

[Point 6] Air hose removal
e Separate air hoses ®, and © from the collector side.

\;-7—'—7’@——/*‘; —H - [Point 7] Booster vacuum tube removal
6\7\\\’/ !

Booster vacuum tube e Remove the clamp 'bolts, separate booster vacuum tube
~ from collector and air chamber and remove tube.

Boit L7 7m—Q\

[Des- 83 Nm ™~
__| {0.64 - 0.85 kg-m, "
46 -6.11tb) 7/

LT

[Point 8] Air chamber bolts removal and installation

Removal

e Remove the three bolts and separate air chamber.
Installation

e Insert bolt in air chamber bolt hole, before performing
final assembly.

(18,21, 12 - 15) ~, Bott () 5 Tightening torque:
| /; (Bolt Hg-j‘s)“-‘i§,‘ﬂ(‘§ :z 16 - 21 N'm (1.6 - 2.1 kg-m, 12 - 15 ft-Ib)
ol ! = e
[O): Nem (kg-m k) Jiaef, )

[Point 9] Collector nut removal and installation

Remove the nuts in the reverse order of the figure on the
left.

m mp& installation
|

t [ 1 I e Tighten nuts in order shown in figure on left uniformly in
® @

® 0 Removal
)

two to three stages.
@ @ Tightening torque:
16 - 21 N'm (1.6 - 2.1 kg-m, 12 - 15 ft-Ib)
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AAC valve

Air chamber

Bolt (4) [O)6.3- 8.3 Nem

%__/ {0.64 - 0.85 kg-m,
4.6 - 6.1 ft-Ib)

Q:z Always replace after every disassembly.

10. Removal and Installation of On-vehicle
Parts (Cont’d)

[Point 10] Air chamber removal and installation

Removal

e Separate air hoses ®, ®, ©, vacuum hoses @, ® and
AAC valve connector and remove air chamber.

Installation

e Position air chamber in place, connect air hoses ©, ®,

®, vacuum hoses ®, ®, then connect AAC valve con-
nector.

[Point 11] AAC valve removal and installation

Removal

e Remove the four bolts and detach AAC valve.
CAUTION:

(1) The AAC valve cannot be disassembled.

(2) Replace gasket with a new one.

Installation

e Install gasket and AAC valve.
Tightening torque:
6.3 - 8.3 N°'m (0.64 - 0.85 kg-m, 4.6 - 6.1 ft-Ib)

[Point 12] AAC valve inspection

o Measure the AAC valve resistance.
Resistance [20°C (68°F)]:
Approx. 9 - 10 (Q)
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10. Removal and Installation of On-vehicle
Parts (Cont’d)
(2) Collector ASSY disassembly and assembly
Boit (4 [O)6.3- 8.3 (0.64 - 0.85, 4.6 - 6.1)

Throttie valve e
switch
Bolt (2)

[CJe:3 - 83
{0.64 - 0.85,
46-6.1)

/

Bracket

) Intake temperature
sensor Additional work required:
7/% ) O 2-2 q

(20-30,14-22)| o Collector ASSY installation
Refer to Section B3, 6-3, THROTTLE VALVE
SWITCH SYSTEM INSPECTION for the

—x throttle valve switch adjustment procedures.

NS

oll Point 1
Calector [Poirt 1] Refer to section B2, 10-5, 6 IN-LINE
THROTTLE CHAMBER LINKAGE
ADJUSTMENT for the related adjustment

C}: Nom (kg-m, ft-Ib) procedures.

Straightedge [Point 1] Collector installation

e Measure the collector installation surface for distortion in
six directions (opposing directions, up, down, left, right,
horizontally and vertically).

Limit: 0.15 mm (0.0059 in)

Feeler gauge
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10. Removal and Installation of On-vehicle
Parts (Cont’'d)
10-4 6 IN-LINE THROTTLE CHAMBER REMOVAL AND INSTALLATION

No. 3 thrattle chamber €3 Gasket
[Point 1, 2]

No. 2 throttle chamber
[point 1, 2]

Pl ~ (
@}& \ % |
/‘5 \ Knock pin\(e) @ w @

- No. 1 throttle chamber
} [Point 1, 2)
59

Q : Always replace after every disassembly.

Additional work required:
e Collector ASSY removal and instailation
e Canister hose

[Point 1] Throttle chamber inspection

e Check that there are no cracks and that supplemental air
paths are not obstructed.

[Point 2] Throttle chamber installation

e Install the No. 1 to No. 3 throttle chambers.
CAUTION:
Do not make any mistake when installing the chamber.
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10.

10-5 6 IN-LINE THROTTLE CHAMBER LINKAGE ADJUSTMENT

Removal and Installation of On-vehicle
Parts (Cont’'d)

No. 3 throttle chamber
Nut

%.z

S

Nut ®

throttle chamber

No. 1 throttle linkage
Nut m e linkag

/

AN

~
[5 N 3
< L) = Throttle chamber fuily closed{
stopper QY L0
Detail of part (&)

No. 3 thrattie linkage <
—
oy —i"% =y
o = 9P g
—/ |

No. 1
throttie
linkage

A = Accelerator work unit ]
[016.3 - 8.3 N'm (0.64 - 0.85 kg-m, 4.6 - 6.1 ft-Ib)

[Point 1] Accelerator work unit installation
Install the 6 in-line throttle chamber and accelerator work

°
unit and connect the No. 1, 2 and 3 throttle linkages.

[Point 2] 6 in-line throttle chamber linkage adjustment

@ Loosen nuts ® and for each throttle linkage. Turn the
middie adjustment of each throttle linkage counterclock-

wise to shorten the linkage.
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’ ~N
Fully closed stopper

é\’\\ )
Fully C|0$8d§t0pp.ﬂ\

, ~ \/\
% ®)<|'\

Yz
é\‘.

BTN

10.

@

®

Removal and Installation of On-vehicle
Parts (Cont’'d)

Shorten each throttle linkage until acceleration drum con-
tacts fully closed stopper on the accelerator work unit side.

Shorten each throttie linkage, so the throttle chamber lever
opens wider than fully closed stopper on the throttle cham-
ber side.

CAUTION:

1.
2.

@

Do not lock nuts @ and ®.
The throttle chamber lever opening angle should be ade-
quate.

Insert a 1 mm (0.04 in) feeler gauge between the acceler-
ator drum and fully closed stopper on the accelerator work
unit side.

Secure accelerator drum so it does not move.

With feeler gauge inserted, turn the middle adjustment in
No. 2 throttle linkage clockwise to tengthen throttle linkage
until the throttle chamber lever contacts the fully closed
stopper on the throttle chamber side.

When the fully closed stopper contacts, the throttle cham-
ber lever, you should feel resistance when turning the
throttie linkage with your fingers. Shorten the throttle link-
age to the point just before this resistance is felt.
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10. Removal and Installation of On-vehicle
Parts (Cont’d)

@ Perform steps @, ® and ® to adjust the No. 3 and 1
throttle linkages.

After the adjustment is completed for the three throttie
linkages, tighten lock nuts ® and ®.
After the nuts are tightened, No. 1 - 3 throttle linkages must
turn with same degree of smoothness.

CAUTION:

The middle adjustment linkage must not turn when the lock nut

is tightened.

Lock nut (non-adjustable) Feeler gauge @ Remove feeler gauge from fully closed stopper on acceler-
Accelerator drumi - ///[3 mm (0.04 in)] ator work unit side.
- X CAUTION:
Do not adjust fully closed stopper nut.

. N X
Fully closed stopper

@ Completely open and close the 6 in-line throttie chambers
repeatedly and check that each throttle chamber moves
smoothly.
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10-6 INTAKE MANIFOLD ASSY
Tools required

10. Removal and Installation of On-vehicle
Parts (Cont’d)

Application

Tool

Tube presser
WS3993

B02-0051

Liquid gasket lubrication
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10. Removal and Instailation of On-vehicle
Parts (Cont'd)

(1) Intake Manifold ASSY Removal and Instaliation

g: Always replace after every disassembly.
[C): Nem (kg-m, ft-ib)

€3 Intake manifold gasket

Bolt (5) . i
16 .24 Air .dram plug
(1.6 -2.1, (Point 2}

12 - 15) [Point 1]

Bolt (4) /‘(

O}
16 - 21 QI ~——_
(18-21, \ Washer
12 - 15) Spring washer Intake manifold ASSY
{Point1]  Bolt(2)

16 - 21 Nut (3) [C16 - 21 (1.6 - 211, 12 - 15) [Point 1]
(1.6 - 2.1, 12 - 15) [Poirt 1]

Additional work required:
Removal and Installation

Collector ASSY

Throttle chamber

ECCS harness connector and all hoses
Water outlet hose

Blowby hose

[Point 1] Intake manifold ASSY bolt and nut removal and
installation

Removal
e Removal is the reverse of order shown in the figure on left.
Installation

e Installation is performed in order shown in figure. Tighten
in gradual steps to uniform tightness.

Length: Number of . .
Installation location

©,®. ®are nuts, others are bolts. bolts
30 (1.18): (4) ®. 6 6.
Bolt length below head -
mm (in) 60 (2.36): (5) . @ @ @ ®
65 (2.56): (6) @.®

Tightening torque:
16 - 21 N'-m (1.6 - 2.1 kg-m, 12 - 15 ft-1b)
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=

Air outlet plug7\\\E

Hlinn =__7

NEVER OPEN | s \
WHEN HOT %

10. Removal and Installation of On-vehicle Par

(Cont’d)

[Point 2] Air drain plug

Refer to section B8, 3, for details.

e Perform when engine is cool.

WARNING:

Never remove the air drain plug when engine is warm, becau

hot water may escape and cause injury.

e When pouring coolant into engine, always remove air drz
plug to aliow air within engine to escape. (This prever
overheating.)

CAUTION:

Be careful not to strip screw threads by over-torquing the :

drain plug.

Tightening torque: :
7-8Nm (0.7 - 0.8 kg-m, 5.1 - 5.8 ft-1b)
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10.

Removal and Installation of On-vehicle
Parts (Cont'd)

(2) Intaké manifold ASSY disassembly and assembly

Bolt {2)
[O)16 - 21 (1.6 - 21, 12 - 15)

Fuel tube injector ASSY
[Point 2]

Bolt (2

] 16-21 (1.6-21,12- 15)_%

Air regulator\— |

Boit (2) Bolt
1 83 e Bolt (4) ] 16-21
.64 - 0.85, t
B Liquid gasket 4.6 - 6.1) [ 16-21 - (‘ég‘t- 21,12-19)
@': Always replace after every disassembly. (1.6 - 23, @/PJ 1621 (16- 24, 12 - 15)
[X): Nem (kg-m, ft-Ib) 12 - 15) ) i

[ a————— BoIt (5)

\ [C)6.3 - 8.2 (0.64 - 0.84, 4.6 - 6.1)

J Washer

©) Engine temperature sensor
. 20-29

Air drain plug (20-3.0, 14 - 22)

) 7-8(07-08 "

o °IQ O-ring
o {Point 6]

regplator
Screw (2) [Point 2]
[C)2.3-3.0(0.23 - 0.31,

o .
b I3 intake manifold

[Point 1)

Water bypass
=, _-connector [Point 4] golt
[ 16-21(1.6-21,12-15)

als

Zan
%@___7‘4 Feeler gauge
o) ® @ ® ©  Straightedge

=t

Screw
23-30
(0.23-031,1.7-22)
Fuel tube injector ASSY

Pressure
regulator

¢Q O-ring

3 : Nem (kg-m, ft-lb)

€9 : Aiways replace after every disassembly.

[Point 1] Intake manifold inspection
e Measure the intake manifold surface for distortions in six
separate directions (at opposite directions; up, down, right,
left, horizontally and vertically) in a number of locations.
Limit:
0.15 mm (0.0059 in)

[Point 2] Fuel tube ASSY
e O-rings must be replaced with new ones when pressure
regulator is removed and installed.

CAUTION:
When pressure regulator is installed, be careful not to scratch

the surfaces which contact O-rings.
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€ Insulator

%\ Injector
&3 Insulator
€3: Always replace after every disassembly.

B02-2687

10. Removal and Installation of On-vehicle

Parts (Cont’d)
[Point 3] O-rings (for fuel injector pressure regulator)

installation precautions

- Screwdriver

WS3993

%

Cut off.

Never re-use O-rings.

Coat O-rings with engine oil (10W-30 or equivalent) or sili-
con oil (NUC silicon L45 or equivalent) but do not apply
solvent to them as this may remove the oil coating.

Do not allow dirt, dust or foreign matter to adhere to
O-rings or other equipment surfaces. Do not use dirty
O-rings.

Be careful when installing O-rings so tools or operator's
fingernails do not make scratches, twist or stretch them. In
particular, do not insert them in the fue! tube by making
them stretch slightly.

When inserting the fuel injectors and pressure regulator in
the fuel tubes, be careful not to install them off-center or
rotate them.

Do not store O-rings in locations subject to ozone, high
temperatures or direct sunlight.

[Point 4] Water bypass connector removal and

installation

Removal and cleaning

e Remove the eight water bypass connector boits. Insert
screwdriver in clearance between the intake manifold and
water bypass connector and move it lightly to remove con-
nector.

e Use a scraper and remove liquid gasket.

CAUTION:

Liquid gasket in grooves must also be removed.

e Wipe off the surface with white gasoiine, etc.
Installation
e Cut nozzle end of liquid gasket (KP510 00150) in position

shown in left figure. Use a tube presser to apply gasket.
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10. Removal and Installation of On-vehicle
Parts (Cont’d)

Installation

e Apply the liquid gasket (KP510 00510) to water bypass con-
nector surfaces in four locations at one time without
stopping, then install water bypass connector within 20
minutes.

CAUTION:

(1) Apply liquid gasket coating 3.0 mm (0.118 in) wide (target
width).

(2) Coat on the inside of instaliation holes as shown.

Tightening torque:
16 - 21 N-m (1.6 - 2.1 kg-m, 12 - 15 fi-Ib)

Tube presser WS3993

[Point 5] Water outlet elbow

Removal and cleaning

e Remove the two water outlet elbow mounting bolts. Insert
screwdriver handle as shown, and move it up and down to
remove elbow.

e Use a scraper to remove liquid gasket from intake manifoid
and water outiet eibow.

CAUTION:

Liquid gasket in grooves must also be removed.

e Wipe off the installation surface with white gasoline, etc.

Screwdriver

Instaliation

e Cut nozzle end of liquid gasket (KP510 00150). Use a tube
presser to apply gasket.
e Apply the liquid gasket (KP510 00510) to intake manifold at

1621016+ one time without stopping as shown in figure on left.

2.1,12 - 15) e Complete installation within 20 minutes after liquid gasket
o Bt application.
F086-21 | cayTiON:
Water outlet elbow 7(16-21, P ; : ;
12 - 15) Apply liquid gasket coating 3.0 mm (0.118 in) wide.
(J: Nem (kg-m, fo1b) " Tightening torque:

16 - 21 N-m (1.6 - 2.1 kg-m, 12 - 15 ft-lb)
[Point 6] Balance tube removal and installation

Removal

e When removing balance tube, check O-ring size.

Installation

e When installing balance tube, replace O-rings with new
ones.

e There are three different O-ring sizes. Be careful to install
the correct size.

#4: Always replace after

every disassembly.
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10. Removal and Installation of On-vehicle
Parts (Cont’'d)

Number of unit Installation location
O-ring ® (small) 3 locations Cylinders 1, 2, 3, 4,5, 6
O-ring (large) 4 locations Cylinders 1, 2,5, 6
O-ring ©® (medium) 2 locations Cylinders 3, 4

e Be careful not to pinch the O-rings during installation.
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10-7 TURBOCHARGER ASSY

Tools required

10. Removal and Installation of On-vehicle
Parts (Cont’d)

Name Application

Compound gauge

Measure- | £G1508 0001

ment tool

Turbocharged pressure control inspection

B02- 1948

Dial gauge

Turbocharger rotor shaft inspection

(1) Turbocharger ASSY removal

and installation

Front side

1 Rear side Bolt
Eyebolt Water tube /\ &) 18-21
20 -31 . (1.6-21,
20-32..9 ? 12.-15)
“-23) 9 |
C r/
s
“Hey &/ = "Water tube
/ : QCopper washer
Bolt %
31- Oii tube
(3.2- 4. (‘155 Z;O
/ 4 Rear k Bolt 11-14)
Air inlet tube %I 6.3- as turbocharger 63-83
& < Gaskm/'i/‘{ront turboc:arger \@ Boit (2) | _(0.64-0. &,/SS ‘4?56.43,10 %
Water tube , ASSY Evebolt 5,3 83| 4.6 -6.1) f ICover )
ﬁ18 20 (1.8 - 2.0, (0.64 - 0;5 ’ 4_5j
Q7 13.19 46-6.1) (0.4 - 05,
Copper w;nsher@ / | 5 %9 - 36)
i 6 @ , racket /
] | v
§ 4 . ‘ :
Tocylinder & 9 L [ /E X /Q Q&D\ JE \" N /
"% N Dasrora g |2 [Ja-s |f quasherRERR L o hose \ Gasket Bt Yoke
- - —-— 4. 5
Oil tube N T~—_f04-05,, TJB\ 20-32, \ = 0.4-05 /
> 25'3‘ -~ ﬁ Bracketo "‘9'3& Bolt 1-2) % | 29.36), é\j
- 3.5, - - i
18 - 25) é ! (-] Yoke PJ 16-21 |-|-° |.\Bolt ' Bracket~"~
o ) Eyebolt (16-21, , °Y é
i hose 20-31%p &~ 5 2.1y 5o 310
Qil pi 20-3.2, 13 19 m -31
" Pipe 1. 23)4 [ 1621 Y/ (13-18) " 120-32
gl Washer (e-2t - 15)‘ Gasket %ﬂ) " z” oit
13-19(1.3-1.9, 9 - 14
& ( ) g;/@ g}.-\—@ Copper washer Etoalt (2) H 16 -21
. 10 - 1.6-21,
#23 Copper Oil and water tubes g ebolt (1 0 2-1 om0 @'Q 12 - 15)
washer” é 20 -29 - / Copper
M: Nem (kg-m, ft-Ib) (2.0 - 3.0,14 - 22) I/ washer
€9: Always replace after every disassembly. !Q Copper washer  Oil and water tube

Addition work required:
Drain and refill cooling water
Separate exhaust front tube
Remove and install:
Undercover
Exhaust gas sensor connector
Intercooler air inlet tube, hose
Air inlet hose
Note: Also remove cooling water from engine drain plug.

(if water is only drained from radiator drain cock, the water inside cylinder block is not drained
completely.)
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10.

Removal and Instaliation of On-vehicle
Parts (Cont’d)

(2) Front turbocharger ASSY installation

Removal sequence

Q @OAE®®dE

@

@@ @O

Loosen the flare nuts of tubes ® and ® .

Remove bolts, and detach tube ®.

Loosen flare nuts of tubes © and @ on the turbo side.
Remove hose and bolts.

Remove bolts and detach tube ®.

Remove eyebolts ® and @ .

Remove the two bolts and detach tube ® . Make sure that
bolt mounted on upper side is shorter than lower side.
Remove the three bolts, cover and ground cable.

Remove oil return hose.
Remove the three bolts and detach bracket.

Remove the four turbocharger bolts.

Lower turbocharger carefuily.

Remove the six exhaust manifold nuts.

Pull the exhaust manifold in direction 3 and then raise it
in direction @ to avoid turbocharger stud.

Remove exhaust manifold.

Pull out turbocharger.

Installation sequence

Installation is the reverse of the removal sequence.

Place turbocharger in bottom of engine compartment
before installing exhaust manifold.
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10. Removal and Installation of On-vehicle

Parts (Cont’d)

(3) Rear turbocharger ASSY removal and installation

Additional work required: remove and install front turbocharger
ASSY

Removal sequence

Remove front turbocharger and exhaust manifold ASSY.

Remove the two nuts and clip securing bolt, and separate
tube ® .
Remove the three bolts and detach exhaust manifold cover.

Remove eyebolts and © and detach boit ®.
Remove the two bolts and separate tube @ from cylinder
block side.

® Remove the three bolts and detach bracket.

The sequence after this step is the same as numbers @ to @
of front turbocharger removal and installation.

@® @ o0

Installation sequence

e Installation is the reverse of the removal sequence.
e Before instaliing eyebolt @, loosen water tube flare nut as
shown in figure on the left.
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10. Removal and Installation of On-vehicle
Parts (Cont’d)

(4) Turbocharger ASSY — Assembly and disassembly

. i
Front side A (;)3 .29 : Rear side . Aut (;)3 .29
? (23-30, | (23-3.0,17 - 22)
Lock plate (2)"’%’ 17 .22 i Lock plate (2) —= Exhaust gas sensor
[Point 3] | Exhaust gas sensor ! (Poirt 3] [C] 18-24
18.-24 | (1.8-24,13-17)
(1.8-24, p
13 - 17) /Nut (5)
| O =z-2
) - (2.3-3.0, €29 Turbocharger R
Turbocharger —_ ~[#y 17-22 inlet gasket ——m 9
inlet gasket | \\ \ ,) <‘- -
Front turbocharger } m:st ) >/® | Rear turbocharger
ASSY ' > L A
l /\D ~ ] r-inlet
\ oy S ko1 e @
Air inlet tube Sl _ 5 T | Nl
\ P13 —x. (Q/ | @ a T
. v 0 | - K
FOFEe | (8]
e 7 Exhaust ! P
e/ cam (T4 [P o
\ ! cover ! \ €39 Gasket %
Bot (2 £29 Gasket Eyebolt [O) Balt (3) Bolt (2) Bolt (2)
16 20 - 31 (Wa7-50 [F16-21 [O) 63-83 |
(e 212 ) (20-32,14-23)  (0.38-051," “ (16.249, " “ (064. 035
6-2 27-37 . -6.1) |
12 - 15) 3.7) 12.- 15) 46-6.1)
Eye bolt - @20 \@ 0 Air-boit
@Copper washer @Copper washer
Q : Always replace after every &: Always repiace after every Water tube
disassembly. disassembly. [Point 1]
[Oj: Nem (kg-m, ft-1b) [UJ: Nem (kg-m, ft-lb)

Additional work required:
Turbocharger ASSY removal and installation

[Point 1] Water tube inspection

e After cleaning water iniet and outlet tubes with radiat
cleaner, blow with compressed air and check for rust o
clogging.

Radiator cleaner

Oil feed tube Oil feed tube [Point 2] Oil feed tube inspection

e After cleaning oil feed tube with engine conditioner, blow
with compressed air and check for clogging.

Engine
conditioner
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10. Removal and Installation of On-vehicle
Parts (Cont’'d)

[Point 3] Lock plate removal and instaliation

Removal

e Spread the lock plate pawls with a screwdriver and loosen
the nuts.

Instailation

e Position lock plates and turbocharger mounting nuts. After
tightening the nuts, bend lock plate pawls onto the nuts.

[Point 4] Eye-boit determination
e Oil feed (turbocharger side) eye bolts are stamped "'J"".

(5) Turbocharger unit inspection

Cracking inspection
Crack burning inspection

Cooling water inlet [Point 8]

Exhaust gas leak
inspection location

Swing valve [Point 3]

Turbine rotor [Poirt 1, 2, 4] Rotor shaft [Point 6, 8] 71 Oil leak inspection location

-

[Point 1] Rotor shaft inspection

e When rotor shaft is turned by finger, there must be no
heaviness or dragging and shaft must turn smoothly.
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® Oil or carbon must
not be adhere to
surfaces.
® There must be
LT no bending or

f other damage.
® There must be
no interference
with the housing.

Smr;g valve must

move smoothly.

® There must be
no deformation
or cracks.

10. Removal and Installation of On-vehicle
Parts (Cont’'d)

[Point 2] Turbine rotor inspection

e Oil must not adhere to surfaces.

There must be no carbon accumulation.

The vanes of the turbine rotor must not be bent.
There must be no interference with turbine housing.

[Point 3] Swing valve inspection
e Remove actuator rod pin and make sure switch valv
moves smoothly, without deformation or cracks.

® Make sure there are no misaligned seating surfaces in tul
bine housing.

[Point 4] Rotor shaft play inspection

e Position a dial gauge and measure play and thrust clear
ance.

e Insert dial gauge in oil return hole and measure rotor sha
play.

Rotor shaft play 0.056 - 0.127 mm (0.0022 - 0.0050 in)

Thrust clearance

0.013 - 0.096 mm (0.0005 - 0.0038 in)

® Oil must not
adhere to
surfaces.

® There must be
no bending or
other damage.

® There must be
no interference
with the housing.

[Point 5] Compreésor wheel inspection

e Oil must not adhere to suction inlet.
e There must be no interference with compressor housing.
® Wheel must not be bent, folded or otherwise damaged.

[Point 6] Rotor shaft damage
e There must be no carbon sludge accumulation.
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Cooling water inlet

Radiator
- cleaner

Air gun

10. Removal and Installation of On-vehicle
Parts (Cont’d)

[Point 7] Swing valve controller inspection

e Connect the swing valve controlier rubber hose to actuator
side.

e Check swing valve controlier whenever actuator rod is
installed or removed.

e Use air gun to blow compressed air [approx. 69 to 78 kPa
(0.7 to 0.8 kg/cm?, 10 to 11 psi)] into hose and make sure
swing valve controller rod operates. Stop blowing air as
soon as rod operates.

CAUTION:

If air pressure is applied excessively the diaphragm may be

damaged. Use the LPG pressure gauge [special tool for approx.

98 kPa (1 kg/cm?, 14 psi)] to verify that the air gun pressure is

approx. 78 to 88 kPa (0.8 to 0.9 kg/cm?, 11 to 13 psi) before

testing the air hose.

[Point 8] Oil and cooling water inlet and outlet cleaning

e Use engine conditioner to clean oil feed and return pas-
sages.

e Use radiator cleaner to clean cooling water feed and return
passages.

o Clean with air gun

Clean compressor wheel, turbine wheel, compressor housing
and turbine housing with same methods.
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(6) Turbocharger trouble diagnosis (oil leaks, smoke (white or blue smoke), lack of power,
poor acceleration, abnormal noise)

Items to be verified before diagnosis

@ The engine oil level must be between the MIN and MAX marks on the oil level gauge.
(When higher than MAX , engine oil flows into the intake duct through the blowby gas recirculation
pass and turbocharger may be determined to be malfunctioning.)

@ Check with customer to determine if oil is cooled when idling after driving.
If even one malfunction in the following chart is detected in a unit inspection, replace the turbo-
charger ASSY.

If none of these conditions are found during inspection, assume there are no turbocharger problems
and search for a malfunction in another location.

item Possible associated phenomenon
Lack of
inspection location Symptom Abnormal | POWer or
Oil leak Smoke . poor
noise
accelera-
tion
Turbine has oil on rotors. VAN ] A JAY
Carbon has accumulated. A ° O O
2.8 Turbine rotor
Rotor scrapes against the housing. A o - ° C
The turbine vanes are bent or folded. . °
Suction inlet is dirty with oil. O O
58 Compressor wheel Rotor scrapes against the housing. A O [ ] O
The turbine vanes are bent or folded. °
There is strong resistance or scraping A A o
e Both turbine and | when rotated by finger.
compressor . - . .
148 Rotation by finger is not possible.
e Rotor shaft play : y finger | possible d
i i There is considerable shaking between
inspection g A A o A
rotor shaft and turbo ASSY.
Look through oil
Carbon sludge has lated i
6.8 hole. (Inspect inte- 0: hole udge has accumulated in waste A . A A
rior with penlight.) ’
The valve does not move smoothly when
Swing valve motion. |pressure is applied gradually. (The valve
3.7 (Use air gun or air normally opens at pressure greater than o
pump.) [59 to 69 kPa (0.6 to 0.7 kg/cmz, 9to 10
psi)].

*: Refer to previous section (5).
[e: Highly possible O: Possible A: Slightly possible]
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10-8 EXHAUST MANIFOLD ASSY REMOVAL AND INSTALLATION

Front side

Nut (6) \\\@
H‘ls -

(1.8-24,13-17)

[UJ : Nem {kg-m, ft-Ib)

Exhaust manifold cover

@ : Always replace after every disassembly.

¥

Exhaust manifold

Rear side
Exhaust manifold cover
Bolt (3) Boit (3)
3.7-5.0 ) FJ3-7 .50
(10'738 ; %51 | (038 - 0.51,

4) 27-37)
4

€29 Exhaust manifold gasket

Nut (6) [OJ18 - 24 Exhaust
(1.8 -2.4,13-17) manifold

Q : Always replace after every disassembly.
[ : Nm (kg-m, ft-b)

|
!
I
'
'
1
I
]
'
|
I
]
1
[}
I
1
]
]
I
]
1
]
|
1
]
1
t
|
I
]
|
|
|
|
|

Additional work required:

e Turbocharger removal and installation (Refer to section 10-7)

e Gas leak inspection [Point 1]

Front side

® ®

Rear side

& @

5]

® 00 ®

&f aﬁgb@

(03O

Straightedge

n
Feeler gauge

[Point 1] Gas leak inspection

e After removing exhaust manifold, make sure there are no
traces of gas leaks from any part of installation.
e After installation, crank engine and check for gas leaks.

[Point 2] EXHAUST MANIFOLD NUTS REMOVAL AND
INSTALLATION
Removal

e Removal is the reverse of instaliation sequence shown in
figure.

Installation
e The installation sequence is shown in the figure.

Tightening torque 18 - 24 N-m (1.8 - 2.4 kg-m, 13 - 17 ft-Ib)

[Point 3] Exhaust manifold inspection

e Maeasure the intake manifold surface for distortions
in six separate directions (opposite directions; up,
down, right, left, horizontally and vertically) in a
number of locations.

Limit 0.3 mm (0.012 in)

e Check that no oil, dirt or foreign matter adheres to cylinder
head, exhaust manifold installation surface and gasket.
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[Point 4] Exhaust manifold cover installation

e Attach the exhaust manifold cover bolts in the following
sequence (in both front and rear).

Front

@\/__ @) Temporarily tighten bolts for positioning hole indicated by
= . @ Tig-hten bolts in the other two locations @ .
=N @ Tighten bolts in holes (B to specified tightening torque.
Tightening torgue 37 -50N-m (0.38 - 0.51 kg-m, 2.7 - 3.7 ft-Ib)
10-9 SPARK PLUGS
Tools required
Name Application

h Smail hex nal k pt
Special tool Spark plug wrenc — all hexagonal spark ptug
EG1740 1600 E— removai and installation

B802—0045

Bolt (4) Powaer transistor
(6.3 - £.3 (0.6 - 0.85, 4.6 - 5.1)\\? Ornament bolt (2)

23-30(023-031,1.7 - 2.2)

Qrnament boit (8)
MC)2.3-3.0(0.23-0.31,1.7 - 2.2)

tracket

Spark plug
20 - 29
{20 - 3.0,
14 - 22)

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

Additional work required:
Remove and install:

e Air inlet pipe

¢ Blowby hose
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c [J]2.3 - 3.0 N-m (0.23 - 0.31 kg-m,
1

.22 f4b)
1gnition coil
~ . ’( ) Cylinder
@‘ side
Ignition :
coil %
bracket Holder
Spark plug BO2-1703
Platinum tip
Seating metal

B03-0030

[Point 1] Ignition coil bracket removal and installation

Removal

e When removing ignition coil bracket, hold coil to provide
additional support while detaching it.

CAUTION:

Do not hold the coil by the connector when removing it.

Installation

e When installing ignition coil bracket to cylinder head, check
that ground line is connected securely.

[Point 2] Spark plug maintenance

e Gap inspection and adjustment is not necessary because a
platinum tip is used.

e Change spark plugs every 100,000 km (60,000 miles).

e When using a compressed air spark plug cleaner, clean the
plugs at maximum pressure of 588 kPa (6 kglcmz, 85 psi)
for no more than 20 seconds.

e Do not use a wire brush to clean plugs.

10-10 ROCKER COVER REMOVAL AND INSTALLATION

Filler cap

Ornament bolt {8}

0): N-m (kg-m, ft-Ib)

[O)2.3 -3.0 (0.23 - 0.31,1.7 - 2.2)

s

Geb

g Rocker cover screw

{10 for both left and right sides)

[0)2-4(v.2-04,14-29)

2

Rocker cover

Rocker cover gasket

Additional work required:
Remove and install:

o Air inlet pipe

¢ Blowby hose
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ﬁ Front

@ ) 0 ® )
® @ Ex ® ®]
[9 =) =5, ©r ©
® @ @ ® @
B-71-3

[Point 1] Rocker cover screw removal and instaliation
Removal
e Perform removal in reverse of sequence shown in the fig-

ure on the left.
Installation

¢ Perform installation in sequence shown in the figure on the
left.
CAUTION:

Perform removal and installation for intake and exhaust sides
by same method.

Tightening torque 2-4Nm(0.2-04kgm, 1.4 -29ft-lb)

[Point 2] Rocker cover installation surface inspection

o Check that no oil, dirt or foreign matter adheres to the cyl-
inder head installation surface.

[Point 3] Rocker cover gasket installation

¢ Make sure the rocker cover gasket is positioned securely
in groove without twisting, pinching or protrusion.
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10-11 TIMING BELT REMOVAL AND INSTALLATION

Tools required

Name Application

Ring gear stopper
KV101 10450
1) Adapter ()
KVi01 10416
{2) Stopper piate
KV1C1 05610

Crank pulley bolt removal
and installation

Speciai tool 802 —0047

Pulley puller
ST2718 DOOA

Crank pulley removal and
installation

B02- 1676

Timing belt cover {upper} [Point 4]

[

Bolt (2)
[CJ3-5(0.3-05 22-36)

Tensioner spring [Point 7]

Q-ring Timing Belt
Crank angle [Point 9, 10, 12]
sensor [Point 2] %
Bolt (3} — Bolt

16-21 0 (Cl4s - 58
(1.6-2.1, Sromimet (4.4-59,
12 - 1517 -~ 2-.43

Boy (4 /m(:onical washer i — [ Washer _

3-5 [Point 6
{0.3 - 0.5, Nut [Point 5]
22-38)  [JJ43-58-——(

{44 -59
2 -43) ;
. Crank pulley
Boh [Paint 3] (Point 1] ‘
445 - 466 tdler puliey [Point 1]
{455 - 47.5, \
329 - 344) . .
Washer Timing belt plate [Point 8]
[po'"f] Crank timing pulley [Paint 8]
Grank timing pulley plate [Peint 8]
® Belt tensigner
{Point 9, 10, 11]
Timing belt cover {lower)
Boit (3 {Point 4]
I : Engine oil 13-5{0.3-05, 2.2 -36)

Q . Always replace after every disassembly.
1<) - Nem (kg-m, f-ib)

Additional work required: Supplemental belts

e Drain and refill: Cooling water Water pump pulley

® Remove and install: : Spark plugs
Under cover e Check No. 1 cylinder compression T.D.C. posi-
Radiator, fan shroud tion [Point 1]
Cooling fan ¢ Install ring gear stopper [Point 3]
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Intake camshaft

Exhaust carmshaft

any

Intake side

Housing flange

Spline

Belt cover hole

B02-3168

Intake camshaft

Exhaust camshaft

[Point 1] No. 1 cylinder pressure T.D.C. (top dead

center) inspection
Align the crank pulley timing mark and belt cover timing
indicator (0° position).
At this time, the No. 1 cylinder is in the compression T.D.C.
position when the camshaft is located as described below.

No. 1 cylinder is at the compression stroke top dead cen-
ter when both the intake and exhaust side cams do not
move the valve lifters.

Remove oil filler cap from intake side rocker cover and
check that the front end of camshaft faces the intake side.

[Point 2] Crank angle sensor instatlation

Apply chassis grease to drive unit spline during instatla-
tion.

There is a flange inside drive unit spline so spline only has
one insertion position. Check the alignment visually before
assembly.

Check that crank angle sensor can be easily inserted in belt
cover holes and sensor moves lightly to right and left, then
tighten bolts.

When sensor does not move lightly, loosen belt cover boits
to position when crank angle sensor was inserted. Move
belt cover lightly horizontally and vertically to align it so
belt cover holes and camshaft center are aligned and then
tighten bolts so crank angle sensor moves lightly.
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\_/\

Curved surface
I : Engine oil

MNon-curved
surface

[Point 3] Removal and installation of crank pulley and
bolt

Removal

e Remove starter motor, and attach ring gear stopper. {Refer
to B5 starter motor removal and installation.)

e Use a pulley puller (steering wheel puller) to remove crank
pulley. [Bolt size: M6 x 1.0, length below head approx. 50
mm (1.97 in).]

Installation

e Position the washers for the crank pulley bolts so the flat
surface contacts the crank puiley side and then assemble.

e Apply a coat of engine oil to the threads of crank pulley
bolts.

Tightening torque 446 - 466 N-m (45.5 - 47.5 kg-m, 329 - 344 ft-1b}

Dried liquid packing

[Point 4] Timing belt cover removal and installation

Removal

e Timing belt cover is separated into upper and lower sec-
tions. After crank angle sensor is removed, first remove the
upper section and then remove lower section in this
sequence.

Installation

e Installation is performed in reverse sequence of removal.

CAUTION:

Do not scratch dried liquid packing when removing and install-
ing timing belt cover.

Tightening toraque 3-5N-m (0.3 - 0.5 kg-m, 2.2 - 3.6 ft-Ib)
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[Point 5] Belt tensioner nut removal and installation

e When removing and installing belt tensioner nuts, secure
the tensioner firmly with a hexagonal wrench,

CAUTION:

Do not loosen inserted stud at disassembly.

Tightening torque 43 - 58 N'm (4.4 - 5.9 kg-m, 32 - 43 ft-Ib)

B02-1715
BOZ-3170
N
o Ter!suoner stud )

\ O

g Tersion;r spring
ﬁ securing stud
MEANN N

B02-3171

Spring
stopper
stud

Tensioner pulley 4 sefting
time

{When free)

&

[Point 6] Conical washer installation

e Pay close attention to the installation direction of conical
washers.
The washer should be set with face the chamfered side
facing the tensioner pulley side.

[Point 7] Tensioner spring installation

¢ Assemble the tensioner spring so it engages the beit ten-
sioner pulley as shown in the figure.

o The tensioner spring must be assembled together with the
belt tensioner pulley in the cylinder block.

e When tensioner pulley is free, hook the tensioner spring on
the upper side of tensioner spring stud.

Tensioner spring specifications

Spring wire tassificati
p‘ g Set angle: o Free angle: 0 Classi .ICBUOFI
diameter paint
1.8 mm (0.071 in) Approx. 20° Approx. 163° Yetlow-green
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fPoint 8] Crank timing pulley and plate installation

Crank timing Timi L L
pulley % ming belt Cf:te e Be careful to observe front and rear positioning of timing
plate ] f belt plate, crank timing pulley and crank timing pultley plate
i when instailation is performed.
Crank
putiey —_. . .
side
i
4
d;Crﬂnk timing pulley Gro;:;;esﬂa
[Point 9] Timing belt alignment mark verification and
Cam pulley Cam pulley . .
(intake) {exhaust) Alignmert instaliation
Alignment

If paint on upper belt is unclear when disassembly is
performed, paint a mark on belt that indicates rotation direc-
tion.

e Position the alignment marks of the intake and exhaust cam
pulleys with the respective belt cover alignment marks.
(No. 1 cylinder is at T.D.C.)

e Align the crank timing pulley alignment mark with the mark
on oil pump housing. The groove must be straight up at this
time. (No.1 cylinder compression T.D.C.)

e Move the belt tensioner clockwise at a 70 - 80° angle, and
secure it temporarily with belt tensioner nut. (This will min-
imize the offset between the tensioner shaft and timing
beit.)

e Align timing belt pulley marks and instaii belt. Align the
number of ridges of exhaust cam pulley alignment mark
and crank pulley (inner) alignment mark as shown in the
figure on left.

Crank timing pulley Alignment * After loosening nuts and adjusting belt tension, secure ten-

‘ mark sioner with hexagonai wrench so it does not rotate together

and tighten nut.

CAUTION:

(1} At timing belt assembly, check that it engages correctly
with pulley and does not float.

(2) When disassembly is performed, replace belis whenever
possible,

[Point 10] Timing belt tension adjustment

¢ Remove spark plugs, and align timing belt alignment marks
with pulley marks and install timing belt onto each puiley.

¢ Loosen tensioner securing nut so belt tension is applied by
tensioner spring.

e in this condition, turn crank pulley more than two turns
clockwise to check belt movement and stop siowly at No. 1
cylinder compression T.D.C. point.

e Insert the hexagonal wrench in hexagonal hole. While hold-
ing it by hand so the tensioner does not move, tighten the
tensioner securing nut to specified tightening torque.

Tightening torgue 43 - 58 N'm (4.4 - 5.9 kg-m, 32 - 43 ft-lb)

The initial tension on the belt should be approximately 196
N (20 kg, 44 Ib) in this condition.
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[Point 11] Idler and tensioner pulley installation

e Do not loosen inserted studs at disassembly. If studs are
loosened, coat inserted stud with Locktite solution (Japan

Locktite KK} or equivalent.
[Point 12] Timing belt inspection
e Replace timing beit if inspection indicates any problem.

item

Condition

Cause

Missing tooth
Cracked tooth

Camshaft lock
Crank angle sensor lock

Cracks in rear side

Tensioner lock
Engine overheating
interference with belt cover, etc.

Wear and cracks on side surface

Beit misalignment
Belt plate malfunction

Worn teeth

Large sliding motion resistance in
crank angle sensor and crankshaft

Oil or water adhesion

Qil seal malfunction
Water leaks in water pump

CAUTION:

Make sure timing belt is not twisted or bent sharply. Also make sure there is no oil film or water on

belt.
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10-12 CYLINDER HEAD ASSY
Be careful when handiing exhaust valves because metallic sodium is sealed inside. Refer to Page EN-67.

Tools required

Name

Application

Special tool

Pulley holder
KV101 09900

or

KV1iG1 09300,
§T3152 0000,
ST3153 0000

Cam puiley bolt removal and
installation

Valve spring compressor
KVi01 11300

ST1207 0000

KV101 08950

Valve spring installation and
removal

Valve oil seal puller
Kv101 07900

Valve ¢il seal removal

Valve oil seal drift and drift attach-
ment

@ KV101 07501

@ KV101 14800

Valve oil seal insertion

Valve guide drift

Valve guide installation and
removal

Valve guide reamer for guide
insertion hole correction
Exhaust side

Guide inner diameter correction
Intake side

Kv101 11600 6.0 mm (0.236 in) dia.
Exhaust side

KWV101 07700 7.0 mm (0.276 in) dia.

Valve guide insertion heole and
guide internal diameter correction
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Name

Application

Valve seat remover, intake side,
exhaust side

Valve seat removal

Valve seat drift intake side,
exhaust side

W

Valve seat insertion

Special tool
Valve seat cutter set Valve seat form correction
Tool Valve surface grinder
Inside micrometer Lifter guide, etc., inspection
Micrometer Camshatft, etc., inspection
Dial gauge Camshatt, etc., inspection
Measurement
tool V-block Camshaft, etc., inspection

Valve spring tester

Valve spring, etc., inspection

Square edge

Valve spring, etc., inspection

Square edge

Cylinder head, etc., inspection
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SPECIAL PRECAUTIONS TO ENSURE SAFE DISPOSAL OF SODIUM-FILLED EXHAUST
VALVES

The handling and disposa! of sodium-filled exhaust valves requires special care and consideration.
Under conditions such as breakage with subsequent exposure to water, the sodium metal which lines
the inner portion of the exhaust valve will react violently, forming sodium hydroxide and releasing
hydrogen gas which may resuit in an explosion or fire.

e Damage to eyes mar result in loss of vision
e Contact with skin will result in burns
e Fire may occur.

(1 Basic precautions

e Never attempt to break valve and remove sodium metal.

e In principle, dispose of used valves by returning them to the Nissan service office.

e If valve(s) is/are damaged, remove valve(s), and perform sodium-filled valve disposal operations
(neutralization and waste water disposal).

(@ Processing method

In principle, dispose of used valves by returning them to the Nissan service office.

It local industrial waste treatment companies do not perform the required press processing and it is
clearly established that a solvent method can be used instead, this type of disposal method is also
acceptable.

if valve(s) is/are damaged, remove valve(s), neutralize by water reaction and dispose of them with the
same method used for ordinary scrap metal.

Processing must be performed as follows.

® Wear rubber gloves to remove valves from cylinder head.

e Pour more than 10 liters (2-1/4 Imp gal) of water into a
bucket in a well-ventilated area.

e Submerge the damaged valves in the bucket.

e The reaction is violent so stand 2 to 3 meters (7 to 10 ft)
from bucket.

e Hydrogen gas is produced so do not bring any naked flame

Water near bucket.

® After the reaction is finished (4 - 5 hrs.), use large tweezers
to pick the valves out. The valves can be disposed of by the
same method used for other waste products at this time.

e Dealers should check their respective state and local reg-
ulations concerning any chemical treatment or waste water
discharge permits which may be required to dispose of the
resultant (high alkalinity) waste water.

CAUTION:

Make sure the resuliant {high alkalinity) waste waler does not

contact your skin. It the waste water does contact the skin,

wash the aflected area immediately with large guantities of

water.
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(1) Cylinder head ASSY removal and installation

Cylinder head bo!t
(M6 x 1,0)[Point 2]
[CJs.0-11.8(092-1.2, 67-87)

) : Always replace after every disassembly.
B : Nem (kg-m, ftdb)

Cylinder head bolt (M12 x 1.5) (14} [Point 2}

Tighten 1o 29 {3, 22).
Tighten to 108 {11, 80)

3} Loosen boits complately
0 {0, 0).

(4) Tighten to 29 (3, 22)

(5) Angle wrench: 85° - 90°
Torque wrench: 108+ 5

(11 0.5, 79.6+ 3.6

Cam pulley [Point 3]

Cylinder head bolt (M6 x 1.0)[Point 2]
/ 9.0-118(092-12,67-87)
a-s——— SPring washer
@ —=—_ Washer
Cylinder head ASSY

5y

Cylinder l';ead bolt
AN M6 x 1.0} [Point 2]
2D hs.o - 118

& }9)%5“% ﬁ ,(3,92 -12,67-87

7 v.-""

0 e ©@——Spring washer

€3 Cylinder head gasket [Paint 2]

Additional work required:

¢ Drain and refili: Cooling water [Point 1]

e Remaove and install:
Collector
Throttie chamber
intake manifold

1Z |
/

Turbocharger, exhaust manifoid
Timing belt
Rocker cover
Spark plugs
e Installation: Check No. 1 cylinder compression
T.D.C. position [Point 3]

[Point 1] Cooling water drain and refill

Removal

e Remove water completely from cylinder block drain plug.
CAUTION:

Do not aliow water to enter exhaust front tube.

Refilling water:

e Refer to (B6) '‘Cooling Water Filling Procedures” for
details.
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®

O 2 3 ¢ & @ 8
D~@MIZX1 5 B—ME 1.0

118 {12, 87}

88 (10, 72)r
78(8,58)f @ ® ®
59 (6, 43).|
39 (4,200}
20(2,14) o)

N.m (kg-m, ft-tb}

Tighfaning torqua

Seat

~ ¢

Timing indicator

[Point 2] Cylinder head bolts removal and installation

Removal

Remove bolts in reverse sequence of figure on left.

Installation

¢ Remove bolts in sequence shown in figure on left.

e The cylinder head bolts (M12 x 1.5) are torqued by a two-
step method in which bolts are tightened two times.

@ Tighten to 28 N-m (3 kg-m, 22 fi-Ib).

@ Tighten to 108 N-m (11 kg-m, 80 fi-Ib).

@ Loosen bolts completely 0 N-m (0 kg-m, 0 ft-Ib).

@ Tighten to 29 N-m (3 kg-m, 22 ft-Ib}.

® Turn bolts 85 to 90 degrees clockwise when angle wrench
is used. Tighten bolts to 103 to 113 N-m (10.5 to 11.5 kg-m,
76 to 83 ft-1b) when torque wrench is used.

CAUTION:

When angle wrench is not used, never attempt to approximate
the tightening angle visually.

When gasket is installed, be careful not to hit or scratch
gasket seat and bore grommet.

When gasket is instalied, clean cylinder head lower surface
and cylinder block upper surface and remove all water, oil
and foreign matter. Use compressed air to blow out the
bore holes.

[Point 3] No. 1 cyl‘incler compression T.D.C. verification

Before installing cylinder head ASSY on cylinder block, the
crank pulley and cam pulley must be positioned at the No. 1
cylinder compression T.D.C. point.

The crank pulley timing mark and timing belt cover timing
indicator (0%) must be aligned.

Intake and exhaust cam pulley alignment marks must be
positioned with their respective belt cover alignment
marks.
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(2) Cylinder head ASSY disassembly and assembly

Special Precautions to Ensure Safe Disposal of Sodium-filled Exhaust Valves
Refer to page EN-66 for details.

Valve spring retainer
Valve spring [Paint 17, 19, 20}

valve litter [Point 14] ————=() Spring seat
Valve oii seal {Point 23]

®
Shim [Point 6] = e Q“@ /
/ % / Valve guide [Point 24]
@® /

Valve coliet [Point 18]

Valve seal [Point 25]

Nut h
[$)9.0- 1.8 (0.92 - 1.2, 6.7 - 8.7) [Point 5] @/
Spring washer Y Intake valve [Point 21, 22}

\ Y Exhaust valve
Washer\g b4 %@T [Point 21, 22)
[+ ]
Baffle plate —=<T = @g
Bolt @(@ -
[Oeo-11.8 09212 Balt : w0
6.7-8.7) - /-T c-|-> /[Ujs.o -11.8(0.92 - 1.2, 6.7 - 8.7) [Point §)
. Washer
i ?/ Camshalt bracket [Point 5]
ﬁ ? / T3 Aubber plug [Point 8)
& &y e P Cylinder head

~

Camshalt bracket [Point 5]

{Point 13, 15, 21, 24, 26]
> B, Cam shall (exhaust side)

[Point 4, 8, 10, 11, 12}
rB[S)JI! [Point 5]
S H[Meo-118
o]

) T {092-12
%% 6.7-28.7)

Camshalt {intake side)-—_ 4
[Point 4, 9,10, 1, 12] @ \

@%‘;
Retainer %
. Balt () Timing bait ®
IUJ16 -22 P cover back \ \'
(15-22,12-16) Retainer \@ plale [Poinl 3] @ Nut
Boit (3] P [le.0-t1e
MGB .83 \Q € camshalt iront oil (0.92 .12,
(0.64 - 0.85, & seal [Point 7] 6.7 -8.7)
4.6 - 6.1) Y Cam pufley [Point 2} )
Bolt {2) \@9’\ &> Ny @  Boll [Point 5)
[a1-26 \ \ Cam pulley washer ~J [ 9.0-11.8
(2.1 -27, L Cam pulley bokt {Point 2] {0.92 - 1.2
15 - 20) S (14-19(1.4-1.9,10-14) 6.7-3_?)'
@;\\ Crank angle sensor bracket [Point 1]
I} : Engine il

{21 - 26 2.1 - 27, 15 20)
I3 : Liquid gasket

[ : Nem [kg-m, fi-1t)

"Additional work required:
¢ Cylinder head ASSY removal and installation

[Point 1] Crank angle sensor bracket installation

Crank angle
sensor bracket

e The crank angle sensor bracket is positioned onto the cyl-

Bolt (2) inder head by using knock pins (2 locations). Align the
gi -282.7 positions correctly when installing the crank angle sensor.
15 - 20)

- Crank angie sensor bracket

bolt tightening torque 21 - 26 N-m (2.1 - 2.7 kg-m, 15 - 20 ft-Ib)

ﬁsdt (2)
Cl21-26

[©: Nem {ig-m, ft-Ib) {21-27,15-20)
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Bolt {4)
[C1a-19Nma-1.
Pulley holder |

KV101 09300 "

[Point 2] Cam pulley removal and installation

Removal

e Secure the pulley with a pulley holder or sprocket wrench
and remove cam pulley bolts.

K\V101 09900
or
[KV101 09300,
ST3152 0000, or ST3153 0000)

Puiley holder

Installation

e Align camshaft knock pin and cam pultey knock pin holes
to install camshaft pulley.

e Use a pulley holder or sprocket wrench to tighten the cam
pulley bolt.

Cam pulley bolt tightening

14 - 18 N'm (1.4 - 1.9 kg-m, 10 - 14 fi-Ib)
torque

Retainer
Grommet

& ¥

Retainer back plate
Bolt {2) [J)6.3 - 8.3 (0.64 - 0.85, 4.6 - 6.1)

[C): N-m (kg-m, f-1b)

[s.3- 83
{0.64 - 0.85,

i\ ) Canister tube ‘52" 6.1)
Grommet 1iming belt cover

e To remove and install cam pulley bolts, use the proper tool
to secure the hexagonal part in front of camshaft.

[Point 3] Timing belt cover back plate removal and
installation
Removal

e Remove back plate boits and detach back plate.
Instaliation

e Assemble back plate with canister tube and then install
back plate.

Back plate bolt tightening torque | M6 6.3-83(0.64-085 486-6.1)
N-m (kg-m, ft-Ib) | M8 [16 - 21 (1.6 - 2.1, 12 - 15)

[Point 4] Camshaft end play inspection

e Seta dial gauge at front end of camshatt in thrust direction.
When camshaft moves in front and rear direction, read the
dial gauge runout width.

Standard value 0.030 - 0.080 mm {0.0012 - 0.0031 in}

[Point 5] Camshaft bracket removal and installation

Removal (intake and exhaust camshafts)

e Before removing camshaft bracket, paint marks to indicate
bracket position and direction.

e Remove cam bracket bolts by loosening them gradually in
several stages, in reverse sequence shown in left figure.
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7/

Timing indicator

{exhaust)

installation

Align crank pulley timing mark and timing belt cover tim-
ing indicator (0°) so No. 1 cylinder is at compression T.D.C.
position. (This operation is not necessary when cylinder
head is removed as single unit.)

Turn camshaft so No. 1 cylinder is at compression T.D.C.
position. (Operation is easier if the camshaft is turned 60°
before or after No. 1 cylinder T.D.C. point when cyiinder
head is instalied as single unit.)

Verity position of No. 1 cylinder is at compression T.D.C. by
knock pin in front end of camshaft,

To install camshaft, temporarily tighten No. 1 cam bracket
and check that camshaft thrust section is positioned
securely.

Tighten cam shaft bolt 540° (1.5 turns) in the numeric order
shown in upper left figure.

Cam bracket tightening

9.0-11.8N-m (092 - 1.2 kg-m, 6.7 - 8.7 ft-1b)
torque

& mark: Valves which can be inspected
and adjusted.

Intaks side

CAUTION:

M
2

Before installation, coat the cam journals and end of cam-
shaft with engine oil.

Do not rotate camshafl. (The valves and pistons may inter-
fere.)

[Point 6] Valve clearance adjustment

No.

1 cylinder compression T.D.C, point

Turn camshafts (intake and exhaust) so No. 1 ecylinder is at
the compression T.D.C. position.

e Check knock pin position of camshaft front end to verify No.
1 cylinder compression T.D.C. position.

e No. 1 cylinder is at compression stroke top dead center
when both the intake and exhaust side cams do not move
the valve lifters.

Part
Valve clearance measurement

Item

Intake side Cylinder No. 1, 2, 4

Exhaust side Cylinder No. 1, 3, 5

Firing order: 1-5-3-6-2-4
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= mark: Valves which can be inspected
and adjusted.

Intake side

Exhaust side

e Rotate intake and exhaust camshafts 180°.

e No. 6 cylinder is at compression stroke top dead center
when both the intake and exhaust side cams do not move
the valve lifters.

Part
Valve clearance measurement
Item
Intake side Cylinder No. 3,5, 6
Exhaust side ‘ Cylinder No. 2, 4, 6

Valve clearance specitications
20 £ 5°C (B8 +9°F))

Part
Intake Exhaust

Iltem
Valve clearance (cold) 0.45+0.03 0.38+0.03

mm (in) {0.018 4 0.001) (0.0154 0.001)
(Reference vatue: hot) 0.51+003 0.44+0.03

mm (in) (0.020 % 0.001) {0.017 £ 0.001)
CAUTION:

Always inspect when engine is cold.

Reference: Compensation by room temperature

Room tem-
perature 0+5(32+9) | 104+£5(50%9) |20+5(68+9) | 305 (B6X9)
°C (°F)
Compensa-
tiz’n \"’aluse +0.02 +0.01 00 ~0.01
. (+ 0.0008) { +0.0004) (—0.0004)
mm (in)

Valve clearance measurement method

e Inserta 0.15 to 0.20 mm (0.0059 to 0.0079 in) feeler gauge
® from spark plug side.

o Insert feeler gauge(s) from opposite side. Select a
gauge thickness that will reduce the clearance to 0 mm (0
in).

Note:

e Do not use more than two gauges for ®.

e The feeler gauge must conform to JIS (Japanese Industrial
Standard) 150A25.

e Valve clearance = gauge & + gauge

Reasons for measurement using gauges ® and ®

) The valve clearance setting is larger compared to previous
engines.

@) The gauges cannot be placed parallel to the measurement
surface due to the structure.

e The blade of thick gauges has a high rigidity and does not
bend easily, resulting in a large measurement error.

e The error increases if a number of thin gauges are layered
and the measurement will be incorrect.
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a - Measure center of shim.

@: Always replace after every disassembiy.

N—/

This indicates a thickness of T =
2.440 - 2.455 mm (0.0961 - 00967 in).

Valve clearance adjustment

¢ Select the shim for the valve clearance.

e When measured valve clearance (1) does not conform to
specified value, measure shim thickness (T) and replace it
with a shim that will produce the standard clearance.

M Shim thickness calculation method

Example: When intake valve clearance (t) is 0.50 mm {0.020 in):

0.50 (t) - 0.45 (specified value) = 0.05 mm (0.0020 in).

e The valve clearance is 0.05 mm (0.0020 in) greater than
specified vailue.

e Use shim 0.05 mm (0.0020 in) thicker than current thickness
to narrow valve clearance.

@ Current shim thickness (T) measurement method

® Use micrometer and measure center of shim.

CAUTION:

Dispose of shims which have been measured and do not use
them again.

@ Shim selection

¢ When current shim thickness (T) is 2.40 mm (0.0945 in): 2.40
(T) mm (0.0945 in) + 0.05 mm (0.0020 in) = 2450 —
selected shim thickness

e Read the identification mark [35] (T: 2.440 to 2.455) to
select shim closest to required thickness.

CAUTION:

The shim thickness tolerance is +0.03 mm {0.0012 in).

@ Identity the shim type

¢ There are 70 different types of shims.
Sizes range from 2.275 mm (0.0896 in) to 3.325 mm (0.1308
in) in 0.015 mm (0.0006 in) increments.

¢ After installing camshaft, measure valve clearance again to
check that clearance is within specifications.
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[Point 7] Camshaft front oil seal installation

¢ Be careful notto scratch or make a burr in the oil seal. Use
a socket smaller than the seal (41 mm) and drive it into
same level as front surface of oil seal retainer.

e Apply a coat of engine cil to the entire perimeter of cil seal
lip.

CAUTION:

Do not scratch the oil seal and lip.

[Point 8] Camshaft rear rubber plug installation

¢ Before installing rubber plug, remove oil, water, etc., on
surface and ciean thoroughly.

o When assembling rubber plug, coat it with adhesive (Three
Bond 1211).

s Three B’O’()d 121 :1\

.

[Point 9] Intake and exhaust camshaft classification
¢ Intake and exhaust camshafts can be identified by identifi-

idertification pairt (pink) cation paint color and presence of a spline gear for driving
Idertification paint fwhite) the crank angle sensor.
£ c = " A) m
prit) i ) W ] " ]
“.)D-v)”ﬂ.’»?))mmm") ’ Camshatt Identification paint Spline gear
) Exhaust side
Knock pin Intake camshaft Pink . No

Exhaust camshaft White Yes

Spline gear for driving
crank angle sensor

[Point 10] Camshaft knock pin insertion

Front e : e The protrusion distance is 5 mm (0.20 in) for camshaft
5 mm knock pin insertion.
—=—{0.20 in}

[ | " n Knock pin protrusion distance 5 mm (0.20 in)

| T \‘\
! |J—
! i

Knock pin

[Point 11] Camshaft inspection

Micrometer Cam height inspection
¢ Use a micrometer o measure cam height.

Unit: mm {in)

‘ Intake side “Exhaust side
c height standard
am height stanaar 40.58 (1.5976) 40.28 (1.5858)
- value
Cam lift (reference) 8.58 (0.3378) 8.28 (€.3280)
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Camshaft journal outside diameter inspection

e lUse micrometer to measure outside diameter of camshaf
journal.
No. 1-No. 7
Standard value 27.935 - 27.955 mm (1.0998 - 1.1008 in)

[Point 12] Camshaft runout inspection

Use V-blocks on fixed surface to support both camshaft enc
journals (No. 1 and No. 7).

Avoid the oil groove in the center of the No. 4 journal anc
position the dial gauge verticalty.

Turn the camsbhaft by hand one rotation and read the move-
ment width on dial gauge.

The runout is equal to one-half of the movement width indi-
cated on dial gauge. ‘

Standard value (.05 mm (0.0020 in)

micr

[Point 13] Cylinder head cam bracket inside diameter
inspection

e Tighten the cam bracket to specified torque.

Cam bracket bolt tight-

) 9.0 - 11.8 N-m (0.92 - 1.2 kg-m, 6.7 - 8.7 ft-Ib)
ening torque

Use bore gauge or inside micrometer to measure inside
diameter..

No.1-No. 7

Standard value 28.00¢ - 28.021 mm (1.1024 - 1.1032 in}

[Point 14] Camshaft oil clearance inspection

The oil clearance can be calculated from the camshaft jour-
nal outside diameter and bracket inside diameter mea-
sured in [Point 11} and [Point 13].

{Clearance) = (cam bracket inside diameter) — Camshaft
jeurnal {outside diameter)

No.1-No. 7

Standard value 0.045 - 0.086 mm (0.0018 - 0.0034 in)
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Micrometer

Valve

Spring
COMPressor
KV101 08950

[Point 15] Valve lifter inspection

o Check contact and sliding surfaces for wear or scratches.
Replace if damaged.

e Use a micrometer to check the valve lifter outside diame-
ter.

Standard value 30.955 - 30.965 mm (1.2187 - 1.2191 in)

[Point 16] Cylinder head lifter bore inspection

e Check bore surface for wear or scratches.
e Use inside micrometer to measure valve lifter hole diame-
ter.

Standard value 31.0 - 31.020 mm {1.2205 - 1.2213 in)

[Point 17] Valve lifter-to-lifter hole clearance inspection

e Check the clearance using values for the valve lifter outside
diameter and valve lifter hole diameter measured in [Paint
15] and [Point 16].
(Clearance) = (valve lifter hole diameter) — (valve lifter
outside diameter)

Standard value 0.025 - 0.065 mm (0.C010 - 0.0026 in)

Valve spring
COmpresson
Kv101 11300

[Point 18] Valve spring removal and installation

When cylinder head is removed from vehicle:

e Use valve spring compressor (KV101 08950) to remove and
install valves.

When cylinder head is installed in vehicle.

o Use valve spring compressor (KV101 11300) to remove and
install valve springs.
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[Point 19] Valve collet removal and installation

Removal

Use tweezers for removal and installation of collet.

Installation

°
@

Apply a small coating of petroleum jelly to the internal sur-
face of collet.

Use a magnetic screwdriver.

Upper collet installation

Attach collet to lower side of magnetic screwdriver blade
and install in the valve stem,

Lower collet installation

Attach collet to upper side of magnetic screwdriver blade
and install in the valve stem.

[Point 20] Valve spring inspection

Free length and pressure load inspection

¢ Use a valve spring tester to check spring pressure.
Standard value Limit value
Free length mm (in) 46.54 (1.8323) —
Instaltation load
2354 (24.0, 52.9 220.7 (22.5, 49.6
N (kg, Ib) (24.0, 52.9) (22 )
identification color White -

b

Note: instaliation load is the force required to compress the spring to a 35

mm (1.38 in) length.

Valve spring squareness inspection

Place a right-angle straightedge (L-square, etc.) so it con-
tacts spring. Turn spring and measure the maximum clear-
ance between upper spring surface and right angle surface
to determine out-of-square distance.

Limit 1.8 mm (0.071 in)

Right-angte
straighted_g_e {L-square}

Make contact
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[Point 21] Valve spring installation

e Install uneven pitch type spring with narrow pitch end
toward cylinder head (identification color side down).

Identification
paint (white}

Cylinder head

[Point 22] Valve guide clearance inspection

e Protrude valve approximately 15 mm (0.59 in) from valve
guide hole into combustion chamber. Measure valve
deflection by swinging it in direction parallel to dial gauge.

e The clearance is equal to one-half of the dial gauge read-
ing (deflection width).

Dial gauge

Intake Exhaust

Limit mm (in} 0.1 (0.004) 0.1 (0.004)

e If clearance exceeds limit, verify valve stem diameter and
replace valve or valve guide.

intake vaive | [Point 23] Valve inspection

QOuiside diameter measurement

Exhaust valve

mm

R

Gauge diameter

{11812 0,00 In)

20.6% 0.
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Unit : mm (in})

Valve a b [ d e f g [+
Intake 100.88+0.1 97.45+0.15 34,597 6.025 o2 1.3 26%3° - 45730
(3.9756 £ 0.0039) | (3.5366 £ 0.0059) | ( 1.356"°%° ) | (0.23627979%%, (0.051} | (01027092,
99.98+0.1 95.48 +0.15 30,0 792 7.079.980 1.2 29 *93 6.0°05% .
. _ 45°30" 4 15"
Exhaust| 39362+ 0.0029) | (3.7500+0.0059) | (1.187 *°%% ) | (0.2756 291y | n.pa7y | (G114 *°%2) | (0.236 “oooon ) | 45307295

Be especially careful in handiing and disposal of valves because exhaust valves are filled with metal-

lic sodium. Refer to Page EN-67.

Removal

. / l’ /
Valve oil seal drift KV101 07501
Valve oil seal drift ® 047047
attachment KV101 1480

[Point 24] Valve oil seal removal and installation

e Use valve oil seal puller to remove valve seal.

Installation
o Use valve oil seal drift to install valve seals.
Part
Intake Exhaust
Tools
Drift KV101 07501

Drift attachment

KV101 14800

CAUTION:

Valve oil seal

1wy 1.7
{0.697) {0.461)
g 1|
Intake Exhaust

Unit: mm (in)

Removal

EN-80

e Install vaive oil seal as shown in figure.

Coat inside of valve oil seal with engine oil before installation.

[Point 25] Valve guide removal and installation

¢ Use valve guide drift and tap it from combustion chamber
side to remove seal.
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; /“"o
AR
N 3

Valve guide reamer
~
L

o S
(&>

2
N4

Instaliation

e Ream cylinder head valve guide holes with valve guide
reamer at normal temperature to rectify the hole diameter
[when using 0.5 mm (0.020 in) oversize service part)].

10.46 - 10.478
(0.4118 - 0.4125)

11.46 - 11.478
(0.4512 - 0.4519)

Intake side

Rectified value mm (in)

Exhaust side

Valve guide
drift
Camshatt side
Valve guide ﬁ
F
16.8+0.1 10.8 £ 0.1
(0.661+0.004) {0.425 +0.004)
} !
Irtake Exhaust

Unit: mm {in)

KV101 11800 (intake)
KV101 07700 {exhaust)

e Heat cylinder head in an oil bath to approximately 150 to
160°C (302 to 320°F). Use a valve guide drift or press-fit tool
and press valve guide from camshatft side.

e The press-fit dimensions are shown in figure at left.

e Ream the inside of the inserted valve guide with valve
guide reamer.

. . . Intake side 6.000 - 6.018
Finished internal diam- (0.2362 - 0.2369)
eter standard value

7.000 - 7.018

mm (in) | Exhaust side

(0.2756 - 0.2763)

0.K.

N.G.

N. G,

[Point 26] Valve seat

inspection

e Check contacting surfaces of valve seat and valve.
e Replace valve or valve seat if contacting surface is too

large or improper, or grind both surfaces and lap with abra-
sive compound.
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Unit. mm (in)

T\\

When surfacing valve seat due to poor contact, inspec

valve guide ciearance and vaive stem hole clearance.

standard value.

CAUTION:

Use valve seat cutter or valve seat grinder and finish tc

When using valve seat cutter, press firmly and cut evenly witl
both hands to produce uniform cutting surface.

Removal

| ]
Installation

Minimize valve seat thickness by cutting it, then remove.

@ Drive valve seat into cylinder head using valve seat a:
shown in figure.

Exhaust valve seats are available in 0.5 mm (0.020 in) over

size. When using oversize valve seats, cut and grind seat
ing recess in cylinder head to fix valve seats.

Unit: mm (in}

#02 £0.1 (+0.004)

i @03
intake | #D: £0.1 (£0.004) Exhaust | @04~ £0.% (£0.004)
-side {Cutter side | Cutt
\ #0s 0.1 o (Curter
r (20004 Sameter) diameter)
Unit: mm {in
Item Cyh.m.:Ier' head Valve seat
finishing
Valve oversize bd oD, D, dD, o, ¢D, H
Standard 3 ;00 367 902 30£0.15 32 34.3 37.5 660,
e (1.4173°0-990%) | (14173735048 ) [(1.1811 £ 0.0059} (3.26) (1.358) (1.476) (0.260 % g0a )
niaxe
0.5 36.5+70 36.5500%, 30+0.15 3z 343 58+0.05
(0.020) (1.4370+°0%8 ) | (1.437013:9242) [(1.1811 £ 0.0059) (1.26) (1.358) (0.2283 + 0.0020)
Standard 32 ++°-g"5 32+ 20%, 25+0.15 29.6 325 _ 66%,
Exhaust {1.2598 709996y | (1.25081 05038 ) |(0.9843 + 0.0059) {(1.165) (1.280) (0.260 _Po0a)
X ¥}
0.5 32.5+00e 32.5 1358 250,15 296 . 5.8+0.05
(0.020) (1.2795%9-09%8) { (1.279572-993%) |(0.9843 & 0.0059) (1.165} (0.2283 + 0.0020)
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[Point 27] Cylinder head inspection

e Remove all traces of oil, fur, gasket, sealing compound,
carbon, and other foreign matter from cylinder head sur-
face.

Scraper

e Measure lower surface of cylinder head in six directions to
check for distortion.

Straightedge

Limit 0.2 mm {0.008 in)

e When distortion is within the limit, resurface the cylinder
head.
¢ If distortion exceeds the limit, replace cylinder head.

10-13 WATER PUMP REMOVAL AND INSTALLATION
Tools required

Name Application

Tube presser
WS3993

Liguid gasket application

Tool

B802-005!
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Altarrater Bait 1} Additional work required:
b S 83,88 e Drain and refili cooling water.
(Refer to section B6, 3.)
e Remove and install:
Cooling fan, water pump puiley
Alternator adjustment boht
Timing belt cover, timing belt

CAUTION:
mom1. | Loosen engine drain plug to remove cooling water from cylir
; PR Bt (6 2) der block.
3 Lici (32 - 4.3, I8 - : : H
:’,-"3; tﬁ"ﬁ;‘;":‘%, -3 D:ffu, 2.1 (If water is only drained from the radiator drain cock, the cy

inder block will not drain completely.)

[Point 1] Water pump removal and installation
Removal

¢ When removing water pump assembly, be careful not to ge
coolant on timing chain. If any water does spill, wipe it of
immediately.

e Remove water pump bolts in the reverse of sequence i
figure on left.

Installation

@ :Me(n) - @, 8 : M10 (short) e Install bolts in the numbered sequence in figure on left.
- [, 05 : M0 {long) - others are M8 (6)
. . , Number of Tightening torque
Bot
installation location olt size bolts N-m (kg-m, ft-Ib)
63-83
M 1
® 6 (0.64 - 0.85, 4.6 - 8.1)
GRONCONIN NG M3 6 16 - 21 (1.6 - 2.1, 12 - 15)
2.9.@.® M10 4 31-42(3.2- 43,23 -31)

Removal and cleaning

® Insert stubby screwdrivers in boit holes as shown, anc
move them up and down to remove water pump.

CAUTION:

Be careful not to damage screws in cylinder block side.

e Use a scraper to remove all traces of liquid gasket fromr
mating surface.

CAUTION:
Also remove any liquid gasket remaining in grooves.
¢ Clean installation surface with white gasoline.
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W535993

Cut here.
. f
B =
|
|

|

Apply a continuous bead of liquid gaskel 2010
3.0 mm (0.079 to 0.118 in) wide along the
groove of installation surfage. In sections
where there is no groove arrgund boft hole,
coat middie of inside seal surface.

B802-3177

Installation

e Cut nozzle end of liquid gasket tube (KP510 00150; as
shown in figure and use tube presser for application.

e Apply a continuous bead of liquid gasket (KP510 00150) to
water pump sealing surface.

CAUTION:

(1) Be sure liquid gasket is 2.0 to 3.0 mm (0.079 to 0.118 in)
wide.

(2) Installation should be done within 5 minutes after liquid
gasket application.

[Point 2] Water pump inspection

e Rotate water pump by hand and check for abnormal sound
and smooth operation.

e There must be no traces of water leaks.

10-14 THERMOSTAT REMOVAL AND INSTALLATION

Tools required

Name Application

Tube presser
WS3993

Tool

Liquid gasket application

B02-0051

Measurement | Thermometer

Water temperature measurement

tool
Additional work required:
13 Thermostat Thermostat e Drain and refill cooling water.
" housing [Point 1] / [Paint 2] CAUTION:

e "
Bolt (3) i_ @\&3\1%
e D] 32y

P4 : Liquid gasket 12 - 15 ft-Ib)

Loosen engine drain plug to remove cooling water from cylin-
der block.

(If water is only drained from the radiator drain cock, the cyl-
inder biock will not drain completely.)

e Disconnect and connect water inlet hose.
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[Point 1] Thermostat housing removal and installation

T |
;))/ \ ——— Removal and cleaning _
= . CAAN \ e Insert screwdriver handle into thermostat housing. Pry
LM AN \ - !
b \__ "] 2 B lightly up and down and remove housing.
A (. &3 | ; - e Use a scraper to remove the liquid gasket.
/ \*“- Dy CAUTION:
\\ \ Be sure to also remove liquid gasket in grooves.
= Sgrewdriver N _ Clean mating surface with white gasoline or equivalent.
s b g g q
RN
AN

| Installation

l e Cut nozzle end of liquid gasket (KP510 00150) tube as

W53393 shown in figure.

Cut here.

%

e Apply a continuous bead of liquid gasket {KP510 00150) to
Apply a continuous coat of liquid gasket sealing surface using tube presser, and install the housing

2.0 to 3.0 mm (0.079 t0 0.118 in) wide lo within 5 minutes after coating.
center of flat mating surface and inner

sealing surfaces of bolt holes (if provided). CAUTION:
Be sure liquid gasket is 2.0 to 3.0 mm (0.079 to 0.118 in} wide.

Tightening torque 16 - 21 N-m (1.6 - 2.1 kg-m, 12 - 15 ft-Ib)
B02-3179
Jiggle valve [Point 2] Thermostat installation
‘ o “TOP’ mark (jiggle valve) must face up when thermostat is
inserted in housing.
B0Z-3180

[Point 3] Thermostat inspection

e Check valve opening temperature and maximum valve lift.
String Tl U e Hang thermostat by string in valve and submerge in heated
water in double walled container and stir water while heat-
ing it up.
mﬁ;"‘r’a“ed : e The opening temperature is the temperature when the
valve opens and thermostat falls from string.
Thermestat | |

\! !i i l !f’ Standard, cocled location
‘C{°F)

— Valve opening temperature 76.5 (170}
Max. valve lift mm {in}/°C (°F) 10 (0.39} min./80 (194)

EN-86

BOZ-2645




B2 RB26 DOHC EGI (ECCS) TWIN-TURBOCHARGER ENGINE

10-15 OIL COOLER, OIL FILTER REMOVAL AND INSTALLATION

Tools required

Name Application
Oil filter wrench Oi! filter removal and installation
KV101 06230

Special tool

’ l
" |
MR WS
Oil cooler
/é Bot[CH16 - 21 (1.6 - 2.1, 12 - 15)
o Bolt (4)

Osing | [O)16-21{1.6-21,12-15)

Spring washer . Always replace after overy
ut (1) disassembly.
[16-21(16-21,12-18)  [T: Nem (kg-m, f-lb)

Qil ternperature
(0.64 - 0.85, 46 - 6.1) il filter sensar B

Additional work reguired:

e Drain and refill cooling water.

CAUTION:

Loosen engine drain plug to remove cooling water from cylinder block.

(i water is only drained from the radiator drain cock, the cylinder block will not drain completely.)

e Disconnect and connect switch harness connectors.

[Point 1] Oil filter removal and installation

Removal
Adapter

A 1. Remove oil level gauge.
4 2. Remove turbocharged pressure control vacuum hose
‘ ﬁ clamp and move vacuum hose out of the way.
3. Move main harness clamp out of the way.
4. Remove oil filter using oil filter wrench.

Small ratchet
wrench
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Installation

e Before installing new oil filter, wipe off dust, etc. from oil
filter mounting bracket surface. Apply a thin coat of engine
oil to oil filter O-ring.

e Screw oil filter on bracket by hand until a slight resistance
is felt, then tighten an additional 2/3 turn with oif filter
wrench. After tightening, start engine and check for oil
leaks.

Removal

e Face lower part of oil filter down and move out in direction
of arrow in figure on left. Remove through aperture behind
manifold collector.
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11. Engine Removal and Installation

Basic items

This section describes how to use an engine hoist and transmission jack to remove and instail the
RB26DETT engine.
Additional work required:
Inspection and adjustment after installation
Position vehicle on a flat and solid surface.
Remove and instali:

Batiery

Engine hood

Cooling water

Radiator

Starter motor

Front drive shaft

Transmission ASSY

Engine compartment left side:

Exhaust gas sensor harness disconnection
Ground line connector separation
Power steering oil pump [Point 4].
Air conditioning compressor [Point 4].
Air inlet pump, air cleaner upper case
Engine compartment front side:
e Cooling fan
Engine compartment upper side:
e ECCS harness connectors
Engine compartment right side:
Fuel feed, return hoses separation [Point 1].
Accelerator cable separation [Point 2].
Engine main harness and ground line separation [Point 3].
Heater hose separation
Vacuum hoses separation
Vehicle body, lower side:
e Engine under cover
e Front section of exhaust pipe separation
e Right and left engine mount brackets [Point 6, 7]
e Power steering oil tube separation [Point 5]

[Point 1] Release fuel pressure

H——! HFue! pt{n)ﬁ?fuseT e After starting engine, remove fuel pump fuse and run
L i engine until it stops. Crank the engine over two or three

times to consume fuel in fuei lines.

e When unable to start vehicle, remove fuel pump fuse and
crank engine four to five times to consume fuel in fuel lines.

CAUTION:

The battery can be run down easily, so connect booster cables

1o another vehicle or charged battery.
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11.  Engine Removal and Installation (Cont'd)

Lesknut vt - — [Point 2] Accelerator wire adjustment
— [O)8-10 N-m (0.8 - 1.0 kg-m, 5.8 - 7.2 t-1b) e loosen lock nut to provide adequate slack for the acceier

TN/ A I R ator wire, and pull outer case in the direction of the accel
Throttle drum i
A_»?,/\/J u g 4 grator pedqi unti! throttle drum starts to move (when there
5}3 _ 'BJ:Z IS no play in cable). Return lock nut 1.0 to 1.5 turns ther
L /V o 9 fighten.
“Aiée,eram : / = \"x | Tightening torque 8- 10 N-m (0.8 - 1.0 kg-m, 5.8 - 7.2 ft-Ib)

cable I /) N ‘r-i
k¢ \'\ , Outer case IR
AT AT AR

[Point 3] Engine main harness, ground line separation

e Disconnect connectors behind battery for harnesses o
alternator, starter motor and transmission systems,

[Point 4] Air compressor, power steering oil pump
movement

¢ Remove bolits securing each unit to brackets. Leave pipes
connected and secure to side of body with string, being
careful not to scratch body.

\L KKJ

Power steering oil pump
| ™~

Bolt Ay [Point 5] Power steering fluid tube bracket separation

= @ﬂ1-3-21,@t ¢ Remove bolts, and separate power steering fiuid tube
bracket, and move toward body side.

T

Yoo . Y \
O 'A Powar steering\
(@

3z Nem {kg-m, /ft-l_bl_ ; \ﬁe'welgl from below \\\

Front [Point 6] Front engine mounting nut removal

® Make sure engine slings are securely hooked by engine
hoist chain and remove front engine mounting nuts.

Tightening torque 43 - 55 N'm (4.4 - 5.6 kg-m, 32 - 41 ft-Ib)

]"\

N A E
=g

Front engine mounting nut
il a3 - 55 Nem—,
(4.4 - 5.6 kg-m, 32- 41 ft-Ib)
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~
e L f" “
~
Right N ) / %NUT'
front : J ﬂ43 55 Nm
engine L) /{j | (4.4 - 5.6 kg-m,
mounting 'R 1 j \ %}_\ 32- 41 it-Ip)
pracket \Q\}i I
-

b /
g@ Power steering oil tube

11. Engine Removal and Installation (Cont’d)
[Point 7] Right front engine mounting bracket removal

e Remove nut and remove right engine mounting bracket to
move engine toward front of vehicle.

[Point 8] Engine ASSY removal and installation

e Operate hoist chain, and change engine angle gradually,
being careful so it does not interfere with vehicle and
remove engine.
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Tools required

12. Oil Pan, Oil Pump and Oil Strainer Removal
and Installation

Name Application

Seal cutter
KV101 11100

Oil pan removal

8020050

Seecial tools ot

Kv401 002800

Qil seal insertion

Tube presser
W3s3993

Tool

| Liquid gasket application

3

€4 Oil pump gasket

Gil pump bolt (8) [Point 4]
[C}9.0 - 11.8 (0.92 -1.20,6.7 - 8.7)

/

€03 Front oil seal

[Point 5]

Drain plug [point 1] €4 Copper
29 - 39 washer
3.0 - 4.0, 22 - 29)

Qi) pan bolt (5} [Point@)
483 - 8.3 (0.64 - 0.85,46-6.1)
: Liquid gasket
€3 : Always replace after every disassembly.
2 : Nem {kg-m, ftih)

Qil pan nut (7} [Paint 1]

N 31_42
2 H(3.2-4.3, 23- 31)
\\

Spring washer

€9 O-ring
/
@
—

NATR
<;/_,_/
Oilpm

Qil s1rainerrbolt
16 - 21
{(1.6-21,12-15)
Qil strainer boit
63-83
{0.64 - 0.85, 4.6 - 6.1)

- ’//‘L

a

Qil pan bolt {4) [Point 1]
[C)6.3 - 8.3 (0.64 - 0.85, 4.6 - 6.1)

\ Qil pan bolt {14) [Point 1]
[0 31-42(32-43 23-231

Additional work required:

# Engine ASSY removal and installation

e Engine oil draining and refilling
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« Fromt

il
& 0 Ty

S S

12. Oil Pan, Oil Pump and Oil Strainer
Removal and Installation (Cont’d)
[Point 1] Oil pan bolt, nut removal and installation

Removal

e Remove bolts and nuts in reverse order of installation
shown in figure on left.

Installation

e Tighten nuts and bolts in numerical order shown in figure
on left.

CAUTION:

Make sure there is no dirt, dust or debris on oil pan installa-

tion surface.

. . . Number of Tightening torque
Hi
Installation position Bolt size bolts N-m (kg-m, ft-Ib)
6.3-83
- M
DB -® 6 ° (0.64 - 0.85, 4.6 - 6.1)
@D®®-®, @ - M10 1 31- 42
WOEDEZ] (3.2-43,23-31)
31-42
2 3 10 t 7
OYONORORORORE) M10 (nut) 3243 23 3)

KV101 11100

wW53993

x‘ﬁ\

Cut here

[Point 2] Oil pan removal and installation

Removal and cleaning

e Insert seal cutter between cylinder block and oil pan and
remove oil pan by tapping seal cutter.

e Use a scraper to remove ail traces of liquid gasket from
mating surface.

CAUTION:

(1) Use a scraper to remove all liquid gasket and seal mate-
rial attached o cylinder block and oil pan flange groove.
Remove all gasket material and other debris that falls into
the oil pan.

(2) Be careful not to scratch oil pan.

e Clean all contact surfaces with white gascline or equiva-
lent.

Installation

e Cut off nozzie tip of liquid gasket (KP510 00510} at point
shown in figure on left and insert in tube presser.
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Tube presser

7 mm
(0.28 in} !
Groove Boit hole

4.6 - 6.1)

|
316 - 21 /
(16 - 2?&
12 - 15)
17: Nem {lg-m, ft-b) p

€ : Always replace after every dissembly.

12. Oil Pan, Oil Pump and Qil Strainer
Removal and Installation (Cont’d)

Installation

Apply liquid gasket to inner sealing surfaces as shown in fig-

ure. Installation should be performed within 5 minutes after

coating.

e Apply a continuous bead of liquid gasket (KP510 00150) to
mating surfaces of cil pan.

o Apply liguid gasket (KP510 00150) to areas 7 mm (0.28 in)
inside from center of ¢il pan bolt holes.

CAUTION:

(1) Be sure liguid gasket application is 4.0 mm (0.157 in) wide.

(2) Wait at least 30 minutes before refilling engine oil and
engine coolant.

[Point 3] Oil strainer installation

® When installing oil strainer, make sure O-ring is inserted
securely in groove and then install.

M8 16-21 (1.6 - 2.1, 12 - 15)
M6| 63-83(0.64-0.85 46-6.1)

Tightening torque N-m (kg-m, ft-ib)

[Point 4] Oil pump installation bolts

e There are 4 types of bolts so be careful not to mistake them
when they are installed.

1nstal»|e‘1tion Length beI?w head Number of balts Tightening torgue
position mm {in) N-m (kg-m, ft-ib)
@ 20 (0.79) 4 (0.92 91021517& 8.7)
) 35 (1.38) 2 (0.92 ?‘3.5.161..78- 8.7)
€ 45 (1.77) 1 (0.92 ?-3..;,1!;.}8- 8.7)
@ 55 (2.17) 1 (0.92 g? 2151-,-8 8.7

[Point 5] Front oil seal removal and installation

Removal
e Use a screwdriver to remove front oil seal from front cover.
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A e

12. Qil Pan, Qil Pump and Oil Strainer
Removal and Installation (Cont’d)

Installation

e Be careful not to scratch or damage oil seal retainer. Use
oil seal drift and insert it at same level as front surface of
oil pump housing.

e Apply engine oil or chassis grease to area around oil seal
Hp.

[Point 6] Oil leak and oil pressure check

e After installation, warm up engine and check for oil leaks
and proper oil pressure.

e To perform oil pressure inspection, remove oil pressure
switch and attach oil pressure gauge.

Engine speed (rpm) Idling 2,000 6,000
) . | Approx. 147 | Approx. 294 | Approx. 451
Delivery pressure kPa (kg/cm?, psi
Y P kofom™ oSl s 2n | (3,43 | (46, 65)

QOil temperature at B0°C (176°F)

(2) OIL PAN DISASSEMBLY AND ASSEMBLY

Baffle plate

3 : Nem (kg-m, #1b)

(2)
6.3 -8.3(0.864-0.85, 46 -6.1}
/ H Bolt(

'

Baffie plate

Boit (4) 63-8.3

ea3-83 ] 85,
(0.64-0;,\? 1) - :
46 -6.1) , ;

Bolt (2
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12. 0Oil Pan, Oil Pump and Qil Strainer

Removal and Installation (Cont’'d)
(3) OIL PUMP DISASSEMBLY AND ASSEMBLY

Regulator valve
[Point 2]

Regulator
spring

O

&

Ragulator washer

[O): Nem (kg-m, ib)

>

Screw (7)

[0)3.7-5.0(0.38 - 0.51, 27 - 3.7)

Pump housing [Point 1

@@

Outer gear
[Point 1]

egulator plug

39 - 69 (4.0 - 7.0, 29 - 51)

Pump cover

Inner gear [Point 1, 3)

[Point 1] Oil pump inspection

e Check inner gear, outer gear and housing for scratches ¢
wear.

® Use a feeler gauge and measure the foliowing clearances

Measurement position Standard value mm (in

(3 | Outer gear and housing ciearance 0.114 - 0.2 (0.0045 - 0.0079)

@ | Outer gear and inner gear top clearance 0.180 {0.0071) max.

@ |Inner gear and housing side clearance 0.05 - 0.07 (0.0020 - 0.0028)

(@ |Outer gear and housing =ide clearance 0.05 - 0.11 (0.0020 - 0.0043)

® | Inner gear and housing flange clearance (Ooog:: ' 383;6)

CAUTION:

Measurement position & is the figure obtained by subtractin
the housing flange outside diameter from the inner gear insid
diameter.
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Measurernent position @, @

Straightedge

X
Feeler gauge

Measurement position (8)

!
Inside micrometer l

Measurement position (§)

Blz-2659

12. 0Oil Pan, Oil Pump and Oil Strainer
Removal and Installation (Cont’d)

[Point 2] Regulator inspection

e Check oil pressure regulator valve sliding surface and
spring for wear and damage.

Valve and valve hole

0.04 - 0.097 mm (0.0016 - 0.0038 in)
clearance

, Housing
side
ey
C_wer
side - '
Groove

[Point 3] inner gear installation

o Be careful because the inner gear has specific assembly
direction.

e The side with the groove must face the cover side.
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13. Engine Overhaul

This section describes the complete disassembly of the engine assembly removed from vehicle without
transmission. It also explains the inspection, replacement of malfunctioning, damaged or worn parts,
necessary adjustments and sequential assembly order to produce a standard engine condition.

13-1 OVERHAUL CAUTIONS

(1) Disassembly

@ Use correct and suitable tools whenever possible, and do not try any unsafe or unreasonabie pro-
cedures.

@ Be careful with operations on mating surfaces and sliding surfaces to prevent ioss of surface accu-
racy.

@ Make marks on disassembled parts for organized, thorough damage detection and precise assem-
bly.

@ Loosen nuts and bolts in a diagonal direction from the outside, being careful to follow the numeri-
cal order when indicated.

(2) Inspection, repair and replacement

(1> Repair or replace after completing parts inspection following the inspection procedures. Perform the
same inspection for the new parts and replace paris as necessary.
{(3) Assembly

@ Always use a torque wrench to tighten nuts and bolts to the specified torque.

@ Tighten nuts and bolts from the center to the outside diagonal direction, gradually in two or three
successive stages. Follow the numerical order when indicated.

@ Gaskets, packing, oil seals and O-rings should be replaced with new ones in principle.

@ Each part should be cieaned thoroughly and blown off with compressed air. In particular, check that
oil and water passages are not clogged or obstructed.

® Be careful not to scratch or damage sliding or mating surfaces. Clean off all dust, debris or foreign
matter. Lubricate all sliding surfaces with an adequate coating of oil.

13-2 CYLINDER BLOCK ASSY ASSEMBLY AND DISASSEMBLY
Tools required

Name Application

Engine stand ASSY
STQ501 S000

Engine main unit overhaul

Engine attachment
KVv101 08500

Special tools

Engine sub-attachment
KV101 14500
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13. Engine Overhaul (Cont’d)

Name

Application

Special tools

Rear axie bearing drift
Kv401 00900

Rear oil seal drift
§T3002 2000

Rear oil seal instailation

Pilot bearing puiller
ST1661 0001

Pilot bushing removal

Piston ring compressor

Piston ASS3Y installation

Tools Piston ring expander Piston ring removal and installa-
tion
Dial gauge Crankshait, etc. inspection
Magnetic stand Crankshaft, etc. inspection
Inside micrometer Connecting rod, etc. inspection
Plastigage Oil ciearance inspection
Measurement [ . . .
Micrometer Piston, etc. inspection
tools
Connecting rod aligner Connecting rod inspection
Bore gauge Cylinder block, etc. inspection
\-block Crankshaft, etc. inspection
Straightedge Cylinder block, etc. inspection
Engine slinger Engine removal and installation
Service set-
tings 7
)
L
Rear
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13. Engine Overhaul (Cont'd)

&-—-———' Detonation sensor bolts (2} @15 -21(1.6-21,12-15)
Alternator @9 @ = Detonation sensor

adjustment bar @ . _.__,-—F:ear oil seal [P
= / »

\ Betainer bolt {6)

oint 7]

W water pump
Water pump beolt .

Oil pumo bolt =

9.0-11.8 7 Direa ol 1463783 (064 - 0.5,

0.92 - 1.2, §%0il ear o 4.6-6.1)

(SIT -87)8 Lljmp seal retainer v '

N gask'et\"' ! [Point 6]
8 -‘ = ' i Point 30, 31, 32, 33
Sy’ e . A0 Cylinder block [Point 30, 31, 32, 33]

77 o= : i 30 - & @ﬁ‘

flp X " E Oil jet {Point 11]
N Sl %>Bolt B

oy 50(3.8 - 5.1, Pilot bushing [Point 23]
’1“‘_; Power steering - pjg B gg(g 8 g
oit pump

brapket

Q E Front oil

sea! air | Flywhees bolt 16) [Point 4]
conditioning” gt (4) 142 - 152 (14.5 - 15.5, 105 - 112)
Oil pump PO RSSOr [O]:;:;ré 50
PO W o &
P Main O (V%) r
E Piston bearing s
[Point 8, 16, 17, 19, 21} [Point 22, 26, 31] .

Piston ring

Piston pin \ )
: [Point 12, 21] Crankshaft L
{Point 14, 15, 17, 33]\ /% .\ [Point 22, 27, 28] L - bt~
.’i k\//‘l
@ Snap ring [Point 13]

2 Flywheel [Point 3, 5)

Connecting rod
[Point 8. 9, 18, 18] __~Connecting rod bolt (2) ‘ \
‘ 87 [Point 20] - |

N Beta s
[Point 25] . .3,

/ﬂ 34 - 38) [Point 24]

[~
E Connecting rod bearing \Gil
[Point 10, 18, 28, 29] &ﬂr

il pan nut

Connecting rod cap—"" Baffle pla ! @ 31-42(3.2 - 4.3,
{ * |/ .'._;’-ﬂ/ > 23 -31)
Connecting rod nut —— =8 — L —=———Baffle plate
- 1/".'::\9 /
C)@ 1541 €39 O-ring _/%-/el , .
(1501, 10.840.7) é = e — :
|

=]

@ 60 +5 ' : é ; >3 Spring
-0 ,v@ Bolt (2) washer
[Point 10] {3 ~Je-2
il strajner % (1.6 - 2.1.
[Reter to EN-92] ' / 12- 15
Bolt
Oil strainer boit (12 Y5il pan bolt (M1
0
n : Engine il Hs-s -8.3 (0.64 - 085, 4.6 - 6.1) @ ";1 -2 { )
5 : Liquid gasket Bil pan bolt (M8§) 4 {3.2-43,
: ; 6.3 - 8.3 (0.64 - .85, 4.6 - 6. 23 - 31)
6 . Always replace after every disassembly. [UJ { 085,46 -6 1()20 er’@ Brain plug [Refer to EN-92]
[ : N-'m (kg-m, ft-1b) o3 waps‘:]e( érﬁzg . 30 (3.0 - 4.0, 22 - 29)
Additional work required: Water pump
e Drain and refill: cooling water {Point 1] Oil pump
¢ Remove and insiall: Qil cooler, oil strainer
Engine All harnesses and connectors
Collector

Throttle chamber

intake manifold

Turbocharger, exhaust manifold
Timing belt

Cylinder head ASSY

Alternator

Starter motor

Clutch cover, clutch disc

Qil pan, oil strainer
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Reference: Engine selection assembly

13. Engine Overhaul (Cont’'d)

Part Grade Indication Selection Combination
{) Piston selection
_ Urab mm i
( Piston grade Front mark -~ Stamp)
1
{No. 1 - No. 3} Grade No ~— B 3
Cytinger block bore diameter 86 (10 £3.38621 Max, ! 86020 {3 3866 Max 85030 (3. 3870) Max
Greater than &6 000 (2.3858) Greater tnan 86.010 [3.3862) Greater than 86 020 (3.3886)
poston diameler 85965 (3.3844) Max 85,975 (3.3548; Max 85985 |3 3852) Max.
c ” Greater than B85.855 {3 38200 Greater than 85.965 {3.3844) | Greater than 83.975 (3.36848)
-9 Pision clearance 0 (35 - 0.655 (0.0014 - 0.0022}
® Service seling gart
o . Piston and piston pin
o / identification STD 5. §TD 2 STD 3. 0.508. 1008
symbol . . .
Piston pin grade {0.1) (Z) Main bearing selection
Ut mm {in)
\ —— | 58.651 (2.3001; | 56.557 (23093 1 58.663 (230961 | SB.670(2.3098)
. b;;rm housiag Max Max Max Max,
- § m“e'r ;:\ameler ‘ Greater than Greater than Greater than Grealer han
Front Bearing Front ) 58645 (2.3080) | 58.651 (2.3097) | S8.657 (2.3093 | 58663 {2.3096)
f Bore grade No. f'lOUS‘"EI f Crankshaft jour- | Grade No . ] . s
arade No. L na) d-ameter stamp
i Bearing grace No stoe | §TOt sTD 2 sTD 3
54 975 (2.1844) ‘ 1818 - 1.821 1871-1824 | tBee-1B27 1827 - 1.830
Max | . Bearing WICkNESS | 1y 0746 - @.0717) 10 0717 - 0.0738) | (0.0718 - 0.07191 | (90719 - ©.0720)
o Greaier man ol crearance | on2eim.046 2.028/0.046 0028/0 046 0 028/0.047
< 54.969 {2.1641) {0.0051/00018) | {0.0011/0.0078) | (0.0011/0.0018} | [0.0011/0.0015)
= ,
g ) feertdicabon caier Black i Brown Nane Yellow
-3 ] Bearing grade No. STD 1 STD 2 STO 3 sTD ¢
[= 18g1- 1824 | 1824-1827 | 1827.1830 1830 - 1833
= 54.969 (2 1641) -
@ Max : [Bearing thickness | 021y 00748y | (0.0718 - 0.0719) | (0.0719 - 0.0720) | (£.0720 - 0.0722)
2 Greater than ! ol clearanse 0.028/0 (46 0.028/0.045 0.028/0.045 05280047
54.963 2 1639) ‘ (0.0011/0.0018) | (0.0011/0,0018) | {0.0011/0.0018] | 10.0011:0.0019)
i Identification color Brown : None Yehow Blue
zDP?ftIURI‘:‘B_; ?Vadfi Tto"'de ! \ | [Bearing grade No STD 2 STD 3 STD 4 STD 5
0. 110 No. 7 fr si
orn 18 54953 (2.1699) | Bearing thickness 820 - 1827 1B27 - LB3D , 1830-4.833 | 1833-1836
Lower pin, Max | , c 10.0718 - 0 0719) | (0.0719 - 0.0720) |10 0720 - 0.0722) [0.0772 - 0.0723)
Wo. 1 -No & Greater than ‘ o clearance | 0.028/0.045 0.028/0.045 0.028/0.046 0.026/0.047
from left side 54,957 (21637} | ©001:0.0018) | ©0011/0.0018) | 10.0011/0.0018) | (0.0011/0.0078)
i | Idemtification color I Nong 1 Yellpw Biue } Green
T (Bearing grage Mo | 51D 3 T sToe sTos | 5TR6
BER [2]1] 54,957 (2.1637) ‘B thick 1,827 - 1,830 4 B30 - 1833 1833 - 1836 | 1.836 - 1 838
6] 1 [B[o[010] Max. ‘ , | Beaning tnickness |y 4n 15 . g o7ty | 10.4720 - 0.0722) | (€ 0722 - 0.0723) | 00723 - 0 0724)
Stamping Greater than | il clearance 2.028/0.046 0 028/0.046 0.028/0.046 0.028/0.047
axample 54.931 {2.1634) | (0.0011/0.0018) ‘ 10.0011/0.0018) | (0.001%/0.0018} | (0.0017/0 0019}
| Identhoaton color Yeltow ! Blue Green Pink
| I
Service setting parils. $TO 0 - 8, US 0.25 mm (0.0098 in)
) (3 Piston pin selection
Piston arade Unif: mm tin)
(Stamp)
.
Grade No., :
£ 21,006 - 21.000
o Pigton pin hole diameter {im i 21.012 - 21.006
- 108270 - 0.6258) {0 8272 - 0.8270)
=) ) 20,995 - 20.969 21.001 - 20995
a— Piston pir exlernal diameter nj :
w ‘ ' 3 0.8266 - 0.826%) 10,8268 - 0.5286)
o Piston p‘.n Riston pin clearance (in) I 0.005 - 9 017 (0 0002 - 0.0007)
grade {0.1) Service soting
Identification Piston 21d piston pin
. 1
Cylinder No. {1-6) symbol $70 1, §T0 2. ST 3. 0.%65. 1.009
@ Connecting rod bearing selection
Jnit: mm {in)
T
o TTe— Connecting rod large Less than 51.007 (2.0081) | _ 51.013 (2,0084) Max
| v N ———
E f ‘JFFBT journal grade NO.. [ \Jnd. inside diameter 51900 {2.0079) Min 510067 (2.0081) Max.
3 No. 1 1o No. 7 from left side | Crank pin diameter Grade No. stamp o 1
0 . m Bearing grace No: STD 0
Lower pin 99
hel No. 1 - NO' 6 i o <5 Bearing thickness: 1.500 - ST0 +
2 N X o "d 19 a] 47 §74 (1.8887) Max, 0 1503 (00591 - 0.0592) 1,503 - 1.506 (0.0592 - 0.0593)
o om |eft side Greater than 47958 (1.8885} | Qil ciearance: 0.020:0.039 0.021/0.039 {0.0008:0.0015)
= {0.00080.6015) Brown
= identification color: None
) I
@ | $T0 1 ST 2
c &7 968 {1.6885) Manx, ] 1.503 - 1.506 {0.0592 - 06.0543%) | 1.506 - 1,509 (0.0593 - 0.0584)
8 Bamping Greater than 47 951 (1,8882) 0.020:0 540 {0.D00B/0. 001 0.021/0.040 {0 0004/0.0016)
example f‘ Brown | Graen
\ Service selling parts
US 008 mm [0 0031 in), US 012 mm {0.0047 wnj. LS 0.25 mm (( 0098 in)
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B2 RB26 DOHC EGI (ECCS) TWIN-TURBOCHARGER ENGINE
13. Engine Overhaul (Cont'd)

[Point 1] Cooling water, drain and refill
Draining

e Drain the water in the cylinder block compietely from the
drain plug.
Refilling

e Refer to Cooling Water Filling Method (B8&) for details.

[Point 2] Engine stand installation and removal

e The engine sub-attachment is attached by 6 bolts to engine
mounting bracket on right side of engine.

Engine stand ASSY
(ST0S01 S000}

Nut (4) Engine
Boit (4)
M2 X 1.5 Q= 30) {(Mi2x 1.5)  sub-attachment

29 - 45 (4 . 5 9 - 36) (\f@ekwimmsoo}

m@j
Engine attachment Bolt (6) \
{KV101 06500} M10x 1.5 § = 25
3: Nem (kg-m, ft-Ib) 39 - 49 {4 - 5, 29 - 35)

[Point 3] Flywheel runout

e Set dial gauge to flywheel where it contacts clutch.
e Turn the flywhee! and measure the runout.

Dial gauge

Runout (total indicator reading) .10 mam (0.0039 in}
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Ring gear
stopper

Bolt
142 - 152 N'm
{14.5 - 15.5 kg-m,
105 - 1120ft-llb)/

13. Engine Overhaul (Cont’d)
[Point 4] Flywheel removal and installation

Removal

e Use ring gear stopper to secure flywheel and remove.

Installation

e Before installing bolts, coat the thread and flange of bolt
with engine oil.

e Aifter tightening the flywheel installation bolts halfway, use
the ring gear stopper to secure fiywheel and tighten boits.

142 - 152 N-m

Flywh ighteni
ywheel bolt tightening torque (14.5 - 15.5 kg-m, 105 - 112 ft-Ib)

g8-85mm

{0.315 - 0.335 in)
Knock pin
protrusion distance

Knock pin

— Flywheel

[Point 5] Fiywheel knock pin insertion

e Insert the flywhee! knock pin so pin protrudes 8 to 8.5 mm
{0.315 to 0.335 in).

[Point 6] Rear oil seal retainer remova! and installation

Removal

e Insert a screwdriver in the gap between main bearing cap
and rear oil seal retainer to remove seal.

Cleaning
e Use a scraper to remove liquid gasket,

CAUTION:
Also remove liquid gasket in grooves.

e Clean the cylinder block side in the same way.
e Clean mating surface with white gasoline or equivalent.
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Cut here.

N

: \sh WS3683

Apply a cortinuous bead of ligquid gasket to
matmg surfaces 2.0 to 3.0 mm (0.079 10 0.118 im}

Apply liquid gasket
1o inner surface
\; around hole perim-
eter area.
=)
Q

Boit (8)
\Ms 3-83Nm

™ (0.64- 0.85 kg-m,
46-8.1 flb),

. %
Rear cil seal
retainer

13. Engine Overhaul (Cont’d)
Installation

¢ Apply liquid gasket to mating surface and install unit within
5 minutes after coating.

e Cut nozzle end of liquid gasket (KP510 00150) tube as
shown in figure and use tube presser for application.

e Apply liquid gasket continuously to rear oil seal retainer as
shown in the figure on left.

CAUTION:

(1) Be sure liquid gasket is 2.0 to 3.0 mm (0.079 to 0.118 in)
wide.

{2) Refill engine oil and start engine 30 minutes after assem-
bly is completed.

e Align rear oil seal retainer with dowel pins.
e Tighten the 6 bolts uniformly.

Rear oil seal retainer bolt tightening
torque

63-83Nm
(0.64 - 0.85 kg-m, 4.6 - 6.1 fi-Ib)

KV401 00900
5T3002 2000

[Point 7] Rear oil seal removal and installation

Removal
e Use a screwdriver or suitable tool to remove the seal.

Installation

e Be careful not to scratch or damage the oil seal perimeter
area. Use an oil seal drift [outside diameter: 100 mm (3.94
in)] to install new oil seal.

& Apply a coat of engine oil or chassis grease to oil seal lip
perimeter area.
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Press with hammer ha

or similar objecty, "ﬁ '

ﬁﬁ

Piston ring
COMPressor

13. Engine Overhaul (Cont’d)
[Point 8] Connecting rod side clearance inspection

e Use a feeler gauge to measure the thrust clearance
between the connecting rod and crank arm.

Unit: mm {in)

Standard 0.2-0.3(0.008-0.012)
Limit 0.4 (0.016}

[Point 9] Piston and connecting rod ASSY removal and
installation

e Use a hammer handle or similar too! to press unit to cylin-
der head side.

instaliation

e Set crank pin at B.D.C. (bottom dead center) position.

e Coat cylinder bore, crank pin and piston with engine oil.

e Assemble piston with front mark on piston head facing the
front of engine. : ‘

e Use a piston ring compressor to install piston and connect-
ing rod assembly in cylinder block.

CAUTION:

Be careful not to strike or deform oil jet pipe with large end of

connecting rod.

[Point 10] Connecting rod nut tightening

e Apply engine oil to connecting rods and nuts before assem-
bly.
e Tighten nuts in two or three stages.

1st time Torque wrench 14-16 Nem
4 (1.4 - 1.6 kg-m, 10 - 12 ft-ib)
2nd time Angle wrench (°) 60 - 65
CAUTION:

. Do not use visual angle measurement for tightening torque it
an angle wrench is not available.
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-
9
Evebotlt
€ 30 - 40 Nem
AN “:\\\t}?// cof {3.1- 4.1 kg-m
/ f 22 - 30 ft-Ib)
N :

13. Engine Overhaul (Cont'd)

[Point 10] Connecting rod bearing installation

e Apply engine oil to bearing surfaces when assembling con-
necting rods and bearings. Do not apply engine oil to rear
side of bearing, only clean this area.

e Align connecting rod bearing retainer notches and install.

e Align connecting rod oil holes and bearing oil holes.

[Point 11] Oil jet installation
e Setoil jet position securely and check that it does not inter-
fere with piston.

If oil jet pipe contacts piston or is bent, replace it with new
part.

30-40 N'm

il jet tighteni
Qil jet tightening torque (3.1- 4.1 kg-m, 22 - 30 ft-1b)

" Pistoh ring

expander
Identification
mark
Qil ring spacer Top ring opening

Qil ring
> JUpper rail opening
=2

Front <
mark @
S

/ Qil ring
Second ring opening Lower rail
opening

[Point 12] Piston ring removal and installation

Removal

e Use piston ring expander to remove rings.
CAUTION:
Be careful not to scratch piston.

Instaliation

e Use piston ring expander to install piston rings in correct
position.

e The stamped marks on top and second piston ring openings
must face up.

Position piston ring openings as shown in the figure on left and
install.

CAUTION:
Be careful not to scratch piston.
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——

Snap ring
pliers

o

VAN ) )

Front mark

Micrometer

13. Engine Overhaul (Cont'd)
[Point 13] Snap ring removal and installation

Removal

e Use snap ring pliers to remove rings.

Installation

e Use snap ring pliers and install ring securely in groove.

CAUTION:
Do not reuse snap rings.

[Point 14] Piston pin removal and installation

e When removing and installing piston pin, use a heat gun to
heat piston to 60 to 70°C (140 to 158°F).

e Place suitable tool against piston pin and use press or
plastic hammer.

Piston pin press-fit
e Apply a liberal amount of cil to pin, pin hole, and connect-
ing rod small hole.

e Position piston front mark so the connecting rod oil hole
faces right side of engine (left side when viewed from front)
and press-fit.

CAUTION:

Press-fit piston pin from the front of piston to the rear side of
piston. ‘

[Point 15] Piston pin inspection
e Measure outside diameter of piston pin with micrometer.

20.989 - 21.001 mm
(0.8263 - 0.8268 in)

Standard
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13. Engine Overhaul (Cont’d)
[Point 16] Piston inspection

Micrometer . . R . . .
® Measure outside piston skirt diameter with micrometer.
Measuring point Distance from bottom: 13 mm (0.51 in)
Standard 85.955 - 85.985 mm (3.3840 - 3.3852 in)

o Measure inside diameter of piston pin hole with inside
micrometer.

Standard 20.987 - 20.998 mm (0.8263 - 0.8267 in)

¢ Five types of pistons are available for service (STD1, STDZ2,
STD3, 0.50S, 1.008).

[Point 17] Piston pin clearance inspection

e Piston pin clearance is the figure obtained by subtracting
the piston pin outside diameter [Point 15] from the piston
pin hole inside diameter [Point 16].

Piston pin clearance at normal

temperature [20°C (68°F)] 0 to —0.004 (0 to —0.0002 in)

[Point 18] Connectling rod inspection

Fesler gauge Bend and torsion inspection

e Measure the bend and torsion with connecting rod aligner.

Connecting

rod aligner Bend limit 0.15 mm (0.0059 in)

Torsion limit 0.3 mm (0.012 in)

Small end inside diameter inspection

e Using an inside micrometer, measure inside diameter of
connecting rod small end.

Standard 21.000 - 21.012 mm (0.8268 - 0.8272 in)
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Inside
micrometer

13. Engine Overhaul (Cont'd)
Connecting rod bearing inside diameter inspection

e Install connecting rod bearing in connecting rod and cap.
Tighten connecting rod nuts to specified torque and mea-
sure connecting rod bearing inside diameter.

] 4-16 Nm
Connecting rod 1st time Torque wrench | (1.4 - 1.6 kg-m,
nut tightening 10 - 12 ft-Ib)

torgue
2nd time Angle wrench 60° - 65°
Standard value 47.889 - 48.007 mm (1.8883 - 1.8900 in)

Front mark
Piston grade
il {1-3)
hole
Small
end hole
grade (0.1)
\‘\I
7 f Piston pin
] =, grade {0.1)
Big end hole grade (0.1} |dentification
Cylinder No. {1 - 6) symibol

[Point 19] Connecting rod small end bushing clearance

o The measurement difference of the small end inside diam-
eter [Point 18] and outside diameter of piston pin {Point 15]
is the bushing clearance. (Full flpat type)

Bushing clearance standard 0.005 - 0.017 mm (0.0002 - 0.0007 in)

Groove

Feeler gauge

Piston ring

=)
o=

e The connecting rod small end and piston pin outside diam-
eter are separated into two grades at the factory. Check
that the grades (0.1) conform for both parts because the rod
and pin are selected and fitted according to bushing clear-
ance.

[Point 20] Connecting rod cap bolis

e Connecting rod cap bolts have grooves to prevent them
from disengaging.
e For this reason, do not tap the ends to remove bolts.

[Point 21] Piston ring end gap and side clearance

Ring end gap inspection

¢ Using a piston, press the piston ring into the middie of the
cylinder, and measure the gap.

Part

Top ring 2nd ring Gil ring

Iltermn

Bore grade 1, 2,
3:024-034
(0.0094 - 0.0134)

0.42 - 0.57 (0.0165 | 0.20 - 0.60 (0.0079

Standard mm (in) - 0.0224) - 0.0236)

Side clearance inspection
e Measure the clearance between piston ring and piston ring

groove.
Part
Top ring 2nd ring Qil ring
ltem
Standard mm {in) * 0.040 - 0.075 0.030 - 0.085 0.065 - 0.135
(0.00186 - 0.0Q30) | {0.0012 - 0.0026) | (0.0026 - 0.0053}

e Three types of piston rings (STD, 0.505, 1.00S} are avaiiable
for service.
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s

A

13. Engine Overhaul (Cont’d)

[Point 22] Crankshaft thrust clearance inspection

e Use a feeler gauge to measure the clearance between the
thrust bearing (No. 4 bearing)} and the crank arm when
moving the crankshaft toward front and rear of engine.

Standard 0.05 - 0.18 mm {0.0020 - 0.0071 in)

Limit 0.3 mm (0.012 in)

Pilot bearing puller
ST1661 0000

L\
11

l
W

c _EJ7 ~ P
hpe (o % 2 % % &E
@ ® @ 5 @2

[Point 23] Pilot bushing removal and installation

Removal
e Use a pilot bearing puller to remove pilot bushing.

Installation
e The pilot bushing installation position is shown in figure on
left.

[Point 24] Main bearing bolt removal and installation

‘Removal

e Remove bearing bolts in reverse order of numbered
sequence shown in the figure.
Installation

e Tighten the bearing bolts to the specified torque in two or
three steps in the sequence shown in the figure. After tight-
ening to the specified torque, check that crankshaft turns
smoothly.

Main bearing bolt tight-

. 46 - 52 N'm (4.7 - 5.3 kg-m, 34 - 38 ft-1b}
ening torque

CAUTION:
Apply a coating of engine oil to the bolt threads and bolt seats.
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Crush height

13. Engine Overhaul (Cont'd)
[Point 25] Main bearing cap removal and installation

Removal

e Use screwdrivers to pry the bearing caps open.

CAUTION:
Be careful not to scratch the oil pan rail surface.

Installation

e Position main bearing cap ensuring the installation
direction, then fit onto cylinder block by lightly tapping it in
a number of locations with a copper hammer or suitable
tool.

[Point 26] Main bearing inspection

e The bearing end should protrude when installed in main
bearing cap or cylinder block.

This protrusion is called the crush height.

T : - ®
Oiup?orf-g)und NOR

[Point 27] Crankshaft inspection

Out-of-round and taper inspection

e Use a micrometer to check each journal (No. 1 to No. 7)and
each pin (No. 1 to No. 6) in four locations shown in the fig-
ure.

e The out-of-round value is the difference of the dimensions
in directions ® and @ .

e The taper value is the difference of the dimensions mea-
sured at points @) and @.

Out-of-round and taper limil 0.005 mm (0.0002 in)

Micrometer

Pin and journal inspection
e Use a micrometer to measure pin and journal diameters.

Pin diameter standard 47.961 - 47.974 mm (1.8882 - 1.8887 in)

Journal diameter standard 54.859 - 54,975 mm (2.1634 - 2.1644 in}
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13. Engine Overhaul (Cont’d)

Curve inspection

e Use V-blocks on a fixed surface and support journals o
both ends of crankshaft {(No. 1 and No. 7).

e Position the dial gauge vertically on middie of No. 4 jow
nal as shown.

e Turn crankshaft by hand in one direction and read diz
gauge movement.

® The runout is equal to one-half of dial gauge movement,

Limit 0.05 mm {0.0020 in)

[Point 28] Connecting rod bearing oil clearance
inspection

Method A (using inside micrometer and micrometer)

e The oil clearance can be calculated from the connecting
rod bearing inside diameter and the crankshaft pin diame
ter measured in [Point 18] and [Point 27].
(oil clearance) = (bearing inside diameter) ~ (crankshaf
pin diaineter)

Plastigage - - <5 . W\g; Method B (using plastigage) _
e “/1 e Remove all dust from crankshaft pins and bearing surfaces
e Cut off a piece of plastigage slightly shorter than the bear
ing width. Place the plastigage on crankshaft in direction o
axis, being careful not to place on oil hole.
e Assemble connecting rod bearing in connecting rod caf

and tighten connecting rod nuts to specified torque.

i 4-16 N-m (1.4- 1,
Connecting 1st time Torgue wrench ! m ( 6
rod nut tight- kg-m, 10 - 12 ft-Ib)
ening torque | 2pd time Angle wrench (%) 60 - 65
CAUTION:

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

® Remove connecting rod cap and bearing. Measure plasti-
gage width with plastigage scale.

Standard 0.020 - 0.040 mm (0.0008 - 0.0016 in)
Limit 0.090 mm (0.0035 in)

e [f the oil clearance exceeds the limit, refer to [Point 29] and
select the appropriate bearing.
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Small end hole
grade (0.1)

Big end grade (0.1)
Cylinder No. {1-6)

Main journal grade number, 7
1 to 7 from left side

Pin journal ¢ =
grade number,——L 22 %%
1 to 6 from ' OET
. SN
left side <

4
[2]3]z]3]2]z] ]
(e[ Jofofotia]
Stamp
example

13.

Engine Overhaul (Cont’'d)

[Point 29] Connecting rod bearing selection and

engaging

e Select the proper sized bearing because connecting rod
bearing prevents fluctuation in the oil clearance. Three
bearing thicknesses are available to fit the inside diameter
of the big end of connecting rod and the crank pin diame-

ter grade.

e When replacing connecting rod bearing, check big end
inside diameter grade (indicated on the opposite side of
connecting rod oil hole) and the pin diameter grade (indi-
cated on crankshaft No. 1 counterweight front surface).
Select connecting
according to the following table.

Connecting rod bearing selection chart

rod bearing with proper thickness

LInit: mm (in)

Connecting rod large

Less than 51.007

51.013 (2.0084) max.

end inside (2.0081) .
diameter | 61.000 (2.0078) max, | >1007 (2-:0081) min.
Grade
Crank pin diameter jnumber 0 1
stamp
Bearing grade No.:
STD O
Bearing thickness: STD 1
47.974 (1.8887) max. 1.500 - 1.503 1.503 - 1.508
Greater than 47.968 | 0 (0.0591 - 0.0592) (0.0892 - 0.0563)
(1.8885) Qil clearance: 0.020/ 0.021/0.039
(0.0008/0.0015)
0.039 (0.0008/0.0015)
Brown
Identification color:
None
STD 1 STD 2
1.503 - 1.508 1.506 - 1.509
47.968 (1.8885) max. ] {0.0592 - 0.0593) (0.0593 - 0.0594)
47.961 {1.8882) min. 0.020/0.040 0.021/0.040
(0.0008/0.0018) (0.0008/0.00186)
Brown Green
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13. Engine Overhaul (Cont'd)

. R (radius) 2.0 (0.079) e When using undersize bearings, measure bearing inside
r L}* journal _ diameter when bearing is instalied. Grind pin so oil clear-
16 mosusl ance conforms to specified value.
( ; Unit: mm (in)
Size Thickness Grade No.
o : 1.541/1.549
uso. .0031 : ' 8
- 0.08 (0 ) (0.0607/0.0610)
o 1.561/1.569
12 {0.0047 1
U50.12 (0.0047) (0.0615/0.0618) 2
Unit - mm (in)
1.626/1.634
usD. .0088 25
®E ) (0.0840/0.0643)

CAUTION:

Be careful not to scraitch fillet roll when the crank pin is being
ground for use with undersize bearing.

[Point 30] Main bearing oil clearance

Method A (using bore gauge and micrometer)

e Install main bearing in cylinder block and attach bearing
cap. Tighten bearing cap bolts to specified torgue and mea-
sure bearing inside diameter.

Bearing cap bolt tight-

: 46 - 52 N'm (4.7 - 5.3 kg-m, 34 - 38 ft-Ib})
ening torque

® The oil clearance distance can be calculated from the val-
ues for the outside diameter of crank journal measured in
[Point 27).

(Ol clearance) = (bearing inside diameter — {crankshaft
outside diameter)
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13. Engine Overhaul (Cont’d)

P> NN SER Standard 0.028 - 0.047 mm {0.0011 - 0.0019 in)
NN ey
Plastigage =7 \ =) AN
e N N Limit 0.090 mm (0.0035 in)
o ) : -\

e If oil clearance exceeds limit value, refer to [Point 31] and
select suitable bearing.
Method B (using plastigage)

e Remove all dust and oil from each crankshaft journal and
e bearing surface.

0 i e Cut off a piece of plastigage slightly shorter than the bear-
—/ 1 e Al ing width. Place the plastigage on crankshaft in direction of

axis, being careful not to place on oil hole.

e Assemble main bearing and bearing cap. install bearing
cap onte cylinder block and tighten cap bolts to the speci-
fied torque.

Bearing cap boit tight-
ening torque

CAUTION:

Do not turn crankshaft while plastigage is being inserted.

e Remove bearing cap and bearing. Measure plastigage
width on plastigage scale.

CAUTION:

If excessive bearing clearance still exists, use a thicker main

bearing or undersized bearing so that the specified bearing

clearance is obtained when measured by Method A as well.

46 - 52 N'm (4.7 - 5.3 kg-m. 34 - 38 ft-ib)

[Point 31] Main bearing selection and engagement

e Select the proper sized bearing because main bearing pre-
vents fluctuation in the oil clearance. Seven bearing thick-
nesses are available to fit the cylinder biock bearing hous-
ing and crank journal diameter grade.

Note: Selection engagement is performed only for standard
s51Ze.

MNo.Z2  No.3 Nuld NoS Nob  No7
No. 1 bearing housing grade No.

(indicated on bottom face of cylinder block) and journal

No. 1 to No. 7 from left side i g

Pin journal grade \\GQQ\_%\\ diameter grade (indicated on cra}nkshaft. No. 1 counter-
No. 110 ND_S___"\(_G%DN \ ) weight front surface). Select main bearing with proper
from left side {W@ \M thickness according to the following table.

4

T L )y
N

Main journal grade number, { \ e When replacing main bearing, check the bearing grade

Stamp
exarnpie /

EN-115



B2 RB26 DOHC EGI (ECCS) TWIN-TURBOCHARGER ENGINE

Main bearing selection table

13. Engine Overhaul (Cont’d)

Unit: mm (in

58.651 (2.3091) 58.657 (2.3093) 58.663 (2.3096) 58.670 (2.3098)
Cylinder block bearing Max. Max. Max. Max.
housing inner diameter Greater than Greater than Greater than Greater than

58.645 (2.3089) 58.651 (2.3091) 58.657 (2.3093) 58.663 (2.3096)
) Grade
Cranlfshaft jour- No. 0 1 2 3
nal diameter
stamp
Bearing grade No. STDO S5TDA1 STD 2 STD 3
1.818 - 1.821 1.821 - 1.824 1.824 - 1.827 1.827 - 1.830

34.975 (2.1644) Bearing thickness 818 - 1.82 8 82

Max, . (0.0716 - 0.0717) | (0.0717 - 0.0718) | (0.0718 - 0.0719) | (0.0719 - 0.0720)

Greater than oil el 0.028/0.046 0.028/0.046 0.028/0.046 0.028/0.047

54.969 (2.1641) ! clearance st.0014/0.0018) | (0.0011/0.0018) | (0.0011/0.0018) | (0.0011/0.0019)

Identification color Black Brown None Yellow
Bearing grade No. STD t STD 2 STD 3 STD 4
1.821 - 1.824 1.824 - 1.827 1.827 - 1.830 1.830 - 1.833

54.969 (2.1641) Bearing thickness

Ma. ] (0.0717 - 0.0718) | (0.0718 - 0.0719) | (0.0719 - 0.0720) | (0.0720 - 0.0722)

Greater than Oil clearan 0.028/0.046 0.028/0.046 0.028/0.048 0.028/0.047

54.963 (2.1639) fl clearance (0.0011/0.0018) | (0.0011/0.0018) | (0.0011/0.0018} | (0.0011/0.0019)

identification color Brown None Yellow Blue
Bearing grade No. STD 2 STD 3 3TD 4 STD 5
1.824 - 1.827 1.827 - 1. 1.830-18 1.833 - 1.836

54.063 (2.1630) Bearing thickness 82 82 8 830 %0 33 3

Max, ) (0.0718 - 0.0719) | {0.0719 - 0.0720) | (0.0720 - 0.0722) | (0.0722 - 0.0723)

Greater than Oil clearance 0.028/0.048 0.028/0.046 0.028/0.046 0.028/0.047

54.957 (2.1637) {0.0011/0.0018) (0.0011/0.0018) {0.0011/0.0018) (0.0011/0.0019)

Identification color None Yellow Blue Green
Bearing grade No. STD 3 STD 4 STD 5 STD 6
1.827 - 1.830 1.830 - 1.83 1.833 - 1, 1,836 - 1.839

54.957 (2.1837) Bearing thickness 83 8 836

Max. s {0.071¢ - 0.0720) | (0.0720 - 0.0722) | (0.0722 - 0.0723) | (0.0723 - 0.0724)

Greater than Oil clearance 0.028/0.046 0.028/0.046 0.028/0.046 0.028/0.047

54.951 (2.1634) (0.0011/0.0018) (0.0011/0.0018) (0.0011/0.0018) {0.0011/0.0019)

Identification color Yellow Blue Green Pink
| R20(0.0079) journal e When using undersize bearings, measure bearing inside

 Unit : mmin)

U_!_1.6 (6.063) pin

'V

diameter when bearing is installed and grind journal so oi

clearance conforms to specified clearance.

Unit: mm (in

Size

Thickness

Grade No.

U30.26 (0.0098)

1.950/1.958 {0.0768/0.0771)

25

CAUTION:

When crankshaft journai is being ground for use with undersiz:
bearings, do not scratch the filiet roll.
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13. Engine Overhaul (Cont'd)

[Point 32] Cylinder block inspection and correction

e Remove all oil and water deposits, gasket, seal material
and carbon from cylinder block,

Upper surface distortion and wear inspection

e Clean upper face of cylinder block and measure the distor-
tion in six directions.

Limit 0.1 mm (0.004 in)

e If the distortion exceeds the specified limit, resurface face
with surface grinder or replace block if necessary.

&
Iy

S |}

Cylinder inside diameter inspection

e Use bore gauge and measure cylinder bore for wear, out-
of-round and taper. Measure in three vertical locations (A,
B, C) and two directions (X, Y) for a total of six locations,

Unit; mm (in)

86.000 - B6.050

Cylinder inside diameter standard (3.3858 - 3.3878)

Wear limit 0.2 (0.008)
Qut-of-round limit 0.015 (0.0006)
Taper limit 0.010 (0.0004)

(1) Out-of-round measurement is difference of measurementin
two directions (X, Y).
(2) Taper is difference of measurement at top and bottom (A,

C).
¥ e Perform honing or boring when abnormality is inspected.
20 (0.79) 50 (23%)
} I X X
l A_1 100 (3.94) Ty
B
1
(=]
& |4
@

Unit: mm (in)
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13.

Engine Overhaul (Cont’d)

Cylinder honing

There are three types of oversize pistons, STD (standard -
0.02), O§ (0.5) and OS (1.0). When oversize pistons ar
used, hone the cylinder so the clearance between pisto
and cylinder conforms to the specified vaiue described i

[Point 33]. Oversize piston rings must be used that fit th
oversize piston.

[Point 33] Piston-to-cylinder bore clearance

The ciearance can be calculated from the measured value
for the piston skirt outside diameter [Point 18] and cylinde
inside diameter [Point 32] (X direction B location).
(Clearance) = (cylinder inside diameter) — (piston skit
outside diameter)

Standard at normal temperature 0.035 - 0.055 mm (0.0014 - 0.0022 in)
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Tools required

Name

Application

Measurement tool

EGI fuel pressure gauge
ST1859 0000

B0z - 0064

Fuel pressure measurement

-

Circuit tester

Resistance, voltage measure-
ment

Handy vacuum pump
EG1513 000

Part inspection

Engine tachometer

Engine speed inspection

Electronic system diagnosis
tester

CONSULT

EG1180 0000

Program

Systemn inspection, diagnosis

Check adapter !
EGi771 0000

Oscilloscope

Control unit input and output
signal inspection
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B3 ECCS (Electronically Concentrated Engine Control System)

1. Trouble Diagnosis
1-1 TROUBLE DIAGNOSTIC PROCEDURE

Ask customer in detail about problem
occurrence cendition, environment
and the problem.

Customer interview —

; . Check problem and understand
Probiem confirmation = e e .
occurrence conditions.

-

Seif-diagnosis

{} —————————————— Narrow down suspected systems

Basic inspection

Spark?
Fuel?
v o Actuator function
e Output signal
Inspection for individual systems —————— e & Harness

e Input signal
® Sensor

v

Confirmation test

CAUTION:

Engine problems are roughly divided inlo two types: problems relating to engine main body and those
related to control system. This section explains the trouble diagnostic method for the control system
under the assumption that the engine main body is normal. Consequently, attention should also be paid
to the condition of the engine main body and gasoline quality.
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1. Trouble Diagnosis (Cont’d)

Symptoms

(1} Diagnostic worksheet

KEY POINTS There are many kinds of operating conditions that lead to mal-
WHAT ... Vehicle & engine model functions on engine components. .
WHEN ... Date, Frequencies A good grasp of such conditions can make trouble-shooting
WHERE ... Road conditions faster and more accurate.

HOW Operating conditions, !n general, feelings for a problem depend on each customgr. It
Weather conditions, is important to fully understand the symptoms and conditions

when a customer complains.
Make good use of a diagnostic worksheet such as the one
shown below in order to utilize all the complaints for trouble-

[ Startability

shooting.
Worksheet sample
Customer name MR/MS Modefl & Year VIN
Engine # Trans. Mileage
Incident Date Manuf. Date In Service Date
{J Impossible to start O No combustion [0 Partial combustion

O Partiat combustion affected by throttie position
UJ Partial combustion NOT affected by throttle position

O Possible but hard to start ] Others [ ]
. 0 No fast idle -0 Unstable O High idle ] Low idle
O Idling
‘ O Cthers | ]
Symptoms -
3 Stumble [ Surge O Detonation 0J Lack of power
O Driveability [1 Intake backfire [0 Exhaust backfire
O Others | ]
[J At the time of start [ While idiing
[J Engine stall ] While accelerating 3 While decelerating
] Just after stopping 0 While loading
Incident occurrence J Just after delivery J Recently
(3 In the morning O At night 3 In the daytime
Frequency 1 All the time O Under certain conditions 1 Sometimes
Weather conditions O Not affected
Weather O Fine O Raining 1 Snowing O Others | i
Temperature O Hot [ Warm O Cool o Cold ~ (O Humid °F
J Cold O During warm-up _J After warm-up
Engine conditions Engine speed | ) ; . L ) 1 ) B
0 2,000 4,000 6,000 8,000 rpm

Road conditions

[ In town O In suburbs 3 Highway 0O Off road (up/down)

Driving conditions

0 Not affected

[J At starting C While idling O At racing
C While accelerating O While cruising
C While decelerating 1 While turning (RH/LH)
Vehiclespeed L1 o 1+ 1o 1 . 1 ., |
0 10 20 30 40 50 60 MPH

Check engine light

3 Turned on ZJ Not turned on
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E1277

B02-0811V

1.
(2)

(3)

Trouble Diagnosis (Cont’d)
Problem confirmation

Customer's explanation is often insufficient in clarifying the
status of the problem. Reproduction of the problem on the
actual car and its confirmation and analysis are therefore
essential. If unable to reproduce the problem, ask the cus-
tomer in detail about its occurrence conditions and try to
reproduce it under the indicated conditions. If unable to
reproduce, manually shake the concerned harness to check
for poor contact or other problems.

It is also recommended to collect and analyze the data
using CONSULT while driving.

When checking the actual vehicle, record data on normal
portions to assist in diagnosing a problem.
Self-diagnosis

if problems are attributable to the ECCS signal system,
probiem diagnosis should be narrowed down using the
self-diagnostic function.

¢ What happened up to present? Self-diagnosis

Real-time diagnosis or switch
ON/QFF diagnosis using the CON-
SULT “Data Monitor” function.

How about the signal system at
present?

(4) Basic inspection

e Check if the three elements of combustion are functioning
normally. Find out which system is faulty; fuel system, igni-
tion system or idling control system.

e Fuel? . | Are injector and fuel pump operating?

e Ignition? Are sparks present?

e ldling controi? Is AAC valve operating?

e Air-fuel ratio? Is air-fuel ratio feedback function normal?
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1. Trouble Diagnosis (Cont’d)

(5) Individual system inspection

An efficient method for ECCS diagnosis is to check the control unit output signals first. Continue by
checking individual parts such as actuators and sensors as well as input signals according to the results
of the output signal check.

[Procedure]

Note: The input data must be monitored first when using CONSULT.
{Only checking the output data does not provide accurate resulis.)

Actuator
output signal
is provided.

Yes

Yes Actuator

is operating

input signat
is provided,

Output
harness is
broken or
shorted

Input
sensor output
is provided.

Yes

Actuator
irtarnal
rasistance is
NOT M,

Actuator
is seized or

clogged.

! J. !

Y vy
. Harnass Control unit Sensor is Harness
Check other system. Actuator is faulty. is faulty. is faulty. faulty. is faulty.

B02-0812v
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B3 ECCS (Electronically Concentrated Engine Control System)
1. Trouble Diagnosis (Cont’d)

[Analysis]

Control wnit

Actuator

No sensor output
indicates a faulty
sensor,

if sensor output is
present even
though there is no
input signal, the
harne:s is broken.

If ne cutput signal
is present though
input signal is
provided, tha
harness is faulty
or control unit is
malfunctioning.

If actuator and
control unit are
normal when no
output signal is
provided, the
harness is broken.

if actuator does
not operate though
output signal is
provided the
actuator is faulty.

B02-0813%
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B3 ECCS (Electronically Concentrated Engine Control System)

1. Trouble

Diagnosis (Cont’d)

(6) Trouble diagnosis using measuring instruments (Operations in square frames |  [to be
performed with CONSULT.)

Diagnosis

(i) Reproducible problems

“SELF-DIAG RESULTS”

(Data collection)
“DATA MONITOR"

e When using CONSULT s

t Input signal monitoring
Monitoring of calculation

“DATA MONITOR"
Switch ON/OFF
Real-time diagnosis

e When not using —===——"
CONSULT

L—--bOsciIIcnsu:t.:’pe

results sent to output system

“ACTIVE TEST”
(Checks operation of in put &
sutput signal system.)

— Analysis

Understanding

{Waveform observation for injector,
ignition system, AAC vaive and

other output signals)

« Oscilloscope

the cause

Self-diagnosis’
{on-board)

{or circuit tester)
{10 signal waveform observation)

{3 Nonreproducibie ——.{

“FIELD TEST” -t

problems

“ACTIVE TEST"

(Waveform observalion using
Or oscilloscope)

L— Waveltorm observation using

osciiloscqpe

“DATA MONITOR" —

+— Analysis

'Understanding
the cause
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B3 ECCS (Electronically Concentrated Engine Control System)
1. Trouble Diagnosis (Cont’d)
1-2 MAJOR ECCS INPUT SIGNALS AND CONTROL ITEMS

Understanding the relationship between the input signals and control items {output) of ECCS is essen-
tial to efficiently determine the cause of problems.

Output

Input

Fuel injection control
{injector)

Ignition control (power
transistor, IGN coil)

Idle controi (ACC valve)

Crank angle sensor 120° signat

Determination of injector
ihjection timing
Engine rpm input signal

® Ignition timing start point

® Engine rpm input signal

Crank angle sengor 1° signai

Engine speed input signal

® Ignition timing count

# Engine speed input signal

Air flow meter

Intake air volume mea-
surement and control of
injector injection pulse

width

® Ignition timing control

Engine temperature sensor

Engine temperature
enrichment correction
Fuel cut range change

e Ignition timing alteration
due to water temperature

# Target speed change
according to water tem-
perature

Start signal

Start time enrichment

o Ignition timing control
during cranking

Throttie sensor

Fuel injection interrupt
Enrichment correction
during acceleration and
deceleration

Fuet cut judgment during
speed change control
Intake air volume mea-
surement

Soft idle switch {idie judg-
ment by throttle opening
angle)

Fuel cut due to ON signal
ON* — OFF time enrich-
ment

® Ignition timing change

¢ ldle controi start by ON
signal

Note *: Throttle sensor judges ON-OFF time instead of idie contact. Durin
throttle + ¢ {partially open)" throttle is detected. (The idle contac

lem occurs.)
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B3 ECCS (Electronically Concentrated Engine Control System)

1.

Trouble Diagnosis (Cont’d)

Idie control (ACC valve)

Output Fuei injection control Ignition control {(power
(injector) transistor, IGN coil)
Input
e Fuel cut changeover vehi-
cle speed
o Fuel cut at 0 km/h
Vehicle speed sensor (0 MPH)

vehicle speed
e Transmission shift posi-
tion judgment

» Idie controi start at vehi-
cle speed below 8 km/h
(5 MPH)

e Pulse width control by

Exhaust gas se i
aust g nsor air-fuel ratio feedback

Detonation sensor ® Ignition timing change

Battery voltage & Pulse width correction e Excitation angle change

e Targel rpm change

Air conditioner switch

e Target rpm change after
engine warms up

e Ignition timing change (at
idie)

Neutral switch

e |dle contro! start in neu-
tral position

Power steering swich

e Prevention of engine
speed reduction when
power sleering is turned.

1-3 DIAGNOSIS CHART ITEM BY PROBLEM

(1) Unable to start ... No initial combustion

(2} Unable to start ... Initial combustion occurs but is incomplete.

(3) Hard to start ... Hard to start when engine is cold.

(4) Hard to start ... Hard to start after warm-up.

{5) Hard to start ... Hard to start when engine is hot or cold.

{8) Poor idling ... Fast idling inoperative

(7} Poor idling ... Low idle rpm (after warm-up}

(8) Poor idiing ... High idie rpm (after warm-up)

(9) Unstable idling ... Cold engine only

(10) Unstable idling ... During warm-up

{11) Poor driveability ... Engine breathing

(12) Poor driveability ... Knocking

(13) Poor driveability ... Lack of output, poor acceleration, poor response
(14) Engine stalls when starting off

(15) Engine stall during idling

(16) Engine stall during driving

{17) Engine stall when deceierating or immediately after stopping

(18) Engine stall when electrical load or power steering load is applied
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B3 ECCS (Electronically Concentrated Engine Control System)
1. Trouble Diagnosis (Cont’d)

Diagnostic chart by problem

(1) Unable to start ... No initial combustion

[Analysis]

Ignition spark is not generated or no fuel is injected.

e Check if fuel pump is rotating.

e If no ignition spark is generated and no injector operating noise is heard, check the control unit input
{crank angle sensor signal) or control unit power supply.

e |f injector is operating but no spark is generated, the control unit and crank angle sensor can be
judged as normal. In this case, check the ignition output system (power transistor, ignition coail, etc))

e If ignition spark is generated but injector is not operating, check the ignition cutput system (injector
power supply, harness, etc.).

[Chari]

Operating?

— Check fue! hose for tension in CONSULT active test mode.
Or
Check if pump operating noise is heard for five seconds after turning ignition switch ON. (If NOT,
check fuel pump system.}

(se0 52
Operating? Check if injector operating noise is heard when ¢ranking engine.

Or

Check using CONSULT data monitor mode if injection pulse is outpul when cranking engine.
{The injection pulse value monitored on CONSULT indicates the calculation results of input sig-
nals from the crank angle sensor and air flow meter. As a result, the injector may not be operat-
ing even if this value is correct.)

H not correct:

e Check control unit terminal voltage when cranking engine.

e Check injector power supply circuit

e Crank angle sensar input signal inspection

Ignition spark?
Is there a spark?

~—— Check if tachometer needle moves during cranking.
—— Check using real-time diagnostic mode. (CONSULT data monitor)
— Check using a timing light.

& Remove plug and visually check for spark.

It NOT O.K.:

e Check control unit output signal (ignition signal)

e Check control unit input signal {crank angle sensor)

e Check power transistor and ignition coil resistance value
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1. Trouble Diagnosis (Cont'd)
(2) Unable to start ... Initial combustion occurs but is incomplete

[Analysis]
Occurrence of initial combustion means that sparks are created. The following three cases are possi-
ble.
@ Initial combustion only
o Is fuel system (fuel pump, fuel injector) operating?
@) Engine fires incompletely
e Check if fuel injection guantity is too small or large.
O Check if fuel pressure is normal.
C Check if water temperature enrichment is provided.
O Check if start-time enrichment is provided.
O Check if ignition timing is normal.
@ Engine fires completely if accelerator pedal is moved up and down.
e Check if AAC vaive operation is normal.
[Chart]

0029
Is pump operating?

Check fuel hose for tension in CONSULT active test mode.
Or

Check if fuel pump operating noise is heard for five seconds after ignition switch
is furned ON.

Is fuel pump operating during cranking?

(If NOT O.K., check the fuel pump system.)

Injection quantity?

-Engine temperature enrichment Check water temperature of CONSULT data monitor mode.

provided? Or
Disconnect engine temperature sensor connector and check for any change.
e Check water ternperature resistance value.
e Check engine temperature sensor output voltage.

L Start-time enrichment provided? —— Check "START" signal [ON/OFF] (CONSULT data monitor mode)

Idling controi? (See 5-4)
Is idling rpm increased? ———

Check AAC valve operation (CONSULT active test).
Check if AAC valve is fully closed {CONSULT data monitor).
Check AAC valve circuit for disconnection or loose connectors.

aniiion system? |

':Is ignition timing normal? —— Try to advance or retard timing angle.

Is ignition correct? l_ Check spark plugs for fouling.
Check for ignition misfiring
(Check using a timing light or CONSULT real-time diagnostic mode.)
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1. Trouble Diagnosis (Cont’d)

(3) Hard start ... Hard to start when engine is cold.

[Analysis]

The systems relating to water temperature must be checked because this problem only occurs when the

engine is cold.

e Fuel injection enrichment from engine temperature sensor signal is not functioning when tempera-
ture is low.

e Idling speed control is not functioning normally.

e Start-time enrichment is not functioning.

o Cranking speed is too low.

[Chart]

|Engine temperature correction? | (See 6-6)

Check using CONSULT data monitor mode.
| — Engine temperature sensor signal?—[Or

Disconnect engine temperature sensor connector and check for any
change.

e Check engine temperature sensor resistance value.

e Check engine temperature sensor output voltage.

Check AAC valve for operation (CONSULT active test)
‘— |diing control? L Check if AAC valve is not fully closed. (CONSULT data monitor}
Check AAC valve circuit for disconnection, loose connector, etc.

|Start-|ime enrichmenlﬂ (See 6-10)

L. Check if START signal is provided.——— (Check using CONSULT data moritor mode.)
|Cranking speed?l '

tls battery normal?
Check starter system including starter and cable (resistance, poor contact, etc.).
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B3 ECCS (Electronically Concentrated Engine Control System)
1. Trouble Diagnosis (Cont’d)

(4) Hard start ... Hard to start after warm-up

[Analysis]

This problem may be related to the water temperature control.

¢ Check if engine temperature correction is inaccurate.

e Check if fuel pressure is correct or if air bubbles are generated in the fuel when the engine is hard
to start, especially when water temperature is high.

e Check if engine cranking speed is low.

[Chart]

‘Engine temperature correction?J (See 6-6)

L Check using CONSULT data monitor.
Engine temperature sensor signal? —[Or

Disconnect engine temperature sensor connector and check tor any change.
# Check engine temperature sensor resistance value.
e Check engine temperature sensor output voltage.

Fuel pressure?

Disconnect pressure regulator vacuum hose or block return line by clamp-

Check by increasing fuel pressure.
ing return hose.

Heat-resistance problem? ———-——— Gool fuel hose using damp rag.

[Cranking speed?

\:Is battery normai?
Check starting system.
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B3 ECCS (Electronically Concentrated Engine Control System)

1. Trouble Diagnosis (Cont’d)

(5) Hard start ... Hard to start regardiess of engine temperature

[Analysis]
Spark arc is created but air-fuel ratio seems to be incorrect.

Check fuel pressure.

Check fuel injection quantity. {Is engine temperature correction accurate?)
Check if idling speed is controlled.

Check for misfiring and incorrect ignition timing.

Check if cranking speed is too low.

[Chart]

! Fuel pressure? (See 3-3)

check fuel hose tension.

or

Check if pump operating noise is heard

5 seconds after turning ignition switch

ON.

e Check if pump operating noise is
heard even when cranking.

e Check if fuel pressure is approx. 245
to 294 kPa (2.5 to 3 kg/cm?, 36 to 43
psi)

Disconnect pressure regulator vacuum

hose and check for any change. (Also

check by clamping return hose.)

‘— Set CONSULT active test mode and

Fuel pump?

Check by increasing fuel pressure.

Check fuel system for clogging. ———— Check fuel fiiter.

Engine temperature correction? (See 6-6)

Check using CONSULT data monitor

mode.
Check engine temperature sensor or
signal. Disconnect engine temperature sensor

connector and check for any change.

e Check engine temperature sensor
resistance value,

o Check engine temperature sensor
output voltage.

Check idling control. Check it AAC valve operation is normat.
{CONSULT active test mode)
Check it AAC valve is not fully closed.
(CONSULT data monitor mode)
Check AAC valve circuit for
disconnection, such as locse connector,
etc.

Ignition system? (See 6-1)

Check for ignition misfiring.————--—— Check in real-time diagnostic mode
(CONSULT data monitor mode).

—— Check crank angle sensor output for
missing pulses. (Check by CONSULT
data moniter mode or with oscitlo-
scope.)

L— Is spark plug gap normal?

Check by advancing or retarding the
angle.

Is ignition timing normal?
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B3 ECCS (Electronically Concentrated Engine Control System)

1. Trouble Diagnosis (Cont’d)

rCranking Speed? I

Is battery normal?
Check charged state.
Check starting system.
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B3 ECCS (Electronically Concentrated Engine Control System)
1. Trouble Diagnosis (Cont'd)

(6) Poor idling ... Fast idle inoperative

[Analysis]

This problem may be due to abnormal control of AAC valve and air regulator because idling speed is
controlled by these devices.

The air-fuel ratio and ignition timing also relate to this problem.

[Chart]

Ildle control system (See 5-4)

. . Is air regulator resistance normal?
Check air regulator operauon.——-[ ) )
Is air reguiator seized?

[—-« Is AAC valve control signal output?

— Is AAC valve operation normal? {CON-

SULT active test mode)

Check AAC valve operation.————+— Is idle judgment ON? (GONSULT data
monitor mode)

— Check AAC valve circuit for breaks or
loose connectors.

~— Check using CONSULT data monitor
mode.
Engine temperature signal? ————— Or

— Disconnect engine temperature sensor
connector and check for any change.
e Check engine temperature sensor
resistance value.

» Check engine temperature sensor
output voltage.

I Air-fuel ratio? {(See 6-7)

Enrich using "FUEL INJECTION" in
N T acti t .
Check by enriching the mixture."[ CONSULT active test mode

Increase fuel pressure (by disconnect-
ing pressure regulator vacuum hose).

Reduce the mixture ratio by using
“FUEL INJECTION" in CONSULT active
test mode. '

Reduce fuel pressure. (Use CONSULT
active test or apply vacuum greater
than —66.7 kPa {-500 mmHg, -19.69
inHg) to the regulator using hand vac-
vum pump.

i Check by making the mixture lean.
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B3 ECCS (Electronically Concentrated Engine Control System)

1.

Trouble Diagnosis (Cont'd)

(7) Poor idling ... Low idling rpm {after warm-up)

[Analysis]

Idling speed is controlled by the AAC valve. A low idling rpm means insufficient auxiliary air volume

through AAC valve,
[Chart]

I ldling control system

lls ignition timing normal?

(See 5-4}

AAC valve operation?

Input signal?

— |s AAC valve control signal issued?

—— Is AAC valve operation normal? {CON-
SULT active test)

— Measure resistance value of single AAC
valve and check for seizure.

—— Check AAC valve circuit for breaks and
connector for looseness.

—— |5 idle adjustment screw adjusted cor-
rectly?

I_ Is idle judgment ON? (CONSULT data
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monitor)

Is air conditioner switch and neutrai
switch turned ON? {Check in CONSULT
data monitor mode.)



B3 ECCS (Electronically Concentrated Engine Control System)

1. Trouble Diagnosis (Cont'd)

(8) Poor idling ... High idle rpm (after warm-up)

[Analysis]
High idling can be caused by the following factors.

e Low engine temperature signal. (Actual engine temperature differs from monitored temperature.)

e Idle judgment (throttle sensor) is OFF.

e Air conditioner switch and power steering switch are ON continuously,

e AAC value is seized.

® Idle adjustment screw is not adjusted correctly. (Excessive throttle open position does not redu
engine rpm even if AAC valve is fully closed.)

e Air regulator is not energized.

e Air regulator is seized.

e Control unit adjustment knob is set at HIGH position.

e Throttle valve is open.

® Air is being sucked in.

[Chart]

leling control system {See 5-4)

Check by CONSULT data monitor.
Engine temperature signal? —[Or
Disconnect engine temperature sensor

connector and check for any change.

® Check engine temperature resistanc
value.

e Check engine temperature output
voltage.

Throttle sensor Check idle judgment in CONSULT data
‘ monitor mode.

Idle adjustment screw Adjust idie rpm.

— Is AAC valve control signal output?
— Is AAC valve operation normal? (CON-
SULT active test)

—— Check AAC valve for seizure,

—-— Disconnect AAC valve connector and

close the valve to see if engine rpm
AAC valve control eng P

lowers.

— Turn air conditioner switch or power
steering switch OFF and see if ON sig-
nat is disconnected.

—— Check if neutral switch is OFF or vehi-

cle speed signal input is O.K.

— Check air regutator circuit for breaks o

Air regulator loose connectors.
.. Check air regulator for seizure.

Control unit adjustment knob —————— Is adjustment knob set at HIGH posi-
tion?
Others
Throttle valve Is valve open? {Check for wire hinding.
Air suction Block blow-by hose passage and check

for any change,
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B3 ECCS (Electronically Concentrated Engine Control System)
1. Trouble Diagnosis (Cont'd)

(9} Unstable idling ... Cold engine only

[Analysis]

Since idling is unstable only when the engine is cold, cause of this problem can be narrowed down to
the relationship between the engine temperature and idle control system. This problem also relates to
the air-fuel ratio, ignition timing, misfiring, etc.

[Chart]

| ldle control system (See 5-4)

Check by CONSULT data monitor mode.
o Check engine temperature sensor
resistance value.

o Check engine temperature sensor
output voltage.

Engine temperature sensor signal

See if the valve is fully closed. (See if
idle adjustment is within specification.)
ls AAC valve operation normal? (CON-
SULT active test)

AAC valve

1

Air-fuei ratio? i (See 6-7)

Use "FUEL INJEGTION" in CONSULT
active test mode to make the mixture
Check by making the mixture rich or —  rich or lean.
lean. Increase or decrease fuel pressure.
(Disconnect pressure reguiator vacuum
hose or apply additional vacuum.)

I Ignition sysiem

Is ignition timing normal? ——— —— Advance or retard ignition timing and
check for any change.

— Check ignition system condition by real-
time diagnostic method. (CONSULT data
monitor}

Ignition misfiring Check crankangie sensor by real time
diagnostic method (CONSULT dala
monitor)

L Check condition of spark plug.

{(10) Unstable idling ... After warm-up

[Analysis]

This probiem relaies to various factors including air-fuel ratio, ignition system and compression. |t is
necessary to determine factors beginning with items that are easy to check.
e Idle rpm control system ... AAC valve operation?
e Air-fuel ratio ... Fuel pressure?

# Injection quantity? (Enriched?)

e Air suction?
® Ignition system ... Ignition timing

e Ignition misfiring (missing signal pulse)

e Engine main unit ... Poor compression
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B3 ECCS (Electronically Concentrated Engine Control System)

1. Trouble Diagnosis (Cont’d)

[Chart]
|Id|e control systeml {See 5-4)

Check by disabling control function.

Disconnect AAC valve connector and
check for any change.

—— Check if control signal is output and
check signal condition. (Use CONSULT
data monitor or oscilioscope.)

L Is AAC valve operation normal? (CON-
SULT active test)

+— Disconnect AAC valve connector and

Control circuit

Air-fuel ratic (See 6-7)

check by adjusting with 1AS.

| Check AAC valve for seizure.

L Check if idle judgment is ON. (CON-
SULT data monitor)

Check by enriching the mixture.

Check by making the mixture lean.

Check by stopping feedback.

Engine temperature signal?

-—— Check circuit for breaks and connectors
for looseness.

Enrich using "FUEL INJECTION" itemn of
CONSULT active test mode, or by dis-
connecting regutator vacuum hose and
clamping off the return hose.

Reduce the mixture ratio by using
“FUEL INJECTION™ item of CONSULT
active test mode, or applying vacuum
grealer than -66.7 kPa (-500 mmHg,
~19.69 inHg) with hand vacuum pump to
pressure regulator.

Perform CONSULT active test mode
(clear with "“SELF-LEARNING CONT"”
itern)

Or

Disconnect exhaust gas sensor connec-
tor. {Set the circuit from racing mode to
idling mode.)

Check using CONSULT data monitor
mode.

Or

Disconnect engine temperature sensor
connector and check for any change.
e Check engine temperature sensor
resistance value,

¢ Check engine temperature sensor
output voltage.

Check for air suction.

Ignition system

Is ignition timing normai?

tgnition misfiring

Check vacuum tine and blow-by hose.

Advanced or retarded ignition timing
angle and check for any change.

— Check ignition system by real-time
diagnosis (CONSULT data monitor
mede),
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Check condition of crank angle sensor
by real-time diagnosis (CONSLLT data
monitor).

L— Check condition of spark plug.




B3 ECCS (Electronically Concentrated Engine Control System)

1. Trouble Diagnosis (Cont’d)

I Engine main bodyJ

l Compression pressure?

Measure compression pressure. (Check
valive timing, vaive seats, piston rings,
eic.)

(11) Poor driveability ... Engine breathing

[Analysis]

{tems to be checked vary if this problem occurs during acceleration or during cruising.

@ During acceleration

e Engine breathing while depressing the accelerator may be caused by momentary misfiring, or

momentary occurrence of lean mixture (no interrupt injection).

e Increased tension of harnesses or air duct due to inclination of engine during acceleration can also

be a cause of poor contact.

maintained during acceleration.

Clogging in fuel system is a cause for engine breathing because sufficient fuel pressure cannot be

Lean mixture and engine breathing caused by poor feedback of air-fuel ratio data.

@ During cruising

[

e Misfiring of ignition system caused by leaks.
[ ]

Poor contact or malfunction of signal system, use of low quality gasoline.

[Chart]

(M When accelerating

‘ Air-fuel ratio {See B-T)

Stop feedback

Enrich mixture

idle judgment

Throttle sensor

Fuel pressure

Air leak

Air flow meter output
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Perform CONSULT active test mode (set
to 0% by "FUEL INJECTION" item).

Or

Check by disconnecting exhaust gas
Sensor.

Perform CONSLLT active test mode
{increasing "FUEL INJECTION" item) or
enrich mixture by disconnecting engine
temperature sensor connector and
inserting a 6000 resistance after warm-
ing up the engine.

Check idie judgment ON/OFF operation
in CONSULT data moniter mode.

Check if output voltage varies with
throttle opening.

Check if fuel pressure is maintained
even while racing the engine.

Check air duct for looseness.

Check output voltage (by CONSULT
data monitor).



B3 ECCS (Electronically Concentrated Engine Control System)

1. Trouble Diagnosis (Cont’d)
Ignition system

ignition misfiring

Ignition timing

@ When cruising

Air-fuel ratio (See 6-7)

Feedback function

Idle judgment

ignition misfiring
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Check signal system (ignition signal,
crank angle sensor signal, air flow
meter signal) for instantaneous break
by using real-time diagnosis (CONSULT
data monitor) or oscilioscope.

Check spark plug gap.

Check if ignition coil power supply valt-
age is lowered.

Check if fail-safe mode is not set due to
a detonation sensor error. (Check by
self-diagnosis.)

Check by CONSULT active test mode.
{Set mixture ratio by fuel injection
quantity correction to 0%.)

Or

Check by disconnecting exhaust gas
sensor connector.

Set self-diagnosis mode 2 and see if
exhaust gas temperature warning lamp
(or control unit red lamp) is flashing
(exhaust gas sensor monitor diagnosis)
or check in CONSULT data monitor
mode.

Set self-diagnosis mode 2 and check if
exhaust'gas temperature warning lamp
(or control unit red lamp) is flashing
more than § times in 10 seconds when
engine is running at 2,000 rpm, or
check by CONSULT data monitor.

Check if throttle sensor is OFF when
accelerator pedal is depressed. (CON-
SULT data monitor}

Check for instantaneous break in signal
system using real-time diagnosis. (Igni-
tion signal, crank angle sensor signal,
air flow meter signal) (Use CONSULT
data monitor or oscilloscope.)



B3 ECCS (Electronically Concentrated Engine Control System)
1. Trouble Diagnosis (Cont’'d)

(13) Poor driveability ... Lack of output, poor acceleration, poor response

[Analysis]

Lack of power, poor acceleration and poor response are generally caused by insufficient mixture quan-
tity (lack of fuel, lack of air) or incorrect air-fuel mixture ratio.

In the injection system, these problems are caused by lack of ignition energy or incorrect ignition tim-
ing.

Lack of compression pressure and excessive friction due to seizure in engine main body are also causes
of these conditions.

[Chart]

|Mixture air quantity, air-luel ratio? (See 5-1, 5-2, 6-2)

Fuel pressure? Check if fuel pressure drops during rac-
ing. (Check condition of fuel pump and
fuel system for clogging.}

Enrich by “'FUEL INJECTION" menu of
Check by enriching mixture.‘[ CONSULT active test mode.

Raise fuel pressure (use CONSULT
active test mode or disconnect pressure
reguiator vacuum hose).

Check by stopping feedback. ————— Check in CONSULT active test mode
(set to 0% by “FUEL INJECTION'"), dis-
connect exhaust gas sensor connector
and check for change.

Injector clogging? Ciean with engine conditioner. {Use
CONSULT active test mode, or pour
conditioner into fuel filter, start engine
and race engine.)

Air flow meter output? Check output voltage. (See if voltage
varies with opening.)

Ignition system?

Spark plug? Is plug gap normal?

Is ignition timing normal?
l: Check by advancing or retarding igni-
fion timing angle.
Check condition of detonation sensor,
{Check by self-diagnosis function for
harness disconnection and shorts.)

ignition timing? L

Ignition energy? Check ignition coil power voltage.

lE\gine main bodyﬂ

Compression pressure? —————————— Measure compression pressure. (Also
check valve timing, valve seat contact
pattern, pistons and rings.)

Check if turbocharging control system —Remove connectors to stop control.
is normal.

Check engine with CONSULT data monitor "W/G CONT S/V'" mode.
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B3 ECCS (Electronically Concentrated Engine Control System)
1. Trouble Diagnosis (Cont’d)

(14} Engine stalls when starting

[Analysis]
Misfiring while depressing accelerator pedal or insufficient torque causes engine to stall when starting
off.
e Misfiring
O Too lean or too rich air-fuel mixture ratio
O Large error in ignition timing
O Weak spark
o Insufficient torque
O Lean or rich mixture
O Insufficient intake air quantity
O Insufficient compression pressure

[Chart]

Seli-diagnosis

Check if occurrence of error is stored by seli-diagnosis function.

Air-fuel ratio? (See 6-4, 6-6, 6-7)

U

Check by enriching the mixture. ————— Enrich using ""FUEL INJECTION" item of
CONSULT active test mode or by dis-
connecting regulator vacuum hose.

Check by making the mixture iean. Reduce the mixture ratio by using
“FUEL INJECTION™ item of CONSULT
active test mode, or applying vacuum
greater than —66.7 kPa (=500 mmHg,
—19.69 inHg) with vacuum hand pump to

pressure regulator.

Perform CONSULT active test (0% air-
fuel ratio is obtained by "FUEL
INJECTION")

Or

Disconnect exhaust gas sensor connec-
tor. (Race engine and return to idle.)

Check by stopping feedback.

Check canister. Check by blocking purge line.

Check idle judgment. Check if idle judgment is OFF when
accelerator is ON. (Check by CONSULT
data monitor mode.)

Check engine temperature sensor.

Check throttle sensor. Check if accelerator opening signal is
output.
Spark? Check spark plug (fouling, gap, elec-
trodes)
Ignition timing Check if ignition timing is correct,
Ignition error? Check by "REAL-TIME DIAG"" (CON-

SULT data monitor mode).

Intake air quantity?

Check if throttie valve opens normaily.

Check for leaks from turbocharger system {rear flow) or ducts.
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B3 ECCS (Electronically Concentrated Engine Control System)
1. Trouble Diagnosis (Cont’d)

Compression pressure? I

[

Measure compression Check vaive timing for error, valves for
incorrect contact pattern, pistons and
rings for damage.

(15) Engine stall during idling

[Analysis]

Engine stall during idling may be caused by one of the following conditions. (Check idling speed, and
then check for misfiring.}

¢ Improper idling speed

e Improper AAC valve control (Check for delayed response.)

® Excessively lean or rich mixture ratio

e lgnition error

® Poor contact of connector, etc.

o Relation to electrical load ON-OFF

[Chart]

Idling control? |(See 5-4)

Check it any abnormal data is stored in
self-diagnosis.

H

— Is idling speed normal or adjusted?

t-— ts AAC valve fully closed? {Check for
loose connector.)

— Close AAC valve and check for any
change.

—— Is AAC valve control signal issued?

Check for proper control, —— —— (Race engine and check voltage.)

— |s AAC valve operation normal? (CON-
SULT active test)

— Disconnect AAC valve connector, and

check by adjusting with 1AS,

- See if idle judgment is ON.
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B3 ECCS (Electronically Concentrated Engine Control System)

1. Trouble Diagn_o-éis (Cont’d)
Air-tuel ratio? [(See 6-7)

Is air-fuel ratic normal?

Select self-diagnosis mode 2 and check
it exhaust gas temperature warning
lamp {or red lamp on centrol unit} is
flashing more than 5 times in 10 sec-
onds when engine is running at 2,000
rpm, or check by CONSULT data moni-
tor.

Check by enriching the mixture.— Enrich using “FUEL INJECTION" item of
CONSULT active test mode, by discon-
necting pressure regulator vacuum
hose or closing off the return hose.

Check by making the mixture lean.

Reduce the mixture ratio by using
“FUEL INJECTION" item of CONSULT
active test mode, or applying vacuum
greater than -66.7 kPa (-500 mmHg,
~19.66 inHg) with hand pump to pres-
sure regulator.

Perform CONSULT active test (0% air-
fuel ratio is obtained by "FUEL
INJECTION'")
Check by stopping feedback. Or ‘
Disconnect exhaust gas sensor connec-
tor. (Set circuit from racing mode one
time and return to idling mode.)

Check fuel pump operation. ———————— Check for pump stop.
Check fuel system for clogging. ———— Race engine and check fuel pressure
for drop.
Check for poor contact, —————— Using real-time diagnosis mode, check

ignition signal, crank angle sensor sig-
nal and air flow meter signal for instan-
taneous break and missing pulses. (Use
CONSULT data mode or oscilloscope.)

Check spark plugs. Check for fouling and plug gap.
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B3 ECCS (Electronically Concentrated Engine Control System)
1. Trouble Diagnosis (Cont’d)

{(16) Engine stalls during driving

[Analysis]

Engine stall during cruising may be caused by misfiring. If engine stalls during acceleration, it may be
caused by misfiring or insufficient torque.

Too rich or lean air fuel mixture

Ignition error

Incorrect ignition timing

Insufficient intake air quantity

Insufficient compression pressure

Misfiring, fuel pump stop, etc. caused by poor electrical contact
[Chart]

Seif-diagnosis

@ When cruising

Air-fuel ratio? l(See 8-7)

Check the stored data by self-diagnosis
for any abnormality.

Idle judgment? Check if idle judgment goes OFF when
accelerator pedal is pressed. (Check in
CONSULT data monitor mode.)

Check for normal feedback, ————————— Race engine at 2,000 rpm in self-diag-
nosis mode and check if exhaust gas
temperature warning lamp (or red lamp
on control unity is flashing more than 5
times in 10 seconds or check by CON-
SULT data monitor,

Stop feedback and check for any

': Perform CONSULT active test.
Or

change. Check by disconnecting exhaust gas
sensor connector.

Intake air quantity signal ———————— Check for poor contact using CONSULT
data monitor {""REAL-TIME DIAG™)
mode.

‘Ignition?
Ignition timing? Is ignition timing normal?
Ignition misfiring Check ignition signal and crank angle

sensor signal for missing pulses in
CONSULT data monitor ("REAL-TIME
DIAG™) mode.
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B3 ECCS (Electronically Concentrated Engine Control System)

1. Trouble Diagnosis (Cont'd)

@ During acceleration

| Air-fuel ratio?

\dle judgment?

Throttle sensor?

Check for normal feedback.

Stop feedback and check for any
change.

Intake air quantity signal

] Misfiring?

Ignition timing?

Ignition misfiring?

[Compression pressureﬂ

Measure compression pressure.

EN-147

Check if idle judgment goes OFF-ON
when accelerator pedal is pressed and
released. {Check in CONSULT data
monitor mode.)

Check if voltage output varies with
throttle opening. (Check in CONSULT
data monitor mode.)

Race engine at 2,000 rpm in self-diag-
nosis mode and check if exhaust gas
temperature warning lamp (or red lamp
on control unit) is flashing more than 5
times in 10 seconds or check by CON-
SULT data monitor.

Perform CONSULT active test. ("FUEL
INJECTION" set to 0%)

Or

Check by disconnecting exhaust gas
sensor connector.

Check for poor contact using CONSULT
data monitor {"REAL-TIME DIAG")
mode.

Check tor air flow or leaking after tur-
bocharger operation.

Is ignition timing normal?

Check ignition signal and crank angle
sensor signal for missing pulses in
CONSULT data monitor ("REAL-TIME
DIAG') mode.



B3 ECCS (Electronically Concentrated Engine Control System)

1. Trouble Diagnosis (Cont’d)

(17) Engine stalls when decelerating or immediately after stopping.

[Analysis]

Reduced engine rpm when releasing accelerator can lead to engine stall. Another cause is misfiring.
e Incorrect adjustment of idiing control

¢ Incorrect air-fuel ratio

e Ignition error
[Chart]

Idie control? [(See 5-4)

‘Air—!‘uel ratio? (See 6-7)

Idling speed?

I__ Check if idling speed is normal and idle
adjustment is correct.

s control normal?

L— Check if AAC valve is fully closed.

~— Check if AAC valve control signal is
output.

— Check if AAC valve operates normally.

{(CONSULT active test)

—— Check if AAC valve is OK.

change.

Check for narmal feedback control.

Check by enriching the mixture.

Check by making the mixture lean,

Check for ignition error.
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L Check if idle judgment is ON when
accelerator is OFF, (CONSULT data
monitor)

Check by disconnecting AAC valve con-
nector (fully closed AAC).

Perform CONSULT active test.
Stop feedback and check for any—[ Or

Check by disconnecting exhaust gas
sensor connector.

Race engine at 2,000 rpm in self-diag-
nosis mode and check if exhaust gas
temperature warning lamp (or red lamp
on control unit} is flashing more than 5
times in 10 seconds or check by CON-
SULT data monitor.

Enrich using *'FUEL INJECTICN’ item of
CONSULT active test mode or discon-
necting regulator vacuum hose.

Reduce the mixture ratio by using
“FUEL INJECTION" item of CONSULT
active test mode, or applying vacuum
greater than —66.7 kPa (<500 mmHg,
—19.69 inHg) with hand vacuum pump to
pressure regulator.

Check ignition signal and crank angle
sensor signal for missing pulses. Check
by CONSULT data monitor {'REAL-TIME
DIAG'"") mode.




B3 ECCS (Electronically Concentrated Engine Contro! System)

1. Trouble Diagnosis (Cont'd)

(18) Engine stalls when electrical load or power steering load is applied

[Analysis]

Check if idling is increased when load switch is turned ON

when load is applied).

e Check if ON signal is input from each switch.
e Check if AAC valve is operating.

[Chart]

\dling control? |(See 5-4}

Check idling speed.

(AAC valve correction quantity increases

—Check if idling speed is normal and idle

Check input signals.

Check if controt is functioning. ————

adjustment is correct.
L_ Check if AAC valve is fully closed.

— Check if AAC valve control signal is
output.

|~ Check if AAC valve operates normally.
(CONSULT active test)

|— Check if AAC valve is OK.

L Check if idle judgment is ON (when
accelerator is not depressed). (CON-
SULT data monitor)

L_ Check by disconnecting AAG valve con-
nector (fully closed AAC).

Check if air conditioner switch and
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power steering switch signals are pro-
vided (CONSULT data monitor).



B3 ECCS (Electronically Concentrated Engine Control System)

2-1 GENERAL

2. Diagnostic System

The diagnostic system performance has been greatly improved concerning warning indication to drivers,
operation of the self-diagnostic system, and application of the newly developed electrical system diag-
nostic tester CONSULT.

(1) Enhanced fault alarm items

If an error occurs in the ECCS system during driving, the exhaust gas temperature warning lamp
flashes in the combination meter. At the same time, the backup function is activated to ensure the
safety of the occupants and vehicle.

{2) Simplified troubleshooting
The following features have been incorporated for ease of inspection and probiem diagnosis of ECCS

system.

1 Improvement of self-diagnostic function
The diagnostic modes have been rearranged and the mode shift and display systems have been

simplified.

New system

Current system

Diagnostic mode

Mode selection

Display

Diagnostic mode

Mode selection

Display

Fault alarm
(Same as the
former backup
display mode)

Exhaust gas
sensor monitor
(Same as the
2 former air-fuet
ratio feedback
display)

Seli-diagnosis

(The former ON/OFF
switch diagnosis and
real-time diagnosis
are included in the
operations performed
by CONSULT as
explained in item &
on the next page.)

By diagnostic -
connector
installed on
lower side of
fuse block (Also
adjustable by
the knob
installed on
confrol unit)

Indicated by
exhaust gas
temperature
warning lamp
(also linked with
the red lamp on
contro! unit)

Backup display

Air-fuel ratio
feedback dis-
play

Ordinary self-
diagnosis

By adjustment
knob on control
unit.

ON/OFF switch
diagnosis

Real-time diag-
nosis

indicated by red
or green lamps
an control unit.
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To change diagnostic mode, short-circuit these

tarminals for aporox. 2 seconds then cpaen the

tarminals. —=— {The mede
changes aach
fime this
oparation is
performed.)

(Do &= )| Fuse

1l block

L Exhaust gas temperature
warning lamp

2. Diagnostic System (Cont’d)

(2 Adoption of electronic system diagnostic tester for problem
diagnosis.

The diagnostic functions have been modified to enable use of
the newly developed electrical system diagnostic tester CON-
SULT to simplify complex diagnosis procedures. ‘
CONSULT is a compact and lightweight hand-held type test
device especially designed for automotive service operations,
and can be used by simply connecting it to the diagnostic con-
nector installed on the vehicle. This tester permits data display,
recording and printing.
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2. Diagnostic System (Cont’'d)
The CONSULT system has the following functions.

Mode

Description

Mode selection

Display

Diagnostic mode

SELF-DIAGNOSTIC
RESULTS

Self-diagnosis

The same number
of items are possi-
ble as previoushy
described ().

DATA MONITOR

Used to identify major cause of fault,

according to results of self-diagnosis.
Permits monitoring (observation and
recording) and printing of input and
output data of the control unit.
Permits data to be recorded in case
of engine damage or engine stall.
The former diagnostic modes listed
below are included in this monitor
itermn.

Displays exhaust
gas sensor output
voltage and if mix-
ture is lean or rich.

txhaust gas
sensar monitor

Same as former

Switch ON/OFF }
function.

Same as the
former function

Real-time diag-
nosis

ACTIVE TEST

Used to examine major causes of
problems according to self-diagnosis
results and data monitor.

Used to check actuator operation by
giving driving signal to the actuator.

Supplemental

WORK SUPPORT

Used to reduce additional operation
when checking idling, etc.

{(Example: When adjusting AAC valve,
feedback control can be fixed by
using this mode.)

Diagnostic modes
can be selected
easily by the
touch-sensitive

keys of CONSULT.

Displayed data can
be read easily on
the CONSULT
screen.
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2. Diagnostic System (Cont’d)
ECCS control unit input/output signals and applicable modes

Signal name Mode Self-diagnosis Data monitor Active test Work support
Crank angle sensor O o
Air flow meter O @]
Engine temperaiure sensor O O O
Exhaust gas sensor O
Vehicle speed sensor <
Battery voltage .
Input | Throttle sensor ) o) Q
Idle position {throttle sensor) O
Intake temperature sensor G O
Detonation sensor O
Ignition switch (Start signal) @]
Air conditioner, neutral, power ~
steering oil pressure switch -
Injectors O O
Power transistor (ignition signal) o O (Ignition timing) | & (Ignition timing)
A.AC. valve O O O
Output | Air conditioner relay Q.
Fuel pump relay C O
Wastegate valve control solenoid o
valve
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2-2 SELF-DIAGNOSIS

2. Diagnostic System (Cont'd)

Self-diagnosis can be performed by indications from the exhaust gas temperature warning lamp in the
combination meter and the red lamp on the ECCS control unit, or by displaying data on the CONSULT

screen.

(1) Exbhaust gas temperature warning lamp indication

Two diagnostic modes are available. In each mode, diagnosis is performed by operating the diagnos-
tic connector terminal installed on the vehicle. (Diagnosis can also be performed using the adjustmen’
knob on the control unit.) The diagnosis resuits are displayed by the exhaust gas temperature warning
lamp in the combination meter and the red warning lamp on the control unit.

Basic operation and indication

Operation

Indication
(Flashing of exhaust gas temperature warning
lamp and red warning lamp of control unit.)

Ignition switch ON
Engine rotation

Alarm: Faulty system is indicated by warning
lamp flaghing pattern {backup function).
Normal: Warning lamp remains OFF.

Ignition switch ON
i
Diagnosis mode shift

i
Engine stop
(with ignition switch remaining ON)

Fault: Faulty system is indicated by fiashing
code.
Normal: Flashing code 55" is displayed.

item
Mode
Mode 1 Fault alarm
Selif-diag-
nosis
Mode 2
Exhaust gas
sensor
monitor

Self-diagnosis status described above

!

Engine rotation

Lamp ON means "lean” mixture; OFF means
“rich" mixture.

@ Fault alarm mode (Mode 1)

Step Operation

Indication

Turn ignition switch
ON. Mode 1 is nor-
maily set by this
operation.

following case that
may occur: If the
ignition switch is
turned OFF in the

1 self-diagnosis mode
and then turned ON
in‘a few seconds,
the self-diagnosis
mode will be exe-
cuted. In this case,
the self-diagnosis
mode must be
selected. (See item

@)

[Pay attention to the’

Indicated by flashing exhaust gas temperature warning lamp in combination meter and
red lamp of contre! unit. (These lamps are linked together.)

Engl_ne Indication Condition
rotation
Stop ON {lamp check) —_
Alarm ON 1 sec.
Rotating : CPU backup (All models) (Lamp
OFF OFF flashes when engine is OFF.)
QFF ON {lamp check)
Normal —
Rotating |OFF

2 Run engine.
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2. Diagnostic System (Cont’d)

@) Self-diagnostic mode (Mode 2)

Step Operation Indication
Turn ignition switch ON. Select the diagnostic mode by By flashing of the exhaust gas temperature warning lamp
the method indicated below because the fault alarm in combination meter and red lamp in control unit is
mode is normally set after turning the ignition switch ON. {used. {Operation of these two lamps is linked together.)
Use a lead to short-circuit the CHK and IGN terminals
connected on the diagnosis connector located on the Example: indication of code number "'43".
vehicle {(near the fuse block) for approx. 2 seconds, then
1 separate the terminals.
(Diagnosis connector)
rx |TX cHion 0.4 secx 4 0.2s6cx3
ON 4
] =K1
OFF
(The fault alarm mode and self-diagnosis mode alternate 0'::;‘2;: 3:‘2 soc 02 sec "2‘
each time the operation described above is performed. )
Shut off engine (with the ignition switch remaining in ON
2 position.) (If the engine is operated in this condition, the

exhaust gas sensor monitor in the next mode is acti-
vated. )

(Reference) Names of diagnostic connector terminals

CHK: Diagnosis start {check)

IGN: Ignition power supply

&, GND

RX: Control unit data reception

TX: Control unit data transmission

CLK: Transmission synchronization signal (clock)

Code
No.

Diagnosis item

Error (code number) state

1

Crank angle sensor signal system

e 1° signal or 120° signal is not input for a certain period of time after
starting engine.

e Incorrect signal waveform (abnormal correlation between 1* signal
and 120° signal)

12

e Hol wire disconnection
» Disconnection or short-circuit in air flow meter power supply line,
ground line or signal system.

Air flow meter signal system ® Signal output is below 0.5 volts for a certain pericd during engine

operation.

s Signal output is higher than 2 volls for a certain period of time with
engine stalled, or when ignition switch is set 1o ON from OFF.

13

Engine temperature sensor signal system | @ Break or short-circuit in engine temperature sensor signal system

21

» Ignition signal is not generated continuously even though crank angle

Ignition signal system sensor signal is entered. (Disconnection between power transistor and

control unit)

34

Detonation sensor signal system e Disconnection or short-circuit in detonation sensor signal system

41

intake temperature sensor signal system tem

» Disconnection or short-circuit in intake temperature sensor signal sys-

43

Throttle sensor signal system

mum.)

e Disconnection or short-circuit in throttle sensor signal system (When
engine is running, short-circuit occurs when voltage is 0.2V maximum
except for N range. Disconnection occurs when voltage is 5V mini-

55

No error e No abnormality was detected in any of the above signal systems.
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2. Diagnostic System (Cont’d)

How to erase memory

(a) Stop engine in mode 2 and short-circuit terminals “CHK" and “IGN" of the diagnostic connector for
approx. 2 seconds, then disconnect. This will erase the memory on all diagnosis items. (The mem-
ory is also erased when the self-diagnosis mode is switched to the fault alarm mode.) Refer to the
diagram indicated in tabie above.

(b) When method (a) is not used: The memory is erased automatically if the ignition switch “START"
operation is performed successfully 50 times.

(The memory is automatically erased every 50 “START"” operations of the ignition switch.)

(3 Exhaust gas sensor monitor mode (mode 2}

Step Operation Indication

Set ignition switch to “"ON". Indication is made by the warning lamp (exhaust gas tempera-
Make sure self-diagnosis mode is set. If problem alarm mode is | ture warning tamp) on the instrument panel and the red lamp on
set, connect diagnostic connector "CHK'' and "1GN" terminals the control unit. {These two lamps are linked together.)
for approx. 2 seconds then disconnect the terminals. (See item 1) During air-fuel ratio feedback controi:
@ above.) When exhaust gas sensor output is "RICH": Lamps are OFF
When exhaust gas sensor output is "LEAN'": Lamps are ON
{Reference) The lamp ON and QFF indication is the same as
that of the air-fue! ratio feedback correction coetfi-
cient indicated by the red lamp in the former con-
trol unit.
@ when air-fuel ratio feedback control is clamped: The status
immediately before clamping is maintained.
@ When air-fuel ratio feedback control is faulty: OFF

Dispiay example

ON
Start engine. {Lean}
Note: Mode cannot be changed while engine is operating. QFF
After angine warms up adeguately, increase engine speed until {Rich) 2
exhaust gas temperature warning lamp {approx. 2,000 rpm or 1 cycle duty ratiof ;?:I‘ru“: BA.;’:: 35:1138

until red lamp in control unit starts to flash) and exhaust gas
sensor output monitor (R} mode is set.

The status of the air-fuel ratio is indicated by the duty ratio in
Caution: Check by pressing the accelerator pedal slightly

* one cycle.
becaus.e t!1e air-fuel ratio feedback control is clamped Signel that switches 10
during idling. :::u-: gan amnmor Ia;]d Exhaual gas aenaor
L Seeor L 'outpLt maritor
Check that exhaust gas temperature warning lamp (or red lamp (E-Nm e -
in control unit) flashes in this condition.
Connect terminals "CHK' and "IGN" of the diagnostic connector oFF
for approx. 2 seconds, then disconnect. After the exhaust gas Dien) it
2 temperature warning lamp (or red lamp in control unit) flashes 2
times, the exhaust gas sensor output monitor mode is switched. o2 08 4ec 0
appion, & sec
Signe! that switches
oxhauet gas senaor and Exhaiat gas hevmor
ON  exhaust gas aengoe {R) oupll menitor
{Loon)
OFF
{Rich} .
L ! T ! ! ' 02 nec

Bppra. 4 sac
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2. Diagnostic System (Cont’d)

(2) CONSULT display screen

e Connect CONSULT to the diagnostic connector on the vehicle (lower side of fuse biock} on the vehi-
cle. Data is displayed on the CONSULT screen as the touch-sensitive keys of CONSULT are oper-
ated. The exhaust gas sensor monitoring, switch ON/OFF operation and real-time diagnosis are

performed using the data monitor mode (see item 2-4).

Diagnostic
—connector

.
——

) (i
i
!

l

———,

==
==

@ “SELF-DIAGNOSTIC RESULTS"” mode
The diagnosis items are the same as those listed in item (1) @ . Faulty system name is indicated.

Display

Step Operation

1 Connect CONSULT to diagnostic connector of vehicle,
B SELF-DIAG RESULTS B J

.FAILURE DETECTED TIME

ENGINE TEMP SENSQOR 0
= The number of times the

vehicle has been driven
after detecting the last

ith . " probiem is displayed here.
3 Check with "SELF-DIAGNOTIC RESULTS". if the same problem is stil
prasent, “O” is displayed.

2 | Set ignition switch to "ON"". {Shut off engine.}

|_ERASE ]| PRINT ]

To print, touch "'PRINT" key. To erase stored data, touch
“"ERASE" key.
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2. Diagnostic System (Cont’'d)
2-3 FAIL-SAFE FUNCTION AND BACKUP FUNCTION

The fail-safe function ensures the safety of the driver and vehicle using the control unit control signals
in case of an error in an important system device such as a sensor, etc.

The backup function ensures normal vehicle operation even when an error occurs in a vital sensor. For
this purpose, the control unit ignores the signal sent from a failed sensor like this and outputs prear-
ranged control signals.

When the backup function is operating, the fault alarm mode is set and the exhaust gas temperature

warning lamp flashes in the combination meter.

Item

Description of problem

Fail-safe or backup

Alarm indication

CPU backup

When detecting error in internal
circuit of control unit

e Ignition timing is fixed at a
specified value.

e Fuel injection is fixed in 3 pat-
terns: start-time injection,
idling injection and driving
injection.

® Exhaust gas temperature warn-
ing lamp flashes in 1-sec inter-
vals.

e Reduce driving speed when
CPU backup is performed.

Air flow meter

When intake air quantity signal is
disconnected during engine oper-
ation.

e There are two air flow meters
to provide a backup meter if
one is faulty (which enables
almost normal operation). If
both meters malfunction, the
fail-safe function is set.

e Fuel injection pulse width is
fixed at a specified value.

e Fuel is cut off at 2,400 rpm.

('"12" is indicated in self-diagno-
sis mode)

Engine tempera-
ture sensor

When short-circuited or discon-
nected.

Normal engine operation is
enabled.

(*'13"" is indicated in self-diagno-
sis mode.)

Detonation sen-
sor

When short-circuited or discon-
nected.

A maximum 5° angle is delayed
in knock control area.

("'34" is indicated in seif-diagno-
sis mode.)

Throttle sensor
backup

When short-circuited (approx.
0.2V max.) or disconnected
{approx. 5V min.} during engine
operation.

ldle judgment is switched from a
software switch (throttie sensor)
to mechanical switch (throttle
valve switch).

{*'43" is indicated in seli-diagno-
$is mode.)
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2. Diagnostic System (Cont’d)

2-4 DATA MONITOR

The data monitor can be utilized when performing troubleshooting or trouble diagnosis according to the
self-diagnosis results.

CONSULT performs monitoring (display and recording) and printing of the ECCS control unit input and
output signal data. In case of engine malfunction or engine stall, the data before and after occurrence
of the error can be recorded by manual or automatic operation.

(1) Monitoring items and description

Some monitor items are not applicable to all vehicles. (Inapplicable items are not displayed.)

Monitor item Unit Description Remarks
Engine rpm computed from POS (1°) signal Accuracy slightly lowered at less than
CAS. RFM (POS) rpm | ane P P (1) sig _ y slightly
sent from crank angle sensor idle speed.

AIR FLOW METER Voliage is fixed at approximately OV
v Air flow meter output voltage ge 1s T pproxim Y

AIR FLOW METER-R when engine is stopped.

It disconnection or short-circuit occurs in
sensor circuit, fail-safe function is acti-

. vated and engine termperature is fixed at
Engine temperature value converted from

ENG TEMP SEN ‘C°F , a certain level. (The value increases until
engine temperature sensor voltage . . .
a certain value of the timer is reached
right after the ignition switch is turned
ON.)
EXH GAS SEN

Sensor output is fixed at 0V when engine
v Exhaust gas sensor output voltage )
EXH GAS SEN-R is stopped.

] Air-fuel ratio of exhaust gas sensor signal dur-
M/R F/C MNT ing air-fuel ratio feedback control

{RICH/ | RICH: Sensor detects rich mixture and control

LEAN) |is performed to reduce mixiure ratio.

M/R F/C MNT-R LEAN: Sensor detects lean mixture and control
is performed to increase mixture ratio.

e After turning ignition switch “ON",
“LEAN" status is displayed until air-
fue! ratio feedback control starts.

e |f clamp occurs, the status just before
clamp occurrence is indicated.

§ .
CAR SPEED SEN km/h, | Value computed from vehicle speed sensor .

mph |signal

BATTERY VOLT ECCS control unit power supply veltage —_

THROTTLE SEN Throttle sensor output voltage —

Fail-safe is activated if disconnection or

, short-circuit occurs and this value is
The value converted from intake temperature

INT/A TEMP SEN C°F sensor outout vollage to intake temperature fixed. {The value right after ignition
P g P ' switch is turned ON is increased to a cer-
tain value by the timer.}
START SIGNAL QFF is IndlcatF:!d |rres_pect|ve of starter
signal after starting engine.
Idle judgment determined from throttle
sensor output. (When throttle sensor is
IDLE POSITION (ON/ | ON/OFF setting is determined from each signal | taulty. a backup is performed using the
OFF} |output. throttle valve switch.)
AIR COND SIG
NEUTRAL SW —
PW/ST SIGNAL
INJ PULSE
msec |Value computed by control unit A value is indicated with engine stopped.
INJ PULSE-R
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2. Diagnostic Sy_st-em {(Cont’d)

Monitor item Unit Description Remarks
BTDC
IGN TIMING ) Value computed by control unit
A fixed value is indicated with engine
Value computed by control unit stopped.
AAC VALVE "% " Proportional solencid system
04 (Opening increases with numerical value.)
A/F ALPHA Mean value of air-fuel ratio feedback correc- | A fixed value is indicated with engine
A/F ALPHA-R tion factor for each cycle stopped.
AlIR COND RLY {ON/
Control condition computed by control unit.
FUEL PUMP RLY OFF)
ON: Correction pas- —
W/G CONT S/V (ON/ | Control condition ccl;m- sage "open”‘
OFF) | puted by control unit QFF: Correction pas-

sage ‘‘closed”

W VOLTAGE

Voltage probe measurement value is indicated.

W PULSE

Pulse probe measurement vaiue is indicated.

Note: AIR FLOW METER, EXH GAS SEN, M/R F/C MNT, INJ PULSE, A/F ALPHA are monitored independently by cylinders
groups 1-3 (-R) and 4-6.
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2. Diagnostic System (Cont’'d)

(2) Operation and display

Step Operation

Display {example)

1 Connect CONSULT to diagnostic connector on vehicle.

2 |Run engine or drive vehicle.

3 Select a desired item on "DATA MONITOR' menu.

4 Press "RECORD" key.

4 MONITOR NG FAIL E]

CAS.-RPM (POS) ab0rpm
AIR FLOW MTR 0.92v
AlIR FLOW MTR-R 082V

ENG TEMP SEN 57¢C
EXH GAS SEN 1.44V

EXH GAS SEN-R 0.02v

M/R F/C MNT RICH

MR F/C MINT-R RICH

CAR SPEED SEN Okm/h
BATTERY VOLT 140V

RECORD ]

*RECORD4/8 «NO FAIL [y]

CAS.RPM {POS) 950rom
AIR FLOW MTR 0.o2v
AR FLOW MTR 082V

ENG TEMP SEN §2°C
EXH GAS SEN 1.40V

EXH GAS SEN-R 0.90V

M/R F/C MNT RICH

M/R F/C MNT-R RICH

CAR SPEED SEN Okm/h
BATTERY VOLT 140V

[ RECORD [

@ Exhaust gas sensor monitor

Exhaust gas sensor output voltage and RICH/LEAN status are displayed.

Step Operation

Display {example)

1 Connect CONSULT to diagnostic connector on vehicle.

2 |Run engine.

Select EXH GAS SEN, EXH GAS SEN-R, M/R F/C MNT

and M/R F/C MNT-R items on "DATA MONITOR"” menu.

4 | To record data, press “RECORD™ key.

#MONITOR #«NO Fall ]
CAS-RPM (POS}  850rpm

EXH GAS SEN 123V
EXH GAS SEN-R 110V
M/R F/C MNT RICH

M/R F/C MNT-R RICH

RECORD |
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2. Diagnostic System (Cont’d)

@ Switch ON/OFF
The ON/OFF status of each switch is indicated.

Step Operation Display {example)

1 Connect CONSULT to vehicle's diagnostic connector.

#MONIHOR & NO FAIL [ ]
. - . SIART RBIGNAL B
2 {Run engine or drive vehicle. INLE P(;SII'ION 8Lr
AIR COND SIG OFF
NEUTRAL SW ON
PW/S5T
3 [Select each switch on "DATA MONITOR' menu. /5T SIGNAL OFF
4 Set operating condition for appiicable switch and check . RECORD

ON/QOFF display.

Diagnosis item

(1) Ignition switch START signal system

(2) Air conditioner switch signal system

(3) Neutral switch signal system

(4) Power steering switch signal system

{5) Throtile position (throttle sensor system)

@ Real-time diagnosis
Although the diagnosis items are the same as those listed in item (2) Self-diagnosis, and Switch
ON/OFF in section 2-2, this diagnostic made provides higher detection capability than the self-diag-
nosis mode {2).

Step Operation Display (example)

1 Connect CONSULT to vehicle’s diagnostic connector.

B REAL-TIME DIAG B[]

ENGINE TEMP SENSOR

2 |Run engine or drive vehicle.

Check using "DATA MONITOR" REAL-TIME DIAG mode. I STORE {recono) |
3 |{If any abnormality is detected, data monitoring is -
stopped and data is recorded automatically.] RECORD? [ DISPLAY |
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2-5 ACTIVE TEST

2. Diagnostic System (Cont’d)

The active test mode is utilized to examine the problem diagnosis according to self-diagnosis results
and data monitor results. CONSULT gives driving signals to the actuators while isolating the on-board
ECCS control unit, to check if the actuator is functioning normally.
(1) Test items and description

Some test items do not apply to all vehicle models. {Inapplicable items are not displiayed.)

Active test item

Description

FUEL INJECTION

Varies air-fuel ratio.

AAC VALVE OPENING

Sets control value (opening).

ENGINE TEMPERATURE

Sets engine temperature.

IGNITION TIMING

Sets deiay angle correction value.

POWER BALANCE

Fixes AAC valve opening and can stop specified injector operation. Engine speed at this fime

can be displayed.

FUEL PUMP RELAY

Turns ON/OFF.

SELF-LEARNING CONT

Clears learned data on air-fuel ratio feedback correction factor.

(2) Operation and display

Step

Operation Display {(example)

1 Connect CONSULT to vehicle diagnostic connector.

mAchve TEST R[]

ENGINE TEMD .2°C - Setting value
2 |Run engine or drive vehicle. s s MONI U] == = =
CASRIPM(POS) 11 2rpin
INJ IPUILSE 3 Jmsec Data monitor
IGN TIMING 26B1DC

3 Select desired test item on “ACTIVE TEST"” menu.

Setting value

4 |Press “START" key and input a set value.

U _UP_|[DWN J[Od ™ deoranse ravs.

B0S-000T

Note: & The set value will be canceled if test is terminated, canceled or power is turned OFF ({CONSULT power OFF, ignition
switch OFF, disconnection of battery terminal} during active test.

& I the diagnostic connector is disconnected during active test, the active test set status is maintained until the igni-

tion switch is turned OFF.
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2. Diagnostic System (Cont’d)

2-6 WORK SUPPORT

CONSULT can be used as a powerful aid for idling checks and other engine tune-up operations. ltissues
instructions.to the ECCS control unit to perform control and displays the input and output signal data
being used. Actual tune-up operation (for example, turning adjustment screw, etc.) must be performed
manually by the mechanic.

(1) Support items and description

Work support item Description
AAC VALVE ADJ Fuily closes AAC valve and displays idling rpm.
THROTTLE SENSOR ADJ Closes AAC valve completely and displays throttle sensor output voltage.

Note: Although it is possible to adjust the “IGNITION TIMING", this adjustment should not be performed because it may
cause the timing to become unstabilized.

(2) Operation and display

Step Operation Display {example)

1 Connect CONSULT to vehicle diagnostic connector.

B AaC vALVE ADJ I

SET ENGINE RPM AT THE
SPECHIED VALIJE UNDER
THE FOLLOWING CONDITION

e FNG WARMED UF

& NO LOAD
2 | Run engine.

[ SIART |

B AAC VALVE ADJ B[]
* % & X ADJ MONITOR % ¥ % %

3 |Select desired item on “"WORK SUPPORT" menu. CAS-RPM(PUS] 8121

I~ — CONDITION SETTING — —|

AAL VALVE FIXED

= = = MONITUR = = =
ENG TEMS SEN 83°C
IDLE POSITON ON
A COND 516G QFF

4 [Press “START" key and execute operation.

Note: The work support mode is maintained until ignition switch is turned OFF if the diagnostic connector is disconnected or
while CONSULT is being used as a support.
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3. Basic Inspection

Inspect the three elements of combustion (1. Is fuel injected? 2. Does the spark arc? 3. Does the AAC
valve work?) and determine if the faulty system is the fuel system, ignition system or idie control sys-

tem.

3-1 INJECTOR OPERATION INSPECTION
e Place a stethoscope or screwdriver on the injector and
check for injector operation noise (click, click, click) while

cranking engine.
If NG: Inspect the injector control circuit.

3-2 FUEL PUMP INSPECTION

@ e Connect CONSULT to the diagnosis terminal on the
side of the vehicle {near fuse biock).

Note: See B3, 2.2-2 (2)

e Turn the ignition switch “ON" and select the “ACTIVE
TEST" mode. Press the operation key when “'FUEL PUMP

®achviicst W [ ;
RELAY" is displayed and check for pump operation noise.
TuLL ruMie seeay . ON
== =MONIIOR = = =

CAS-RPM (POS)  95Drpm

BSIYM | ovoer || OFF |

e After iurning ignition switch ""ON", check for fuel
@ pump operation noise for 5-sec interval.
¢ There must be a fuel pump operation noise while
cranking engine.
If NG: Inspect fuel pump control circuit.

//
.~ B02-4409

EN-165



B3 ECCS (Electronically Concentrated Engine Contro| System)

B ACTVETESTH [
FUEL PUMP gELAY OFF

= ==MONTOR= ==
CAS«RPM (POS) 850rpm

TON_|[oworr | SR

B05-0101

3. Basic Inspection (Cont’d)
3-3 FUEL PRESSURE INSPECTION

(1) Simple inspection
e When the fuel pump is operating, press the hose between

fuel filter and fuel gallery with a finger. There must be ten-
sion and pulsations in the hose. '

e Run the engine.
# Select the "FUEL PUMP RELAY" item in the “ACTIVE
TEST" mode.

® Press the OFF button to release fuel pressure.

(2) Inspection using fuel pressure gauge
Fuel pressure release
<, @ After starting engine, remove fuel pump fuse. Crank
.‘é‘,‘ engine 2 or 3 times to remove fuel in lines.
e When engine will not start, remove pump fuse and
crank engine 4 to 5 times to remove fuel in lines.
Note: The battery may become weak easily, so use
booster cables to connect it to another vehicle or
battery if necessary.

Fuel pressure gauge installation

e Connect the fuel pressure gauge between the fuel strainer
and fuel gallery.

e Install the fuel pump fuse.

e Start engine and check if fuel pressure reaches standard
value.

Fuel pressure inspection

Unit: kPa (kg/cm? psi)

Engine
R
Condition B2GDETT

ldling Approx. 245 {2.5, 36)

When pressure regulater vacuum

. .0, 4
hose is removed Approx. 294 (3.0, 43)
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B3 ECCS (Electronically Concentrated Engine Control System)

3. Basic Inspection (Cont’'d)

& In vehicles with starting problems, turn ignition switch ON
and check fuel pressure for 5-sec interval when fuel pump

b S Disconnect |

is rotating.
Engine
RB26DETT

Condition
LR WY Ignition switch “ON" for &-sec . :
s Pressure interval Approx. 284 kPa (3.0 kg/cm*®, 43 psi)

it NG:

Fuel pressure is abnor- | ® Pressure regulator is faulty.

mally high. e Return system is clogged or hose is bent.

@ Pressure regulator is faulty.
o Fuel pump output is fauity.
® Fuel supply system is clogged.

Fuel pressure is abnor-
mally low.

Note: The fuel pressure should be also checked when the engine speed is
increased.

3-4 SPARK INSPECTION

e Measure the voltage with a test probe at power transistor
coil side terminal for spark signal of the primary system.

Terminals 1 - 6 when cranking engine Approx. 9.5V

e Primary system check can also be performed by timing
light or tachometer needle deflection.

e To check if spark actually arcs or not, remove ignition coil
(No. 1 cylinder is easiest), connect spark plug and place it
against collector or other part for ground. Check if spark
arcs when engine is cranked.

If NG: inspect ignition control system.

3-5 AAC VALVE OPERATION INSPECTION

WacTve TesT B[] e Start the engine.
AAC/H OPENING 16% ¢ Set any angie in the "AAC VALVE OPENING” item of
o MONTOR= — — “ACTIVE TEST" mode.
CAS-RPM 1POS)  980rpm e Check if idle speed at this time varies from set value.

AR FLOW MTR 003V
AIR FLOW MTR-R 088V
ENG TEMP SEN 87°C

Quil UP ][DWN Q4]
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B3 ECCS (Electronically Concentrated Engine Control System)
3. Basic Inspection (Cont’d)

‘ e After warming engine, check if idie speed lowers fror

o AAC valve specified value when AAC valve connector is removed.
harness connector

3-6 AIR REGULATOR OPERATION INSPECTION

e Start engine when cold, and check if idle speed lower
when air regulator hose is closed or partially pressed.

e Start engine when cold and check if specified idle spee
increases after AAC valve connector is removed an
engine warms up.

e Connect AAC valve connector, and warm up engine ade
quately.

e After warming up, remove AAC valve connector again an
check if idle speed gradually decreases below specifie
value.

3-7 INTAKE MANIFOLD VACUUM
e After warming up engine, check vacuum when idling.

Reference Approx. —64.0 kPa (—480 mmHg, —18.90 inHg)

e The vacuum value will he abnormal if there are air leak
or other problems with combustion or main engine bod:
Locate and correct the cause of problem.

MN12-1622
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B3 ECCS (Electronically Concentrated Engine Control System)

4. System Figure and Circuit Diagram
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B3 ECCS (Electronically Concentrated Engine Control System)

4. System Figure and Circuit Diagram (Cont’d)

4-2 CIRCUIT DIAGRAM (RB26DETT)
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B3 ECCS (Electronically Concentrated Engine Control System)

4. System Figure and Circuit Diagram (Cont’d)
ECCS control unit pin layout figure: RB26DETT

wrfIot oo |y ods g bE o0y | 2] 345 [E|T[B[9LIO n 2i|22)23| 20|25 | 26|27 |28} 29| 30|\ 41| 42|43 44 [45] 46|47 48| 48|50
W) g as el o1zl 13| 1aj 15|16 1718 19)20 3132 |23|3&|35|36)37|38}33]40[{5)[52|53|54|55]56 |57 58|59|60

RX | TX CHE|IGN
= [CLK
B02-3431
Terminal . . .
Description Terminal number Description
number
Ignition signal {power transistor) Ignition signai (power transistor)
1 11
Cyl. No. 1 Cyl. No. 6
5 Ignition signal (power transistor) 12 Ignition signal (power transistor}
Cyl. No. 5 Cyl. No. 2
3 Ignition signal {(power transistor) 13 Ignition signal {power transistor)
Cyl. No. 3 Cyl. No. 4
4 AAC valve 14 —_
5 — 15 —
ub electrical fan relay (engine
6 S ricat 1a y (engi 16 ECCS relay
temperature switch)
7 Tachometer speed signal 17 ‘ -
8 — 18 Fuel purmp reiay
Air conditioner relay (air condi- .
g _I ¢ ‘ . v ' 19 Power steering oil pressure swiich
tioner cut signal}
10 Ground (ignition signal system) 20 Ground (ignition signal system)
Receive ntrol unit data recep-
21 (RX) tj:)e Ive {co ecep 31 (CLK) Glock (synchronization signal)
1
Transmi t t from control
220X | 't (data sent from co 32 Monitor and check lamp (red)
23 Detonation sensor 1 (cyl 1 to 3) 33 _—
24 Detonation sensor 2 {cy! 4 to 6) 34 Air flow meter ground
o5 Wastegate valve control solenoid 35 Air flow meter intake air quantity
valve signal {front)
26 Air fiow meter ground 36 Intake air temperature sensor
Air flow meter intake ai ti
o7 . meter inta ir quantity 57 .
signal (rear)
28 Engine temperature sensor 38 Throttle opening output
29 Exhaust gas sensor (front) 39 —
30 Sensor ground (throttie sensor, 40
engine temperature sensor)
41 Crank angle sensor (120° signal) 51 Crank angle sensor (120° signal)
42 Crank angle sensor (1° signal) 52 Crank angle sensor (1° signal)
43 lgnition switch START signal 53 Vehicle speed sensor
Throttl | itch (idl -
44 Neutral switch 54 . ro teT valve switch (idle connec
tion point)
45 (IGN) Ignition switch (IGN} 55 Exhaust gas sensor (Rear)
46 Air conditioner switch &6 Throttle sensor output signal
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B3 ECCS (Electronically Concentrated Engine Controi System)

4.

System Figure and Circuit Diagram (Cont’'d)

47 (CHK) Check (diagnosis activation) Y Throttle valve switch power supply
Throttle sensor power supply sup-
48 ply P PRIy Sup 58 Battery power supply
49 Control unit power supply 59 Control unit power supply
50 Ground (contra!l unit) 60 (©) Ground (control unit)
. Injector power ly.
101 Injector No. 1 109 " P .we Supp y_(coynter
electromotive reflex circuit)
102 — 110 Injector No. 5
103 Injector No. 3 111 —
Fuel pump terminal voltage control .
104 112 Injector No.
output (FPCM) 1 jector No. &
105 Injector No. 2 113 —_—
Fuel pump terminal voltage control ,
106 114 | No.
output (FPCM) 2 njector No. 4
107 injector ground 115 —
108 Injector ground 116 Injector ground

The terminal symbol enclosed in parentheses () is the self-diagnosis connector symbol.
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B3 ECCS (Electronically Concentrated Engine Control System)

4.

System Figure and Circuit Diagram (Cont’d)
ECCS Component Parts

intake air '

> The ottle valve switch '
R and throttle sensor e

ternperature sensor
A

T25-8638

Component part

Type

Installation position

Wastegate valve control solenoid

valve

Solenoid system

Strut tower right

Pressure regulator

Diaphragm system

Fuel pipe front end

injector Top feed type Intake manifold

Actuator | Fuel pump Roller vane type Fuel tank

system Air regulator Bi-metal type Intake manifold lower part
AAC valve Solencid type Intake manifold collector lower part
Ignition coil Mini mold type Cylinder head (above each plug)
Power transistor unit F,Dr Bl-chlannel low-voltage electronic Rocker cover ornament

distribution

Crank angle sensor Photocell {camshaft drive) Cylinder head left front
Air flow meter (2) Hot wire type Front left
Intake air temperature sensor Thermistor type Intake manifold collector
Throttle sensor Variable resister type Accelerator work unit

:;:tse: Throttie valve switch ON/QFF switch Accelerator work unit

Engine temperature sensor

Thermister type

Water outlet

Exhaust gas sensor

Heater attached (titanium)

Front and rear exhaust outiets

Detonation sensor

Pressure-electrical type

Cylinder block

Fuel pump modulator

Operation amplifier

Rear pillar inner
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B3 ECCS (Electronically Concentrated Engine Control System)

5. Actuator System Inspection

Use measurement equipment such as a circuit tester, CONSULT electrical system diagnosis tester and
oscilloscope to perform the inspection. Refer to item 1., 1-1 (6) for the measurement equipment opera-
tion procedures.

The following preparation must be performed when using this equipment.

(1) Using circuit tester and oscilloscope
e Use check adapter to perform the measurement.

installed in vehicle ECCS control unit

(2) Using CONSULT

e Connect CONSULT tc the diagnostic connector on vehicle
(near the fuse block).

Note: See section 2, 2-2 {2) for details.
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B3 ECCS (Electronically Concentrated Engine Control System)

5. Actuator System Inspection (Cont'd)
5-1 FUEL PUMP SYSTEM INSPECTION

Fuel pump
2
relay “ﬂﬂ- ECCS relay
1GN 2l 18 is Lo
= 1 o ¢ mﬁ_@
2
Fuel pumg

I
aphii
1!
Al
1 ]

£l
I ECCS control unit

FPCM pin layor B 4 5
Pin number | Description

1 Flow veluma contral signal [FPC 1) Fuel pump
2 Flow voluma cortrol signal (FPC 2) control | |04
2 - modutator
4 Fusl pump {4 {FPCM)
B P I

ower supply {+ ] 2 106
1 Shield line ground
7 Fuel purmp {+} Case
a - l

- 5(6|7]8

B02-4410
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B3 ECCS (Electronically Concentrated Engine Control System)

5. Actuator System Inspection (Cont’d)
Fuel pump system trouble diagnosis flowchart

Fuel pump operation sound inspectumJ

Purmp sounds when ignition switch
is ON for only 6-sec inerval,

Pump doesn't sound/Other conditions.

fuel prassure
inspection

When ignition switch is ON,
there is ralay oparation sound. No sound

{

r Fuel pump telsy operation sound Inspection J

() “DATA MONITOR”
“ACTIVE TEST”

Whan igrition switch is ON,

fuel pressure is 294 kPa

{2.0 kg/om?, 43 psi} Onher conditions f
Othas system Fuel system Fusl pump voltage inspaction
inspection inspection

Inspact voltage betwesn pump pirs @ Normal | Abnormal
@ and @ )

Battery voltage when ignition switch is ON

for S-sec and "ACTIVE TEST"” is ON. Other conditions E

?

*,
r Fuse, relay l

Narmal

Abnormal

BO

Fuel pump inspection Harness continuity inspaction Fual s r inspacticn
1. Measute resistence betwean pumg Measura resistance hetween ugl pump ralay powel I Replace fuse
tecrminals (1) and @. relay tarminsl B and pump Massura voltage bémeen telay of 1etay.
2. Apply battary voitage directly between terminal &, ;;r;:::l (@ and (D and the
torminals M @ and @ @. l :
050 oo Other than 00 Battery voltage with Other
I. Apprex. 0501 ignition switch ON
2. Pump operaticn ‘ l
sound is produced. Cther conditions o ~
gpair powar
{ } Repair Harness contirnity inspection supply circuit
Connector Reptace fust harness. Massure resistance betwean relay systam
Chack for faulty terminal (1) and C/V tarminal @.
connection and pump
inspuct circuit
system. ‘m | Cthes than 00
Fusl pump control Pmodulator corrol signal ECCS C/U power inspection Repair o
inspection i = -
56178 Check voitage betwsen FPCM (1) (2) and (@) "DATA MONITGR “3'“0“-4

1/2{3[4 ground.

@ Massure voltage batwesn C/U terminal @@ and

Appront. 4V when Ignition
switeh is ON for Ssec

snd engine is cranking.
Approx. OV st engine
spoeed after warming up. Other

}

ground.

Battery voltage when
ignition switch is ON. Other

{

Check connector for bresks and
input signal system.

to C/U terminal (106) .

Harness continuity inspection
Measure resistance from FPCM terminal (1)

to C/U tarminal end FPCM terminal (@

Repait ECCS C/U
powar supply circuit
syslem.

ECCS comtrol unit terminal arrangermant I

Ll I

Other than 60

ECCS C/U power inspection

(@) "DATA MONITOR”

@ Measwre voitage between C/U
terminel (8 and ground.

wecdenfindin Jinfrnfoml] 1] 2 [ 2[4 ] 1n ]2 ]n [ 8]0 n 1 aafrl 2l s ss am
o fefrta Jod o] fva] o vl eafrafvod afadaaf uwls

RAepair
harness.

Battery voitage

Fue) pump control modulator inspection
Check voltage between FPCM terminals

@ ard @,

7 to 8V: Whan voltaga

from FPCM terminal (D to ground is
Iess than ¥V max,

Battery voitage when:

Voltage from FPCM to ground is 4V
Voltage from FPCM to ground is 4V Cher

when ignition Cther

switch is ON i
Inspect input signal ECCS C/U
systam. Repair power

cifcuit systarm,

1

l Check for connector breaks snd circuit system. l ( Replace FPCM. )
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B3 ECCS (Electronically Concentrated Engine Control System)
5. Actuator System Inspection (Cont’d)
(1) Fuel pump reilay operation inspection

Bacivetesi | [] e Turn ignition switch "ON", select "FUEL PUMP
FUEL PUMP RELAY ON @ RELAY"” of “"ACTIVE TEST” mode. Press the ON key
e — MONION = = — and check if pump operation makes an operation

CAS-NPM[PDS] g50IHm sound.

WS | ovvorr ]l OFF |

Inside of trunk rear i

e When the ignition switch is “ON"", the relay operation
@ sound must be audible. The pump must sound in 5 sec
after relay is turned on.
e After the engine has stopped, turn ignition key to OFF
in 1.5 sec.

Ay
Fue! pump relay
&

(2) Fuel pump relay power inspection

e Disconnect fuel pump relay and measure the voltage
between following terminals and ground when the ignition

switch is ON.

Engine RB26DETT

) Between ground and Between ground and
Measurement location ) .

terminal {2) on fuel terminal (3) on fuel
mp relay harnes ump relay harn

; Condition p-u p relay harness p. p y harness

side. side.
When ignition switch is
oN Battery voltage —

(3) Fuel pump control signal inspection

aMONITOR  wNO FAIL [] e Select “"FUEL PUMP RLY” item of “DATA MONITOR™
mode and check foliowing items.

FUEL PUMP RELAY ON

item Fuel |
Condition uel pump relay
When ignition swilch is ON {engine OFF
is not running)
When cranking engine ON
L RECORD |
When idling ON
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B3 ECCS (Electronically Concentrated Engine Control System)

O OM

+

Fuel pump
control
maodulator

BO2-4411

5. Actuator System Inspection (Cont’d)

e Measure the voltage between the following terminals
and the ground when the ECCS control unit connec-
tors are connected.

&

Condition

Engine

RB26DETT

Measurement location

Between ECCS C/U ter-
minal (18} and ground

When ignition switch is
ON (with engine

Within 5 seconds right
after turning switch ON.

Approx. 1V

After 5 seconds right

stopped). Battery voltage
after turning switch ON. y g

Cranking engine Approx. 1V

Idling Approx. 1V

(4) Fuel pump control modulator coptrol signal

inspection

e Measure the voltage between the following terminals and
the ground when the ECCS control unit connectors are con-

nected.
Engine RB26DETT
Measurement location | Between ECCS C/U ter- | Between ECCS C/U ter-
minal (104) and ground | minal (106) and ground

Condition (FPCM1) (FPCM2)
Ignition switch ON (with Approx. 4V
engine stopped) OV after 5 sec.
Starting or with high

arting with hig Approx. 4V -
load
Idling Approx. OV —
Medium load Approx. 4V Approx. OV

e Check voltage at FPCM terminals 4 and 7.

Measurement Between FPCM
¢ ) Between FPCM terminal 4 and © wg ©

location round terminal 7 and
Condition g ground
Idling Battery voltage — Approx. 6V

Medium load

Battery voitage — Approx. 8V

Starting or with high
load

Approx. OV

Battery voltage

EN-178



B3 ECCS (Electronically Concentrated Engine Control System)

5. Actuator System Inspection (Cont’d)
(5) ECCS control unit power inspection
e Seiect "BATTERY VOLTAGE" item in “DATA

tion.

ltem

MONITOR" mode and perform the following inspec-
Condition Battery vollage

Ignition switch ON 11 - 14V

v ECCS
= control
Mit
ECCS relay unt
s 6
.0 4

CAUTION:

The same setling as ON state is maintained for a few seconds
right after the ignition switch is turned ON — OFF and then ON
again.

¢ Measure the voltage between the following terminals
and the ground when the ECCS control unit connec-
tors are connected.

—
94

b

Engine RB26DETT

Measurement location

Condition

Between ECCS C/U ter-
minal {(16) and ground

Between ECCS C/U ter-
minal (49) and ground

ignition switch OFF

Battery voltage

Approx. OV

Ignition switch ON Approx. OV Battery voltage
Cranking Approx. OV Battery voltage
idling Approx. OV Battery voltage

pump
harness
side

m

(6) Harness continuity inspection
e Disconnect harness connectors of ECCS control unit, fuel

pump relay and fuel pump and measure resistance
between the following terminals.
Eng'ine
. RB26DETT

Measurement location
Between ECCS C/U harness terminal (18) and 00
fuel pump relay harness termina! (1)
Between fuel pump harness terminal {2) and fuel 00

pump relay harness terminal (5)
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B3 ECCS (Electronically Concentrated Engine Control System)

L
72 &———J 106 ynit
e @

Fuel purme
control
modulator

relay
harness
[s==] . side
Fue! Fusl pump
harng:sm 2 ; : control modulator
side harness side gQ2-4412

5. Actuator System Inspection (Cont’d)

e Remove each connector and measure the resistance
between the following terminals.

Engi
: ngine RB26DETT
Measurement location

Between ECCS C/U terminal (104}
and FPCM harness terminal {1}
Between ECCS C/U terminal (106)
and FPCM harness terminal (2)
Between fuel pump relay harness
terminal (5) and FPCM harness ter-
minal (5}

Between fuel pump relay harness
terminal (5} and FPCM harness ter-
minal (7)

oy

Between fuel pump harness terminat
(1) and FPCM harness terminal (4)

© Trunk, right side
'- N ///

" ,\, Fuel pump, _—

| pump harness connector

(7) Fuel pump voltage inspection

e Disconnect the fuel pump connector and measure the volt-
age between the following terminais and ground.

Engine RB26DETT

Measurement location | Between fuel pump harness terminal

Condition {2) and ground

5 sec after ignition switch is turned
ON Batiery voltage

Cranking Battery vollage

(8) Fuel pump inspection

e Disconnect the fuel pump connector and measure the resis-
tance between the foliowing fuel pump terminals.

: Engine RB26DETT
Measurement location

Between fuel pump terminal (1) and

Approx. 0.4 - 0.7Q
) PP

=
pump harness connactors

.

- B02-4415

e Disconnect the fuel pump connectors, apply the battery
voltage directly to the following fuel pump terminals and
check fuel pump operation.

e Pump terminal {2) to battery positive terminal (+)
e Pump terminal (1) to battery negative terminal (-)

CAUTION:

Be careful because damage wili occur if connection is made
with the incorrect battery polarity. Do not generate any sparks
because fuel tank is nearby.
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B3 ECCS (Electronically Concentrated Engine Control System)

5. Actuator System Inspection (Cont’d)
(9) Fuel pump control modulator inspection

When fuel pump control moduiator connector is connected,

measure the voltage between the following terminals.

Condition

Voltage between

Voltage between

Measurement focation FPCM terminal FPCM terminal
(1) and ground {2) and ground

Voltage between 66-7.0V 0-W —

FPCM terminals 88 -9.2V Approx. 4V 0-1v

{7) and (4) Battery voltage Approx. 4V —
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B3 ECCS (Electronically Concentrated Engine Control System)

5. Actuator System Inspection (Cont’d)

5-2 INJECTOR SYSTEM INSPECTION

[Control circuit diagram]

Dropping{ ' | 2 [3 :4)
7

resistor KS 3 Ig)

I

IGN

®

AG

I

@

ECCS relay
2 |
3 5

|

49 0t

105

WH

16

103

1

I 1D
e

]
Thratile Crlehd [epd fehfiTebd i Jepd 2D
valve 51
switch s 54 Bz RE HER | BEY; |2
Crank 12¢° signal i | 4l - ___‘Q‘Q‘ ‘ __M _:QJL
B 2 22 — — — — —
BT‘I916 Ptlv:lrg::ﬂv i 3 No. 6 Na 5 Mo, 4 Mo 2 No 2 Ng 1
sensor Ground 4 4 Egnc'irsd : Exhaust gas sensor (rear)
: 0 : unit ! ‘
Air flow [ intske air quamity signal] 2 z 35 2 ; %
metar Ground 3 3 — /d:\
{front) Signal ground 4 4 3 |
Fowsr supply ._5) 5 = Exhaust gas \ ‘
sansor (from)
. Y (O 2 . S
Air low TToae o quancry signal| 2 2 27
_@T Ground 3 3 ]2 z e
{rear) Signal ground a 4 2% 3l K ™ _j%
Powor supply |5 ) 5 ] |
50 _L -
Engine | 28 =
temperature > 0
sansor aa JI Neutral switch
Throttle | & ! I - .__—.] i i
sensor o ; g ® 53 Vehicle speed sensor]
[Control description]
. Terminal o
Input signal Control description Remarks
number
Crank angle sensor 120° signal 41, 51 ¢ Determines injector injection timing.
Crank angle sensor 1° signal 42, 52 #® Reads engine speed.
. ) o Detecis intake air quantity, and determines . . .
Air flow meter intake air quan- S ; ) ,y, . e Fail-safe function activated
tity sianal 27, 35 basic injection quantity (injection pulse when disconnected
y sig width) based on engine load. '
& Increases fuel quantity when starting.
START signal 43 Determines injection quantity when starter —
SWis ON.
Perf injection i rdin
' . r'orms injection increase according to o Fail-safe activated when
Engine temperature sensor engine temperature. R . .
) 28 . short-circuit or disconnection
signal » Fue! cut range changes according to
. oCcurs.
engine temperature.
. e Injection pulse width control according to | e According to control block
Exhaust gas sensor signal 29, 55 ,J ' p. g o 8
air-fuel ratio feedback. condition.
Activated when throttle sen-
Throttle valve SW (idle connec- *
tion point) 54 — sor damage occurs.
onp » Idle judgment backup.
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5. Actuator System Inspection (Cont’d)

. Terminal i
input signal ' Control description Remarks
number
Fuel cut during deceieration
Flow correction during acceleration or
deceleration
Interruption injection
Throttle sensor 38 idle judgment —
Deceleration fuel cut according to ON sig-
nal,
Acceleration increase when ON goes to
OFF.
. Fuel cut interrupts speed and fuel cut at 0
Vehicle speed sensor 53 , —_
P km/h (0 MPH ) vehicle speed
Battery voltage 49 Injection pulse width correction —
Detects intake air quantity temperature —
Intake air temperature sensor 36 ' ra y termnpera

and corrects injection pulse width.
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5.

Injector system trouble diagnosis flowchart

l Lnjactor ope

ration sound inspection J

Operation makes sound

No oparation sound

Inspect cther
systemn

Note: Injector control signal
raust be verified on
oscilloscops.

Battery

!

Actuator System Inspection (Cont’d)

Imjactor contral signal inspection

{each cylinder) and ground.

Measure voltage between injector connector tarminal @

voltage when engine is running

Other

[ Varity waveform

on ostilloscope.

t

1

Ner mal

Abivor mel

{

l inspect connectors for breaks and disconnections. I

)

LECCS control unit terminal arrangement

Injector power supply inspection
Mesgsw e voltage betwesn injectol cunnector
terminal () (wach cylinder) and ground.

Battery voltage measurement
when ignition switch is ON.

Othar than voltage measwement
when ignition switch is not ON.

t

i

Injector inspection

@ and @.

Measure resistance betwaen terminals

Repair injecior power
supply circuit system

"

1]z sleftlale an

2 ir!En

[k llil§

ERR-¥

II]U 11 'I!]'ll

e nnlsd sr{ajrs[oe

tH Sllﬂ

Apprec. 210 302

Orhar

\

Dropping tesistor Inspection

@0

® Rasistance
Resistor (3) —~ ® ';:;:g:mm
@ torminals

Appieot. 50

C

Replaca injactor s,

D

s

Cther

f

Harness cominuity inspection
(rasislance measurement}

Injector harness side

C/U harnaess side

W% 1)
) (

@

HEHHEY
S en B WD

(
{
(
{

ESENE

0Q

!

Replaca dropping resistor

oo

'

ECCS C/U power supply inspection

¥
( Rapair harnass )

(B “DATA MONITOR"

®

and ground

Voitage measurement betwaen tarminal (#)

Battery voltage when
ignition switch is ON.

Other

!

Input signal system
inspection

Repair ECCS C/U power supply circui

Sy siem,

D)
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-

CAS+RPM {POS)
AIR FLOW MTR
AAC VALVE

B AcTve TESTH
% &k KPOWER BALANCE® % % %
= — == MONITOR = ===
950rpm
113V

L

27%

__[ENENEN

[ Jls L

TEST
START

B02-4416

109

101 ¢
ECCS 1034 Injector
°°'_“T°‘ 105 ¢
unit Hod ”

nze

”"Pr

= BO2-4452

5. Actuator System Inspection (Cont’d)

operation.

CAUTION:

e Use "POWER BALANCE" in the CONSULT active test
mode to change the idle speed and check the injector

(1) There is a necessary minimum test time limit to prevent

error.

(2) Avoid performing the test during driving.

(1) Injector control signal and power inspection

[Injector connectors]

<=~ ¢ Disconnect the injector connectors and measure the
.‘é" voltage between the following terminals and ground.
Engine RB26DETT
Measurement location Control circuit Power supply circuit

Between harness termi- | Between harness termi-

Condition nal (2} and ground nat (1) and ground

Ignition switch ON Battery voltage —

Cranking engine Approx. 10V —

Engine running

The voltage decreases
as the engine speed
increases {(approx. 0.2V
decrease for each
engine speed increase
of 2,000 rpm}).

Battery voliage

[ECCS control unit connectors]

RB26DETT

Engine
Measurement location

Control circuit

Power supply circuit

Between ECCS C/U ter-
minals (101), (103},
(105, (110), (112}, (114}

Between ECCS C/U ter-
minal (109} and ground

Condition

& and ground
Ignition switch ON Battery voltage -
Cranking engine Approx. 10V -

Engine running

The controi unit voltage
decreases as the bat-
tery voltage and engine
speed increases
(approx. 0.2V decrease
for each engine speed
increase of 2,000 rpm).

Battery voltage

(2) ECCS control unit power supply inspection

EN-185

Refer to fuel pump system.



B3 ECCS (Electronically Concentrated Engine Control System)

5. Actuator System Inspection (Cont’d)

(3) Harness continuity inspection

e Disconnect the control unit and injector connectors an

- 13; measure the resistance between the following terminals.
1
2 . Engine | ppospETT
. Hg Measurement location
Eccs ECCS C/U harness Injector harness terminal
control 2
unit Terminal (101) to No. 1 eylinder
L__ Terminal (105) to Na. 2 cylinder
B02-4417 Terminal (103) to No. 3 cylinder 00
Terminal {114} to No. 4 cylinder
Terminal (110} to No. 5 cylinder
Terminal (112} to No. 6 cylinder

e Disconnect the harness connector from the injector an
_ , _ dropping resistor and measure the resistance between th
harmess & _ 4 . following terminatls.

lsuje ; i S . Engine

Lconnector % , RBZ6DETT
3 5 Measurement location

Dropping register harness  Injector harness terminal (1)

Terminal (1) to No. 1 cylinder
Terminai {4) to No. 5 cylinder 00
Terminal {5) o No. 3 cylinder
Terminal (6) to No. & cylinder
Terminal (7) to No. 2 cylinder
Terminal {8) to No. 4 ¢ylinder

(4) Injector inspection

® Disconnect the injector connectors and measure the resis
fance between the terminals for each injector.

. Engine RB26DETT
Measurement location

Between injector terminals (1) and (2) (for ali

cylinders) Approx. 2 - 30

BO2-4418
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Dropping
resistor

T25- 7256

5. Actuator System Inspection (Cont’d)
(5) Dropping resistor inspection

e Disconnect the dropping resistor connector and measure

the resistance between the following terminals.

_ Engine|  caospETT
Measurement location
Terminal {1}
Terminal {4)
Dropping resistor terminal Terminal (5)
A . B0
(3) and Terminal (6) pprox
Terminal (7)
Terminal (8)

EN-187
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5. Actuator System Inspection (Cont’d)
5-3 IGNITION SYSTEM INSPECTION
[Control circuit]
IGN
P— oS 25 = 6] |
Power (i ]213) &1 gnition
@ A s transistor ) I? coil
ECCS relay z 16 No | , fu'__—{:@;??—4 relay
[ ] [ ! AR 3L
2= ! 53] 2
5——0_0—13 L e e
~ @
3
el 37 R
e il L]
Throttle woa 4| T,
valve 57 13 T
switch 54 115
No5 5| o
ECCs 2 e T
control 6
unit [ bes 6 }r:_“ Ll
e ) R
12¢F signa! || I 44 IR A L
are | T sanal |2 jyil2 “ 1111111
sensor |Power supply| 3 3
Sround A\ AL * (EENED  EEEEEED
- t]2]3la]si6 Elelsia[3i2
Engine temperature
sensor
| 28
2 2 30 Detonation
Detonation > sensor-2
senser-1 |
. . P {08
Ty A= :
= 2 2 t
|
I —_—
i =
=
[Control description]
. Terminal .
Input signal Control description Remarks
number
e« The ignition cannot be per-
Crank angie sensor 120° signal 41, 51 # Ignition timing start point. formed if there is an instan-
taneous break in the 120°
signal.
e ignition timing count. # The ignition cannot be per-
Crank angle sensor 1° signal 42 52 |e The ignition timing is set according to the formed if there is an instan-
map indicated by 120° signal. taneous break in the 1° sig-
nal.
. L - & Fail-safe is performed when
e Changes injector injection timing accord- , L .
ing to engine temperature there is a short-circuit or dis-
i .
Engine temperature sensor 28 9 g P i . connection. [20°C (68°F) at
e Control for low and high engine tempera- ) . .
ture condition starting, gradually increasing
ons- to 80°C (176°F)]
Activaled when throttle sen-
Throttle valve SW (idle connec- * l
tion point) 54 —_ sor damage occurs.
P e ldle judgment backup.
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5. Actuator System Inspection (Cont'd)

Input signal

Terminal
number

Control description

Remarks

Throttle sensor

38

Fuel cut during deceleration
Flow correction during acceleration or
deceleration

e Interruption injection
¢ |dle judgment

Deceleration fuel cut according to ON sig-
nal.

Acceleration fuel increase during ON-OFF
operation.

START signal

43

Controls ignition timing when cranking
engine.

Detonation senser

23,24

Detects detonation and changes ignition
timing.

e Fail-sale is activated if short-
circuit or disconnection
ocecurs. (Fixed volume delay

angle)
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Approx. 14V while
engine is running

5.

lT_:;nilion spark inspecticil

Strong spark arcs,

Cther condition

'

Actuator System Inspection (Cont’d)
ignition system trouble diagnosis flowchart

Ciber system
inspaction

Sel-diagnosis

() 'SELF-DIAGNOSTIC RESULTS”

@ SELF-DIAGNOSIS (code number 21

Noernal

I

Abnormal

-

“DATA MONITOR"
{real-tima disgnokis)

Normal l

Abnor mal

engine is running

*

Approx. 0.1V to 0.3V when

¥

Power transistor control signal inspection

{power

Messure voltage batween power transistor

tormineis () @ @ @ ® ® and ground.

transistor unit}

Other

Y

ignition primary signal inspection
Measure voltage between power trensistor

terminats M @ @ @ & ® o

ground.

. Cther

y

¥

ElsTl]3]2]D

Power transistor control signal inspection
{ECCS C/U unit)
Measure voltage measuremeant betwean C/UJ

terminals (D @ @ @ @ @ and ground.

Approx. 0.1V 1o 0.3V with
engine running

Other

{

!

F’cwar ransistor inspaction

Harness cortirukty

Normeah

-

Harness continuity
inspaction

Measure resistance
batween power
wransistor terminal (D
and ignition coil
terminal (@).

Abnormal

Replace
power

transistlor,

(1 J59]

{

oo

Ignition coil power supply
inspection

{nspect voltage between coil
@ and ground.

Battery voltage
when ignition
gwitch is ON.

Ciher

¢

'

Repair L
harnesa. Inspect
for favlty contact

inepection

=S

OVOV

/U Power transistor

ECCS C/U power supply inspection
(® "DATA MONITOR”

@ Moasura voltage batwesn C/U) warminal
@ and ground

Battery voltage whan
ignition switch is ON.

1

Other

Input signal
symrng Repair ECCS C/U
inspacticn pawer supply circuit

system,

@OOe0

0Q

IGN ¢oil inspection
Measure resistance babween
coil terminals (D end @.

Repair ignition

system circuil.

0.6 10 0.5Q

Cther

'

i

Ignition systermn secondary
part Inspaction

{ Repiace ignition coil. )

coil power supply

Note: An oscilioscope must be used o chack the output wavaform of the ignition system.

connactors ]
Reapair
o defects snd harness.
check cirguit
systems.
[ ECCS contrl unit terminal layout ]
[lfclmllaal 1 a[s[e]s[¢}2 13 ]4]: n T ea [ s oo ers el
rmlmlmllllimllullnilIl.lill vaaahalsidi]ieln) o]y sfasie 31 aalasfealsi[se[o3 [sriselsofe]
B0Z2-4438
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RSl DIAG BEsuLIs BT ]

FANLURE DETECTED NME
IGN SIGNAL-PIUMARY O

[ERASE |_PRINT |

B08-0014

{
(
{

i

1)
5)
3)

P -

[
[ ]
(BB

(#2)r2d
(#a)y13d

ECCS
control
unit

1

B02-1765

5. Actuator System Inspection (Cont’d)
(1) Self-diagnosis

e When the ignition switch is ON and engine is cranking,
check faulty system name in “SELF-DIAGNOSTIC

RESULTS" mode.

e When there is abnormal output, inspect the assumed loca-
tions in the following sequence.
Power transistor (short) — ECCS harness (short) —
ECCS control unit
e @ Set ignition switch to ON.

® Perform the diagnosis mode selection procedure with
the diagnosis connector in vehicle. Check the code
number of the fauity system displayed by the fiashing
exhaust gas temperature warning lamp on the instru-
ment panel. {See 2, 2-2, @)

.éé‘

(2) Power transistor control signal inspection

® Measure voltage between the following connectors and
ground when ECCS control unit connectors are connected.

Engine RB26DETT

Measurement location | Voltage between ECCS C/U termi-

Condition nals 1, 2, 3, 11, 12, 13 and ground
Cranking 0.2-03V

Idling 0.2 - 0.3V

2,500 rpm Approx. 0.4V

(3) Ignition primary voltage signal inspection
e Measure the primary voltage of coil side connector of
power transistor.

Engine RB26DETT

Measurement locati Voit between

ur ocation age etw ‘povlver Voltage between IGN
transistor IGN coil side coil side terminal E and
terminals 1, 2, 3, 4, 5, 6, round

Condition and ground 9 '

Cranking Approx. 10V ov

Idling Approx. 14V ov

2,500 rpm Approx. 14V ov
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5. Actuator System Inspection (Cont’d)
(4) Harness continuity inspection

3 e Disconnect the connectors on the input side of the ECCS
; control unit and power transistor unit, and measure the
E resistance between the following terminals.
3]
[*] .
@ _ Engine bao6eDETT
o Measurement location
Power transistor unit har-
ECCS C/U harness R )
ness (6 poiarity terminal)
Between terminal 1 and terminal 1,
Between terminal 12 and terminal 2.
Between terminal 3 and terminal 3. o0
Between terminai 13 and terminal 4.
Between terminal 2 and terminal 5.
Between terminal 11 and terminal 6.
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5. Actuator System Inspection (Cont’d)

e Disconnect the connector from the power transistor unit
output side and ignition coil, and measure the resistance
between the following terminals.

Measurement location

Engine | o posDETT

Power transistor unit harness
(7 polarity terminal side}

Terminal i to
Terminat 2 to
Terminal 3 to
Terminal 4 to
Terminal 5 to
Terminal 6 to

coil connector harness
(terminal 1)

lgnition

No.
No.
No.
No.
No.
No.

1 cylinder
2 cylinder
3 cylinder
4 cylinder
5 cylinder
6 cylinder

419

e Disconnect ignition coil connector and measure the voltage
between the foilowing terminais.

Engine

RB26DETT

Condition

Measurement |ocation

Between ignition coil connector har-
ness terminal (2) and ground

Ignition switch ON

Battery voltage

transision

T T Pawer
sgmlx
3 Ground
b B02-1758
- 5) Power transistor inspection
D EEELEED D (5) P

Check the resistance value between all power transistor
terminals with an analog circuit tester probe by changing
the positive @ and negative © poles.

&

@——%o

Inspection terminals and values

! D-@ ®-SNollor = < ©-® w
@-@ @-O NotDoreo) = Not © - @ 0 or eofd
@ ®-@ D-ONotDoree < §-@eefl)
802-4439

(6) Ignition coil inspection
e Measure primary coil resistance value.

Engin
. 9n€ | RB2BDETT
Measurement location

Primary coil resistance value (@ - @) (93} 0.6 - 0.9

(Reference): Secondary coil resistance value (@ - @) =0
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5. Actuator Syste_r-n Inspection (Cont’d)
5-4 IDLE SPEED CONTROL SYSTEM INSPECTION

[Control circuit]

IGN = AAC valve
o 45
4 3
O S 36T (3T8)s——2)h e
713 3(7 | "' . !
5(3 49 4
ECCS relay R 16 6|2 Z|6 . Air regulator
m 511 1]5]4— 2 2 WY
E—q—m—q —-— I ! |
S——Q 0—1—3 8
valve 2 57 I
switch _n 54 Il | —Jm—— 2
IDLE 5ed—0 _O——3
ECCS . Fuel rela
control unit @ uel pump reldy
I
120° signal [ | \ | 4| Fgg{l g.imp
i contr
g:\ag?: 1 signal 2# 2 42 modulator
Power suppiy|.3 3
sensor Y Air conditioner switch
Ground 4 4 50 6'_“\ [
48 =)
Engine temperature \,,__,/ )
sansor Neutral switch
2 2 30 Power steering oil prassure switch
k >
53
Vehicle speed £
sensor =
[Control description]
Terminal
Input signal Controi description
put sign number P
e Engine speed is read and feedback controt is performed for the speed
Crank angle sensor 1° signal 42, 52 9 P P P
value.
® The target engine speed is changed according to cooling water tem-
Engine temperature sensor 28 9 g P 9 9 9
perature.
Throttle valve SW (idle connection 54 o Activated when throttle sensor damage occurs.
point) (idle judgment backup.)
e Deceleration fuel cut
e Flow correction at acceleration or deceleration
Interruption injectio
Throttle sensor 38 e e _UP © Jeetion
e |dle judgment
e Deceleration fuel cut according to ON signal.
e Acceleration increase when ON goes to OFF.
Vehicle speed sensor 53 ® Idle control starts at vehicte speed under 8 km/h (5 MPH).
At . . . ; PN
Air conditioning switch 486 ® After engine warms up, increases idle when air conditioning is turned
ON.
Neutral switch 44 e Starts idle control in neutral position.
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5. Actuator System Inspection (Cont'd)

Input signal Terminal Control description
P ¢ number P
Power steering oil pressure switch 19 e Increases idle speed when power steering fluid pressure is too high.
Battery voltage 49 e When battery voitage is low {tess than 12V}, idle speed is increased.
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5. Actuator System Inspection (Cont’d)

AAC valva functton inspaction

@) Acive test

Idis spead changes I Qthe

Idie speed control system trouble diagnosis flowchart

T

}

Input systern inspaction

AAC valve comrol signal inspection

Battery voitage inspection bewween AAC valve
terminal (1) snd ground

@2

2 to 3V whan ¢ranking
8 to 10V whaen idling

Other

!

Supplemantal air supply part inspection
{Chack for disconnected hoses, clogging, etc.)

{

7

AAC valve power supply inspection
Measure voltage batween AAC

term.nal (3 and ground.

Air regulator
inspection
{power supply, main

unit)

No hose disconnection or tlogging

[Olher system inspection ]

. . ‘ Battery voltage when
{ Hose disconnection or clogging ignition switch is ON. Otlar Abnormal
Rapair ) AAC valve inspection R
( Maasure rasistance betwesn AAC Repair AAC valve power
termirals (@ and @), supply circuit system.
910 1002 Other
Harness cominuity inspection ( Replace AAC vaive. )
Measure resistance between AAC harness
terminal (@ and C/U harness tarminai (3. Normal
Y ,
Other gyatam
0Q oo Q inspection Repair or
{ ‘ raplace air
regulsior.

Nota: The output dats for the AAC
vrlve system must be
chacked with an oscilloscope.

ECCS C/U power supply inspection

( Repair harness. )

® “DATA MONITOR™

@ Messure the voltage between C/U supply

terminal {3) and ground.

Battery voltage when
ignition switch is ON,

!

Othar

[Input signal sysiem inspecﬁm]

cireuit,

Repair ECCS C/U power supply

)

‘ ECCS controb unit tarminal layout

wufudwiefulelw] 12T T[54 ]2 ]| *1od n
I n‘rFu-nn | 14 es{a{an] 1afs o 1]

02223 a2s s 12]na]e] |I|)|Jlu|!n|l|lu)
npeaalsalishalsrhalsssel[ssalsassshisifsalanlse
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ECCS
control
unit

S
\ AAC valve

BOZ-4441

5. Actuator System Inspection (Cont’d)

(1) AAC valve control signal inspection

e When ECCS control unit connector is connected, measure
the voltage between the following terminals and ground.

Engine RB26DETT
Measurement location | Between ECCS C/U terminal {4) and
Conditien ground
Ignition switch is ON Battery voltage
Cranking engine 2-3V
When cold 6-7V
ldling
8- 10v

After warm-up

B ACTIVE TEST W D

AAC/Y CPENING 27%

== =MONTOR= ==
CAS+RPM [POS)  950rpm
AR FLOW MTR 093V

AIR FLOW MTR-R  0.92V
ENG TEMP SEN 688eC

[Qu[_UP_|[DWNjiQd

e Measure the voltage between the AAC valve connector ter-
minal (2) and middle harness connector terminal {3) and

ground.

(2) AAC valve function inspection
e Use “"AAC VALVE OPENING” item of “"ACTIVE TEST”

mode to set an optional angle.
e Check that idle speed changes corresponding to set-
ting value at this time.

(3) AAC valve power inspection

e Disconnect AAC valve connector and measure voitage
between the following terminals and ground.

Engine

RB26DETT

Measurement iocation
Condition

Between AAC valve conneclor harness terminal

(1) and ground.

When ignition switch is
ON.

Battery voliage
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5. Actuator System Inspection (Cont’d)
e Measure the voltage between the middie harness connec-
tor terminal (7) and the ground.

harness
connector

(4) Harness continuity inspection
e Disconnect the connector from the ECCS control unit and

5 AAC valve and measure the resistance between the follow-
i .2 ing terminals.
2/ e 5
; ) 1B Engine RB26DETT
R a
§ Measurement Between ECCS control unit harness
- 1 location terminal {4) and AAC vaive harness o0
AAC valve .
- ASSY terminal (2)
Engine ‘ RB26DETT
Measurement Between Middie connector AAC
uTe valve terminal (3) and AAC valve 9)
location )
harness terminal (2)

{(5) AAC valve inspection
e Disconnect the AAC valve connector and measure the
resistance between the following AAC valve terminals.

. Engine RB26DETT
Measurement location
inal
Between AAC valve terminals (1) g-100
and (2)

¢ Measurement can also be performed at middie connecto

terminals.
, Engine RB26DETT
Measurement location
Bet AAC valve t inais (3
etween valve terminais (3} 9-100
and (7)
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5. Actuator System Inspection (Cont'd)
(6) Air regulator power supply inspection

e Measure the voltage between the following terminals and
ground when the air regulator middle harness is con-

nected.
Engine RB26DETT
Measurement location{ Between middle harness connector
Condition terminal (8) and ground

Ignition switch ON

5-sec interval battery voltage

Cranking

Approx. 1V

ldling

Approx. 1V

(7) Air regulator inspection

@ Shutter opening angle inspection (static characteristic)
e Visually inspect the shutter angle.

Ambient temperature °C (°F)

Shutter opening angle

=20 (—4) max. Fully open
20 {68) Half-open
80 (140} min. Fully closed

BOZ2-4443

@ Inspection (dynamic characteristic)
e Apply current from the batiery to the terminals and check
changes in shutter opening angle.

The shutter must gradually close fully within 7 minutes.
[Ambient temperature approx. 20°C {68°F)]

(Reference) Heater resistance value: 75Q [20°C (68°F)]
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5. Actuator System Inspection (Cont’d)
5-5 WASTEGATE VALVE CONTROL SYSTEM INSPECTION

Wastegate valve control solenoid valve

IGN l
D

& 5)3 43 BRE
ECCS relay {112} 16
2 2
V- [0 I
s+e =3 T3] 25
ECCS
control unit

IDetonation sensor l————‘ 23 Exhaust || Inter- Exhaust
manifold §| cooler manifold
l Detonation sergr}—————“ 24

45

Adr
cleaner

coolar

Wastegate valve Exhaust
actuator tube

Exhaust Turbe-

Turbo-
tube charger

charger

metar

Wastegatefvalve
actuator
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5. Actuator System Inspection (Cont’d)
Wastegate valve control system trouble diagnosis flowchart

Wastegate vaive controi solenoid valve control
signal inspection

Measure the valtage betwseen 5V terminal (2),
C/U terminal @ and ground.

Batiery vohtage when idiing without engine load: OV Other E
Inspect air supply [ Inspect solenoid power supply.
system. . Measuwre the voltage batwean S/V tarminal
(D and ground.
Not rnat Abnormat Battery voltage with ignition switch ON. | . Cther
3
Inspect other systerns.l Repair imake system, Sotenoid valve inspection Repair power supply
Measure the resistarce between circuit system,
&/ tarminals (1) and @).
Approx. 30 - 4002 l Cther
ECCS C/U power supply inspection @eplace solenoid valvg

(® DATA MONITOR"

Measure the voitage between C/U
terminal @ and ground,

Battery voltage when ignition switeh is ON. I Qthar

Marness cortinuity inspection Repair ECC§ C/U power

Measure the resistance between S/V terminals supply circuit.

@ ad &.

o0 oQ l ECCS control unit tarminal layout l
Lo 5 b 5 3 dIEEDMTELCZE MRESOTEOTTE

Inspect circvit systam for connector ( Repair harness. ) D L .| DR OLC e MO C e S S
break or disconnection.

BC2-4385

(1) Wastegate valve control solenoid valve control
signal inspection

e When wastegate valve control solenoid valve connectors
are connected, measure the voltage between the following
terminals and ground.

e When ECCS control unit connectors are connected, mea-
sure the voltage between the following terminals and
ground.

Wastegate valve controll

Engine RB26DETT

® Between sclenoid valve terminal
(2) and ground
» Between ECCS C/U terminal (25)

Measurement location

Condition

and ground
tdling Battery voltage
With accelerator pedal depressed Approx. OV

EN-201



B3 ECCS (Electronically Concentrated Engine Control System)

Wastegate valve control
el sclenoid valve

5. Actuator System Inspection (Cont’d)
(2) Wastegate valve control solenoid valve power suppl

inspection

o Remove the wastegate valve control solenoid valve cor
nector and measure the voltage between the following tet

minals and the ground.

Engine

AB26DETT

Measurement location
Condition

Between soienoid valve harness ter-
minal (1) and ground

Ignition switch ON

Battery voltage

Wastegate valve control
solenoid valve

BO2-4444

(3) Wastegate valve control solenoid valve inspection

o Disconnect the wastegate valve control solenoid valve cor
nector and measure the resistance between the followin

terminals.
Engine
- RB26DETT
Measurement location
tween sol id side t inais (1
Between solenoid side terminals (1) 30 - 400

and (2)

(4) ECCS control unit power supply inspection

"o Refer to the fuel pump system section.

(5) Harness continuity inspection

e Disconnect the connectors from the wastegate valve contr
solenoid valve and ECCS contro! unit and measure th
resistance between the following terminals.

: Engine RB26DETT
Measurement terminal
Between ECCS C/U harness termi-
nal (25) and solenoid valve harness 179

terminal (2}

5-6 SUB ELECTRICAL FAN SYSTEM INSPECTION

Refer to item B, 6.

EN-202



B3 ECCS (Electronically Concentrated Engine Control System)

6. Sensor System Inspection

Use a circuit tester, CONSULT electrical system diagnosis tester and oscilloscope to test the sensor
system. Refer to section 1, 1-1, {6) for an explanation of the measurement equipment operation proce-
dures. Refer to section 5. for preparation.

6-1 CRANK ANGLE SENSOR SYSTEM INSPECTION

ECCS relay
S — :
e 9 43 w=! |gnition timing control
Crank angle sensof l___..5| Fuel injection comrol
120° signal I - a1 ECCS
. . control
1° signal 2 42 unit
" Idle speed control
Power supply | a 52
Ground 4 j- 50
aooD

B02-4420
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6. Sensor Systemhlnspection (Cont’d)

Sell-diagnosis

"SELF-DIAGNOSTIC
RESULTS"”

@ Self-diagnosis {coda number 11}

Nermal

Crank angle sensor system trouble diagnosis flowchart

FCCS control unit terminal layout

il

ne 2o s[s[7[0]s ]

n i
1l IIIII!!H 1S{1e{ 1710} 1930y T1gd?

wafaa[rslas] 22 [mhas 0 afsefaafalusfeaezenfasls
32 safs] a7}l lec] st sefs fsass]sefssofselee

Abnormal

(@) "OATA MONITOR”
{real-time diagnosis)

Norenal ‘ Abnormal

-

1

Inspact other

Crank angle sensor input signai inspaction

systems.

(@) “DATA MONITCR"

ECCS C/U

form.

o o Maaswre the voltaga batween terminals @, @
\_Mwen engite is running: and ground.
(ﬂ) Engine rpm display
@ Apprex. 0.5V batween terminal and ground
Apprax. 2.5V between terminal and ground
Oﬂlﬂf
Crank angle sensor powsr supply and ground inspection
Maasure the voltage betwesn tarminnls (3) and @.
Crank angle sensor output signel inspection
Measura the voltage between termirals Battery voltage when
and (@) and terrvinals @ and @. ignition switch is ON. Other
Crank angle sensor inspection Repair crank angle
Retate shaft by hand and measure ;’;’mm' supply
When sngine is running: veliage between sach crenk angle ar :
Appt ax. 0.5V between terminals (1) and (4) sers.or terminal and ground.
Agprax. 2.6V between tarminals and (@) Cther
Inspect crank angls Harnass continuity inspection
sansor and ECCS C/U Measure the resigtarce betwaan the terminals
connectors for breaks indicated below,
or disconnactions. Crank angle
sensor harnass ECCS C/Ub harnass
{3-8)
[v'e} Other than 00
Inspect ECCS C/\J connector for { Repair harness. }
contact and defacts.
Voltapa batween terminal % and ground repeats between 0.5V and OV.
Voltage batwaen terminal and ground repeats betwean 2.6V and OV, Cthar

!

Inspect crank angle sensor connector
for cortact and defects.

EN-204

Replace crank
angle sansof.

B02-4445

Note: For crank angle sensor system inspection, use CONSULT and oscilloscope to check output wave-



B3 ECCS (Electronically Concentrated Engine Control System)

(1) Self-diagnosis

6. Sensor System Inspection (Cont’d)

e Normally in a self-diagnosis operation, when "'CODE 11" or “FAULTY SYSTEM NAME " {when using
CONSULT) is displayed if the 1° or 120° signal is not input within a fixed period of time. When this
occurs, examine the following items carefully.

e When the malfunction reoccurs, use the real-time diagnosis (CONSULT “DATA MONITOR™
mode) or oscilloscope to detect disconnections.

e When an abnormality is detected, consider these locations in the following sequence because there
may be other malfunctions besides the crank angle sensor.

ECCS harness (faulty contact) — crank angle sensor — ECCS control unit

2 MONITOR o NO FAIL E]
CAS-RPM [POS) 97%rpm
AlIR FLOW MTR D9V
AlR FLOW MTR-R Q92v
ENG TEMP SEN 78°C
EXH GAS SEN 1.22v
EXH GAS SEN-R 0.02v
MR FiC MNT RICH
M/R Fi/C MNT-R RICH
CAR SPEED SEN Okm/h

I RECORD |

(2) Input signal inspection

e Use the "CAS-RPM(POS)’' item of the

MONITOR" mode to determine engine speed.

"DATA

e Measure the voltage between the following terminals
and ground with ECCS controi unit harness con-

®

A_[G\ nected.
I 4 Engine RB26DETT
. @ Measurement location | Between ECCS C/U ter- | Between ECCS C/U ter-
Crank ECCS - minal (41) a.nd ground minal (42) .and ground
angle [__( )’ control Condition (120° signat} {1° signal)
sensor = unit Ignition switch ON OV or approx. 5V -
Cranking Approx. 0.5V 2-3v
BO244%  \dling 03-0.7V 2.3V
CAUTION:

1° gignal 4

120°

%

BV
signal _ ‘ _____ H _____
- oy voltage

5V
_ _Average
voltage

BD2-1283

The voltages in this chart are average voltage values of the
pulse waveform measured by a circuit tester and these are the
reference values. The waveform must be checked by an oscil-
loscope.
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Crank angle sensot

6. Sensor System Inspection (Cont'd)
(3) Sensor output signal inspection

o Connect crank angle sensor connector, insert voltage mea-
surement probe behind rear of connector and measure the
voltages between following terminais.

Engine

RB26DETT

Measurement
location

Between crank
angle sensor ter-
minal (2) and
ground {1° signal)

Between crank
angle sensor ter-
minal (1) and
ground (120° sig-

Between crank
angle sensor ter-
minal {3) and
ground {power)

Condition nal} .

" itch
Icg;;;nlon swite OV or approx. 5V — Battery voltage
Cranking engine 2-3v Approx. 0.5V Battery voltage
Idling 2.3V 0.3-07V Battery voltage

(4) Harness continuity inspection

e Disconnect connectors of ECCS control
angle sensor. Measure the resisiance between the follow-
ing terminals.

unit and crank

Engine RB26DETT
ECCS C/U har- | Crank angle sen-
Measurement ness sor harness 00
location

Terminals (41) - (1)
{42) - (2)

(5) Crank angle sensor inspection

¢ Disconnect crank angle sensor from engine, turn shaft by
hand and measure connector voltage.

Engine RB26DETT
Measurement Between crank | Between crank | Between crank | Between crank
location | angle sensor angle sensor angle sensor angle sensor
terminal (2} terminal (1) terminal {3) terminal (4)
and ground (1° and ground and ground and ground
Condition signal) {120° signal) (power supply) (ground)
Ignition switch 0V or approx.
ON 5V Battery voltage oV
CAUTION:

To prevent injector from operating, remove fuse or connector
before inspection. When an apparent abnormality is detected
by seli-diagnosis according to shaft rotation, be carefui
because it may not be an actual abnormality in this case.
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6. Sensor System Inspection (Cont'd)
6-2 AIR FLOW METER SYSTEM INSPECTION

ECCS relay T
@ L 0 O 49
Air flow meter {front}
— [ |
Intaka air quantity signal | 2 2 i‘ "‘-_ : 35
Ground 3 k} il i
Signal ground 4 4 \V"_ o ‘i = 34
Power supply 5) 5 :
Air flow meter {rear}* |
— 7\ (M |
Imtake air quantity signal | 2 2 ,“""_ ——t 27
o 3 (En R
Signal ground 4 | 4 ‘u_f_ _" : 26
Power supply \5) @ —t
= Voo
S JU A

———*[Fiuel injection controk |

————| Ignition timing controlI

ECCS
sontrol unit

* Differs from CONSULT dispiay {-R).

Cylinder air flow meter, CONSULT (data monitor) display items

CONSULT (data monitor}

Cylinder No. Air flow meter ECCS C/U terminal number )

display
No. 1, 2, 3 cyl. AFM (Front) ECCS C/U & AIR FLOW METER-R
No. 4, 5, 8 cyl. AFM (Rear) ECCS C/U @ AR FLOW METER

EN-207




B3 ECCS (Electronically Concentrated Engine Control System)

6. Sensor System Inspection (Cont’d)

Air flow meter system trouble diagnosis flowchart

[ ECCS contral unét terminal layout ]

Salf-disgnosis Hleum w1 [2]3]]5 o{%u s]rd n nifazinafs[fes Tl solle fuafoapaafustasdo e o]
& HECEDTAGNGETIE O e e e e R Bl nfszalsafas] il afsa]eelfss ns:!; ss!;txiu soles

RESULTS
® Self-diegnosis {code number 12)
L
Normal { Abnol mal
W) “DATA MONITOR" mode
{rasl time diagnosis)
Normal [ Abnormal |
i |
Air fiow meter inpik signal inspection
y (W) “DATA MONITOR”
Chack intake system 1o toes oIU
:‘?‘::;ge there are na @ Masaur e the voltage batween tha following terminals. -
1
. Ait thow metar (front); @) and 8
Alt llow meter {rear): ard an
N air leaks. Air lesks present.
l!nspect cther system' ( Repair intake ) Cranking: Apprax. 1V
system. Idiing: Apprex. 1.1V
2.500 1pm Approx. 2V Otwer
Alr flow meter outpue signel INspection Air flow meter power supply and ground inspection
M:;s(g)ra the voltage betwsen termiials @) Measure the voitage batween terminals B and @
a .
- Battery voliage when
ignition switeh is ON. Other
Air fl ter Inepaction Repair air flow meter
1 flow meter Ins
Apply the bansry voltage directly 10 power supply or ground.
torminal & @ and B © and mm.%lu
f— the voltags betwean the terminals
Elfrr\‘;lrfpp’:gxpr?‘nlv and (8 whils Blowing air Inte meter.
2,500 rpm Approx. 2V Othar
Check air flow mater and Harnass cantinulty inspection
ECCS C/U connactors for . Measire the resistance between the tollowing
faulty comact o dafects. terminalg, .
Ajr low meter {front): )
Air fiow meter herness (2) « ECCS C/U harness 8 :

Air flow meter {rear):

Alr flow mete: harress - ECCS C/U harnasa

Air flow meter harness (Z) - ECCS C/U harmess 8
Air fiow matar harness - ECCS C/U harness

o0 Cthar

than 00

t

Check ECCS C/U connectora for faury
connactions of dafects.

Approx, 1V when biowing air in meter.

Approx. 2V when aif |8 not blowing. Other

? }

Cheqk intake system Clean o replace air flow metar.
for sit leaks.

No sir leaks, Air laaks presarnt.

{

Repair intake
Check air flow meter aystam.

commectore for Taulty
connectiors of defects.
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B3 ECCS (Electronically Concentrated Engine Control System)
6. Sensor System Inspection (Cont’'d)

(1) Self-diagnosis

e When the “CODE No. 12" or “"FAULTY SYSTEM - AIR FLOW METER" (when CONSULT is used) are
normally displayed in seif-diagnosis, the intake air quantity signal voltage is abnormally high or low,
and a disconnection or short-circuit in the signal system should be considered.

o When the malfunction occurs again, use real-time diagnosis (CONSULT “DATA MONITOR™

mode) or oscilloscope to detect instantaneous breaks.

¢ When an abnormality is detected, consider these locations in the following sequence because there
‘may be other malfunctions besides the air flow sensor.

When intake air quantity is low: ECCS harness {faulty contact) — air flow meter — ECCS control
unit - intake system (not airtight)
When intake air quantity is high: ECCS harness (faulty contact) — intake system (not airtight),

faulty wastegate valve control, air flow meter — ECCS control
unit

(2) Input signal inspection

e Use "AIR FLOW METER™ and “AIR FLOW METER (R}"
@ in the “DATA MONITOR" mode to check the following

©MONITOR & NO FAIL [y]

CAS-RPM (POS) ~ 950rpm
AR FLOW MTR  098v

AR FLOW MTR-R 087V items.
Item . '
Condition Air flow meter (F) Air flow meter (R)
Ignition switch ON Approx. 0.3V —
ldling Approx. 1.1V -
_ RECORD 2,500 rom 15-20 .

.";}?‘ e Measure the voltage between the foilowing terminals
with the ECCS control unit harness connected.

j 4 35
ﬁ';g??'ﬁom) . u Y\ llem Alr flow meter (F) Air flow meter (R)
! IM ECCS Measurement | ECCS C/Uter- | oo o | ECCS CUter | oo o
= controt location | minal {35) and ) minal (27) and )
unit ground (intake | TN B4 and b o d (intake | TNl (26) and
IpN ! ; ground {ground g ; ground (ground
= air quantity signal) air quantity signal)
Airtgm: ) 2 z; Condition signal} signal) g
meter {rear} 2
Ignition switch
Approx. 0.3V ov Approx. 0.3V ov
vV ON
~ Cranking
engine Approx. 1V ov Approx. 1V ov
Idling Approx. 1.1V ov Approx. 1.1V ov
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ECOS reiay *

Wharress|. .

| Measure-
ment

_ EC‘CIS_ control unit

,‘lN.12-.’1325

6.

Sensor System Inspection (Cont’d)
(3) Air fiow meter output signal inspection

Measure the voltage between the following terminals with
the air flow meter connectors connected.

{ground signal}

Item Air Bow meter (F) Air flow meter (R)
Measurement Air flow meter . Air flow meter .
. . Air flow meter ) Air flow meter
location{ terminal {2) ‘ terminal (2) )
terminal {4) terminal (4)
and ground and ground and ground and ground
(intake air g (intake air g

{ground signatl)

Condition quantity signal) guantity signal)

lg:mon switch Approx. 0.3V ov Approx. 0.3V ov
Cranking

engine Approx. 1V oV Approx. 1V ov
Idiing Approx. 1.1V ov Approx, 1.1V ov

(4) Air flow meter power supply inspection
®

Measure the voltage between the following terminals and
the ground with the air flow meter harness connected.

Engine

RB26DETT

Measurement location
Condition

Between air flow meter terminal (5)

and ground

Ignition switch ON and engine run-
ning

Battery voltage

(5) Harness continuity inspection

Disconnect the ECCS control unit and air flow meter con-
nectors and measure the resistance between the following

Air flow meter (Rear)

®
terminals.
Air flow meter (Front)
Air fl
i row ECCS C/U
meter har-
harness
ness

Air flow

ECCS C/U
meter har-

harness
ness

terminal (2) to terminal (35)
terminal {(4) to terminal (34)
terminal (3) to body ground
terminal (5) to ECCS relay
harness ter-
minal (3)

location

o0

terminai {2) to terminal (27)
terminal (4) to terminal (26)
terminal (3) to body ground
terminal (5) to ECCS relay
harness ter-
minal {3)

0}
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6. Sensor System Inspection (Cont’d)

{(6) Air flow meter inspection

e Apply the battery voltage directly to terminal (5) @ and (3)
© and measure the voltage change between the terminals
(2) and (4) while blowing air on hot wire.

Engine

RB26DETT
Condition B
L N h No air blowing Approx. 0.8Y
Blow air. Blow air. Approx. 2V

BOZ-4447
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6. Sensor System Inspection (Cont’d)
6-3 THROTTLE VALVE SWITCH SYSTEM INSPECTION

* The throttle valve switch signal operates when the throttle sensor is faulty.

Throttle valve switch

Fuel injection
quantity control

eces -—-{Ignltion timing control ]
control
unit

54 ! Idle speed control |

457

Throttle valve switch system trouble diagnosis flowchart

Throttle valve switch output
signat inspection

Measwre the voitage between nn
terminals @ and @.

8 10 10V when accelarator pedsl is not presaed.
OV when accelerator padal is pressed.

¢

Othar

f

Inspect throttle valve switch | Threntle valve switch inspection
connectors and ECCS C/U Measure the rasistance between
connectors for faulty terminals @ and (@,
connections or dalacts.

00 when accelerator padal is nat pressed.
©o(} when accelerator pedal is pressed. Cther
: lace
Switch and ground impection Measure Adjust of repiace
the voltage between tarminals & throre valve switcs,
and &,
0V when accelerator pedal is pressed.
10V when accelerstor pedal is not pressed. . Other
Harness cortinulty inspection Chack ECCS control unit pmrar.supplv
Measure the resistance between the or ground of raplace controf unit
following terminals.
] 3 14
!n! Throtile valve @'- —
switch harness E arness ECCS control unit terminal layeut
L~
TOZCOCOD BEBOBEOHOAT
o Othar than 00) rmnunmnx‘mmmmmmmmgm n
Repair harnass
Inspact ECCS C/U connactors for ( epsir harness )
faulty connections or defacts.
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B3 ECCS (Electronically Concentrated Engine Control System)
6. Sensor System Inspection (Cont’'d)
(1) Input/output signal inspection

= e Measure the voltage between the following terminais and
. , the ground with the ECCS control unit harness connected.
Throttla i ® Measure the voltage between the throttle valve switch con-
valve nector terminal {2) and body ground.
switch 51
ECCS Engine RB26DETT
v copttroi Between ECCS contral
= L ) unit terminal (54) and
Measurement location
ground
B02-4448 . {or throtlie valve switch
Condition :
terminal (1) and
ground)
Accelerator pedal is not
pressed {idle contact 8- 10V
Ignition switch ON or | ON}
engine running Accelerator pedal is
pressed (idle contact ov
OFF)
Cranking engine Approx, 8V

e Measure the voltage between the following terminals
@ and the ground with the ECCS control unit harness
connected.
e Measure the voltage between the throttie valve switch con-
nector terminal (2) and body ground.

Engine RB26DETT

Measurement location| Between ECCS controt unit terminal (67) and
ground
(or throttle valve switch terminal (2) and ground)

Condition

Ignition switch ON 8- 10V
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B3 ECCS (Electronically Concentrated Engine Control System)
6. Sensor System Inspection (Cont’d)

(2) Throttle valve switch inspection (idle contact point)

¢ Remove the throttle valve switch connector and measure
the resistance between the following throttle valve switch

terminais.
Engine RB26DETT
Measurement location | Between throitle valve switch termi-
Condition nals (2) and (1)
Accelerator pedal is not pressed
e ) ) 00
¥ . {idle contact ON)
Accelerator pedal is pressed (idle o0 (2

contact OFF)

(3) Harness continuity inspection

e Remove the throttle vaive switch and ECCS control uni
connectors and measure the resistance between the follow
ing terminals.

Engine RB2BDETT
ECCS C/U Throttle valve
Measurement harness switch harness 00
location Terminal {54) to terminal (1)
Terminal (57) to terminal (2)

(4) ldle contact point (touch speed) inspection and
adjustment

e Remove the AAC valve connector and inspect the unit wher
the AAC valve is fully opened.

Idle contact point tachometer speed (rpm) 1,200 + 500

When the tachometer speed does not conform to the specifie

value, perform the adjustment as follows.

e Loosen the throttle valve switch tightening bolts (2).

e Remaove the throttie valve switch connectors, place a tes
probe between throtile valve switch terminals (1) and (2
and measure the resistance.

e Press on the accelerator pedal and gradually release peda
to lower the engine speed. Rotate the throttle valve switcl
body and secure it in the position where the tachomete
speed conforms to the specified value and the idle contac
point is “ON” (the resistance between terminals (1) and (2
is 002).

e Tighten the throttle valve switch tightening bolts.

® Make sure that the idle is ON observing by the tachomete
speed as described above.

e Connect the throttle valve switch connectors.
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6. Sensor System Inspection (Cont'd)
6-4 THROTTLE SENSOR SYSTEM INSPECTION

- | Interrupt injection:
corrol
Throttle sensor
e o) Fuel injection
Power I quantity control
supply | ! % Eces ———
gnition timing
--—1 Signal 2 2 38 iﬁ?t"o' control
-l
Ground | 3 3 1 - Idle spesd control
\ b

B02-4428
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B3 ECCS (Electronically Concentrated Engine Control System)

6. Sensor System Inspection (Cont’d)
Throttle sensor system trouble diagnosis flowchart

Self-diagnosis

@ 'SELF-DIAGNOSTIC RESULTS"
® Self-diagnosis (code No, 43)

E ECCS control umit terminal layout

Normal ]

Abnormal

@ "DATA MONITOR"
" {resl-time diagnosis)

Normal

Abnormat

i |y [2fafafs o]z a]o]in
sl olu gl eafispefi oy

el nfrple ool fulo Julo

[ r[ajassafas{salarjsa) s fecglsifsapaafvefsises2nafs

'

pressed,

Throttle sensor Inspection
Measure tha resistance bstween

terminals @ and 3.

Change from approx.
2 ki3 to 10 k01 when
accelerator pedal is

Cther

Throttle sensor input signal inspection

@ “DATA MONITOR"

ano

ard ground,

& Measurs the voltage between tarminal @

Change from appross. 0.5V — 4V
when accalerator pedal is pressed.

Other

!

t

Inspect othar systeml Replace tivattle
sansor.

Check throttie sensor and
ECCS C/U connectors for
faulty cortact or defects.

Throttle sensor inspaction

Measure the resistance
betwean terminals (@ and @).| .

Change from approx.
when accelerator pedal is pressad.

2 k{1 to 10 kit
Other

?

1

Mezasiwe the voltage

Inspect sansor or ground.

terminals @ and @.

batwaen

Replace throttls
f:1:14: 1 48

Approx, BV

Othar than approx. BV

i

i

Threttie sensor
harness

Herness continuity inspection
Mesasure the resistance between the following terminals.

I%:§ ] ECCS C/U harness
3 ——

0Q

= )

t

Check throttle sensor and

ot defauts,

C/U connactors for faulty conmtact

ECCS

Inspect ECCS control unit power
rsupply and ground and replace
‘eontrol unit if necessary.

B02-4430

(1) Self-diagnosis

o There is a disconnection or short-circuit in the signal sys-
tem when “CODE No. 43" is displayed in regular self-diag-
nosis (mode 2). If this occurs, check throttle sensor
resistance, harness continuity, etc.

the signal.

EN-216

e If the problem reoccurs, use real-time diagnosis mode
or an oscilloscope to check for instantaneous break in



B3 ECCS (Electronically Concentrated Engine Control System)
6. Sensor System Inspection (Cont'd)
(2) Input signal inspection

“MONITOR @ ND FAK O e Use the “THROTTLE SENSOR™ setting of '"DATA

CAS-RPM(REF) Orpm MONITOR” mode to check the following items.
THROTTLE SEN 050V

Throttle sensor

Accelerator pedal not pressed Approx. 0.5V

Ignition switch
C?N Accelerator pedal Half-way 0.5-4.0v

pressed Fully pressed Approx. 4.0V

| RECORD

¢ Measure the voltage between the following terminals
and ground with ECCS control unit harness con-
L nected.

2 38 ¢ Measure the voltage between terminal (2) and ground with
throttle sensor harness connected.

Throttie
sensor

Engine RB2GDETT

Between ECCS C/U terminal
(38) and ground

(or throttle sensor terminal
(2) and ground)

ECCS
control
unit

Measurement location

i

Condition

BO2-4449

Ignition switch ON Approx. 0.5V

Cranking engine Approx. 0.5V

Accelerator pedal not
Engine run- |Pressed
ning

Approx. 0.5V

Accelerator pedal pressed

5 - 4V
{haf-way) 0.5

(3) Throttle sensor power inspection

¢ Measure the voltage between the following terminais and
ground with throttle sensor harness connected.

Engine RB26DETT
Measurement location | Between throttle sensor terminal (1)
Condition and ground
Ignition switch ON and i -
. | g iti wi and engine run Approx. 5V
i . ning
Throttle sensor

harness connector X
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B3 ECCS (Electronically Concentrated Engine Control System)

W Throttte sansor
harness connector

6. Sensor System-lnspection (Cont’d)

(4) Throttle sensor inspection

e Remove the throttle sensor connector and measure the
resistance between the following terminals when the accel-

erator pedal is pressed and

not pressed.

Engine RB26DETT
Measurement location | Between throttle sensor terminals
Condition {2) and {3)
Accelerator pedal not pressed. Approx. 2 k)

Accelerator pedal partially pressed.

Approx. 2 - 10 kG2
(Resistance increases as pedal is
pressed.}

Accelerator pedal fully pressed.

Approx. 10 k2

(5) Harness continuity inspection

e Remove the ECCS control unit and throttle sensor connec-
tors and measure the resistance between the following ter-

minals.
Engine RB26DETT
ECCS C/U harness Throttle sensor harness
Measurement Terminals (48) to 4} 00
lacation (38) to {2)
(30) o (3)

M THRGTTLE ZEH ALT B

CHECKE ~ THE  THRETTLE
SEMSOR STEHAL .

ADJUET IT T THE ZFEC-
IFIED UALUE EY RETHTIMG
THE ESEMZOR BEDY UHDER
THE FELLOWING CONDITIEN
« TEH Sl "EHY
«EMG HET FELHHING
-ACC PEDRL KEFT GOFF

[ cT&rRT |

B THROTTLE SEN ALJ B[]

¥k k¥ ADJ MONITOR & & & &

THROITLE SEN 0.50v

=== MONITOR = == =
CAS-RPM (FOS)  950mpm
IDLE POSITION ON

(6) Throttle sensor inspection

“THROTTLE SENSOR
SUPPORT” mode. (The

to be adjusted.)

EN-218
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B3 ECCS (Electronically Concentrated Engine Control System)

6-5 INTAKE AIR TEMPERATURE SENSOR SYSTEM INSPECTION

6. Sensor System Inspection (Cont’d)

sensor

— B

Intake air temperature

-l

; " ECCS
! controt
2 2 30 unit

| Fuel injection control J

BO2-4450

intake air temperature sensor system trouble diagnosis flowchart

-

l ECCS contral unit terminal layout J

Solf-diagresis

(l) *"SELF-DIAGNOSIS RESULTS"

() sett-diagrosis (Code Ne. 41)

Normal

Abnormal

r

tntake air tempe

terminals

Measire the resistance batween
and ().

rature sensor inspection

Approx. 2.5 k(2 when cold,
Approx. 0.8 to 1.0 k(i after

Other

warming

1

|Inspect ather system.] (

Repiace intake air
temperatuse sensor. .

?

Intake air lemperature sensor cutput signal inspection

(®) “oATA MONITOR"

@ Measwre the voltage between terminals @ and @

aD

Inta ke 8ir temparature displsy
1.5V when cold
0.8V after warming.

Other

®

i

Check intake aif temperature sensor
and ECCS C/U connectors for faulty

comact or dafects,

Intake air temperature sensor ingpection
Measure the resistenca betwesn

terminals (1) and (@.

Approx. 2.6 kil when cold.
1.0 k£ after warming.

Approx, 0.8 to

Cther

¥

ECCS C/U power supply and ground inspection

( Replace \ntake air )
| temperature sensor, -

@ “paTa MONTOR”

@ Measure the voltags betwsen terminals @) and @8,

Intake air temperature
display
Battery voltage

®

Other

F

¥

Intake air

termperature —
S6ONS0r { @ @
harness -
tarminals @ @

Hatneass comtinuity inspection
Maasine the resistance bstween the following tarminals,

} ECCS C/U harness

Inspect ECCS control unit power
{and ground.

supply

0Q

e ()

Y

Check intake air température sensor and
ECCS C/U connectors for faulty contact

or defects.

B02-4451

EN-219
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6. Sensor System Inspection (Cont’d)

(1) Self-diagnosis
e There is a disconnection or short-circuit in the signal system when “CODE No. 41" in regular self-
diagnosis or “FAILURE DETECTED IN T/A TEMP SEN"' (when CONSULT is used) is displayed.

e |if the problem reoccurs, use real-time diagnosis mode (CONSULT data monitor) or an oscilloscope
to check for instantaneous break in the signal.

(2) Input signal inspection

«MONITCR  #NO FALL [y] e Use the “INT/A TEMP SEN" setting of "DATA

CAS.RPM [POS)  950rpm MONITOR" mode to check the following items.
INT/A TEMP SEN  38°C

Measurement location .
. Intake air temperature sensor
Condition
Ignition switch ON Temparature display corresponds to
Idling intake air temperature.
l RECORD |
e Measure the voltage between the following terminals
and ground with ECCS control unit harness con-
nected.
g &l irtaka air Measurement jocation | Between ECCS C/U ter-
E temperature Condition minal {36) and ground
8 sensof Ignition switch OFF oV
) 304
g Approx. 20°C (68°F) 1.5V
1] Ignition switch ON
Approx. 45°C (113°F) 0.8v
BO2-4452 diing Approx. 20°C (68°F) 1.5V
Approx. 45°C (113°F) g.8v

(3) Harness continuity inspection

e Remove the ECCS control unit and intake air temperature
sensor connectors and measure the resistance between
the following terminals.

Betlween ECCS control unit harness
terminal (36) and intake air lemper- 00
ature sensor harness terminal (1)

Measurement
location
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6. Sensor System_lnspection (Cont'd)

(4) Intake air temperature sensor inspection

e Remove the intake air temperature sensor connector, heat
or cool it with a hair dryer or industrial dryer and measure
the resistance between the following terminals.

Measurement location | Between intake air temperature sen-
Condition sor terminals (1) and (2)
Approx. 20°C (68°F) Approx. 2.5 k)
Heat or coal with temperature Approx. 50°C (122°F) Approx. 0.8 - 1.0 k()
a hair drier, etc. sensor

B02-4452

FN_224
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6. Sensor SystemLInspection (Cont’d)

6-6 ENGINE TEMPERATURE SENSOR SYSTEM INSPECTION

Engine temperature sensor

28

30 ECCS
control
unit

[ | {gnition timing control

p————| idle spead control

Fuel injection control

Engine temperature sensor system trouble diagnosis flowchart

Seli-diagnosis

- TIC
® RESULTS”

@ Self-diagnosis (Code No. 13 )

Neormal Abnormal
@® “DATA MONITOR"
(real-time diagnosis }
Normal I Abnormal

[ ECCS control unit terminal layout ]

Jeals

|z:c;¢1|1|wuﬂ ns{ut ot
s presisf 191 2] s afesndaana] 111213 o a0l

Engine temperature sensor input signal inspaction

@ “DATA MONITOR™

Measure the voltage betwean terminal (1) and ground
— T

Measwrs the resistance batween
torminais () and @.

Engine temparature sersor Inspaction

Apprex. 2.6 kQ) when cold.

Approx. 0.3 k{2 after warming. Other
Inspect other Replace engine
System. termrperature seNso

)

@ Engine tomperature display

G

3V when coid
1V aftar warming. Other

Check engine temperature
and ECCS C/U connectors for

Engine temperature sensor inspecticn
Maasure the resistance betwean terininals

M and @.

faulty contact or defects.

Approx. 2.6 k(2 whan cold.
Approe, 0,3 k2 after warming.

Othar

t

}

Setwor and ground inspection

Measure the voitage between tarminals @ snd .

Replace engine
temperature sensol

)

@ Engine termperature display
@ 3V when cold
1V aftar warming.

Other

-

Harness continuity inspection
Moasura the resistance betwean the following terrminals.

Inspect ECCS ¢

supply and ground and replace
control unit if necessary.

L]
ontrol unit power

Engine @
ternparature —% }
sarsor { @~ ECCS C/U harness
harness
ot Other than 00

cwi tect or defects,

Chack engine temperature sensot
and ECCS C/U connectors for faulty

{ Repair harness. )

B{2-4421
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B3 ECCS (Electronically Concentrated Engine Control System)

(1) Self-diagnosis

6. Sensor System-lnspection (Cont’d)

e There is a disconnection or short-circuit in the signal system when “"CODE No. 13" in regular self-
diagnosis or "FAILURE DETECTED ENG TEMP SEN' (when CONSULT is used) is displayed.
E o If the problem reocccurs, use real-time diagnosis mode (CONSULT DATA MONITOR mode)} or
2 an oscilloscope to check for instantaneous break in the signal.

'"ENG TEMP SEN

& MONITOR &NO FAIL [_]

78°C

RECORD

B08-0023

{2) Input signal inspection

e Use the 'WATER TEMP. SENSOR" setting of “"DATA
MONITOR” to check the foliowing items.

Engine
temper ature
sensor 5

{

2

3

8
ECCS
control
0 unit

B02-4429

tem Engine temperature sensor
Condition g P
Ignition switch ON Engine temperature is displayed.
CAUTION:

When engine temperature sensor malfunctions, it is set to a
fixed vaiue by the fail-safe function.

e Measure the voliage between the following terminals
= and ground with ECCS control unit harness con-
nected.

Engine RB26DETT

Between ECCS
C/U terminal
(28) and ground

Measurement location
Condition

Ignition switch | Engine tempera- | Approx. 20°C (68°F) Approx. 3V
ON ture Approx. BO°C (176°F) Approx. 1V

Voltage

BN

20 (88}

80 {176) °C {°F)
Engine termperature

BQ2-1759

EN-223
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6. Sensor System Inspection (Cont’d)

(3) Engine temperature sensor resistance value
inspection

e Remove the engine temperature sensor connector and
measure the resistance between the following terminals.

Engine RB26DETT

Between engine temperature
sensor connecter terminals

Measurement location

Condition
{1} and (2)
b Engine tem- Approx. 20°C (68°F) Approx. 2.5 k(}
perature Approx. 80°C (176°F) Approx. 0.3 k)

(4) Harness continuity inspection

e Remove the ECCS control unit and engine temperature
sensor harness connectors and measure the resistance
between the following terminals.

Engine RB26DETT
Engine t t
ECCS C/U harness gine femparaliire
Measurement loca- sensor harness 00
tion Terminal (28) to terminal (1)
Terminal (30) to terminal (2}
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6. Sensor System-lnspection (Cont’d)
6-7 EXHAUST GAS SENSOR SYSTEM INSPECTION

IGHN

® «H—1L
Exhaust gas
sensof {rear) —
| [
I 2 ’: 0]z Ry 55
Heater 3 i.
== ECCS
- comtrol unit
Exbaust gas sensor {rear) o 29
. 31 113
Q1
.
S 50

Air-fuei ratio
feedback control

B02-4431

Cylinder, exhaust gas sensor, CONSULT (DATA MONITOR) display

Cylinder No.

Exhaust gas sensor

ECCS C/U terminal number

CONSULT (DATA MONITOR)
display

No. 1, 2, 3, cylinders

Exhaust gas sensor (Front)

ECCS C/U terminal (29)

EXH GAS SEN-R

No. 4, 5, 6 cylinders

Exhaust gas sensor (Rear)

ECCS C/U terminal (55)

EXH GAS SEN

Al N



B3 ECCS (Electronically Concentrated Engine Control System)

6. Sensor System Inspection (Cont'd)
Exhaust gas sensor system trouble diagnosis flowchart

inspection

Air-fuel ratio fesdback function

@ “DATA MONITOR"

monitor

Exhaust gas sensor output

Normal |

Abnormal

!

——

IjECCS control unit terminal layout l

31513132 3y as 30 24l 9] w31 s s LR BT HEN LT

lllo\lrlouq”"""l“’.llllill111
DEEDTE I WW

@ “DATA MOMTOR" mode
{real-time disgnosls)

Normal Abnor mal

@"ACTIVE TEST”

FUEL INJECTION}

(ENGINE TEMPERATURE)

Notmal

Abnormal

[ tnspect ancther system.

Battery voltage when ignition switch ON.

o

B!

1i2

3[4
Exhaust gas

Meaaswre the voltage between exhaust gas

terminal (2 and ground.

Exhaust gas sansor input signal inspection

sensor {F) terminat @, exhaust gas sensor {R}

sansor {F}

anp)

Exhaust gas

Deflaction between 0 - 1V

sansor (R}

Other

|

¢

Check exheust gas sensor
and ECCS C/U connectors
for faulty contact or defects.

ECCS C/U power supply inspection
(@) ~DATA MONITOR"
@ Remove the exhaust gas sensor
connecior and measure the voltage
between the ECCS C/\ terminal 49

&nd ground.
Battery voltage when
ignition switch is ON. Cther
Harness continuity inspection Chack ECCS C/U
Measwa the resistance between the following powsr or replace
terminals. control unit.
Exhaust gas sensor harnass ECCS C/U harnass
Exhaust gas sensor (R}: and
Exhaust gas sensor {f): {1) and - 211
B2 (a3
Exhaust gas  Exhaust gas
' than b0 sansor (R) sansoy (F}

y

Exhaust gas sensor heater inspaction
Meastwe the voltage betwesn exhaust gas sensor (R)

terminals (1) and @ and between exhaust gas
sensor (F) terminals (@) and (3.

Qther

¥

Chack for faulty connections
of replace axhaust gas
SOnSOr,

anp)

Exhaust gas sensor heater inspection
Measure the voltage between exhaust gas sensor

tarminals (1) and @ and between exhaust gas
sensor {R) terminals @ andt (@,

o0

Q [ Crhar than oo )

)

Exhaust gas sensor haaler inspection

terminals (2) and ground.

Measure the voltage betwesn exhaust gas sensar (R}
terminals @ and ground and exhaust gas sensor {F)

Replace
axhaust gas sensor.

C

Powaer voitage with
ignition switch O,

Othar

{ Repair axhaust pas sensor ground csrcuig

{ Repair harness. )

(Rapair exhaust gas sensor heater power supply E‘.ircuiL ]

EN-226
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B3 ECCS (Electronically Concentrated Engine Control System)

#MONITOR % NO FAIL [

CAS.RPM (POS]  1.975rpm
EXH GAS SEN 134V
EXH GAS SEN-R 103V

M/R F/C MNT RICH
M/R F/C MNT-R RICH

6. Sensor System Inspection (Cont’'d)
(1) Fuel-air ratio feedback function inspection

& Warm the engine and check the following items with
"EXH GAS SEN", “EXH GAS SEN-R" (output voltage)
and “M/R F/C MNT”, “M/R F/C MNT-R"' (tean/rich)

displayed in "DATA MONITOR" mode.

l RECORD

|

ltern

Condition

Exhaust gas sensor,
exhaust gas sensor (R)

Exhaust gas sensor
monitor, exhaust gas
sensor monitor (R)

(Output voltage display)

RICH, LEAN display

Engine speed, at
approx. 2,000 rpm

Approx. 0 - 1V is dis-
played. The display
cycle is 5 times or

RICH, LEAN display
must be synchronized
with output voltage dis-

more in 10 sec interval. play.

Bactve TESTH [
FUEL INJECTION %
== = MONITOR= ==
CAS-RPM (REF}  937rpm
ENG TEMP SEN 59°C
EXH GAS SEN 133V
EXH GAS SEN-R 135V
INJ PULSE 1.8msec
AAC VALVE 17%

Qull_UP_ |[DWN jlQd]

e Provide setfting value in “ACTIVE TEST"” (fuel injection
quantity correction) and check exhaust gas sensor function

¢ Using diagnosis connector on the vehicle side (at fuse
block), set CONSULT to "EXHAUST GAS SENSOR
MONITOR'" and check fuel injection condition by flash-
ing of exhaust gas temperature warning lamp on

instrument panel,

Exhaust gas sensor function

Exhaust gas temperature warning lamp must flash 5 times or
more in 10-sec interval when engine is running at approx.
2,000 rpm.

Feedback function

Exhaust gas temperature warning lamp must flash periodi-
cally when engine speed is running at approx. 2,000 rpm.

FN-227
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#MONITOR N FAIL [ ]

CAS-RPM (POS)  1.97%rpm
EXH GAS SEN 174V
EXH GAS SEN-R 103V

M/R F/C MNT RICH
M/R F/C MNT-R  RICH

6. Sensor System Inspection (Cont’'d)
(1) Fuel-air ratio feedback function inspection

e Warm the engine and check the following items with
“EXH GAS SEN"', "EXH GAS SEN-R" {output voltage)
and “M/R F/C MNT"”, "M/R F/C MNT-R" (lean/rich)

displayed in “DATA MONITOR" meode.

| RECORD

I

Hem

Condition

Exhaust gas sensor,
exhaust gas sensor (R)

Exhaust gas sensor
monitor, exhaust gas
sensor monitor (R)

(Output voltage display)

RICH, LEAN display

Engine speed, at
approx. 2,000 rpm

Approx. 0 - 1V is dis-
played. The display
cycle is 5 times or

more in 10 sec interval.

RICH, LEAN display
must be synchronized
with output voltage dis-

play.

BACTvETESTE [
FUEL INJECTION 0%
=== MONTOR= ==
CAS-RPM (REF}  937rpm
ENG TEMP SEN 59°C
EXH GAS SEN 133V
EXH GAS SEN-R  1.38v
INJ PULSE 1.8msec
AAC VALVE 17%

Qul_UP_[[DWN |Qd]

e Provide setting value in “ACTIVE TEST" (fuel injection
quantity correcticn) and check exhaust gas sensor function

<=~ @ Using diagnosis connector on the vehicle side (at fuse

. block), set CONSULT to “EXHAUST GAS SENSOR

_ MONITOR™ and check fuel injection condition by flash-
ing of exhaust gas temperature warning lamp on
instrument panel.

Exhaust gas sensor function

Exhaust gas temperature warning lamp must flash 5 times or
more in 10-sec interval when engine is running at approx.
2,000 rpm.

Feedback function

Exhaust gas temperature warning iamp must flash periodi-
cally when engine speed is running at approx. 2,000 rpm.
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B3 ECCS (Electronically Concentrated Engine Control System)

Exhaust gas

55

sensor
{rear)

Exhaust gas
sensor

{front)

= control

v ECCS

29 unit

B02-4419

6. Sensor System Inspection (Cont'd)
(2) Input signal inspection

e Measure the voltage between the following terminals and
ground with ECCS control unit harness connected.

Exhaust gas sensbf

Exhaust gas sensor |
{front} harness connactor !

Measurement Exhaust gas sensor Exhaust gas sensor
location (Front) {Rear)
Between ECCS control | Between ECCS control
Condition unit terminal {29) and unit terminal {55) and
ground ground
Racing at approx. 2,000 Deflection between
—

rpm

approx. 0 and 1V

(3) Harness cbntinuity inspection

e Remove the ECCS control unit and exhaust gas sensol
connectors and measure the resistance between the follow-

ing terminals.

Exhaust gas sensor (front)

Exhaust gas sensor (rear}

Measure-
meni
location

Between ECCS control
unit harness terminal (29)
and exhaust gas sensor
harness terminal (1)

119}

Between ECCS control
unit harness terminal (55)
and exhaust gas sensor
harness terminal (2)

002

EN-228
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6. Sensor System-lnspection (Cont’d)
6-8 DETONATION SENSOR SYSTEM INSPECTION

@_

Detonation
sansor 2

-
— |
o

24

n
2
3
1

Ignition

P

Detonation
sensor 1

g

v
1
|
1
I
|
!
I
I
)
1
i

s — =~ ——

2

cn-dmml

5

8

7
)

R0

23
ECCS
control
unit

50

timing
contro

B02-4422

(1) Self-diagnosis

e There is a disconnection or short-circuit in the signal system when “CODE No. 34" in regular self-
diagnosis or “FAILURE DETECTED DETONATION SENSOR (when CONSULT is used) is displayed.

Detonation
sansor

Deatonation
sensor

p24

B02-4423

(2) Input signal inspection
& Measure the voltage between the following terminals and
ground with ECCS control unit harness connected.

e If the problem reoccurs, use real-time diagnosis mode (CONSULT DATA MONITOR mode) or
an oscilloscope to check for instantaneous break in the signal.

Engine

RB2GDETT

Measurement location

Between ECCS control
unit terminal (23) and

Between ECCS control
unit terminal {24) and

Condition ground ground
Ignition switch ON Approx. 0.3V —
Cranking engine Approx. 0.3V —
Idling Approx. 0.3V —
CAUTION:

The detonation sensor input signal must be measured by an
oscilloscope because its resistance is larger than the circuit
tester resistance. The signal should also be checked with self-
diagnosis and harness continuitly inspection.
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6. Sensor System!lnspection (Cont’d)
(3) Harness continuity inspection

® Remove the ECCS control unit and detonation sensor mid-
die connector and measure the resistance between the fol-
lowing terminals.

=

“IECCS control u

X
-t

Engine RB26DETT

Detonation sensor
middle harness con-
nector terminal 00

ECCS control unit
Measurement loca- harness terminal
) tion
" 2 - 1305 (23) and ]
(24) and (1)

micdle con
o s

6-9 VEHICLE SPEED SENSOR SYSTEM INSPECTION

_........._....._.._....L Fuel cut control ]

e/ >
> =
P o)

Y Efgn(t:fil ———-o-l Idle speed control 7
unit
53
Vehitla
speed |

sansof

B02-4454

»

(1) Input signal inspection -
#MONITOR = NO FAIL [y] @ e Select 'VEHICLE SPEED SENSOR" in "DATA
CAS-RPM (POS]  787rpm MONITOR" mode and check following items.
CAR SPEED SEN Okm/h
item Vehicl p
Condition ehicle speed sensor
When drive wheels are rolating. Vehicle speed is displayed.
1 RECORD
B09-0026

EN-230
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6. Sensor System Inspection (Cont’d)
<= & Measure the voltage between the following terminals
."é'. and ground with ECCS contro! unit harness con-
nected.
Engine RB2BDETT
Measurement location | Between ECCS control unit terminal
Condition {53) and ground

When drive wheels are rotating

Deflection between 0V and 5V (also

Vehicle speed
sensof
ECCS
control
unit
B02-4425
IGN
ECCS
control
unit
B02-4426

slowly

appears as deflection around 1V).

6-10 IGNITION SWITCH (START swiich) SIGNAL
INSPECTION

(1) Input signal inspection

e In “DATA MONITOR" mode, perform key operation to
check if ignition switch “START" signal is input cor-
rectly.

e Measure the voltage between the following terminals

and ground with ECCS control unit harness con-
nected,

B

RB26DETT

Between ECCS contro! unit terminal
{45) and ground

Engine

Measurement iocation
Condition

Other than ignition switch at

“START" ov

Ignition switch at “START" Battery voltage

6-11 AIR CONDITIONER SIGNAL INSPECTION

Air conditionar

Dual pressurs '

Haator fan
switch

==

relay awitch
(7= =
l_l_g_”_'\;_;l_‘ e — ? ._—--1 Throttle sensor signgﬂ
Engine speed signal
ECCS (crank angle sensof}
Magretic coutrod
= clutch unit

Alr conditioner
swltch

B02-4455
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6. Sensor System Inspection (Cont’d)
(1) Input signal inspection

nal is input correctly.

e In “DATA MONITOR" mode, perform air conditioner
switch operation to check if air conditioner switch sig-

G5» @ Measure the voltage between the following terminals
.@’ and ground with ECCS control unit harness con-
nected.
Engine RB26DETT

Measurement iocation

Candition

Between ECCS contro!
unit terminal (9) and
ground

Between ECCS control
unit terminal (46) and
ground

Air conditioner OFF

Batiery voltage

g8-8v

Air conditioner ON

0-1v

—

Neutral switch

l——@——ﬂ“

ECCS
control
unit

BO2-4424

6-12 NEUTRAL SWITCH SIGNAL INSPECTION
(1) Input signal inspection

e In “"DATA MONITOR"” mode, perform shift lever oper-
ation to check if neutral switch signal is input cor-

rectly.
=~ @ Measure the voltage between the following terminals
."é.‘. and ground with ECCS control unit harness con-
nected.
Engine RB26DETT
. Between ECCS control
Measurement location . .
Condition unit terminal (44) and
ground
N Not “N"* position 4-5v
lgnition switch ON
At “N" position Approx. OV
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Power staering oil
pressure switch

ECCS
control
unit

6. Sensor System-lnspection (Cont’d)

6-13 POWER STEERING OIL PRESSURE SWITCH
SIGNAL INSPECTION

(1) input signal inspection
e In "DATA MONITOR" mode, perform power steering
operation to check if power steering oil pressure
switch signal is input correctly.
® Measure the voltage between the following terminals
."é’. and ground with ECCS control unit harness con-
nected.

: Between ECCS control
Measurement location R .
. unit terminal (19) and
Condition
ground
di Power steering OFF Approx. 5V
ing
Power steering ON Approx. OV
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7. ECCS Control Unit input/Output Signals

7-1 CONSULT INSPECTION VALUES

(1) Data monitor

(RB26DETT)

Note: The output signal is dispiayed as the calculation data on console unit so the correct value will be
displayed even if the output circuit (harness) is inadvertently disconnected.

Monitor item

Data Monitor

Condition

Narmal reference value

Problem Inspection ltem

CAS-RPM (POS)

(detected engine speed
according to 1° and 120° sig-
nals)

¢ Tachometer set
® Engine running

There must be no abnormal change in speed.

Crank angle sensor system

AIR FLOW MTR (output volt-
age)

AIR FLOW MTR-R (output
voltage)

» After warming up engine
e Idling {N range, air condi-
tioner OFF)

Approx. 0.7 - 1.2V (1.0 - 1.7V at 2,000 rpm with

no load)

Note: The two air flow meters may have a
difference of OV to 0.4V in some cases.

Air flow meter system

ENG TEMP SEN (engine
tfemperature )

After warming up engine

Above approx. 70°C {158°F)

Engine temperature sensor
system

EXH GAS SEN {output voit-
age)

EXH GAS SEN-R {output
voltage)

M/R F/C MNT (RICH/LEAN)

M/R E/C MNT-R {RICH/
LEAN)

After warming
up engine

2,000 rpm
with no ioad

Changes between 0 - 0.3V and
0.6 -1V,

RICH, LEAN repeats 5 times or more in 10
sec.

s Exhaust gas sensor sys-
tem

o Intake system air leak or
air intake

#» Injector system

CAR SPEED SEN (vehicle
speed signal)

While driving or with drive
wheels turning.

Should generally conform to speedometer dis-
play.

Vehiclie speed sensor sys-
tem

BATTERY VOLT

o Ignition switch ON 11 - 14V » Battery
e Engine stopped @ ECCS control unit power
system
THROTTLE SEN (output volt- | & Ignition Throttie fully RB20ODET a5 » Throttle sensor system
age) swntf:h ON | closed. RE2EDETT 0.5
e Engine
stopped Throttle fully | RB20DET 4.0
oper. RB26DETT 40

INT/A TEMP SE (intake tem-
perature sensor output)

After warming up engine.

Intake air temperature is displayed.

Intake temperature sensor
system

INJ PULSE (injection pulse
width)

INJ PULSE-R (injection
pulse width)

After warming
up engine.

Idling (N
range, air
conditioner
OFF)

2,000 rpm

with no load.

Relference RB20DET
1.4 - 2.2 msec
RB26DETT
RB20DET
1.4 - 2.2 msec
RB26DETT

e Air iow meter system

e Intake system air leaks or
air suction (entire input)

e Input signal system
(entire)
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B3 ECCS (Electronically Concentrated Engine Control System)

7. ECCS Control Unit Input/Output Signals
(RB26DETT) (Cont'd)

Monitar ltem

Data Mecnitor

Problem Inspection

Condition Normal reterence value ftem
1GN TIMING After warming up Idiing (N range, air RB20DET 15° 8 Air flow meter sys-
engine. conditioner OFF) RB26DETT 20° tem
2,000 rpm with no load. { Advance greater than 10° angle com-
pared to idle position.
AAC VALVE After warming up idiing (N range, air Approx, 15 - 35% » |IAS adjustment

engine.

conditioner OFF)

2,000 rpm with no load.

(Approx. 30 - 50%)

o AAC valve system

A/F ALPHA (air-fue!
ratio feedback correc-
tion coefficient)

A/F ALPHA-R (air-fuel
ratio feedback correc-
tion coefficient)

# After warming up engine.
* 2,000 rpm with no toad.

75 -125%

® Air liow meter sys-
tem

e Injector system

» Canister (purge)
inspection

o Intake system air
leak or air suction

START SIGNAL e Ignition switch ON "START" ON Starter SW system
e Engine stopped “OEE OFF
AIR COND SIG idle Air conditioner SW ON ON Air conditioner SW sys-
Air conditioner SW OFF OFF tem
NEUTRAL SW N or P range ON Neutral switch system
Other than N or P OFF
range
PW/ST SIGNAL Steering turning ON Power steering SW
Steering neutral posi- OFF system
tion
IDLE POSITION Idling ON Throttle sensor system
QOther than idling QFF
FUEL PUMP RLY # Ignition switch ON Stop OFF Fuel pump system
Running ON
AIR COND RLY e dle Air conditioner ON ON Air conditioner relay
Air conditioner OFF OFF system
& Within 10 seconds Air conditioner ON QFF
during accelaration
W/G CONT S/v ON
OFF

B POWER VOLTAGE

Voltage probe measurement value is displayed.

B PULSE

Pulse probe measurement value is displayed.
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B3 ECCS (Electronically Concentrated Engine Control System)

(2) Active test

7. ECCS Control Unit Input/Output Signals
(RB26DETT) (Cont'd)

Set item

Active Test

Condition

Active Test Description

Judament and Inspection [tem

ENGINE TEMPER A~
TURE

Prablem occurrence
condition

Set engine temperature high or low,
Caution: Do not set extreme values as this
can cause spark plug burning.

Perform following inspections to check if
preblem is solved.
Eliminate: Engine temperature sensor sys-
tem
Injettar system.
Air flow meter, exhaust gas sen-
sor system
Not eliminated: Other item inspection

FUEL INJECTION

Problem occurrence
condition

Set the air-fuel ratio rich or lean.

Caution: Do not sel extreme values because
this may damage engine or cata-
lytic converter.

Pertarm following inspections to check if
problem is sclved.
Eliminate: Exhaust gas sensor system
Air tlow meter, engine tempera-
ture sensor system
Injector system
Not eliminated: Other item inspection

IGNITION TIMING

Problem occurrence
condition

Delay ignition timing.

Caution: Do not set extreme vailues because
this may damage engine or cata-
Iytic converter.

Perform following inspections to check if

problem is solved,

Eliminate: Ignition timing adjustment
Detonation sensor system

Not eliminated: Other item inspection

AAC VALVE OPENING

Engine running

e increase control duty ratio.

The engine speed shoutd increase.
® Decrease control duty ratio.

The engine speed shouid decrease.

If the condition descriped on left cannot be
verified, check AAC vaive system.

POWER BALANCE

Engine running

Set the AAC valve open to stop the specified

injector operation and the injector speed

can be displayed at this time.

Caution: Do not perform this operation
while driving {to preserve the cata-
lyzer.)

Eliminate: Injector system

FUEL PUMP RELAY

#* Ignition switch ON,

¢ Engine stop.

Turn ignition switch ON, OFF and ON so

pump operation makes a sound. The fuel

pressure will nise.

Caution: Do not perform this operation
except under conditions described
on left,

If the condition described on left cannot be
verified, check relay system of fuel pump
and fuel pump system.

SELF-LEARNING
CONT

# The air-fuel ratio feedback correction coefficient learning factor is cleared.
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B3 ECCS (Electronically Concentrated Engine Control System)

7. ECCS Control Unit Input/Output Signals
(RB26DETT) (Cont'd)

RB26DETT
RB26DETT
100 A2 F 003 ise | 05| 1ekfrer o} 1 [ 2] 4 SEE Tie]|e|i0 n 2 |2zl2zi24(2s 2621281293014 |42 {4344 |a5|d6 A7 48|49 50
s | n | nafrzbersf il s e| || 1213 14 151\5 17| 18[ 19|20 31{32|23134|35(36]|37(30|39[40|{5i |52 (53| 5455 56[57|58)59 B0
E RX | TX ICHEIIGN
=~ ICLK
B02-3431
Ter- At idie At approx. 2,500 rpm
minal | Signal Name Circuit
Number Standard Memo Standard Mema
Spark plug 0.2-03V Approx. 0.4V
Power P N
1 fransistor I = w7 ] | T T T 1] (Vs; [
2 b Ne. 1 i R 1 . '
3 .ower tran- y B ‘ ‘ . J ,
1" sistor control e d o1 ; - 0 |
signal NN
12 9 NS
. gty . = pglms
: T e
B0z 651 T 2 1 B0Z— 1636
Cold: 6 -7V
A LBV
Warm: 8 - 10V pprox
T T st
Smmalmmi 10
4 AAC valve '5 T 5
control signal o1 | | | o
| ; :
) T T T ;
ECCS control unit : T T - 2ms ‘ ‘
‘rﬂﬂ'zlmsl { | | | |
02— 1619 w hr=TeE B02— 1669
s Tachormeter Approx. 1V Approx. 2.4V
(V.IT—T T { (V) l
Engine speed \ 5 il
7 signal for i} o 0
tachometer
ECCS conra unit | T—Foms - —S‘Ems
!
T B0z~ 1658 B0z — 1659
Air
conditioner
relay Dual pressures SWW
Air conditioner OFF:
Air condi-
9 _ (3 Air condtioner .Batten‘( 'voltage -
tioner relay @) COMpressor Air conditioner ON:
= Approx. 1V
ECCS contral unit
BOZ— 1623
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B3 ECCS (Electronically Concentrated Engine Control System)

7. ECCS Control Unit Input/Output Signals
(RB26DETT) (Cont’d)

RB26DETT
el sl 0T L |23 |45 |6]7[B[F]I0 u 2t|22]23l24|25(26|27)20 |29 30|41 {42 43| 04] 45|46 ;4T |48} &350
]| o3y ad{ DS IR [ 12| 13) 1A 0S| 46 17 I8 1%]|20 3| 3213373435\ 36(37{38|39(dD|[51{52|53|54 (55|55 57|58 (59(60
Gl RX [ TX CHE[IGN
= CL
802-3431
Ter- At idle At approx. 2,500 rpm
minal | Signal Name Circuit
Number Standard Memo Standard Memo
ECCS ralay
oi/u Approx. 1V
16 EGCS relay (ignition switch OFF; Approx. OV
Battery voltage)
ECCS control unit
BOZ—163%
Fual pump relay
h lgnition switch
Fuel pum
18 pump ov ov
relay
802- 1850
Powver_stesring oll
prassure awitch
Power steer- ‘ = l=
19 ing oil pres- Power steering ON: OV
—
sure switch e Power steering OFF: 5V
signal
ECCS control unit
B2 1616
Diagrosie connector
RX
21 Receive {con-
(RX) trol unit data v 10V -
reception) =
ECCS contred wnit .
BO2 -3609
Diugnosti;: comnactor
. TX
Transmit
22 data trans-
{ . ov —
{(TX) mission from 1
contro! unit) -
ECCS control unit
B02-3610
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B3 ECCS (Electronically Concentrated Engine Control System)

7. ECCS Control Unit Input/Output Signals
(RB26DETT) (Cont'd)
RB26DETT
100187 ie3 | 104 s ef| 12314 s7u9|unzL222324252521232930utztaunsosnuasso
el nz IR AR B2 RE 1AL 16517118} 19) 20 313230343536 37|38 | 33| 40|51 {52|53!154{55]|56|57|58]|5%|60
RX[TX HEK[IGN
= ICLK
B02-3431
Ter- At idle At approx. 2,500 rpm
minal | Signal Name Circuit
Number Standard Memo Standard Memo
23 Detonation Aoprox. 0.3V
24 sensor signal \ 1 pprox. o- -
EGCS control unit
202 (629
IGN 5w
Wastegate valve control
WaStegate ldanoigcai valve
05 valve control P it
solenoid ower voltage Approx. OV
valve ECCS cortrok unit
B02-3616
© Air fiow meter
Air fiow [<[e]e[e[ElF]
meter (rear)
27 {Intake air Approx. 1V Approx. 1.5V
quantity sig- =
nal) ECCS control urit
B02-36811
Engine temperaturg sensol
Engine tom- peMaaos | Engine temperalure 60°C
28 perature sen- v (, ): Approx. -
. = Engine temperature 20°C
sor signal o
(6B°F): Approx. 3V
ECCS control unit
BO2— 1643
Ignition switeh
@-@— Exhaust
GN gas sanser
Exhaust gas ' Def
29 sensor signal [ * 1 Approx. 0 - 1V eflects between approx.
(front) ‘ 0-1v
ECCS control unit
BO2— (626
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B3 ECCS (Electronically Concentrated Engine Control System)

7. ECCS Control Unit Input/Output Signals
(RB26DETT) (Cont’d)

RB26DETT
181 162|193 Il‘&l“lﬂ?lﬂ\23456?!910“2!22232425 27| 28|23 | 30|41 |42 (43 | 4N AS| 46| 4T |4B{ 49 ] 50
el P s el (a2 13| IS5 1T 18] 19720 3Ej32|33{ M35 3713839 40|51 | 5253 |54|55|56|57)58(59]60
E RX | TX ICHKIIGN
= ICLK]
BOZ—-3401
Ter- At idle At approx. 2,500 rpm
minal | Signal Name Circuit
Number Standard Memo Standard Memo
3} Diagnostic connacter
a1 Clock (syn-
chronization ov
(LK) | .
signal)
ECCS comrol unit
B02-3612
Exhatst pas
temparatura
warning larmp
Monitor and IGN l.amp not lit;
32 |check tamp - Power voltage -
(red lamp) ECCS control it Lamp is lit: OV
BO2-3476
Air flow meter
Air flow [afe[cfo[er]
meter (front)
35 {Intake air Approx. 1V Approx. 1.5V
quantity sig- =
nal) ECCS contrdl unit
BO2-3611
Inteke gir tamperatuie sersor
Intake air
Cold: approx. 1.5V
36 temperature —
. Warm: approx. 0.8V
sensor signal ECCS control unit
‘BO2-2410
: Threntle sensor
% 0.5- 4V
Throttie sen I (Voltage i ses if
- oltage increases i
38 , = v Approx. 0.5V 9 .
sor signal accelerator pedal is
= pressed.)
£CCS control unit
BoZ— 1617
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B3 ECCS (Electronically Concentrated Engine Control System)

7. ECCS Control Unit Input/Output Signals
(RB26DETT) (Cont’d)

RB26DETT
] m e[ w ] T2 [3]a]s ej7/e]9(w0 u 21 Tz2] 23 2e] 25|26 27 |28 28 30 [er [4z[43[ 44 ]as |6 |47 |4g 49| 50
s Lo (e ] s i6] i ] iz [13[va1st e ] 17 28] 19] 20 31| 52| % |34] 35| 36| 57 |38 39 a0l [s+[s2]sa]sa] 555657 ] 58] 59 a0
RX|TX CHKIIGN
= ICLK
B802-3431
Ter- At idle At approx. 2,500 rpm
minal | Signal Name Circuit
Number Standard Memo Standard Memo
0.3-07V
o (B Crenk
1° signat =——— :Eéi:%r - ‘ { I
ST C
41 Crank angle 'g_ 4 X :m
sensor 12¢° i Hf
51 . S0 1 i
signal
ECCS contrl urit i '_ D"T'
B0Z— 1645 B0Z— 1660
2-3V
+ Crank
o | angle SANEEREREE |
st [ sansof i ——1 ] -
a0 Crank angle signat - 4 4
sensor 1° sig- : :
52 nal = | | | ‘ |
I | T T Il 1
i sms | ! ‘ 0.5ms :
ECCS control unit 1 [ 1 1l I
BOZ— | 646 BO2 — 1662 B02—1653
Ignition » ov
43 switch {Start L {Ignition switch at START: ov
signal) battery voltage)
ECCS control unit
B02— 1960
Nautral switch
N. or P. range: OV
Neutral 9
44 . . Other than N or P range: -
switch signal
4-5V
ECCS contral unit
Air conditionar switch
Air condi- Heater fan Air conditioner OFF:
46  |tioner switch o WG Battery voltage -

signal

ECCS control unit

BOZ— 1627

Air conditioner ON: 0V
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B3 ECCS (Electronically Concentrated Engine Control System)

7. ECCS Control Unit Input/Output Signals

ECCS control unit

B02— 1618

5V. However, it appears
to deflect around 1V,
according to vehicle

(RB26DETT) (Cont'd)
RB26DETT
il wzfa)wafies|we e twafi 213 ]al5 | 6)7[8]9]18 u 21|2z|z3f2a12s 27128 29] 30| 41| 42] 43| 44| 45|46 a7] a8 a9; 50
i nobrofuz] oy ol nsfogl{ 21345 | 16717| 18] 19] 20 3032333435 IT{IR{I9| 40 (|51 [52f53 |5 55]56 57158 59]60
RX|TX ICHK|IGN
= ICLK
802~ 342+
X
Ter- Atidle At approx. 2,500 rpm
minal | Signal Name Circuit
Number Standard Memo Standard Memo i
Threstle -
sansaor
Throttie sen-
48 sor (power A4 5V —
supply} =
ECCS contrel unit
BGZ— 1961
ECCS relay
Control unit
49 Battery voltage —
power supply <
ECCS eontrol unit
BOZ—3477
— D range (or 1st} with rear
L= wheels jacked up: 0.5 -
Vakitle speed sensor =
1.5V
Vehicle The value actualiy
53 speed sensor L deflects between 0V and —
signal -

speed.
Throttle valve Throttle valve switch
54 switch (idle \J Approx. 10V Accelerator pressed: OV
contact point} Z
ECCS control unit
B02Z -4456
Ignition switch
@—@— Exhaust
IGN
Exhaust gas bgas sensor
55 sensor signal 3 Val Approx. 1V

(rear) '

ECCS control unit

8021620

Deflects between 0 - 1V
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B3 ECCS (Electronically Concentrated Engine Control System)

7. ECCS Control Unit Input/Output Signals
(RB26DETT) (Cont’d)
RB26DETT
Wyl Q3 I prgs Lot v | 238|586 |T|B|8]I0 n 21122(2)| 24| 25|26 |27 (28|29|30 | (4142 4344|4546 |47148) 48|50
s maf e o3| 05 g |41 |12} 43| 1a[i5| 16] 7] 18| 1520 30132(33|34}35(26/37|28|3%|40 |51 |52|53}54|55(56 |57 (58|59 60
RX[TX CHK|IGN
S KLK
502-3431
Ter- At idle At approx. 2,500 rpm
minal | Signal Name Circuil
Number Standard Memo Standard Memo
4WAS
Approx. 0.5 - 4V
Throttle sen- = (Voltzpe incorjases as
56 sor output Approx. 0.5V 9 .
: * accelerator pedal is
sighal
ECCS control Lnit pressed.)
BO2-4457
Throttla valve switch
Throttle valve ‘_
57 switch (power c/u v Battery voltage -
supply) =
ECCS control unit
Injactor Approx. battery voltage Approx. battery voltage.
101 @ : (v) (Ve
60 3
103 w0 : .
105 Injector con- v 20
110 |trol signal = o o
112
114 ECCS control unit ____.2‘0,“,‘; ________ZF,.HT
802 628 B0O2—1664 B02— 1665
Fuel pump
Fuel pump control
. modulator
terminal volt- ldling (after warmin
104 |age control v g 1t 9 During middie load: 4V
. = engine): OV
signal
(FPCM1) ECCS control unit
B02— 1630
Fuel purmp
Fuel pump control
. maedulatar
terminal volt-
106 age control 1 — During middle load; 0V
signal
(FPCM2) ECCS contral unit

BOZ—1630
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B3 ECCS (Electronically Concentrated Engine Control System)

7. ECCS Control Unit Input/Output Signals
(RB26DETT) (Cont’d)
7-3 ECCS CONTROL UNIT OPERATION CAUTIONS

(1) Control unit equipment

® Never install a control unit that is not specified for the vehicle.
o Do not apply excessive force to the installation bracket.
(2) Connector removal and installation

e When removing and installing connectors, do not bend or apply unnecessary force and observe fol-
lowing points.

Connector removal

Turn ignition switch OFF and ECCS relay OFF before removing connectors.

Hold connector firmiy to disconnect without applying force to harness.

Do not use a screwdriver or similar tool to loosen the connector lock.

Connector instaliation

Turn ignition switch OFF.

Make sure pins are not bent on control unit connector and then connect securely.

Tighten bolts securely until injector surface reaches orange color indicator of connector and surface
is even.

(3) Control unit power

e Never make a reverse connection to the battery.
& Use battery voltage in 10 - 16V range.
(4) ldle speed adjustment knob

e Do not turn past lock position.
¢ Do not turn adjustment knob when ambient temperature lower than 0° (32°F).
(5) Water and Oil -

e Be careful not to allow rain drops or water to wet the control unit.

¢ DBe careful that condensation does not form due to sudden increase in temperature. If there is any
moisture, dry control unit adequately before installing in vehicle.

e Make sure no cil adheres to connectors.

o Do not clean the control unit with volatile sclvent cleaners.

(6) Dropping and Impact

e Do not drop the control unit or subject it to strong impact.

e Do not use upper and lower covers for the control unit which are dented.

(7) Control unit screws and cover

o Do not remove the upper and lower covers from the control unit.
e Do not turn the screws in the contro! unit main body.

...@‘..@
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B3 ECCS (Electronically Concentrated Engine Control System)

8. Deceleration Exhaust Gas Emission Control
Equipment Inspection

8-1

Throttle valve swilch short-circuit

¢ Remove the throttle valve switch harness connector and
use a lead iline to connect harness connector terminals (2)
and (3). {The throttle valve sequence power and idle con-
nection points are set ON.) ~

W

R Throttle valve switch
s ozt Fuel cut inspection
e After warming engine, place the transmission in neutral
and run engine at 2,000 rpm. Lower the speed to approx.
1,000 rpm and then raise the speed to 2,000 rpm again and
check for fuel cut. (If the accelerator cpening angle is fixed,
repeat the procedures described above.)

9. Air Conditioner Cut System Inspection
9-1 AIR CONDITIONER CUT SYSTEM FUNCTION
INSPECTION

e When the engine is idling, turn air conditioner switch ON
and then race the engine. Make sure the air conditioner
compressor goes ON and then OFF.
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B4 ENGINE ELECTRICAL EQUIPMENT

Preparation tools

Name

Application

Measurement equipment

Hydrometer

Battery specific gravity inspection

Circuit tester

Resistance, voltage inspections

Specifications
Engine
RB26DETT
Hem
Standard (V-Ah) 34B19R (12-17)
Battery type {capacity)
Option (V-Ah) BOD26R (12-55)
Afternator type (output) Standard Mitsubishi (V-A) A3T45594 {12-00A)
Hitachi (kW) $114-505 (1.4)
Starter motor (output) Standard
Mitsubishi (kW) MIT-70685 (1.4)
Injection coil Hanshin MCP302
Hitachi DeY88-01
Distributor
Mitsubishi TOT49171
Standard NGK PFREA-11 (1.1)
Spark plug {are gap) PFR5A-11 {1.
Option NGK (.1

PFR7A-11 (non-adjustable)

Note: The battery capacity value is the 5-hour rate that conforms to the new JIiS standard and the value is 80% of the former

20-hour rate.

[New model name] {example)

19 R

T—Terminal polarity position

Battery length dimensions (rounded off}

34 B
LBattery width x box height classification

Performance rank (Starting function added to 5-hr capacity rate)
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B4 ENGINE ELECTRICAL EQUIPMENT

1. Battery Inspection

Voltage inspection

Normal (V} 124 - 128
Limit (charge required) (V) 12.4V or less
(Start limit) V) 12V [20°C (68°F)]

Specific gravity inspection [20°C (68°F)]

Normal 129 - 122

Limit (charge required) V) 1.22 or less

There is a variation widith of more

Service lif
rvice lite than 0.04 between each cell.

Spacar

O Rem (kg-m feloy ot

Additional work required:
Belt tension inspection and adjustment

e Additional water does not need to be added to the battery
during the service life of normal driving. When driving for
extended periods of time in high temperatures, the fluid
level may decrease according to vehicle driving conditions.
Check the fluid level with the level indicator (upper, lower)
and replenish to the upper level as necessary.

Note: Distilled water must be used to refill the battery. If ordi-

nary water is used, fluid loss will increase and may
cause discharge.

2. Alternator

(1) Alternator removal and installation

(2) Alternator inspection

Output voltage inspection

e Turn ignition switch ON and check that charge warning
lamp lights.

Standard {(V/rpm)| 13.9 - 14.9/2,000 (accessories OFF)
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B4 ENGINE ELECTRICAL EQUIPMENT

Bolt

@@/PJ

31 -4z Nm
{3.2 - 4.3 kg-m,
23 . 3 ft-Ib)

Startar motor

B02-4450

Seating metal -

Platinum tip

B03-0030

B02-4461

3. Starter Motor Removal and Installation

4. Platinum Plug Inspection

Installation Precautions

Periodic replacement interval: 100,000 km (60,000 miles)

e Gap inspection and adjustment and plug cleaning with
wire brush should not be performed because this m.
scrape off the platinum particulate from the platinum |
surface. If plugs are cleaned with an air cleaner, the clea
ing should be performed in less than 20 seconds at an :
pressure less than 588 kPa (6.0 kg/cm?, 85 psi).

& When replacing the spark plugs, always use parts specifi

by Nissan.

5. lgnition Coil Inspection

e Check the primary and secondary coil resistance value.

Engin
ngine RB26DETT
Item
Primary resistance 14 06-09
Secondary resistance 49 —
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B5 COOLING SYSTEM

Preparation tools

Name Application

Radiator cap tester

EG1765 0000 Radiator and cap pressure test

Special tool -
RadiatoEr(;:fLYpsgc;z(;adapter Small cap adapter
Specifications
Engines

ltem RB26DETT

Core size (vertical x horizontal x thickness} mm (in} 380 % 646 x 25 {1496 x 2543 x 0.98)

Fin pitch mm 15

Cap injection-valve opening pressure kPa (kg/cm?®, psi) 88 (0.9, 13)
Radiator |Radiation performance (kcai/h*C) 1,080

AJT oil cooler —

Tank material Plastic

Core material Aluminum
Shroud One-piece unit (lower shroud)

External diameter mm (in)

420 (16.54) x 8
Cooling fan x number of layers

Coupling 3ievels

External diameter mm (in)

x number of layers 320 (12600 x 4

Sub electrical cooling fan Motor output (W) 160

Engine temparature switch

80 (194

operation °C (A (194)

Thermostat injection-valve opening engine temperature [stan::larii] 76.5 (170)
crp

LLG mixture proportion [standard/cold region] (%) 30
Reserve tank capacity € {Imp at) Approx. 0.7 {5/8)
Cooling water total capacity € {Imp qt) Approx. 8.7 (7-5/8)

1. Radiator Inspection

Cooling water leak inspection

e Use radiator cap tester to apply pressure [limit 98 kPa (1.0
kg/cm?, 14 psi)] and check for leakage.

CAUTION:

When using the radiator cap tester, always connect the hose

adapter and make sure filler cap is not deformed.

EN-249



B5 COOLING SYSTEM

EG1765 0000

B04-0001

2.

Radiator Cap Inspection

Inspection

Clean cap rubber packing seal surface and vacuum w
dry brush.

Attach radiator cap tester to cap, apply pressure and che
that valve operates correctly.

Radiator cap relief pressure 59 - 98 kPa (0.6 - 1.0 kg/cm?, 9 - 14 psi)

@@ ® @ %

@ @

Pull vacuum valve with finger and check operation.

Cooling Water Filling Procedures

Make sure the radiator hoses and heater hose clamps a
tightened securely.

Set the heater control lever to the “HOT” position. (In vel
cles equipped with automatic air conditioners, first tu
ignition switch to ON and remove the external sensor co
nector.)

Release the radiator cap and air drain plug.

Fill the radiator gradually [filling speed: slower than 2 lite
{(1-3/4 Imp qt)/min} to the top of the spout with coolant.
Fill the radiator until the water in the reserve tank reach:
the “MAX" level indicator.

After closing the radiator cap and air drain plug (F
system), start the engine and allow it to idie.

The engine will continue to idle until the thermostat open
(Touch the radiator flow hose and make sure hot water
flowing). if a large volume of air remains, the water ter
perature gauge needle will move past the middie becau:
the engine temperature rises abnormally. If this occur
stop the engine until it cools and add water to the radiat
repeatedly as described above. After the thermostat open
race the engine for 10 seconds at 2,500 rpm two or thre
times. Check that the water temperature does not ris
excessively at this time.

Stop the engine and allow it to cool. Release the radiat
cap and check the fluid level. If the fluid level lowers, retu
to step @ and repeat the operation. If the fluid ievel dos
not lower, add water until the reserve tank reaches tt
“MAX" line.

In vehicles equipped with automatic air conditioning, col
nect the fresh air sensor connector.
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B5 COOLING SYSTEM

4. Radiator Removal and Installation

Radiator mounting Balt
5z - a2 bracket = (3023:-34_-% 43
(0.33-0. 43 Radiator mounting 24.31)
24-3.1) bracket rubber {upper) \
GO Hose clamps @
/ 245 - 2.5
Radator 0.2 - 0.5, Reservoir tank
- Qermoswitch 1.8 -1.9) Nut
32-42
\
iy {0.33 - 0.43,
@ 24-31)
/
Radiator hose Screw (4)
{upper) 3z2-42
{0.33- 0.43,
24-31)

= | Hose clamps
. & [O) 245256
{0.25 - 0.28,
18-19)
% Radiator mounting! Radiator hose
bracket rubber (lower) (lower) |
Radiator drain cock Radiator shroud / )
tupper) Radiator shroud {lower)

[O): Nem {kg-m, ft-it)

Additional work required:
e Drain and fill: Gooling water
o Remove: Supplementary electrical fan connector

[Point 1] Radiator shroud (lower) removal

e While pushing hooks (left and right, 2 locations) to release,
remove pawis and detach shroud.

Hook

Radiator shroud
{lower)

EN-251



B5 COOLING SYSTEM

5. Thermostat Inspection

String ( ﬂ Inspection
7]

e Check that valve opening temperature and maximum valwve
Oouble- . .
walled lift conform to specified value. -
container ¢ Place a string in thermostat valve and insert in container o

water. While holding thermostat heat the water.

Thermostat |

e The valve opening temperature is the temperature whel
the thermostat fails off the string.

Enai
B02-1508 ngine RB26DETT
Itemn
Valve opening temperature  °C (°F) 76.5 (170)
Maximum valve lift mm/°C (in/"F) 10 (0.39) minimum/90 {194)
6. Sub Electrical Fan Inspection
Radiator fan Operation
relay
r—a .
®_z by sl Radiator fan o Tf?ermoswnch .
= 2T Thermo- “ON" candition ON'"' [engine temperature 90°C
switch (194°F) min]
ECCS
M control
unit

Function inspection

e With ignition switch in OFF position, remove switch harnes
connectors and short-circuit harness connector.

e With ignition switch in ON position, check that fan motc
operates correctly.

Thermoswitch inspection

e Heat thermoswitch with high-temperature water or oil (he:

with heat gun, for example) and check if it conforms to va
ues in following chart.

Valve raised; 803 Valve raised: 90%3
Engine temperature (194 £ 5.4) max. (194 +5.4) min,
*C {°F)| Vvalve lowered: B3+3 Valve lowered: 83+3
(181+5.4) max. (181£5.4) min.
Thermoswitch connec- . -
. . Non-continuify Continuity
tion condition

Thermoswitch tightening torque [ 3-5Nm (0.3 - 0.5 kg-m, 2.2 - 3.6 fl-Ib
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B5 COOLING SYSTEM

7. Sub Electrical Fan Removal and Installation

Additional work required;
e Remove and install: Intercooler
Harness connectors
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B6 FUEL SYSTEM

Preparation tools

Name

Application

Measurement ool

Circuit tester

Fuel gauge inspection

Specifications
we RB26DETT
ltem
Nominal capacity £ (Imp gal) 72 (15-7/8)
Intake air capacity £ (Imp gt) 5.5 (4-7/8)

Remaining volume capacity for warning lamp

Approx. 13 (11-1/2)

activation £ (iImp gt}
Fuel tank main body i ffective ini i
Warning lamp effective remaining volume Approx. 12.8 (11-1/4)
£ (Imp gt}
Fuel gauge E indication effective volume
Approx. & (7
¢ (lmp qf PP {7)
Drain plug None
Fuel pump Tank internal electrical system
Tvpe Screw-in
e {vacuum relief valve installed)
Filler cap

Relief valve opening valve pressure
kPa (mmHg. inHg)

—6.0 to -3.3 (45 to 25, ~1.77 to -0.98}

Fuel overflow prevention system

Internal air chamber system
{check vaive attached)

Reservoir tank capacity E {Imp gt} —_
Gauge system Float arm system
F Approx. 6
Fuel gauge unit Resistance vaiue Q
E Approx. 80
Remaining volume warning system Thermistor system
Evaporation system Canister system
Outiet mm {in) 8 (0.31)
Fuel tube diameter
Return mm (in) 8 (0.31)
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B6 FUEL SYSTEM

1. Fuel Tank Removal and Installation

Filler tube [Point 5]

Grornmet

il
Filler cap Fuel tank ASSY (Poirt 4)

Filler tube bolt )
(O] 32-42 Nm (0.33 - 043 kg-m, 2.4 - 3.1 ft-Ib) [Point 4]

Additional work reguired:
e Drain: Fuel
e Remove: Fuel pressure relief valve [Point 1]
Fuel tank internal pressure relief
Filler tube protector
Inspection hole cover [Point 2]
Fuel gauge unit, fuel pump harness connector [Point 3]
Fuel tank protector

Hoses
~ j [Point 1] Fuel pressure relief
@%M@ ;(—_ ‘-.Fue' p”ff“"f“se -T e After starting engine, remove fuel pump fuse and wait until
| i [/ ! engine stops. Grank engine 2-3 times to consume fuel in

lines.

fuse, crank engine 4-5 times to consume fuel in lines.
CAUTION:

connect it to another vehicle or battery if necessary.

EN-255

¢ In vehicles which cannot be started, remove fuel pump

The battery may become weak easily, so use booster cables to



B6 FUEL SYSTEM

1. Fuel Tank Removal and Installation (Cont’d)
[Point 2] Inspection hole cover removal and installation

Removal
e Remove the trunk floor carpet and detach the inspectior
hole cover.

Installation

e Check that fuel gauge unit and fuel pump harness connec
tors are connected securely.
o Check that fuel hose connections are secure.

Bolt tightening torque 3.2-4.4Nm{0.33-0.45 kg-m, 2.4 - 3.3 fi-Ib)

NN\
Fuel gauge unit
harness connector

VW S

[Point 3] Fuel gauge unit, fuel pump harness connector
removal

o Remove inspection hole cover. Detach fuel gauge unit ant
fuel pump harness connector,

[Point 4] Fuel tank removal and installation

Removal

e Remove feeler tube protector, and detach bolt shown ir
figure on left.

e Remove feeler tube grommet from body.

e Remove fuel tank protector, fuel tank band mount bolts ant
detach fuel tank,

Installation

e Aftach tank and secure by tightening mount bolt on fron
side of right member to specified torque.

27 - 35 N'm

d It tighteni
Band mount bolt tightening torque (2.8 - 3.6 kg-m, 20 26 fi-Ib}

32-42Nm

1 ightening t
Protector nut tightening torque (0.33 - 0.43 kg-m, 2.4 - 3.1 ft-Ib)

Filler

tube Qgﬁ Clamp

Tube spacer O@
Spacer/ ~

[Point 5] Filler tube installation

e Insert spacer between fuel tank and filler tube and connec
tube. Tighten clamps securely. '
e Tighten filler tube grommets to body.
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B6 FUEL SYSTEM

——Cap [I] 30 - 35 Nem

22 - 26 ft-Ib}

Fuel gauge ASSY
= IPoirt 1)

\/-f/\\ b Fus! pump ASSY

Marking ‘
aI\ 4 : =

packing Hﬁé‘,?
@ Always raplacs after every assembly

{3.1 - 3.6 kg-m,

DN

2. Fuel Gauge ASSY

(1) Fuel gauge ASSY removal and installation
Additional work required:
¢ Remove: Fuel pressure relief, internal pressure relief
Inspection hole cover
Fue! gauge unit
Fuei pump harness connector
Fuel hose (return, feed)
CAUTION:
¢ Install gauge unit with care.
¢ Do not touch float and arm to prevent them from bending.
¢ Do not bend or twist harness.

[Point 1] Fuel gauge ASSY removal and installation

Removal

e Attach alignment marks to the fuel gauge ASSY and fuel
tank and then remove the cap.

e Raise fuel gauge ASSY, remove 2 hoses in tank (marked
section is outlet side), fuel pump harness connector and
detach fuel gauge ASSY.

CAUTION:

Be especially careful not to damage fuel gauge ASSY.

Instaliation

o Check marking on hose inside tank and connect fuel gauge
ASSY.

e Check that fuel gauge ASSY and fuel tank alignment marks
are positioned correctly and tighten cap.

30-35Nm

Tightening torque
¢ 9 forq (3.1 - 3.6 kg-m, 22 - 26 #-1b)
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B6 FUEL SYSTEM

-~ Testlamp

=

Battery

—®
Or—

Band clamp
[Point 1

Fue! outiet hose
[Point 1]
.

Markingff _— Pump harness
Screw

Pump cover

Fuel purmp
ASSY

[Poirt 2]

/ _ Filter

Pump bracket

~-insulator

Fuel return
hose [Point 1]

2. Fuel Gauge ASSY (Cont’d)
(2) Fuel gauge ASSY inspection
A Float inspection

[ ]
side) positions and check the resistance.

Place the float at the F (lever upper side) and E (iever down

Flo iti .
X. at. posttion F position E position
Inspection terminal

@ -® Approx. 6Q Approx. 8082

@ Low fuel warning lamp sensor inspection
e Connect a 12V - 3.4 W test lamp or equivalent.

e Wash sensor with gasoline or white gasoline and check
that lamp does not light after approximately 3 minutes
have elapsed.

e Remove sensor from gasoline or white gasoline and
check that lamp lights within 3 minutes.

3. Fuel Pump Removal and Installation

(1) Fuel pump disassembly
Additional work required:

e Remove: Fuel pressure relief, internal pressure relief
Fuel gauge

CAUTION:

e Be careful when handling fuel pump.

& Do not use pump again if it is dropped.

e Do not allow dirt or debris to adhere to the filter.

¢ Do nol twist or turn harness.
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B6 FUEL SYSTEM

Outlet hose

Sender unit
Connectar \\ Marking '

Pump harness

3. Fuel Pump Removal and Installation (Cont'd)
[Point 1] Fuel hose removal and installation

Removal

e Raise fuel gauge ASSY, remove 2 hoses in tank (marked
section is outlet side), fuel pump harness connector and
detach fuel gauge ASSY.

installation

e Check fuel hose marking, connect fuel gauge ASSY. Posi-
tion pump harness and clamp band 160 mm (6.30 in) from
gauge ASSY connecting part and tighten securely.

e Be careful that fuel hose and fuel harness turn inside tank
from the right to front side of vehicie and do not cause any
interference with float arm.

[Point 2] Fuel pump removal and installation

Removal

e Push the pawl lightly on rear side of pump bracket, and
remove fuel pump in pump rotation direction.

CAUTION: .

The fuel return hose must not be removed.

Iinstallation

e Insert fuel pump in fuel chamber and attach pawl on rear
side of pump bracket in retaining notch inside fuel cham-
ber. insert pump in axial direction.

(2) Fuel pump inspection
Inspection

e Apply voltage from the battery to harness connectors ter-
minals @ and &) to check pump operation.

EN-259



B7 EXHAUST SYSTEM

Specifications

o Engine RB26DETT
Tube outer diameter Dual portion 54 (2.13)
mm (in) | Single portion 70 (2.76)
Front tube Long dual tube —
Flexible tube Installed
Pre-muffler [capacity € {(imp qt)] —
Center fube outer diameter mm (in) 70 (2.76)
Pre-muffier [capacity € {Imp qt}] Installed [7.0 {6§-1/8)]
Fiexible tube —-
Muffler ASSY
Dynamic damper installed
Main muffler capacity £ {imp gal) 16 (3-1/2)
Tail pipe external diameter mm {in) 59 x 83 (2.32 x 3.27) (ellipse)
Types Under body flocr, three-way, single-unit
Catalytic converter | Capacity £ {Imp gt} 1.7 (1-1/2)
Catalytic metal Platinum rhodium
Exhaust gas temperature warning eguipment operation temperature o or 850 (1.562)

Exhaust system part inspection, warning precautions

e The heat resistance and corrosion resistance in exhaust system parts and component shape have
been carefully considered in the design process, so only use genuine Nissan parts for replacement.

are no gas leaks, sealing compound leaks or sealing gaps.

amounts of dirt have accumulated, clean these areas.

e When attaching heat insulation panels, make sure there is adequate clearance and no interference
between exhaust pipes.

EN-260

Clean each connection part and connect securely, making sure there are no gas leaks.
Always use new gaskets in the front and rear of catalytic converter.
Always use new parts for exhaust manifold connection gasket and nuts.

After assembling each part, warm engine, raise speed to 2,000 to 3,000 rpm and make sure there

Replace parts rather than repairing extreme deformation in heat insulation panels. |f extreme



B7 EXHAUST SYSTEM

1. Exhaust Pipe, Catalytic Converter and Heat
Panel Tightening Torques

(1) RB26DETT (4WD)

Nut (4) Nt (2)
o [O] 4 - 60 (4.6 - 6.1, 33 - 44) (O] aa-4544- 46 3233

Bolt
13-16
{1.3-1.6,9-12)

Bolt {2) {05-07, 36 - 5.1)
- -6, -41 36-51 " L
[C] 43 -55 4.4 - 5.8 32 - 41) N 12 ?5“]13 .
B - 18 N
5 !123) -18 m’"‘ H :133 .11_5' (1.3 - 1.6, 9 - 12} -
{1.3-16,9-12) L/ 9-12)  Nut
@: Always replace after avery disassembly. H 13-18
M T N (kg-m, =15 View A (1.3-15,8-12)
{ (below passenger soat) 2. Exhaust Gas Temperature Warning
g N s 7 T g

Equipment Inspection

Basic inspection

e Turn ignition key ON and check that exhaust gas tempera-
ture warning lamp does not light.

e Exhaust gas temperature warning lamp must light when
ignition is at START and must go off when engine starts.

Exhaust gas temperature warning lamp replacement and

inspection

e Remove vehicle harness from swiiching module.

e Use lead line to ground vehicle side harness connector
exhaust gas temperature warning lamp terminal.

e Inspect condition of exhaust gas temperature warning lamp
with ignition switch turned ON.

» Faulty circuit between ignition switching module

Lamp lighis
P19 e Faulty key sensing module or sensor

e Exhaust gas temperature warning lamp is burned
out.

e Exhaust gas temperature warning lamp power
circuit is faulty.

Lamp does not light
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B8 ENGINE CONTROL

1. Accelerator Pedal Inspection and Adjustment

Accelerator pedal inspection

e The engine must be at full throttle when accelerator pedal
is pressed down fully (pedal lever contacts the stopper

compietely).
—eknu VY V=P Accelerator pedal adjustment
[ e-10Nm{08-10kg-m 58-72#%)| e Loosen lock nuts so accelerator cable has adequate slack

Pull outer case in direction of accelerator pedal from posi:
tion where throttle drum starts operating {there must be nc
play at this point), return tock nuts 1.0 to 1.5 turns anc
tighten securely. '

[ in
NS

Tightening torque 8- 10 N'm {0.8 - 1.0 kg-m, 5.8 - 7.2 ft-ib)
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B9 ENGINE MOUNTING (4WD)

1. Front Engine Mounting (RB26DETT)

Bolt (8)

43 .55

(4.4 -58, 32 - 41)
G Nut [2)

43 .55

{44 -5.6,32 - 41)

f \ Bolt (2) -
i 43 -
Boit (4) y '
Bolt {2) 5.5 {4.4 - 5.8,
[ 4.5 (4.4 -5.5, ‘- v ] #2-41
{4.4 -5.8, 2. 41) | !
2. 41 . . 3N

Nut {4)
[): Nem (kg i) [ 2-p22-2915.21)
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C1 CLUTCH

OPERATION PRECAUTIONS

Use genuine Nissan brake fluid NR-3 (No. 2500} for the clutch fluid.
Never use the clutch fluid a second time.
Do not aliow clutch fluid to contact external painted surfaces of other equipment.

Use special service tool {CG9431 0000) for the clutch tube installation.

Use clean clutch fluid to clean the parts such as master cylinder, operating cylinder and tubes.

e Never use gasoline or solvents because they may damage rubber parts.
SPECIAL SERVICE TOOLS

Tool name
Tool number

Description

Base plate
8T2005 0010

Clutch cover inspection

©00—0026
Distance piece Same as above
872005 0100
Co0—0027
Diaphragm adjustment Same as above
wrench —
ST2005 0204 E
rad
—_
Coo—o028
Diaphragm nut torque Clutch pipe installation
wrerch
GG9431 0000
C00—0002
Vacuum hand pump Clutch booster and check valve
EG15130 0000 inspection
C00—0033
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C1 CLUTCH

1. Summary

Description e RB26DETT
Clutch cover Mode! C2408
installation weight kg {Ib) 750 (1,654}
Mode! 240TBL
Clutch disk Facing material NNB3
Torsional characteristic t level
Master cylinder size Inner diameter mm (in) 15.87 (5/8)
Operating cyiinder size Inner diameter mm {in) 19.05 (3/4)
Separation pipe Attached
Thrust spring —
Assist spring Attached
Cluteh release bearing adjustment core type Non-self-aligning core
Master-Vac. Booster Mode! cMT8e
Diaphragm inner diameter mm (in) 78.7 (3.098)
Inspection reference values
Engine
Bescription _ RB26DETT
Pedal height 171.7 - 181.7 (6.76 - 7.15)
Pedal mm (in) | Pedal play {clevis play) 5-12{0.20-047)[1-3(0.04-0.12}]
Clearance from floor when fully depressed 81 (3.19)
Model 240TBL
Disk mm (in) | Wear limit (rivet head depth) 0.3 {0.012)
Diameter runout limit 1.0/230 (0.039/9.06)
Model C2408
Cover  mm (in) | Diaphragm spring lever height 37.5 - 39.5 (1.476 - 1.555)
) Diaphragm spring unevenness limit 0.5 (0.020) max.
Booster vacuum leak [Vacuum; 66.7 kPa (500 mmHg, 19.69 inHg)] kPa {(mmHg, inHg) [ 3.3 (25, 0.98) max. in 15 seconds
Check valve ioad leak [Vacuum; 66.7 kPa (500 mmHg, 19.69 inHg)] kPa (mmHg, inHg) | 1.3 (10, 0.39) max. in 15 seconds
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C1 CLUTCH

2. On-vehicle Inspection and Adjustment
2-1 CLUTCH PEDAL ADJUSTMENT

Push rod - Pedal bracket

Assist spring

Clutch switch

Dash panel

Sheet metal

Cco1-02008

C): Nem (kg-m, fe-Ib}

Adjustment

e Adjust the pedal height (H) with pedal stopper.
e Adjust the pedal free play (A} with master cylinder push
rod. Then tighten lock nut.

Unit: mm (in)

Enai
o ngine RB26DETT
Description
_ 1715 - 181,
Pedal height: H, {from clevis) (6.72 _ 7.15;

5- 12 (0.20 - 0.47)
[1-3{0.04 -0.12)]

Clearance from floor when fully depressed: H, 81 (3.19)

Play from pedal pad center: A [clevis play]

2-2 AIR BLEEDING

Air bleeder

e-10
{0.6-10,
43-72)

Air bleeder
8-10
(0.6 - 1.0,
43-72)

Air bleeder
6-10
{0.6 - 1.0, Sy
Clutch master cylindar Separation pipe 43 - 7.2) Clutch opera_ajng cytinder
[3): Nem (kg-m, fe-Ib) C01-02018

For vehicies equipped with separation pipe, bleed the separation pipe first and then bleed operating
cylinder.
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C1 CLUTCH

£01-01398

2. On-vehicle Inspection and Adjustment (Cont’d)

Bleeding procedure

1. Top up master cylinder reservoir with recommended brake
fluid.

2. Comnnect a transparent vinyl tube to air bleeder valve.

3. Fully depress clutch pedal several times.

4,  With clutch pedal depressed, open bleeder valve to release
air.

5. Close bleeder valve.

6. Repeat steps 3 through 5 above until clear brake fluid with-
out bubbles comes cut of air bleeder valve.

2-3 CLUTCH FLUID INSPECTION

e Check that clutch fluid is between MAX-MIN |evels of res
ervair tank.

o Make sure there are no leaks arcund reservoir tank.

2-4 LEAKING, DAMAGE AND INSTALLATION
INSPECTION

Check the following items.

e Check hoses, tubes and connections for leakage, damage
twisting and deformations.

e Check that there are no leaks from any part when clutct
pedal is pressed.

2-5 VACUUM PIPE INSPECTION (vehicles equipped with
RB26DETT)

e Check hose tube and connections for leaking, twisting anc
deformations.

o Check that clamps and connections are not loose.

e Check that Arrow on E-mark of check valve is positionec
facing the engine side.

2-6 BOOSTER FUNCTION INSPECTION (vehicles
equipped with RB26DETT engine)

Procedures

1. Let engine idle approx. 1 minute, apply load to booster anc

© turn ignition switch OFF.

2. When engine is stopped, press clutch pedal several times
After making sure pressure changes, continue pressing
clutch pedal down and start engine. Check if there is am
change in pedal pressure. {A change in pressure is nor
mal.)
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C1 CLUTCH

Clutch master
cylinder

Ciutch booster

EGI513 000D

Irtake manifold
¥ side

Operating cylinder

Master cylinder
o 0
Saparation C]
pipe LJ
Clutch pedal

Additional work required:
Install : Blead air
O : Flare nut 15- 18 N'm
{15 - 1.B kg-m, 11 - 13 fi-Ib} [Point 2]
@ :Connector 17 - 20 N'm
{1.7 - 2.0 kg-m, 12 - 14 #-Ib)
~—— : Chutch hose [Point 1]
ammm : Clutch tube

2. On-vehicle Inspection and Adjustment (Cont’d)

2-7 BOOSTER SEALING INSPECTION (vehicles equipped
with RB26DETT engine)

® Connect the hand vacuum pump (special service tool} as
shown in the figure and perform measurement.
Measurement value:
Maximum decrease of 3.3 kPa (25 mmHg, 0.98
inHg) within 15 sec from initial pressure of -66.7
kPa (-500 mmHg, —19.60 inHg).

2-8 CHECK VALVE INSPECTION (RB26DETT engine)

e Use a vacuum pump (special service tool) to perform the
inspection.

Maximum decrease of 1.3 kPa (10 mmHg,
0.39 inHg) within 15 sec from initial vacuum
pressure of —66.7 kPa (-500 mmHg, -15.69
inHg}.

Attached to booster side (1)

Attached to engine (2) No load is applied.

Installation

Lock plate = direction

Brackst

C01-0204B

3. Component Parts Removal and Instaliation,
Assembly and Disassembly

3-1 CLUTCH PIPING REMOVAL AND INSTALLATION

[Point 1] Clutch hose installation

e Install hose from cylinder body. Position plate as shown in
the figure and secure.

CAUTION:

(1) The hose and hose bracket must be aligned and with pro-
trusion and assembled as shown in figure.

(2) After assembly, make sure the hose is not twisted, or bent
and does not interfere with other parts.
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C1 CLUTCH

[0 15-18Nm

(15-18kgm,

11 - 13 ft-Ib)

G 9431 0000

22

C08-0003B

Additional work required:
X: Bieed air.
[O): N-m (kg-m, it-ib}

[as-59

{0.44 - 0.60,
3,2 -4.3)
Flare_nut

[)5- 18

(1.5- 1.8,

CC1-02038

3. Component Parts Removal and Installation,
Assembly and Disassembly (Cont’d)

[Point 2] Flare nut removal and installation

# Use a flare nut wrench to remove flare nuts. Use a flare nut
torque wrench (special service tool) for installation. Be
careful not to damage flare nut or clutch tube.

Fiare nut tightening torque:
15-18 N'm (1.5 - 1.8 kg-m, 11 - 13 ft - Ib)

3-2 Separation pipe removal and installation

Removal

¢ Use a flare nut wrench to remove clutch tube piping. Nexi
remove bracket bolt.

Instaliation

e Tighten bracket to torques shown in figure.

e Use flare nut torque wrench (special service tool) to tighter
clutch tube piping to specified torque.

CAUTION:

Always bleed air from system after installation.
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C1 CLUTCH

3. Component Parts Removal and Installation,
Assembly and Disassembly (Cont’d)

3-3 BOOSTER AND VACUUM PIPING REMOVAL AND INSTALLATION

H 10- 16 Snap ring Clutch master Flare nut

(1015, % 4;/ cylinder ASSY ) 15-18
2 < (15-18,
- 1-13)

v

D Gasket

Cperating rod
lock nut [Poirt 4]
EaClevis pin [0 8-12{08-1.2
58 -87)

—
Clutch booster ASSY [Point 1] @“/Q
) Qw-6
<__ (1.0 - 1.5,
7-12)
Vacuum hose [Point 2]
Clamp
Additional work required;  Vacuum hose [Point 2]
Remove and install: Brake booster )
[0 Nem {kg-m, fi-Ib) Check valve [Poirt 3] Imake manifold
€3 : Always replace after every disassembly. Vacuum tube \‘
Power piston Lock nut [Point 1] Booster removal and installation
A dimansion > %—;_ﬂ'ﬁ";&gm CAUTION:
5.8 - 8.7 flb} Disassemble booster from master cylinder. Do not allow
booster operating rod o make a stroke.

removal and installation.

]| | sure push rod is instailed in power piston as shown in fig-
B Gmension . ure. Check that dimension A in figure conforms to specified
Push red values indicated below and then install master cylinder.
CAUTION:

e Be careful not to scratch reservoir tank and body during

e When installing installing master cylinder in booster, make

To prevent booster push rod from being pressed in, position

unit so rod faces up and then install master cylinder.
A dimension standard value:
9.6 mm {0.378 in)

® Loosen operating rod lock nut and adjust operating rod so

B dimension conforms to specified length.
B dimension standard value:
94 mm (3.70 in)

e After adjusting operating rod to standard value, tighten lock
nut temporarily. After unit is installed, adjust pedal height

and tighten lock nut to specified torque.
CH-9



C1 CLUTCH
3. Component Parts Removal and Installation,
Assembly and Disassembly (Cont’d)

e Always bieed air from system after master cylinder is
removed or i6 complete installation.

[Point 2] Vacuum hose assembly

\__ , e Insert more than 25 mm (0.98 in) of the hose.
e Do not use lubrication oil during assembly.

Clamp

2 mm
{0.98 in) min.
o C11-0373B

[Point 3] Check valve assembly

e Position the check valve so valves faces engine (vacuum
pump) in the direction of the arrow shown in figure.
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C1 CLUTCH

3. Component Parts Removal and Installation,
Assembly and Disassembly (Cont'd)
3-4 MASTER CYLINDER ASSEMBLY AND DISASSEMBLY

Reservar cap

C-ring

Reservoir
Piston stop plate
. Spring guide

@@5@

&) P ton stopper ri
[ 25-398m ? $e
{025 - 0.4 kg-m,
18- zoftlb) B3 piston ASSY [Point 1, 2]
ﬁoO—ring

Cyimdar body
Q0 Always replace after every disassembly
I3 : Apply rubbar greasa {KREOO - 00010}

Raturn spring

[Point 1] Piston ASSY removal

e Remove the C-ring. Press the spring guide to prevent the
spring from flying out and remove the piston ASSY.
[Point 2] Piston ASSY installation

e The piston cup must be exchanged with the piston ASSY.

CAUTION:

(1) Apply a thin coat of Nissan rubber grease to the sliding part
of the cylinder piston and cap. (Only use genuine Nissan
products.)

{2) Check direction of piston cup before assembly.

[Point 3] Part inspection

e Check the foliowing items and replace as necessary.

e Rubbing surface of cylinder head and piston for uneven
wear, rust or damage

e Piston and piston cup, for wear or damage.

e Return spring, for wear or damage.

¢ Reservoir tank wear or damage
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C1 CLUTCH

3. Component Parts Removal and Installation,
Assembly and Disassembly (Cont’d)
3-5 OPERATING CYLINDER REMOVAL AND INSTALLATION, ASSEMBLY AND DISASSEMBLY

Push rod
€29 Dust cover [Point 1]

Air bleader
() 6-10(06-1.0,43-72)

1 30-40{3.1- 4.1, 22 - 30)

/ D

< ’\‘ | (_)lperaﬁng eylinder body {Point 1]
~

-~

\ Return spring [Point 1]

Piston
irt 1
Pt 1 im) piston cup [Paint 1]
Q : Always replace after every disassembly. Additional work required:
I3 Nem (kg-m, ft-Ib)

Bleed air

[Point 1] Part inspection

Inspect the following parts and replace as necessary.

e Piston and piston cup for wear, damage or deterioration.
e Piston springs, for wear or damage.

e Check dust cover for cracks, deformation or damage.

e Check inner cylinder for scratches or foreign matter.
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C1 CLUTCH

1. Compaonent Pars Remaval and lnstallation,
Assembly and Disassembly (Cont'd)

3-6 CLUTCH PEDAL REMOVAL AND INSTALLATION, ASSEMBLY AND DISASSEMBLY

Clutch pedal assist
spring

Clevis pin

Clutch pedal

is attached.

|

Assist mechanism —

Fulerum pin

Re.

Pedal bracket
/\x\_
\ . Clutch master cylinder
@O-—_ 16 - ﬂ\ - H 8-11
{16-22, , @ "4 8-,
GK 12 - 16) 5.8 - 8.0)
Lock nux '
) 8-11{08-1.1,58-80)
{clutch switch) Clutch tube
Clutch switch
{Point 1]
Snap pin

[C: Nem {kg-m, ft-Ib)

1 Should be lubricated with Nissan clutch sleeve grease
KRI16-00010. Unless otherwise indicated, use recom-
mended multi-purpose grease.

©01-0168B

C11-00058

[Point 1] Clutch switch adjustment

(for vehicles equipped with ASCD and SUPER
HICAS)

1. Loosen clutch switch lock nut @ .

2. Loosen push rod iock nut ® and turn push rod. Adjust
pedal to specified height and tighten lock nut.

3. Turn the switch so there is a clearance of 0.3 to 1.0 mm

(0.012 to 0.039 in) between stopper rubber and end of cluich
switch screw. Tighten lock nut to specified torque.

® 12-15(1.2-15,9-11)
§-12(0.8-1.2 58-87)
® 3-10{03-1.0,22-7.2)

Lock nut tightening torque
N-m (kg-m, ft-1b)

Clearance mm (in)
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C1 CLUTCH

3. Component Parts Removal and Installation,
Assembly and Disassembly (Cont’d)
3-7 CLUTCH RELEASE MECHANISM REMOVAL AND INSTALLATION

Dust cover
Qj) 7" Retainer spring
. Holder spring
~F :
. i /\

3

& ot 2

Ralease bearing [Point 1, 2]

1 : Apply Nissan clutch slaeve grease (KRI16-00010} -
32 : Apply Nissan clutch spring grease [KRI08-00010)

[Point 1] Release bearing removal and installation

Removal

o --.‘ (Position a suitable drift on the sleeve))
E‘!!!!!lﬂ.l_m“_!l.ll- L

&

CG1-0008B
Press Installation _
Spacer e Use the release bearing drift (special service tool) as
“k 1 (use suitable shown in the figure to install the bearing.
| dif CAUTION:
V301 01407—e] A drift must be used to press against the inner race.
Bearing
C01-01138

CH-14
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C1 CLUTCH

3. Component Parts Removal and Installation,
Assembly and Disassembly (Cont'd)

{Point 2] Inspection

Check the following items and replace if necessary.

e Release bearing, to see that it roiis freely and is free from
noise, cracks, pitting or wear

e Release sleeve and withdrawal lever rubbing surface, for
wear rust or damage.

[Point 3] Lubrication

e Lubricate locations indicated by arrow with Nissan clutch
sleeve grease (KRI16-00010).

el
||
o

R e T,

=

N

SRR R
an

b
s

i«

: Apply Nissan clutch sleeve grease.
(KRI16-00010)

C01-0114B

3-8 CLUTCH COVER INSPECTION AND DISK, INSPECTION AND ADJUSTMENT

Flywheel [Point 3]

34-44Nm
(3.5 - 4.5 kg-m,
25 - 33 ft-lb)

Chuch disk
[Point 1)

Clutch cover

. Apply Nissan clutch sleeve grease (KRI16-OOG1G) [Point 2. 4]

CH.15



C1 CLUTCH

C01-00658

COt-00868

ST2005 0100

ST 2005 0010

C01-0015B

C01-0016B

3. Component Parts Removal and Installation,
Assembly and Disassembly (Cont’d)

[Point 1] Clutch disk inspection

e Use calipers to measure the depth of facing surface to the
rivet head. If wear exceeds specification limit, replace
ciutch disc.

Facing wear limit

0.3 {0.012) min.
(depth to rivet head) { ) min

mm (in)

e If the surface runout or spline backlash (from hub center)
exceeds specified limit, adjust or replace disk.

- Engine RB2BDETT
Description

Facing runout/measurement part position 1.0 {0.039) max./230

{9.06) dia.

mm {in}

[Point 2] Clutch cover inspection

e Usethe base plate (special service tool} and distance piece
(special service tool) to measure the diaphragm spring
tever height (dimension H). Replace the cover ASSY if it
does not conform to the standard dimensions.

Lever set height (dimension H) standard:
37.5 - 39.5 mm (1.476 - 1.555 in)

Base plate ST2005-0010
Distance piece ST2005-0100
CAUTION:

in vehicles equipped with the RB26DETT engine, piace 0.3 mm
(0.012 in) thickness gauge in distance piece (S§T2005 0010),
place it on cluich cover and measure the distance.
Clutch cover tightening torque:
34 - 44 N-m (3.5 - 4.5 kg-m, 25 - 33 fi-lb)

e Adjust unevenness of diaphragm spring with diaphragm
adjustment wrench (special service tool).
Diaphragm spring unevenness limit:
0.5 mm (0.020 in} max.
CAUTION:
The correction can only be performed if it is within allowabie
limit before the lever set height adjusiment is performed.
e Check thrust ring for wear or damage. Replace if neces-
sary.
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C1 CLUTCH

KV301 00100
(8T2060 0000)

C240S5

3. Component Parts Removal and Installation,
Assembly and Disassembly (Cont’d)

Bend damage: A chattering sound is produced when cover is

shaken vertically.

Wear: A slightly cracked sound is produced if rivets are struck

lightly with hammer. _

& Check pressure plate and clutch disc contact surface for
slight burns or discoloration. Repair pressure plate with
emery paper.

e Check pressure plate and clutch disc contact surface for
deformation or damage. Replace if necessary.

[Point 3] Flywheel inspection

e Check contact surface of flywheel for slight burns or discol-
oration. Repair flywheel with emery paper.

[Point 4] Clutch disk and cover installation

e Apply recommended grease (KRI06-00010) to contact sur-
face of clutch disc spline.

e Too much Iubricant may damage clutch disk facing and
pressure plate surface.

e Use clutch disk alignment tool (special service tool) before
tightening clutch cover bolts.

e Tighten bolts in sequence shown in figure.
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C2 MANUAL TRANSMISSION

OPERATION PRECAUTIONS

o Only use genuine Nissan gear oil MP-G special GL-4 75W-90 for the transmission.

e Never reuse transmission oil.

¢ Make sure no dirt, debris or foreign matter enters the transmission during assembly or disassem-
bly.

e Use a torque wrench to tighten bolis and nuts to specified torque.

SPECIAL SERVICE TOOLS

Tool name Description
Too! number
Pin punch Striking lever and striking
Kv321 01100 arm assembly and disassem-
6 mm (0.24 in) . bly
CO0-0084
Drift Mainshaft and rear end bear-
ST3532 2000 ing removal
Drift bar
§T3532 5000 ‘Q
d
£00-0245
a: 39 mm (1.54 in) dia.
b: 31 mm (1.22 in) dia.
Drift Mainshaft and rear end bear-
§T3532 1000 ing removal
Drift bar Q
8T3532 5000
)
£00-0245
a: 49 mm (1.93 in) dia.
b: 41 mm (1.61 in) dia.

a: OQuter diameter of drift
b: inner diameter of drift
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C2 MANUAL TRANSMISSION

*: Special service tool or commercial equivalent

Tool number Description
Tool name
§T23540000" Removing and installing retaining pin
Pin punch
STSGDSWDO' Removing 1st & 2nd synchronizer assembly
Puller Removing counter gear rear thrust bearing
Removing main drive bearing
§T33290001" Removing rear oil seal
Puller
S§T33230000° Removing mainshaft and counter gear
Drift
a
a: 51 mm (2.01 in) dia.
b: 28.5 (1.122 in) dia.
ST22350000" Removing counter gear front bearing
Drift {Use with KV38100300.)
.y
=
a: 34 mm (1.34 in) dia.
b: 28 mm (1.10 in) dia.
Kv38100300* Removing counter gear front bearing
Drift (Use with ST22350000.)
Installing counter gear rear bearing
a
a: 54 mm {2.13 in) dia.
b: 32 mm (1.26 in) dia.
$T30720000" Removing mainshatft front bearing.
Drift

WW
/

a: 77 mm (3.03 in) dia.

b: 55.5 mm {2.185 in) dia.

Installing mainshaft front bearing.

a: Quter diameter of drift
b: Inner diameter of drift
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C2 MANUAL TRANSMISSION

Tool number
Tool name

Description

$T33210000*
Drrift

: 44 mm (1.73 in) dia.
1 24.5 mm (0.965 in) dia.

Instailing counter gear front bearing
Installing front cover oil seal

5T3320000"
Drift

: 37mm (1.46 in) dia.
: 22 mm (0.87 in) dia.

Removing and installing counter gear and rear end
bearing

ST30613000*
Drift

: 72 mm (2.83 in) dia.
: 48 mm (1.89 in) dia.

Installing main drive gear bearing

ST37750000°
Drift

S

: 40 mm (1.57 in) dia.
: 31 mm (1.22 in) dia.

Removing counter gear rear bearing
Installing O.D. gear bushing

Installing reverse cone

Installing reverse counter gear
Instailing counter gear rear end bearing

87224520007
Drift

: 45 mm (1.77 in) dia.
: 36 mm (1.42 in) dia.

Installing reverse hub
Ingtalling mainshaft rear bearing

8733400001
Drift

: 60 mm (2.36 in) dia.
: 47 mm (1.85 in) dia.

Installing rear oil seal

a: Outer diameter of drift
b: lnner diameter of drift
* . Special service tool or commercial equivalent
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C2 MANUAL TRANSMISSION

*: Special service tool or commercial equivalent

Tool number Description
Tool name
ST36730000° Installing sub-gear on reverse idler gear
Drift
al o

a: 50 mm (1.97 in) dia.
b: 39 mm (1.54 in) dia.

Spacer hook
K321 02210
Spacer
KV321 02800
Bolt

KV321 02230

K\/32\ 02210 KVSZI 02300 /KVSZI Removing 5th gear bushing
(Use with HT72350000.)

Drift
KV321 02700

Installing 5th gear

Installing mainshaft rear bearing
Installing reverse gear bushing
installing reverse hub

a: 48.6 mm (1 913 in) dia.
b: 41.6 mm (1.638 in) dia.
¢: 410 mm (16.14 in) dia.

Drift
Kv321 02800

installing sub-gear snap ring

a: 41.0 mm (1.614 in) dia.
b. 35.5 mm (1.398 in) dia.

Bearing pulier
S5T2247 0000

Removing reverse gear and reverse hub

a: Outer diameter of drift
b: Inner diameter of drift
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C2 MANUAL TRANSMISSION

COMMERCIAL SERVICE TOOLS

Tool name
Tool number

Description

Transmission jack

Engine sling tool

Engine support during transmission removal and instal-
lation

Puller Removing counter gear rear end bearing
HT235 0000 Removing mainshaft rear bearing
Removing reverse gear synchronizer hub
Removing reverse counter gear
Drift Installing sub-gear snap ring
e
a
a: 4.5 mm (1.752 in) dia.
b: 38.5 mm (1.516 in) dia.
Drift Instaliing O.D. main gear
Installing reverse gear bushing
s
3
a: 44.5 mm (1.752 in) dia.
b: 40.5 mm (1.594 in) dia.
Puller Removing reverse gear bushing
HT723 4000 {Use with HT726 1000.)
Joint Removing reverse gear bushing
HT726 1000 (Use with HT723 4000.)
Pulier Removing 5th gear
HT726 0000

Blind bearing puller
BL&00

Removing striking rod side ball bearing

a: Outer diameter of drift
b: Inner diameter of drift
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C2 MANUAL TRANSMISSION

1. Summary

Specifications
Engine
Description RB2GDETT
Model FS5R30A
Model No. (Note 1) 05U10
1st gear 3.214
2nd gear 1.925
Gear ratio 3rd gear 1.302
4th gear 1.000
5th gear 0.752
Reverse gear 3.369
Main drive gear 23
1st gear 31
2nd gear 30
Mainshaft 3rd gear 29
5th gear 24
Reverse gear 30
:L;Thber of gear Drive gear 31
1st gear 13
2nd gear 21
Counter 3rd gear 30
5th gear 43
Reverse gear 12
Reverse idler gear 22
Transmission switch Neutrai Attached
Total length mm (in} (Note 2} 625 (24.61)

Recommended oil and guantity

£ (Imp qt)

Nissan gear oil MP-G special Gi.-4 #75-90 approx. 4.1 (3-5/B)

Note: 1. The model number is indicated in the last five digits of the part number (32010 XXXXX).
2. The total length indicates length from front edge of clutch case to rear edge of OD cover.
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C2 MANUAL TRANSMISSION
1. Summary (Cont’d)

Inspection standard values

Unit: mm (in)

Description Standard value

End play

1st gear

2nd gear

0.23 - .33 {0.0091 - 0.0130)

3rd gear

5th gear
Reverse gear 0.11 (0.0043) max.
Reverse idler gear 0.33 - 0.43 (0.0130 - 0.0169)
Gounter gear 0.10 - 0.25 (0.0039 - 0.0098}
Baulk ring clearance
tsi, 4th, 5th gear 1.05 - 1.30 (0.0413 - 0.0512)

[Usage limit value: 0.7 (0.028) max.]

2nd, 3rd gear Clearance a: 0.6 - 1.10 {0.0236 - 0.0433)

Clearance b: 0.70 - 0.90 (0.0276 - 0.0354)

[{Usage limit value: 0.2 {0.008) max.]
Outer baulk ring

Iriner baulk ring
Synchronizer cone ¢02-07268

Clearance C: —0.10 to 0.35 (-0.0039 to 0.0138)
[Usage limit value: 0.7 (0.028})}

. Reversa cone
Reverse cone — baulk ring clearance

i [+
height Reverse baulk ring

Ccoz-07278

End play standard value: 0.1 (0.004) max.

Main drive gear snap ring

Thickness

Part number

1.89 (0.0744)
1.98 (0.0780)
2.05 {0.0807)
2.12 (0.0835)
2.19 (0.0862)

32204 01GO0
32204 01G0O1
32204 01GO2
32204 01G03
32204 01G04

Mainshaft {front) snap ring

End play standard value: 0.1 (0.004) max.

Thickness

Part number

1.89 {0.0744)
1.98 {0.0780)
2.05 (0.0807)
2.12 (0.0835)
2.19 (0.0862)

32204 01GO0
32204 01GO1
32204 01G02
32204 01G03
32204 01G04
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C2 MANUAL TRANSMISSION

1. Summary (Cont’d)

Unit: mm {in)

Description

Standard value

Mainshaft C ring (rear)

End play standard value: 0.1 {0.004) max.

Thickness Part number
2.63 (0.1035) 32348 01G15
2.70 (0.1063} 32348 01G00
2.77 (0.1081) 32348 01G01

2.84 (0.4118)
2.91 (0.1146)
2.98 (0.1173)
3.05 (0.1201)
3.12 (0.1228)
3.19 (0.1256)
3.26 (0.1283)
3.33 (0.1311)
3.40 {0.1339)
3.47 {0.1366)
3.54 (0.1394)
3.61 (0.1421)
3.68 (0.1449)

32348 01G02
32348 01G03
32348 01G04
32348 01GO5
32348 01G06
32348 01GO7
32348 01G08
32348 01G09
32348 01G10
32348 1GM
32348 01G12
32348 01G13
32348 01G14

Counter gear front thrust washer

End play standard value: 0.1 (0.004) max.

Thickness Part number
0.8 (0.031) 32218 01G0O0
0.9 (0.035) 32218 01GO1
1.0 {0.039) 32218 01G02
1.1 {(0.043) 32218 01G03
1.2 (0.047) 32218 01G04
1.3 (0.051) 32218 01G0O5
1.4 {0.055) 32218 01G06

Counter gear rear snap ring

End play standard value: 0.1 {0.004) max.

Thickness

Part number

1.26 (0.0496)
1.32 (0.0520)
1.38 {(0.0543)
1.44 (0.0567)
1.50 (0.0591)
1.56 (0.0614)
1.62 {0.0638)
1.68 {0.0661)
1.74 (0.0685)

32236 01G08
32236 01GO0
32236 01GO1
32236 01602
32236 01G03
32236 01G04
32236 01GO5
32236 01G06
32236 01G07

Reverse idler thrust washer

End play standard value: 0.1 (0.004) max.

Thickness Part number
1.97 (0.0776) 32284 01G10
2.07 {0.0815) 32284 01G11
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C2 MANUAL TRANSMISSION

2. On-Vehicle Inspection and Adjustment

2-1 OIL LEAK INSPECTION

e If there are oil leaks from any transmission part, remove
transmission ASSY from vehicle and change oil.

C02-07568

2-2 OIL QUANTITY INSPECTION

e Check oil quantity through filler plug hole.

¢ Use only genuine Nissan gear oil MP-G special GL-4 75W-
90.

Filler plug
¢

Standard oil quantity
C02-07578

3. Transmission Removal and Installation,
Assembly and Disassembly

3-1 REMOVAL AND INSTALLATION

Additional work required:
Usa jack to support transmission during removal and instal-
iation.

Drain and rafill:
Transmission oil

Transfer cil

Remove and instati:
Speedometer cable
Propeller shaft

Clutch operating cylinder
Starter mator ASSY
Control lever {Point 1]
Reversa lamp switch and
neutral switch wiring

Rear propeller shaft

Exhaust pipe (Poirt 2] N

E-TS hydraulic unit ait N I

bleeder [Point 4] - H o 08
{9 - 10,
65 - 72)

Heat shigld plate

é {left side only)
O): Nem {kg-m, fi-ib) é-—h._[q 43-55
€3 : Always replace after every disassembly. 44 -56, R - 41)
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C2 MANUAL TRANSMISSION

4 -6 Nem (0.4 - 0.6 kg-m,
29 - 4.3 i-Ib)
B \%
. \ ) ‘

D s

€4 Always replace after every disassem%lg.

2-0724B

@ Transmission —» engine
@ Engine — ransmission

C02-0760B

3. Transmission Removal and Installation,
Assembly and Disassembly (Cont’d)

[Point 1] Control lever removal

e Remove control lever finisher and control lever dust boot.
e Remove snap ring from transmission control cover. Next,
remove control lever.

[Point 2] Exhaust pipe clamp removal

e Remove exhaust pipe clamp.
e Consider operability in front end of transmission and
detach exhaust manifold and front exhaust pipe.

[Point 3] Transmission bolts
Vehicles equipped with RB26DETT engine

Description Tightening torque Bolt Ie;g:; below
Bolt No. N'm (kg-m, ft-1b) mm (in)
)] 39 -49{40-5.0, 29 - 36) 60 (2.36)
@ 39 - 49 (4.0 - 5.0, 29 - 36) 60 (2.36)
) 29 - 30 (3.0 - 4.0, 22 - 29) 4D (1.57)
@™ 20 - 35 {3.0 - 4.0, 22 - 29) 50 (1.97)

The * symbol indicates bolis tightened by nuts.

Note: The figure on left shows transmission when viewed from engine side.

[Point 4] ETS hydraulic system air bleeding

e Refer to “C3, 4, 4-4 HYDRAULIC UNIT AND RESERVOIR
TANK, [Point 3]"" for air bleeding procedures.
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C2 MANUAL TRANSMISSION
3. Transmission Removal and Installation,
Assembly and Disassembly (Cont’d)

Case and shift control components

I3 2 Control lever

(| Bushing I

[ s-7(5-07,36-5.1}

Wa1[C) 18- (1.9 -25, 14-18) Boot @:
Uppar cover \? \ Boot band j
@ G“m [ w.-21
Chack spring r’ .8-21,
I Check bau\% | Contral housing ; lkc\u:d.lﬂf
2] 63-83 (064~ 0.85 46 - u;\’ "«
TG Neutral switch [J] 20 - 28 (20 - 2.0, 14 - 22) Gudwm .
'\\
G R -mee us: m'@ Xm Baffle plate "~
ing toat ‘
Check sprmg . .7
Select p'mw o~ T ? . 2 (0.5 - 0.7, 3.8 - 5.1) {4)
¥31 Roverse lamp switch [0 20 - 29 {20 - 30, 14 - 22 | Swiking srm & Oing
Q Retaining pi ?}T \ E Reverse check

[ e3-83(064- 0085 46-61)

P stide bail bearing

Bearing retainer

e

Striking lever
Strlkmg rod

N P selact check
k plunger 7.
e @an shaft resr N p Chack spring
end baaring . 1O 2-2(20-30,14-22)
[Point 11 Spring sast

/
/[ij 71 {16 - 21,1215}
[ : Nem thg-m, -t}

@ : Always replace efter avery disassembly.

I : Use Nissan gear ail MP-G spacial GL-4 #75W-50

mh Apply recommended silicon bond sealart (Nissan genuina part: Three Bond 1216 KP610-00200) or equivalant
gz: Apply recommanded silicon bond sealant {Nissan genuine part: Three Bond 1344) or equivalent. C02-0764B
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C2 MANUAL TRANSMISSION

3. Transmission Removal and Installation,

Assembly and Disassembly (Cont’d)
Shift control components

Q.D, & reverse fork rod

[C) 25-29(2.5-3.0,18-22)

Eo
T—H 31.42{3.2-43,23-31)

! Check ball plug
| [O}18-25(1.9-26,14 - 19}
| Bolt thread

0] 20 -34(3.0-35,22-25)

#
@ Interlock stopper s l !@
| Check spring @ & /_ 0-ring i .. ! Striking rod
Free length: O Retaining p
32.8 mm (1.291 in) R o Check ball IS U ‘
o .l ! o
&)

|
- \v/f' ‘ Reverse slriftfork

Retaining pin Q

ist & 2an shift fork

/ L
T N
/ Striking interlock \ oD.r , "

- . 4
L— striking lever % ZCheck balt | 0.D. shift fark
3rd & 4¢h shift fork |

Check bail — 0.D. fork rod
Stopper ring spring

Snap ring Q Check ball piug

[Cj1e- 25 (1.9 - 26,14 - 19)

Bolt thread

¢ Nem (kg-m, ftib)

: Apply recommended sealant {Nissan genuine
part: KPE610-00250) or equivalent,

1 Apply locking sealant,

: Pay attention 1o its direction.

+® 0

SMT4378
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C2 MANUAL TRANSMISSION

3. Transmission Removal and Installation,
Assembly and Disassembly (Cont’d)

Gear components

Pilot bearing
Main drive gear
Main drive gear bearing

Spacar

' * Main drive gear
snap ring ’

+Counter gear
frort bearing shim

2 Counter gear front thrust bearing
=8 Countter gear front bearing

Reversa main gearj

Reverse gear bushing

®

Steel ball
baaring -
3rd main gear
3ed inner baulk ring
3rd cone |
3rd outer bauik ring ,
3rd & 4th coupling sleeve 2 N
3rd & 4th synchronizer hub ) .

429 Subgear snap ring ®/

Q Front bearing snag ring

®

0.D. gear bushing

Counter gear rear
bearing

A‘m pin?

Raverse idier shaft

: Nissan MP special greasa No. 2
€4 : Always replace after every disassembly.
* ; Selaction pan
ﬂ : Use Nissan gear oil MP-G special GL-4 75W.90°

Mainshaft

I} 3:d gear neadle

181 gear washar
e
15t gaar bushing

13t & 2nd coupling steava

@ I} tst gear a bearing
a—5hilting insart
Q * Mainshaft fiont AR ) h“)
, snap ring Shifting insert s & }e ;
Seace : < O
N W gear
- 18t beulk Ting
-
Spread spring

@ /
2nd outar baulk ring
2nd cone
2nd inner baulk ring
2nd main gear
2nd gear neadle bearing

-—ﬂ Revarsa gesr neadle bearing
Reverse hub

Reverse coupling sieave
Mainshaft spacer
+ C-ring

il

€59 Mainshaft rear snap ring

Main shaft rear
bearing '

‘\". @%—"a * Counter gear rear snap ring
@ L Spacer 1
Courtet gear rest erd bearing
Raverse courtal gear |

*Raverse ider rear thrust washer

nﬂmtn idler gear neadta bearing

€04 Reverse idier gear snap ring
Sub-gear br acket
Steel ball
Sub-geat 'spring
Sub-gear
Reverse idler gaar
Revarse idier front thrust washer

Co2-07728

THM



C2 MANUAL TRANSMISSION

3.

Transmission Removal and Installation,
Assembly and Disassembly (Cont'd)

2nd and 3rd gear double cone synchronizer components

*3rd inner baulk
ring
*3rd outer baulk ring
3rd & 4th synchronizer
hub [Point 3]

“3rd cone

Spring insert

3rd & 4th coupling
sleeve [Point 3]

4th baulk ring

“2nd inner baulk

2nd main gear

*Replace as a set.

[Poirt 1]

151 main gear

1st bauik ring

3rd main gear

Shifting insert

2nd outer bautk ring 1st & 2nd coupling sleeve

o2 [Point 2]
\ Spraad spring

Shifting insert

*2nd cone

rng 1st & 2nd synchs:onizer hub
[Peint 2]
Shifting insert

Spread spring
[Poirt 1]

C02-074BE

5.7 REAR EXTENSION DISASSEMBLY
tao'ss-':ii e Remove upper cover and gasket. Remove return spring
Upper covar and check ball from rear extension.
= =/ ® Remove reverse check, select check plunger and spring.
| G_’no N e Remove neutral switch and reverse lamp switch.
| \ GR,R e
i P
| LB
r Raturn spring '/%}
Jean g
[O): Nem fkgom, fapy ~ - - 18) C02-07658
e Remove bolts and detach guide plate.

CH-32



C2 MANUAL TRANSMISSION
3. Transmission Removal and Instaliation,

Assembly and Disassembly (Cont’'d)

e Use a pin punch (special service tool) to strike the striking
iever retaining pin and remove pin.

= Striking levar

e Remove OD cover boits. Tap cover with rubber hammer to
separate it.

e Remove OD cover and striking lever as a set.
s Striking lever
/] \0/\(‘ ~

CO3-07698

e Use drift (special service tool) to remove mainshaft rear
end bearing.

CASE COMPONENTS DISASSEMBLY

1. Remove check bail plug, check spring and check ball. Then
remove interlock stopper.

If interlock assembly is removed as a unit, the check ball can

fall into fransmission case.

Screwdriver

SMT3I66A

CH-33



C2 MANUAL TRANSMISSION

7 !
T /\
/(Main drive bearing snap ring
. PR © SMTaTIA

Soft hammer

i
SMT3724

SMT392A

3. Transmission Removal and Installation,
Assembly and Disassembly (Cont'd)

2. Remove front cover and gasket.

3. Remove stopper ring and main drive bearing snap ring.

4. Remove transmission case by tapping lightly.

5. Remove front cover oil seal.

6. Remove slide ball bearing.

e Use screwdriver to remove the ball of the slide ball bear-
ing and inner race.

e Setblind bearing pullier on inset part of thrust ball bearing
outer race as shown in the figure and remove race.

e Remove the adapter plate and rear extension slide ball
bearing the same way.

CH-34



C2 MANUAL TRANSMISSION

e
Ty

-
777\

f

'/.,-.

2T J P
[ Trr

i

et
2
=il

3

. Transmission Removal and Installation,

Assembly and Disassembly (Cont’d)

SHIFT CONTROL COMPONENTS DISASSEMBLY

1.
2.

3

o

6.
7.

Mount adapter plate on vise.
Remove O.D. & reverse fork rod.

Remove check ball plug, check ball and return spring.

Drive out retaining pin from striking lever.

While pulling out striking rod, remove striking lever and
striking interlock. Then remove 1st & 2nd, 3rd & 4th and
reverse shift fork.

Drive out retaining pin from Q.D. shift fork.
Pull out O.D. fork rod and then remove O.D. shift fork.

CH-35



C2 MANUAL TRANSMISSION
3. Transmission Removal and Installation,
~i—End play Assembly and Disassembly (Cont’d)
GEAR COMPONENTS DISASSEMBLY

Gear
F\J Shaft or
fbushmg 1. Before removing gears and shafts, measure each gear end
play.
Gear End play mm (in)
1st main gear 0.23 - 0.33 (0.0091 -
0.0130)
i 0.23 - 0.33 (0.0091 -
2nd main gear ‘
Y SMT376A 0.0130)
3rd main gear 0.23 - 0.33 (0.0091 -
0.0130)
0Q.D. counter gear 0.23 - 3.3?3{3).0091 -
in ae 0.33 - 0.43 (0.0130 -
Reverse main gear 0.0169)

¢ If not within specification, disassemble andr check contact
surface of gear to hub, washer, bushing, needle bearing
and shaft.

2. Remove rear side components on mainshaft and counter
gear.
a. Remove reverse coupling sleeve.

b. Remove mainshaft rear snap ring and counter gear rear
snap ring.

c. Remove C-ring holder and mainshaft C-rings from main-
shaft. Use punch and hammer to remove C-rings.

SMTIT7TA

d. Use puller to remove mainshaft rear bearing.

C02-02056

CH-36



C2 MANUAL TRANSMISSION

3. Transmission Removal and Installation,
Assembly and Disassembly (Cont’d)

e. Puil out counter gear rear end bearing.
f  Remove reverse idler gear and reverse idler thrust wash-
ers.

Y TN .E
1131\1\\\\1\"@ E :_E
AT .'

L

SMT378A

g. Pull out reverse main gear together with mainshaft spacer
and reverse synchronizer hub. Then remove reverse gear
needle bearings.

h. Pull out reverse counter gear.
i. Remove O.D. coupling sleeve together with 0.D. baulk ring,
reverse baulk ring and spring inserts.

SMT773A

j. Pull out reverse gear bushing.

SMT770A

k. Pull out 0.D. counter gear together with reverse cone.

Puller

SMT771A

CH.27



C2 MANUAL TRANSMISSION

©

| t

—kviz1 02210,

3. Transmission Removal and Installation,
Assembly and Disassembly (Cont'd)

3. Remove 5th gear bushing, mainshaft ASSY, main drive
gear ASSY and counter gear.

Set the bushing hook (special service tool) in the 5th gear
bushing and use gear puller to remove 5th gear bushing.

CAUTION:
Position the bushing hook (special service {ool) with 3 spacers.

4. Press out mainshaft and counter gear alternately.

e
Y

Make sure to alternate press between mainshaft and counter gear not to aliow
the front surface of one to contact the rear surface of the other.

77

SMTT72A

SMT383A

SMT3B4A

5. Remove front side components on mainshaft.
a. Remove 1st gear washer and steel ball.
b. Remove 1st main gear and 1st gear needle bearing.

c. Press out 2nd main gear together with 1st gear bushing and
ist & 2nd synchronizer assembly.
d. Remove mainshaft front snap ring.

CH-38



C2 MANUAL TRANSMISSION ‘
3. Transmission Removal and Installation,
Assembly and Disassembly (Cont’d)

e. Press out 3rd main gear together with 3rd & 4th synchro-
nizer assembly and 3rd gear needle bearing.

SMT385A

6. Remove front side components on counter gear.
a. Remove counter gear rear thrust bearing.

SMT404A

b. Remove sub-gear components.

SMTA470A

c. Reverse idler sub-gear disassembly
Remove snap ring and detach sub-gear from reverse idler
gear.

7. Remove main driver gear bearing.
a. Remove main drive gear snap ring and spacer.
h. Press out main drive gear bearing.

; o
-----------

SMT4204A

Tt = e 4]



C2 MANUAL TRANSMISSION

3. Transmission Removal and Installation,
Assembly and Disassembly (Cont’'d)

8. Remove bearings from case components.

Counter gear front bearing in transmission case Mainshaft front bearing in adapter plate

5_‘_\

SMT396A

SMT390A SMT394A

Shift fork SHIFT CONTROL COMPONENTS INSPECTION

® Check contact surface and sliding surface for wear,
scratches, projections or other damage.

GEAR COMPONENTS INSPECTION

Gears and shafts

o Check shafts for cracks, wear or bending.
o Check gears for excessive wear, chips or cracks.

SMT386A

CH-40



C2 MANUAL TRANSMISSION

3. Transmission Removal and Instailation,
Counter gear Assembly and Disassembly (Cont’d)

SMT423A

Shifting insert Synchronizers
| . ( Spline e Check spline portion of coupling sleeves, hubs and gears
iy partion for wear or cracks.

e Check baulk rings for cracks or deformation.
¢ Check shift inserts for wear or deformation.
e Check insert springs for deformation.

SMT387A

Baulk ring to Clearance between baulk ring and gear

gear ciearance a. 1st, main drive & O.D. gear
Unit: mm (in)
Standard Wear limit
1st 1.05- 1.3 (0.0413 - 0.0512) 0.7 (0.028)
Main drive 1.05 - 1.3 (0.0413 - 0.0512) | 0.7 (0.028)
Q.. 1.05 - 1.3 {0.0413 - 0.0512) 0.7 (0.028)

smri0|  If the clearance is smaller than the wear limit, replace baulk
ring.

=)

2nd and 3rd gear :

R e The outer baulk ring, cone and inner baulk ring are a set
and must maintain dimensions described below. If replace-
ment is necessary, replace all three parts as an entire new
set and then assemble.

e Clearance measurement.

e Measure clearance 'a’” and "b".

C02-0591B

"H-41



C2 MANUAL TRANSMISSION

Inner bauik ring
Cone

CD2-05928

Outer baulk ring

Cone
= Outer baulk ring

Feeler gauge

Reverse
baulk ri

>

SMT4244

SMT41BA

3. Transmission Removal and Installation,
Assembly and Disassembly (Cont’d)

[N L]

e Use a dial gauge to measure clearance dimension "a’”.

e Measure the part in two opposite locations and calculate
average value.

e Use feeler gauge to measure clearance b’

e Measure the part in two adjacent locations and determine
the average value.

Unit: mm (in)
Part New value Wear limit

Clearance a .65 - 1.1 {0.0256 - 0.0433)

0.7 - 0.9 (0.028 - 0.035)

0.2 (0.008) max.
0.2 {0.008} max.

Clearance b

Measure wear of reverse baulk ring. (1st, main drive and
0.D. gear)

Place baulk ring in position on reverse cone.

While holding baulk ring against reverse cone as far as it
will go, measure dimension "A" with dial indicator.

Unit: mm {in)

Standard
-0.1 10 0.35 (=0.0039 t0 0.0138 )

Wear limit
0.7 (0.028)

Dimension “A"

c. Ifdimension “A” is larger than the wear limit, replace baulk
ring.

Bearings

Make sure bearings roll freely and are free from noise,
cracks, pitting or wear.

CH-42



C2 MANUAL TRANSMISSION

3. Transmission Removal and Installation,
Assembly and Disassembly (Cont’d)

GEAR COMPONENTS ASSEMBLY

1. Install bearings into case components,

Counter gear front bearing in transmission Mainshaft front bearing in adapter plate

SMT389A SMT397A

Be flush with front surface of O.D. gear case. SMTI81A i SMT395A

/ Slide ball bearing

e Use a drift [26 mm (1.02 in) outer diameter] to install the
slide ball bearing flush in the case.

CAUTION:

Place a 19-mm (0.75 in) socket on the drift.

e Use the same method to install the adapter plate and rear
extension slide ball bearing.

2. Install main drive gear bearing.
a. Press main drive gear bearing.
b. install main drive gear spacer.

SMT425A

~u_A2



C2 MANUAL TRANSMISSION

SMT426A

3. Transmission Removal and Installation,
Assembly and Disassembly (Cont’d)

c. Select proper main drive gear snap ring to minimize clear-
ance of groove.
Allowable groove clearance:
0-01 mm(0-0.004 in)
Main drive gear snap ring

Thickness mm (in} Part number
1.89 (0.0744) 32204-01G00
1.98 (0.0780) 32204-01G01
2.05 (0.0807) 32204-01G02
2.12 (0.0835) 32204-01G03
2.19 {0.0862) 32204-01G04

KV3Ii 01400

Co2-02428

SMTE77A

SMT4054

d. Install selected snap ring on main drive gear

3. Install components on counter gear

a. Reverse idler sub-gear assembly

¢ Assemble sub-gear on reverse idler gear as shown in fig-
ure. Use drift (special service tool) to press-fit snap ring.

b. Install sub-gear components.

When installing sub-gear snap ring, tap sub-gear snap ring into
position on counter gear.

¢. Install counter gear rear thrust bearing.

CH-44



C2 MANUAL TRANSMISSION

3. Transmission Removal and Installation,

Assembly and Disassembly (Cont’d)

4. Install front side components on mainshait.

a. 1st & 2nd synchronizer ASSY assembly

e Assemble coupling sleeve, shifting insert and spread
spring on 1st & 2nd synchronizer hub.

CAUTION:

(1) Position spread spring end (side bent at angle) so it is
engaged in inside groove.

(2) Make sure the front and rear spread spring are not
engaged in the same shifting insert.

(3) Install the shifting insert in the position of the indentation
in-the coupling sleeve as shown in the figure.

(4) Assemble the coupling sleeve with the groove facing the
front.

(5) Move hub and coupling sleeve by hand to make sure they
move smoothly.

Shitting ’

insert
@ Classification mark

=

Front

Shifting
insert

Spread spring

C02-0750B

b. 3rd & 4th synchronizer ASSY assembly

e Assemble coupling sleeve and insert spring in 3rd & 4th
synchronizer hub as shown in the figure.

CAUTION:

(1) Assemble insert spring in groove of coupling sleeve as
shown in figure.

(2) Install synchronizer hub in direction indicated in figure.

(3) Assemble coupling sleeve with groove facing the rear side.

(4) Move hub and coupling sleeve by hand and check that they
move smoothly.

Coupling sleave

Classification mark

) 4

Front

3rd & 4th synchronizer hub
C02-07498

c. Press on 3rd & 4th synchronizer assembly together with 3rd
main gear and 3rd gear needle bearing.

Pay atlention to direction of synchronizer assembly.

-SMTBQQA r~HAR




C2 MANUAL TRANSMISSION

SMT4004A

3. Transmission Removal and Instaliation,
Assembly and Disassembly (Cont’d)
d. Select proper snap ring to minimize clearance of groove.
Allowable clearance of groove:
0 - 0.1 mm {0 - 0.004 in)
Mainshatft front snap ring

Thickness mm (in) Part number
1.89 (0.0744) 32204-01G00
1.98 (0.0780) 32204-01G01
2.05 (0.0807) 32204-01G02
2.12 (0.0835) 32204-01G03
2.19 (0.0862) - 32204-01G04

SMT4014

1st gear
washer

SMT402A

SMT403A

e. Install selected snap ring on mainshaft.

f. Press on 1st & 2nd synchronizer assembly together with
2nd main gear and 2nd gear needle bearing.

g. Press on 1ist gear bushing using 1st gear washer.
h. Install 1st main gear and needle bearing.

i. Install steel ball and 1st gear washer.

Apply multi-purpose grease to steel ball and 1st gear washer
before installing.

CH-46
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3. Transmission Removal and Installation,

Counter gear front

thrust bearing

Sub-gear

Counter
gear

Counter gear rear
thrust bearing——

SMT427A

case.

Dial
indicator

J[-—Counter gear
— 1
~—Measured

end play

SMT57BA

.—h

tor deflection.

Counter gear end play:

Assembly and Disassembly (Cont’d)

5. Select proper counter gear front bearing shim when replac-
ing transmission case, counter gear, counter gear thrust
bearing or sub-gear components.

a. Install counter gear with sub-gear components, counter
gear front and rear thrust bearing on adapter plate.

b. Remove counter gear front bearing shim from transmission

0.10 - 0.25 mm (0.0039 - 0.0098 in)
Table for selecting proper counter gear front bearing shim

c. Place adapter plate and counter gear assembly in trans-
mission case (case inverted).

d. Tighten adapter plate to transmission case with 2 bolts.
e. Place dial indicator on rear end of counter gear.
Move counter gear up and down and measure dial indica-

g. Select proper shim using table below as a guide.

Dial indicator deflection
mm (in)

Thickness of

correct washer

mm (in)

Part number

0.93 - 1.02 (0.0366 - 0.0402)
1.03 - 1.12 {0.0406 - 0.0441})
1.13 - 1.22 {0.0445 - 0.0480)
1.23 - 1.32 (0.0484 - 0.0520}
1.33 -'1.42 (0.0524 - 0.0559)
1.43 - 1.52 (0.0563 - 0.0598)
1.53 - 1.62 (0.0602 - 0.0638)

0.88 {0.0346)
0.96 (0.0378)
1.04 (0.0409)
1.12 {0.0441)
1.28 (0.0504)
1.36 (0.0535)
1.44 (0.0567)

32218-01G11
32218-01G12
32218-01G13
32218-01G14
32218-01G15
32218-01G16
32218-01G17
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3. Transmission Removal and Installation,

Assembly and Disassembly (Cont’d)

Reverse idler shaft 6. Select proper reverse idler rear thrust washer when replac-
ing 0.D. gear case, reverse idler gear, reverse idiler shaft
Rewerse idler or reverse idler thrust washer.
front thrust washer | @, Install reverse idler gear, reverse idler needle bearings,
Reverse idler reverse idler thrust washers and reverse idier shaft into
needle bearing 0D gear case
S Rewrseidler gear | when replacing reverse idler rear washer, install either A or B.
{}% Reverse idler rear thrust washer
Il s . -
@/—Reverse idler Thickness mm {in) Part number
rear thrust washer
- = 1.97 (0.0776) 32284-01G10
2.07 (0.0815) 32284-01G11

SMT442B8

b. Place dial indicator on front end of reverse idler shaft.

¢. Put straightedge on front surface of O.D. gear case as a
stopper for reverse idler shaft.

d. Move reverse idler shaft up and down and measure
reverse idler gear end play.

Reverse idler gear end play:
0.30 - 0.53 mm (0.0118 - 0.0209 in)

e. If not within specification, replace reverse idier rear thrust

washer with the other (A or B) and check again.

Measured end play
Straightedge

SMT433A

7. Install mainshaft and counter gear on adapter plate and
main drive gear on mainshaft.

a. Mount adapter plate on vise and apply multi-purpose
grease to counter gear rear bearing.

~ SMT438A

CH-48
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Soft hammer

SMT440A

SMT441A

Push up with screwdriver,

SMT442A

= counter

gear.

SMT444A

3. Transmission Removal and Installation,
Assembly and Disassembly (Cont’d)

b. Install mainshaft partially on mainshatft front bearing.

To enable counter gear installation, do not install mainshaft
completely.

c. Install counter gear on counier gear rear bearing and
install main drive gear, pilot bearing and spacer on main-
shaft.

When installing counter gear into counter gear rear bearing,
push up on upper roller of counter gear rear bearing with
screwdriver.

d. Install mainshaft and counter gear completely by tapping
rear side of adapter plate and pulling mainshaft.

8. Install rear side components on mainshaft and counter
gear.

a. Install O.D. gear bushing while pushing on the front of
counter gear.

CH-49



C2 MANUAL TRANSMISSION

3. Transmission Removal and Installation,
Assembly and Disassembly (Cont’'d)
b. Install C.D. main gear

Pay attention to direclion of O.D. main gear (B is wider than A

as shown at left)

c. Instail adapter plate with gear assembly into transmission
case.

d. Install O.D. gear needle bearing and then install O.D.
counter gear and reverse idler shaft.

e. Install reverse gear bushing

o Install steel ball in mainshaft.

e Use a drift {special service tool) and install reverse gear
bushing.

CAUTION:

Align steel ball in reverse gear bushing indentation and press-

fit to install.

Kv3z1 02700

C02-02158

f.  Install reverse cone.

§T37750000

SMTEBZA

Imsert spring g. Install insert springs and reverse baulk ring on O.D. cou-
pling sleeve. Then install them and O.D. baulk ring on O.D.
[T counter gear.
_Reverse baulk ring Pay attention to direction of 0.D. coupling sieeve.
Front 48
]

A

4:.).0. coupling sleeve SMT571A

SMTSB3A
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C2 MANUAL TRANSMISSION
3. Transmission Removal and Installation,

Assembly and Disassembly (Cont’'d)

h. Install reverse counter gear.

i. Install reverse gear needle bearing and then install reverse
main gear, reverse idler gear and reverse idler thrust
washers.

SMT584A

j. Install reverse hub.
Pay attention 1o its direction.

SMT585A

k. Use drift (special service tool) to install mainshaft spacer
and mainshaft rear gear bearing.

Kv3zl 02700

Kv321 02800

C02-0206B

I. Install counter gear rear end bearing.
m. Separate adapter plate from transmission case and mount
adapter plate on vice again.

SMT452A

CH-51



C2 MANUAL TRANSMISSION

3. Transmission Removal and Installation,
Assembly and Disassembly (Cont’'d)

n. Select proper mainshaft C-ring to minimize clearance of
groove.

Aliowable clearance of groove:
0 - 0.1 mm {0 - 0.004 in)

Thickness mm (in) | Part Number | Thickness mm {in) | Part Number

TNy

'rn!ﬂ-'f d
V7R

2.63 (0.1035) 32348-01G15 3.19 (0.1256) 32348-01G07
2.70 (0.1083) 32348-01G00 3.26 (0.1283) 32348-01G08
2.77 (0.1091) 32348-01GO1 3.33 {0.1311} 32348-01G09

2.84 (0.1118)
2.91 (0.1146)
2.98 (0.1173)
3.05 (0.1201)
3.12 (0.1228)

32348-01G02
32348-01G03
32348-01G04
32348-01G05
32348-01G06

3.40 {0.1339)
3.47 {0.1366)
3.54 (0.1394)
3.61 (0.1421)
3.68 (0.1449)

32348-01G10
32348-01G11
32348-01G12
32348-01G13
32348-01G14

Install selected C-ring, C-ring holder and mainshaft rear
shap ring.

p. Install spacer and then select proper counter gear rear
snap ring to minimize clearance of groove.
Allowable clearance of groove;
0-0.1 mm (0 - 0.004 in)
Counter gear rear snap ring

Thickneés mm (in) Part number

1.26 (0.0496)
1.32 (0.0520)
1.38 (0.0543)
1.44 (0.0567)
1.50 (0.0591)
1.56 (0.0614)
1.62 (0.0638)
1.68 (0.0661)
1.74 (0.0685)

32236-01G08
32236-01G00
32236-01G01
32236-01G02
32236-01G03
32236-01G04
32236-01G05
32236-01G06
32236-01GO7

q. Install selected counter gear rear snap ring.

r. Install reverse coupling sleeve.
Pay attention to its direction.

s. Measure each gear end play as a final check. Refer to
“DISASSEMBLY"".

SMT456A
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SMT303A

SMTS88A

3. Transmission Removal and Installation,
Assembly and Disassembly (Cont’d)

SHIFT CONTROL COMPONENTS ASSEMBLY

1. Install O.D. fork rod and Q.D. shift fork. Then install retain-
ing pin into 0.D. shift fork.

2. Install 1st & 2nd, 3rd & 4th and reverse shift fork in coupling
sleeve.

3. Install striking rod into hole of shift forks, striking lever and
interlock and then install retaining pin into striking lever.

Make sure that striking rod moves smoothly.

e Install 5th & reverse fork rod in reverse fork.

e Install check ball, return spring and check ball plug.
CAUTION:

(1) Coat check ball plug screw with sealing material.
(2) Make sure that striking rod moves smoothly.

CASE COMPONENTS ASSEMBLY
1. Install front cover oil seal.
Apply mulli-purpose grease to seal lip.

2. Install selected counter gear front bearing shim into trans-
mission case.

Apply multi-purpose grease.
3. Apply sealant to mating surface of transmission case.

4. Install gear assembly in transmission case.
5. Install check spring and check ball into interlock stopper.

Apply multi-purpose grease to check ball.

CH-53
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3. Transmission Removal and Installation,
Assembly and Disassembly (Cont’d)

6. Install interlock stopper assembly and then tighten check
ball plug.

Apply sealant to thread of check ball ptug.

i Thread of bolt

' i\\\“l !4/ \ SMT460A

7. Install stopper ring and main drive bearing snap ring.

8. install front cover and gasket.
Apply sealant to thread of 3 bolts shown left.
9. Apply sealant to mating surface of adapter plate.

REAR EXTENSION ASSEMBLY

e Use a drift to align mainshaft rear end bearing in case end
surface and install in O.D. cover.

5T3532 5000 CAUTION:

{ sT3s3z 1000 Press-fit bearing in direction shown in left figure so bearing end

Installation surface is even with case end.

C02-0771B

e Coat 0.D. cover mating surface with sealant.

I3 : KP610-00250

coz2-0741B
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C2 MANUAL TRANSMISSION
3. Transmission Removal and Installation,
Assembly and Disassembly (Cont'd)

¢ Install striking lever and rear extension at same time as
shown in figure.

. aSt'riking lever
A
‘,’If‘/\- |
al
g
[

e Use pin punch (special service tool} to install retaining pin
in striking lever.

CG2-07678B

e Align guide plate installation direction and tighten bolts to
specified torque.

C02-07668

5.7 ¢ Install reverse check, select check plunger and spring.

O sw| CAUTION: :

Coat threads of select check plug with sealant.

e Install neutral switch and reverse lamp switch.

CAUTION:

Coat threads of each switch with sealant.

e Assemble return spring and check ball. Install upper cover
and gasket.

: CAUTION:

(O Wmikgm 1B -~ .18 cosorese| COat return spring bolts with sealant.
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C2 MANUAL TRANSMISSION
3. Transmission Removal and Installation,

Assembly and Disassembly (Cont’d)

Ona-way vaive :mi;?\d;irectim One-way valve installation
3 ¢ insertthe one-way valve in the front of the adapter plate s
the notches on both sides engage.
CAUTION:
After installing the one-way valve, check that valve operates a:
/]
shown in figure.
Notch
Adapter plate

Ore-way valve
installation location

C02-07478
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C3 ELECTRICAL CONTROL TORQUE SPLIT 4WD SYSTEM (ATTESSA E-TS)

OPERATION PRECAUTIONS

e Only use genuine Nissan special power steering fluid for the E-TS operation fluid.
® Only use automatic transmission fiuid D for the transfer lubrication fiuid.
o Never reuse the E-TS operation oil or transfer fluid.
]

Do not allow dust or foreign matter to enter the system when installing or removing hydraulic unit

piping or transfer unit.
® Use a torque wrench to tighten bolts and nuts.
SPECIAL SERVICE TOOLOS

1’

Tool name
Tool number

Description

Qil seal pulier
5T3329 0001

i %i C00-0138
u B

Removing front and rear oil seals of
transfer unit

Drift
ST2786 2000

Installing transfer unit front oil seal

Drift

KV401 04830
Kv401 04810
KV401 (04820
Kv401 04830
KVv401 04840
KV401 04850

KVvan! 04830

@.

Co0-0267

installing rear oil seal of transfer
unit.

Oil pressure gauge
Kv481 03500 _
(former ST2909 1000)

C00-0042

Qil pump pressure inspection

Oil pressure gauge adapter
KV481 00410

[T Kva81 00410-1

{2 KV481 00400-2

Same as above

Drift

KV401 04750
KV401 04710
KV401 04720-1
Kv401 04720-2
KV401 04730

Front and rear wheels sensor rotor
removal and installation

MH.R7



C3 ELECTRICAL CONTROL TORQUE SPLIT 4WD SYSTEM (ATTESSA E-TS)

Tool name
Tool number

Description

Pin punch
KV321 01100
6 mm (0.24 in)

5 Co0-0084

Striking arm and striking
lever removal and installation

Spring compressor
KV311 01100

¥ Y

Coc-0268

Clutch drum snap ring
removal and installation

Bearing replacer
ST3006 1000

a
.-Q-
COo0-0269

Release bearing removal

COMMERCIAL SERVICE TOOLS

Toel name
Tool number

Description

Depth gauge (calipers type)
GG9229

coo-0128

Clutch hub end play
measurement

Span
GGS230 0320
320 mm (12.60 in)

320 mm (12,60 in)

COo0-0128

Clutch hub end play
measurement

Depth gauge
{micrometer type)

Oil pump side clearance
measurement

Flange wrench
HT7278

Companion flange removal

Puller
HT7235

Front drive sprocket, spacer,
companion flange removal
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C3 ELECTRICAL CONTROL TORQUE SPLIT 4WD SYSTEM (ATTESSA E-TS)

1. Summary

(& Wheel speed sensor

@ Transfer

rrl‘

— Multi-plate wet cluich

@ Whesl spead sansor

1

@ Wheel speed sensor

|

Engine I 1 |

| ] ?—?_@——Hoydrauic unit I

i g I

J : Comrol . T

\ & Gsemsor "« _ __ _____ _.. HDETS current S

mme A e s —————————~ comidl - ~-——-f-=-" J

f/———" ———————————————— — unit [ mn e — — — — b
RS e

C04-0541A

Specifications

Hydraulic power

Electric pump (proportional electromagnetic pres-
sure reduction is equipped internally).

Hydraulic control
Control pressure

0 - 1,569 kPa (0 - 16 kg/ecm?, 0 - 228 psi)

Transfer

Operation oil Nissan special power steering fluid
Engine specifications RB26DETT

Transmission specifications M/T

Model No. {33100} 05U00

Model ETX13A

Front wheel control system

Torque-split by wet multi-plate clutch

Lubrication system

Ctl pump

Speedometer pinion gear (drive/driven)

6/20

Qil type and volume £ {Imp qt)

Nissanmatic fluid D {approx. 1.8 (1-5/8)]

CH.RQ




C3 ELECTRICAL CONTROL TORQUE SPLIT 4WD SYSTEM (ATTESSA E-TS)

1. Summary (Cont’'d)

Inspection standard values

Transfer

Unit: mm (in)

Description

Standard value

Clutch hub end play

0.2 - 0.35 (0.0079 - 0.0138)

Multi-plate clutch end
play

0.2 - 0.5 (0.008 - 0.020)

Pump inner and outer
gear side clearance

0.02 - 0.04 {0.0008 - 0.0016)

Clutch hub bearing
shim

Part number

Shim thickness

33112 05104
33112 05U05
33112 05U00
33112 05U01
33112 o5U02
33112 05U03
33112 05U06

0.40 (0.0157)
0.50 (0.0197)
0.60 (0.0236)
0.70 (0.0276)
0.80 (0.0315)
0.90 (0.0354)
1.00 (0.0394)

Retainer plate

Part number

Retainer plate thickness

31537 05000
31537 05U01
31537 05U02
31537 05U03
31537 05U04
31537 05U05
31537 05U06
31537 05007
31537 05008
31537 05U09
31537 05U10
31537 05U11

4.8 (0.189)
5.0 {0.197)
5.2 {0.205)
5.4 (0.213)
5.6 (0.220)
5.8 (0.228)
6.0 (0.236)
6.2 (0.244)
6.4 (0.252)
6.6 (0.260)
6.8 (0.268)
7.0 (0.276)

Pump gear (Use set of
inner and outer gears
which are the same
thickness.)

Part number
Gear thickness
Inner gear Outer gear
31346 05002 31347 05002 6.98 (0.2748)
31346 05001 31347 05U01 6.99 (0.275zZ)
313486 05000 31347 05U00 7.00 {0.2756)
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C3 ELECTRICAL CONTROL TORQUE SPLIT 4WD SYSTEM (ATTESSA E-TS)

Front

<
N

LS

Free roller Measurement roller

ADD-DDD3

2-2 OIL LEAK INSPECTION

Operation precautions

2. On-vehicle Inspection and Adjustment

2-1 4AWD FUNCTION INSPECTION

e Move the car so the front and rear wheels are positioned
on the free rollers.

¢ In vehicles equipped with M/T, set selector in 2nd gear and
release clutch in 2nd gear at low speed so a speed of 20
km/h (12 MPH) is reached.

e Check speed of all four wheels visually. Make sure front
and rear wheeis are moving at approximately the same
speed.

CAUTION:

Perform inspection when vehicle is in 2WD mode. Refer 1o “3.

ETS Troubleshooting” when front wheel speed is noticeably

siower than rear wheel speed (the front wheels may move

slowly due to the oil viscosity in the transfer unit even in the
2WD mode).

() Determine the type of oil where the leak occurs. (The ETS operation oil uses genuine Nissan power

steering fluid special.)

@ When location of the oil leak is not clear, clean the area with white gasoline and check the oil leak
location again. (Do not ciean the hydraulic unit or harness connectors directly with white gasoline
or other cleaning solvent. If the white gasoline or solvents contact any of these parts, wipe it off

immediately.)

® Check parts of related systems during repair. Replace defective parts as necessary.
Replace the entire hydraulic unit ASSY if oil leaks occur because the unit cannot be disassembled.

(1) Leak inspection

C04-0410B
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C3 ELECTRICAL CONTROL TORQUE SPLIT 4WD SYSTEM (ATTESSA E-TS)

2. On-vehicle Inspection and Adjustment (Cont’d)

Check oil leak location. (Note)

v

A: Reservoir tank and piping

v

B: Hydraulic unit

C: Actuator and piping

Note: When the leak location is unclear, clean the area with white gasoline and check leak location again.

Qil leak location

A Reservoir tank and piping

B: Hydraulic unit

C: Actuator and piping

Service description (replace-
ment part)

» Reservoir tank ASSY
# Tube and hose

@ Hydraulic unit ASSY

o Actuator ASSY
® Tubes and hoses

Parts requiring inspection

® Reservoir tank cap dam-
age

# Air bleeder damage

& Air bleeder damage

e Transter oil quantity
{mixed with oil leak from
actuator)

Service procedures

Remove from vehicle.

y

Replace part.

¥

install in vehicle.

v

Bleed air, check oil level.

y

Check for oil leaks.

{Note 1)

(Note 2)

NOTE 1: Refer to ““4-4 HYDRAULIC UNIT AND RESERVOIR TANK” {for installation and removal proce-

dures.

NOTE 2: Refer to “[Point 3] Air bleeding” in ““4.4 HYDRAULIC UNIT AND RESERVOIR TANK" for air

bleeding and oil

level inspection.

C02-0756B

(2) Transfer

o When there is an oil leak at either front or rear cil seal,
replace parts as necessary with unit instalied in vehicle.

e When there is oil leak at actuator, leave unit in vehicle and
replace parts as necessary.

e When there are oil leaks in other locations, remove trans-
fer ASSY from vehicle and replace parts as necessary.
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C3 ELECTRICAL CONTROL TORQUE SPLIT 4WD SYSTEM (ATTESSA E-TS)

\\ '\\ '\\
CD4-0411B

Fillar plug

C04-0412B

. Scrawdriver

C04-04148

2. On-vehicle Inspection and Adjustment (Cont’d)
2-3 OIL LEVEL INSPECTION

(1) Hydraulic unit

¢ Set ignition switch ON and check that oil level is between
MAX-MIN in reservoir tank.

CAUTION:

(1) Reservoir tank is installed inside trunk on right side.

(2) Y ignition switch is turned OFF for a long period of time, the
ail in accumulator may return to reservoir tank, causing
volume to exceed MAX level. For this reason, the oil level
must be checked when the ignition swilch is ON,

{(3) Only use genuine Nissan Power Steering Fluid Special.

e There must be no oil leaks around reservoir tank.

(2) Transfer ‘

e Check the oil level through the filler plug hole.
CAUTION:
Only use genuine Nissan Automatic Fluid D.

2-4 TRANSFER OIL SEAL REPLACEMENT
(1) Front oil seal replacement

Removal

e Drain oil from transfer case.

¢ Remove clutch operating cylinder.

e Remove front propeller shaft.

¢ Place end of screwdriver at 45° angle and turn in metal part
of oil seal evenly on diagonal line as shown in figure to
remove seal.

Installation

e Use a drift (special service tool) and tap the end of a suit-
able sized socket to insert seal.
e Install propelier shaft and tighten bolts and nuts to speci-
fied torque.
Front propeller shaft tightening torque:
24 - 32 N'm (2.4 - 3.3 kg-m, 17 - 24 ft-1b)
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C3 ELECTRICAL CONTROL TORQUE SPLIT 4WD SYSTEM (ATTESSA E-TS)

C04-04188

Ff fi' Y

s

‘ | r\’ \ \
Y .. o / \L._?‘).;\\‘a\\\ ‘.‘
SRR
e

‘ C04-04198

2. On-vehicle Inspection and Adjustment (Cont’d)
(2) Rear oil seal replacement

Removal

e Remove rear propelier shaft.
¢ Attach flange wrench (HT7278) to companion flange and
remove flange nut.

e Set gear puller (commercial service tool) on companion
flange and remove flange.

¢ Attach oil seal puller (special service tool) and remove
transfer rear oil seal.
Reference: Use KV381 05450 in oil seal puller ASSY.

Instaltation

¢ Use drift (special service tool) and install oil seal in case
end.

e Install companion flange. Use flange wrench (H17278) to
tighten nut to specified tightening torque.

CAUTION:

(1) if oil seal sliding part of companion flange has scratches in
axle direction, replace companion flange.

{(2) The flange nut must be replaced after each disassembly.
Use a new part and tighten to specified torque.

Companion flange nut tightening torque:
226 - 324 N-m (23.0 - 33.0 kg-m, 166 - 239 ft-lb)

¢ Install propeller shaft and tighten bolts and nuts to speci-

fied torque.
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C3 ELECTRICAL CONTROL TORQUE SPLIT 4WD SYSTEM (ATTESSA E-TS)

2. On-vehicle Inspection and Adjustment (Cont’d)

Propeller shaft tightening torque:
Flange
88 - 98 N'm (9.0 - 10.0 kg-m, 65 - 72 ft-Ib)
Constant velocity joint section
64 - 74 N-m (6.5 - 7.5 kg-m, 47 - 54 fi-Ib)
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C3 ELECTRICAL CONTROL TORQUE SPLIT 4WD SYSTEM (ATTESSA E-TS)

3. Troubleshooting
3-1 ELECTRICAL SYSTEM TROUBLESHOOTING

(1) Circuit diagram

@ [ — [=]
[z Jeole7]  [eafesfec]igic]iaaed] (VG [e3[<haaleepdfee[z2] [asfal]
@ (0 D ) EE 23 FE [ I [ (S B EE I D B EE R R R R D R R B @
L —

IF? #21 IAD #24 ETS controi unit terminals !AG L 3.40 aAU =15 IAU = 2&?
F/L-¥ F/L
-H
Al R
S ERHY,
@ Right front 1agnostic connector
wheel 1
epead ] EAG [«
58500 " ki
Leftfromt [ o\ arc-——x
wheel
spaad
sensor
Right rear .
A whesl 2
Gsher ;
sensor
Loft rear g
wheel| B
speed 0 2
sansor 2 g
_____ L
G somsor | [= T » 0
- 5w g
£y EB
\3[e/ ¢3
= 2o
cEON el et
327/ =
£3
2o
- )
g E i of unit 45y R AWAS warning lamp
] by
- ,
4WD warning lamp
?\ Io%
- a——|
)
3 Oz L
& : s
E ; } nE
e K B
Reverse larmp swilch (MT) L, — - Pressure switch
Inhibitor switch (A/T) & o
o z ap)
o [0
PN Q1 3 A1EN
g £ N,
£ \
44 ETS solencid
[
30
2 ¢
ECCS comrok unit
13
L3
Gil level sensor _L
T
Fromt torque meter
45
ania
C04-0533A
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C3 ELECTRICAL CONTROL TORQUE SPLIT 4WD SYSTEM (ATTESSA E-TS)
3. Troubleshooting (Cont’d)
10+ (2) When CONSULT is not used

{a) Self-diagnosis procedures
A e [|fETS system is normal, the 4WD warning lamp lights when
ignition switch is turned ON. The lamp turns off within 1
second after engine starts.
If warning tamp does not go off, LED lamp in the ETS con-
trol unit below the rear parcel shelf will fiash to indicate the
abnormal position.
e The warning lamp lights and LED light flashes continuously
when ignition switch is not turned OFF even after damaged
area is corrected. For this reason, turn ignition switch OFF

0O0mmin X

Exarmple 1; Orly one system indicates damage. one time after repair is completed and then check seif-di-
+ Right rear wheel speed sensor o circuit is faulty, : N

1 oycle agnosis resulis again.
LED ﬁgm_ﬁ—*ﬂ AN When more than two systems are fauity, the LED will flash
LED goas—, 3 — g - a set number of times to indicate each problem location.
off tsec  3-4sec Repeats

Example 2; More than two systems indicate damage.
* Front and rear left wheei sensor or ciscuils are faulty.

1g88c 3-4 8ec 1soc 3-488C Repaats

C11-0591B

Diagnosis locations are indicated below.

Number of Detection cycle Warning lamp
LED Damage location Engine — Flow chart
flashes Start time Driving 4WAS 4WD {Note 3)

1 Right front wheel speed sensor or circuit O {Note 1) O C 0] A
2 Left front wheel speed sensor or circuit O (Note 1) C O O B
3 Right rear wheel speed sensor or circuit O (Note 1) O O O c
4 Left rear wheel speed sensor or circuit O (Note 1) O @] O D
5 ::CSUirtight front wheel actuator solenoid or o o o .
6 :jts left front wheel actuator solenoid or cir- o o o .
7 ABS rear wheel actuator solenoid or circuit o @) 8] *
8 ABS actuator motor, motor relay or circuit C O O *
9 ABS actuator relay or circuit O O O *
10 ETS control unit power supply or circuit o O O *
11 Fore-and-aft G sensor 1 or circuit ®] O O o E
12 Fore-and-aft G sensor 2 or circuit O O C O F
13 zz:ez-and—aft G sensor 1, fore-and-aft G sen- o o O o G
14 G sensor power supply 1 or circuit O < O o H
15 G sensor power supply 2 or circuit O O O o :
16 Lateral G sensor or circuit &} O O @] J
17 Air bleed connector or circuit O O (Note 2) K
18 ETS pressure switch or circuit O O O L
19 ETS motor, motor relay or circuit O O O M
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C3 ELECTRICAL CONTROL TORQUE SPLIT 4WD SYSTEM (ATTESSA E-TS)

3. Troubleshooting (Cont'd)

Number of Detection cycle Warning lamp
) Flow chart
LED Damage location Engine . (Note 3)
flashes clart time Driving AWAS AWD
20 ETS solenoid or circuit O O O N
21 Throttle sensor or circuit o o & o]
22 ETS oil leve! swilch or circuit O = O P
23 — — — — — —
24 or gon-
tinually ON |ETS contrp! unit, ground or cirguil O O o 2 Q
or OFF

Note: {1) Delection may nol be possible due to sensor short circuit problem.
{2) 4WD warning lamp lights during driving but noermal control is possibie.

{3) Redar 1o “'G10 Brakes, 3 Troubleshooting” for items indicated by an asterisk (*).
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C3 ELECTRICAL CONTROL TORQUE SPLIT 4WD SYSTEM (ATTESSA E-TS)
3. Troubleshooting (Cont'd)
(b} When warning lamp display is abnormal
A. lgnition switch is ON (before starting engine) but 4WD warning lamp does not light.

Is 4AD warning lamp
bulb burned out?

No Yes
1

Cﬁeplace warning Iamp)

Remove confrol unit connector and turn ignition switch
ON. Connect vahicie connector terminal 10 ground
and check if warning lamp lights.

Lights Does not light
¥
CHarness is faulty)

Remgove control unit connector and wirn ignition switch
OFF. Ground vehitle connector terminals @, 3, @
and G and check for continuity.

No

Yes

CGround side harness is faulty.)

1
( Control unit is fauity. )

=} ) @
lefad] [eleal¥safsels Tl2as 1| leqfa]ieisieledzslze} [e7fea]2]e
3

[3fa5| [7]asjeileslas]anfaslashiz]i | [eslarlialiaiiz]isfasl 6] [asise
[——————]

ETS control unit terminals
{vohicle harness sideo)} C03-3834B

B. Igniticn switch is ON (before starting engine) but 4WAS warning lamp and 4WD warning lamp do not

light.

Is fuse 10A #21 blown for AWAS
and WD warning tamps?
I Yes

No
S s

lamps burned out?

No | Yas
'

'
@epiaca warning iam@

Remove conwol unit connector and turn ignition switch
ON, Ground vehicle terminals (@ and @ and check if

lamp lights.

Yes No
Remove control unit connecter and turn ignition switch (H.arnggg is faulty.
®.0.2 )

OFF. Short vahicle connector terminals
ard @ to sody ground and check if there is continuity.

x

No

Yas |

N = L (=) -
Control unit (et TefrfxlazfufsiPes[s 1] eafa [iais]iafeclos]on] foclan2{a ﬁ;?gggssilsde
is faulty. 7 |selar|aa]3apogansfiz ]| [esiaA 3[is|t7(ioles|6 | [ssfsel3]i0
ty 2 I =|n I | faulty.
ETS controi unit terminals
unit C03-39358

{vehicle harness side)
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C3 ELECTRICAL CONTROL TORQUE SPLIT 4WD SYSTEM (ATTESSA E-TS)

3. Troubleshooting (Cont’d)

(3) Troubleshooting flowchart

cowm»

Right front wheel sensor or circuit problem (LED flashes 1 time)
Left front wheel sensor or circuit problem {LED flashes 2 times)
Right rear wheel sensar ar ¢ircuit problem (LED flashes 3 times)
Left rear wheel sensor or circuit problem (LED flashes 4 times)

tor tarminals @ - {0,

Turn ignition switch OFF and remove control unit con-
nectors. Measura resistance batv.é%en ghig coénec-

Check if resistance is between 0.8 to 2.2 k(.

Yos T

C Control un‘i’t is fauity. )

=1 ] =]

[a1]2a] [pefeellacsgl3 Xeas [ 1] [eafafrafi6]isao]zs]ea] [evfac]2

{9 /a5l |7 [agla7:a33alaalanlas]izl i} [eslatpalishiz]ialest s | (astso]3]ic
r——

ETS control unit terminais
{vehicle harmese side}

[ -y
|
27\
B M B

Right front  Left front Right and loft
wheel speed” wheel speed tpar whoel
sensor 5ensor speed sensor
terminal terminal terminal

Remove sengor connectors and
measure resistance betwaen sensor
connector terminals (M - @, @ -

@ .
Yas No
Harness is fauity.

C03-3936B

E. Fore-and-aft G sensaor 1 ar circuit problem (LED fiashes 11 times)
F. Fore-and-aft G sensor 2 or circuit problem (LED flashes 12 times)
G. Fore-and-aft G sensor 1, 2 or ¢ircuit problem (LED fiashes 13 times)

Remove control unit connectors, Maasure resistance
between vehicle harness side connector terminals @
- @ {fore-and-aft G sensor 1), @ - @ fore-and-aft

Gsensor 2). Check if resistance is between 30 to 50 ki}

Yes

]

No

Park vehicla on level ground and turn ignition switch
ON. |s voltage between control unit connector termi-
nals @ - é or @ - @ approx. 2.6V?

Approx. 2.6V Other than 2.5V

A
(G sensor is faulty. }

C Control unit is faulty. )

= ] (=]

[ufas] [RfelXleefaals [X]za]s 1] [eal4 ]14]is] n]2nfos[oe] [z7jec[2]e

19]as| |7 [aslar[aafzaf3claias]iz]i (] [esizrhalis|ioisze[e ] |ssso[2]io
[ |

ETS control unit terminals
{vehicle harness side)

Remove G sensor connectors. Check if resistance
between sensor side connector terminals @ - @
(fore-and-att G sensor 1) and terminals (& - (@
{fore-and-aft G sensor 2) is approx. 30 to 50 k(L

Yes No

! 1
( Harness is fauity. ) @sensor is faulty)

AN L
\.3[4/ 9|8 |7

G sensor terminal

£03-38378
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C3 ELECTRICAL CONTROL TORQUE SPLIT 4WD SYSTEM (ATTESSA' E-TS)
3. Troubleshooting (Cont'd)

H. G sensor power circuil 1 or circuit problem (LED flashes 14 times)
|. G sensor power circuit 2 or circuit problem (LED flashes 15 times)

[_Turn ignition switch ON and remove G sensor connec-
tors. Measure resistance between vehicle connector
tarminals (D@ - @O (G sensar powar supply 1),
®D - @O (G sensor power supply 2). Check if voit-
age is approx. 8V.

oV or 12V Approx. 8V

@ Sensor is faultv)

Turn ignition switth ON. Measure voltage between
cantrol unit connector terminals B - @O, @D -
& O, Chack if vollage is approx. 8V.

OV or 12V 8V

h 3
(Comrol unitis faulwv (Harness is faulty)
— (=l
[)fad) [rafeeluaasfailza[ s 1] (e8¢ 191812 eoeeze] [e7fae]z]o 1/2 (:5 5
[5]ast [7lsels{ualajpopiabsliziy] [sprapisji7)alze[s] |22fsfs|i 314 9|87/
==

ETS control unit terminals G sensor terminals

{(vehicle hamess side)

C03-3938B

J. Lateral G sensor or circuit problem {LED flashes 16 {imes)

Remove control unit connectars. Measure resistance
between vehicia connector terminals @ - @ {lateral
G sensor). Check if resistance is between 30 to 60 k()

No

Yes

) J

Remove G sensor connectors. |s resistance

Park vehicle on lavel ground and turn ignition switch
between G sensor connector terminals & and @&

ON. 1s voltage between control unit connector termi-

nals @@ - @S approx 2.5V7 approx. 30 to 50 kQ?
Approx. 2.5V Othar than 25V Yes No
\ 1

( . Controt unit is faulty. ) (G sensor is faulty.) (Harnass is faultg‘.) @ sensor is faulty.)

o R i | [FR

32122 | X |42(3B131 [ X 23 5| 24| 4 {14|6|18]20]26)28 Tja0;2 |8 {?\
[o]us] [7]acharjas[szioopajas iz [esiar{tafis|iziojzs] 6| [an]se[3]io 1)2 L 5
IR Gl Gl
ETS controt unit terminals G sensor terminal

{vehicla harness side) C03-3939B
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C3 ELECTRICAL CONTROL TORQUE SPLIT 4WD SYSTEM (ATTESSA E-TS)

3. Troubleshooting (Cont'd)

K. Air bleeder connector and circuit (LED flashes 17 times)

disconnectad?

Are air bleader connectors

Yeas

¥
{ Attach connectors. )

=] e/ @l
4 [24] [azlez[X]az]as]a 1zl s |24 a 1416 18[z0zsza] [27ja0]z |8
[aes} [7lasfaz]3[a3lan3e 38 12]11] [esfer]ializ) o] ofesis | [aafse3 [ia

ETS controf unit terminal
{(vehicle harness sida)

Remaove control unit connectors. Ground vehicle har-

ness connector terminal @ to body and check if there
is continuity.

No Yes
|
( Harness is faulty.) Control unit

is faulty

C03-39408

L. Pressure switch and circuil {LED flashes 18 times)

is continuity.

Rermove control unit connectors. Ground vehicle har-
ness connector tarmina! @ to body and check if there

Yes

Ramove hydraulic unit connector. Ground vahicle
hydraulic unit connector terminal (§ to body and
chack for continuity.

Remove hydraulic unit connector. Ground vehicle

hydraulic connectar tarminal {4) to body and check for
continuity.

Yas I Nao No I Yas
i ) Remove hydraulic unit ( : )
Q—iarness 's foulty. connecter, Ground vehicle_har- Harness is faulty. hydraulic unit

ness connector tarminal 3

body and check if there
is continuity.

to

No Yes

Ground

harness is hydraulic unit
faulty. is faulty.

is faulty.

O] ; ] [s]
ailaa] [eefezfjaelasfoiX(2a]s (1] Palafalie]islzoze 28] [z7lc] 2 8
(9°28] |7 [aslariaslsa[selse[ss] 2]t 1| [es|arhiafis]i7freles 6| [a9fsal 3

[—

ETS control unit terminal
{vehicle harness side)

GIo EE
‘5|6

ETS hydraulic unit terminals

CH-72



C3 ELECTRICAL CONTROL TORQUE SPLTT 2WD BISTEM INTTESSA B-T1S)

_ 3. Troubleshooting (Cont’d)
M. ETS motor, motor reiay and circuit problem (LED flashes 19 times)

| Is ETS motor fusible fink 30A (F/L-If)
‘ disconnected?

Rarmove ETS motor ralay
connector and turn ignition
switch ON, Ground vehicle
gonnecter terminals (3 and (@
to body and measure voltage.

No Yag
D
@ —@
® —@&

i voltage approx, 12V7

No

ETS motor relay terminal

Yes {relay side)

¥

{ Harness is faulty. )
Remove ETS motor relay connector and measure

resistance between ETS motor relay connector termi-
rnals (8 and (B, Is resistance approx. Z3(2?

(Vahicle

230 L0 or o}

Remove ETS hydraulic unit
connactors and measure
resistance batween ETS hydraulic
umit connector tarminals (‘5

(. |s resistance approx. 0.507

Red ®L L@

Yellow ;3 @

harness sida)

( ETS motor relay is faulty. )

and

o} or =0

050

L

{ ETS hydraulic unit is faulty. )

Yeos

y

anlas

ETS hydraulic unit terminals

Remave ETS motor relay connector and contral unit
connectar. )

Does continuity exist between vehicle side ETS motor
relay connector terminal @@ and vehicle side control
unit connector terminal & ?

No

Ramove contral unit connector, Chack for continuity
between vehicle harness terminal 3 and ETS motor

( Harnese is fauity )

relay connector terminal (8. avad] [sefee[fazfsals [iza[s]1 ] feaJaialia]infen]oe]zs] [z7lac[2]a
(9 a5} [7)4sladfusfaafzofseissieli| fesev[rsisizfinjeele] {aelso]2[i0
. ——
v No £TS control unit terminals
o5 (vahicle harness sida)
C Replace control unit. ) Raplace harness.
C03-39428
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C3 ELECTRICAL CONTROL TORQUE SPLIT 4WD SYSTEM (ATTESSA E-TS)

3. Troublieshooting (Cont'd)
N. ETS solenoid and circuit problems (LED flashes 20 times)

Remova ETS actuator refay connector and turn igni-
tion switch ON, Measure voliags batween body har-
ness connector terminals (2 and ground and (® and
ground. |s voltage approx., 12V?

Approx. 12V | oV
. . Powear supply
Remove ETS actuator relay connector, Check if resis- S
tance between ETS actuator terminals (1) and @ is <harnass is faulty.
approx. 7002

00 or mn[ 700

ETS actuator relay Remave ETS hydraulic unit 418
is faulty. 516

¢annadtor, Is rasistance
between connector terminals

® and ® 4 to BCY ETS hydraulic unit terminals
1616] 410 a0 0Q o o ()
o) :
@— Is there comtinuity between the ETS hydraulic unit
following terminals? is faulty.
ETS actuator relay ETS actuator relay (3) and hydraulic

terminals {relay side)

unit (§). ETS actuator relay (1) and

. . =] = 0
control unit &; ETS hydraulic [¢184]  [2fez]X]aclanls e 511 [ea[aTiafe[re]eofeeen) [era0 2 8
T '?l unit @ and control unit @ [9Jasl |7 |aslazas.az[3aze]sslizii] [25]a7] =] 5] i3[1ajes]6 | [3as0|3 0
3|5 No " Yes ETS control unit terminals

j vehicle harnass side)
4 -
(Vehicle harness side) LControl unit is fauity. )

C03-30438B
Q. Throttle sensor and circuit problems (LED fiashes 21 times)
Turn ignition switch ON and measure voltage betwaen
cortrol unit terminal @@ and @ ©. When accelera-
tor is not pressed, (throttle fully open), is voltage
approx. 0.4V in M/T vehicles or 0.2V in A/T vehicles?
Yes No
r
(Control unitis faulty. ) Turn ignition switch ON and measure
— voltage between ECCS control unit
tarminals & and @.
When accelerator is not pressed, (throttie
2 S— 5 fully cpen), is voitage approx. 0.375V in
(11lae] Pzl [x]zs s [ ] [ealalia e ialzolzolea] [o7lool2 M/T vehicles ar 0.3V in A/T vahicies?
HE 7 tsannﬂnbassuz |1 [25)1371afisfizgisfes| 6] [39isn[2}i0
= Yes | No
ETS control unit terminals

(vehicla harness side) . ¥
Harness is faulty. ECCS control unit

or throttle sensor
is fauity.

C03-38448B
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C3 ELECTRICAL CONTROL TORQUE SPLIT 4WD SYSTEM (ATTESSA E-TS)
3. Troubleshooting (Cont’'d)

P. Oil level sensor and circuit (LED flashes 22 times)

Check if reservoir tank cil level is
above MIN.

Above MIN | Below MIN

' }
(wdraulic gystom is fa@

Remove control unit connectors. Ground vehicle side
harnass connector terminal 43 to body and check it

there is continuity.

No

Yes

}

{ Control urit is faulty } i .
Ramove reservoir tank cil level switch connector,
Check if there is continuity batween oil level switch

connector terminal (¥ and @.

Yas No
( Harress is faulty. ) { Replace reservoirtank)
[ ——— I_I_:l'[
hafealazlaeln[¥X]2afs [ 1] [2a[a [1ais]is]anizs]z8] [zrentz[n
5 jas] 17 |afaslas]salsofsetaspizii] [es]37)3psizlisjeele ] [asseralio
[ ——————]
ETS.controt unit terminals it level switch
(VBhiC'H harness side) C03-39468

Q. ETS control unit and ground circuit {LED flashes 24 times)

Rermove control unit cennectors and turn ignition
switch ON. Ground vehicle side connector terminal ) to
body and check if voltage is greater than 10V.

Yas No
1
Remove contrel unit connectors and turn ignition Is control unit power #1 10A
switch OFF  Ground vehicle side harness connector fuse blown?
terminals @, (3, € and &) to body and check
if there is continuity, Not connected. Connected.
: )

Yes No
{ Replace fuse. } Power supply
harness is faulty,
Ground harness
is faulty

[O] [ E—— =
4:T]  [azfzzixaz]aefs: D5 [ 1] [ealalie[is]rafeopesles] feruolz
[3fasj |7 |asja7laz3zfzolsn(aslizli] [esfariafislizhaleaie] fanfsal3lio

=

Contral unit

is faulty,

ETS control unit tarminals
{vehicle harness side) C03-3946B
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C3 ELECTRICAL CONTROL TORQUE SPLIT 4WD SYSTEM (ATTESSA E-TS)

3. Troubleshooting (Cont’'d)

R. 4WD warning lamp flashes

If the 4WD warning lamp flashes every 2 sec while driving, this
indicates that there is a large difference in lire diameter
Lights between front and rear wheels. Replace tires with standard size
tires so all four lire dimensions are the same.

Goes
OFF |

2 sac

C04-05328

(4) Part inspection
® Speed sensor installation and inspection

e Check that all parts are installed securely. Tighten any loose parts to specified tightening torque.
/f/ \ 3 ] '/' e T T

WO
N - ~
A - Lﬂ;t\ ;
\1\}\ ===~ Front wheel speed sersor < _@“ﬁ@“ Rear whesl spead sensor—— C03-29488

¢ Measure clearance between sensor and rotor as shown in
figure. Check if clearance conforms to following values.

Clearance standard value mm {in)

Front whee| speed sensor 0.27 - 0.75 {0.0106 - 0.0295)
Rear wheel speed sensor 0.6 - 0,93 {0.0236 - 0.0366)

e Make sure there are no cracks or damage in rotor gear.
# Replace sensor rotor if there is any probiem.
CAUTION:

Replace rear side sensor rofor in maiched set with companion
flange.

@ G sensor inspection

e If G sensor has received an impact, the impact detector
shown in the figure will turn red.

e If impact detector turns red, replace G sensor.

@ Air bleeding

& Referto “4-4 HYDRAULIC UNIT AND RESERVOIR TANK' in

4. Removal and Installation, Assembly and Disassembly”
for air bleeding procedures.
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C3 ELECTRICAL CONTROL TORQUE SPLIT 4WD SYSTEM (ATTESSA E-TS)

3. Troubleshooting (Cont’d)

@) Part inspection locations

ETS hydraulic
unit terminal

spead sensor
termsnal

! ETS motor rolay §

fusible link '
L]
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C3 ELECTRICAL CONTROL TORQUE SPLIT 4WD SYSTEM (ATTESSA E-TS)

3. Troubleshooting (Cont’d)

3-3 HYDRAULIC SYSTEM TROUBLESHOOQTING
(1) Preparation for troubleshooting

The hydraulic unit transmils hydraulic control during driving by commands from ETS control unit.

The judgement if the ETS hydraulic unit operates normally is made when vehicle is stopped. Hydrauiic
pressure is generated by ON/OFF operation of the air bleeding switch (right side of passenger seat
dashboard) used for air bleeding operation. The applied power can be checked by measuring the power.

CAUTION:

The hydraulic system inspection cannot be performed during driving.

(2) Inspection

the way.

Lift the vehicie and remove hydraulic hose and transfer unit from ETS
hydraulic unit. Use special service ool (KV481 00410) for connector as
shown in figure. Install power steering pressure gauge and open valve all

h

4

Perform air bleeding of ETS hydraulic circuit.

E

Note 1; Refer to "4-4 HYDRAULIC UNIT AND
RESERVOIR TANK' in "4. Removal and
Installation, Assembly and
Disassermbly’’.

Turn ignition switch to ON.

(Do not start engine.}

L

0 psi) when not engaged.

Move air bleed switch (QN « QFF). Check that hydraulic pressure is 284
to 490 kPa (3 to 5 kg/cm?, 43 to 71 psf) when engaged and 0 kPa (0 kg/cm?,

Normal ()

Note 2: Do not engage air bleed switch for
more than 10 seconds because heat is
generated and {ail-safe will operate
when ETS motor is run continucusly.

Abnormal

. A
Remaove power steering unit and connect ETS hose o transfer unit.

ETS hydraulic ¢circuit air bleeding

h 4 Hefer to “4-4 HYDRAULIC UNIT
End AND RESERVOQIR TANK" in “4.
Removal and Installation, Assem-
bly and Disassembly’.

CH-78
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Perform troubleshooting by self-diagno-
sis procedures and then check pressure
again.

Abnormal 4 Normal

¥
Replace ETS hydraulic unit.
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C3 ELECTRICAL CONTROL TORQUE SPLIT 4WD SYSTEM (ATTESSA E-TS)

4. Removal and Installation, Assembly and
Disassembly

4-1 ETS CONTROL UNIT

(1) ETS conirol unit removal and installation
e The ETS control unit is installed under the rear parcel shel

in the trunk.

e The body ground is connected to the top side of rear par-
cel shelf.

4-2 G SENSOR

(1) Installation precautions
e Be especially careful not to drop or hit G sensor since it is

sensitive to impact. If the unit is subjected to impact do not
use it if the impact detector turns red as shown in figure.

{(2) G sensor removal and installation

e The G sensor is installed under sensor console.

CAUTION:

(1) Observe precautions described above when removing and
installing sensor.

(2) The G sensor cannot be disabled.
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C3 ELECTRICAL CONTROL TORQUE SPLIT 4WD SYSTEM (ATTESSA E-TS)

4. Removal and Installation, Assembly and
Disassembly (Cont'd)

4-3 SPEED SENSOR

(1) Front wheel speed sensor removal and installation

0.27 - 0.75 mm

{0.0106 - 0.0295 in) Front whesl
sp?ad sensor
Sensor J ) ;—|
rokor ‘ [

[3): Nem (kg-m, fe-tb)
€3 : Always raptace aftar evary disassembly.
B4 : Use Three Bond 1215 (KP610 30250) or equivalent. £04-04208

[Point 1] Front wheel sensor rotor removal and
installation

CAUTION:

Because center rotor is connected to the drive shaft, remove

drive shaft before removing or installing center rotor.
Refer to C6 DRIVE SHAFT, 3-1 REMOVAL AND INSTALLATION.

Removal
® For steering gear assembly and disassembly, position
attachment (special service tool) or 15-mm (0.59 in) thick
support against center rotor and remove with dust shield as
P S a single unit.
\Ti
\\‘
=
co4-D418
Installation
‘ _ e Position drift (special service too!) against center rotor and
Suitable dritt press-fit bearing.
CAUTION:
Be careful not 1o damage rotor during removal and installation.
Sensor rotor ~KV4G1 naTi0
!
::‘# i "_"":
PE = cosoees
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C3 ELECTRICAL CONTROL TORQUE SPLIT 4WD SYSTEM (ATTESSA E-TS)

4. Removal and Installation, Assembly and
— Disassembly (Cont'd)

Sultabla drift e Set drift (special service tool) agalnst dust shield as shown
- in figure and press-fit to install.

Dust shiald
™,

KVl 04710

Sansor rotor

) 4
[—— ] = €04-04238

Front whee! spaad sansor | [Point 2] Front wheel speed sensor installation

e Install sensor shims in knuckle spindle.

e Install O-ring in front wheel speed sensor.

e Coat entire knuckle spindie mating surface with sealant
(silicon band 1215 [KP210 00200]). Install front whee! speed
sensor and tighten to specified torque.

Front wheel speed sensor tighlening lorgue:
11 -16 N'm (1.1 - 1.6 kg-m, & - 12 fi-Ib)

I3 : Lubricate with silicon bond 1216 or equivalart.
€23 Never rouse sfter disassambly.

C02-04248
(2) Rear wheel speed sensor removal and installation
- MNa-s
7] - @ H(OA -0.6, I
H 11-16 Rear wheel speed .
1.1-16, sensor )
8.12) .
) Sensor shim /
Sensor . _ .
rator o B f ERARS 7
Q ‘&;‘l‘:‘ H
Sida flange /
: y A Rear final drive

H: Nen (kg-my, ft-lb) J [DJ‘H - 16
u + Coat with silicon bond 1215 (KP610 00280} ar aquivalent. * (1.1-15,8-12) (2 C04-04258
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C3 ELECTRICAL CONTROL TORQUE SPLIT 4WD SYSTEM (ATTESSA E-TS)

——— -

ST2¥70 100!

C11-0698B

ST2772 0001

// L:,\

<vaol pazip

Vi C11-06998

B : Coat with silicon bond 1215 or aquivalent.

Q) 11-18 Nem {1.1- 1.8 kg-m, B - 12 felb)
Rear wheel spead

: 0.06 - 0.92 mm
] (0.0024 - 0.0366 in)
“l—-—  c11-07008

4. Removal and Installation, Assembly and
Disassembly {Cont’d)

[Point 1] Rear wheel sensor rotor removal and
instaliation

CAUTION:

Remove or install sensor rotor after removing side flange

because it is installed in side Hlange. Refer ta C6 DRIVE SHAFT,

3-1 REMOVAL AND INSTALLATION for removal and installation

procedures.

Removal

e Position attachment (special service tool) for steering gear
assembly and disassembly or 15-mm {0.59 in) thick support
against sensor rotor and remove with dust shield as a sin-
gle unit.

Installation

e Position drift (special service tool} on sensor rotor as
shown in figure and press-fit rotor to install it.

[Point 2] Rear wheel speed sensor installation

e Install sensor shim in differential case.

& Coat mating surtaces of differential case with sealant (sili-
con band 1215 or equivalent). install rear wheel speed sen-
sor and tighten to specified torque.
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C3 ELECTRICAL CONTROL TORQUE SPLIT 4WD SYSTEM (ATTESSA E-TS)

(1) Hydraulic unit and reservoir tank removal and installation,

4, Removal and Installation, Assembly and
Disassembly (Cont’d)
4-4 HYDRAULIC UNIT AND RESERVOIR TANK

assembly and disassembly

Whits paire st hema 52 hp eontaces
bese of oIt sHELE ply.
Position clamp approx,
Hose marking (white | 210 13 mm (0,47 10 Q.21 40
pairg swr;gba rom end of boase: Tvgtun
SCrew 0 ramaineg
‘:;@;e:g::-:m NG i5 1685 than 3 oM
. 1 {012 in). Tighten claw

\\- E ﬁ'lllls balts so bolt

hnads faca up
\\// \\ \ and insice
LA :qﬁ 40 veht.\(-:
{ TN ":Me L

" 5” B deotails

.:;Cqmer washer

mﬂ hoge wtpd wee wely
in pogitioning Nola to align
direction correcty.

Tigren dame ot
30 bolt haads face
front of vehicle 2nd

R N

Tighten sof#w 5D

(0.3- 0.4,
3-8
pokmoning hole 1o iz ml]

align dirocion cotrecly.

A datails

e

z ;
a 3

HyQrauhc Jnil

wem . 2]

@

remaining hanch 15 185s8

et s
_ : muiu-::rh . FREATYON tank parting
C detsile ey D details  lire.

Atiach bracket
sacuely 10
sickm meanber,
insert lube
in clip cheek
that it cloees correcty
ond tighten
The marks to indicole position mutt be
alignad correcty. Lnsat Hose Se0us sty in
Tube 85 far as spool, the clamp must be
pmitioned 15 mm (0,59 in} from hose end.

et hose 3¢ lip cortacs

basa of port securaly. Positon
clamp apprex. 12 % 13 mm

[0.47 t3 0.51 in) trom and Bf hoze
Tighten sciew 30 Taraning
Janggh is bess than 3 mm {012 in).
Tighwen damp balts 20 balt heade
ko tn muarm. Tront of vBWCIE.

Irsatt homd BT O in bulbe
ax far as sponl. The clamp
Thet e positioned

15 mm {859 in} from

hoea and Tighien screw

0 remining iength is

lose then 3 rarm (012 inl.

Move hosa 30
4T -5 #lignmert rmark fer
View E incheated potition facas

Tram o venice rd fits

than 3 rom {612 inl.

m vﬁaq

Additional werk reguired:
Remcval and inslaltalion.
Prapaiigr shalt

Rear linal ¢rive ASSY [Foinl 1]
tnytatation: Ar biseding [Fount 3}

)t Nem {kgem, fi-lb)
r: Always replace after every

dizassembly, G04-04268

craulic unit balt
a-28 121271520

&% Copper washsr'

Mcews brackat bait
[F3.¢na.0422-29

Dw-w
7, Contral
51) prasEUre |

Ppa |

-
5-
x.

(D a.=

Gruund Z1.27
\\m - 201

Rear wheal spaed

11-1
11915,
8. 12)

54 -54

] {55 -85,
L N - 47)
D ee-ns
{10-12 72-67

Razr Fral drive ASSY
] m.1a
(0.2 72 - 87
T Nmkg-m fi1g)
741 Always raplace aftat svery
disassembly.
CO4-0427B

[Point 1] Hydraulic unit removal and installation

¢ Remove three bolts from rear final drive for left and right,
front and rear wheel speed sensors and hydraulic unit.
Remove rear final drive firsi.

CAUTION:

Support hydraulic unit adequately while removing final drive

unit.

e Remove hose bracket frem control

pressure piping as

shown in figure. Remove control pressure pipe, return hose
and suction hose and detach hydraulic unit ASSY.
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C3 ELECTRICAL CONTROL TORQUE SPLIT 4WD SYSTEM (ATTESSA E-TS)

4-8

086.08.29 43

4 Coppar mal‘ar

4”\
ag :::ﬁ%m =

_~ Raar whasl
speed sorsor

4.5
{4-0829-43
Eracket
riydraulic unit

To ransier

T ey kg, el Certral praxsure pipe ;?.o 121.2,
4 Always replace sftar ewery tizassambly. 7-9
C4-04238
Y
N ﬁ\
\ AR
Lo \\Q\\\
LN Y
ALY
N
\ \ \ [}
AR
\\ \\
Y \\
C04-0411B
Return pipe
/ﬁ | _h\\\ Hydraulic unit
Rear fina . \ Suction pipa

6-10 Nem (0.6 -
43-7.2ftb)

Front wh Rear suspension

member

B hgem, £
N 1 ‘

C02-0781B

4. Removal and Installation, Assembly and
Disassembly (Cont’d)

[Point 2] Hydraulic unit assembly and disassembly

e Remove brackel and rear wheel speed sensor and pipe
from hydraulic unit as shown in figure.

CAUTION:

The hydraulic unit cannot be {aken apart.

[Point 3] Air bleeding

Precautions

¢ Only use genuine Nissan special power steering fluid.

e Make sure all piping connections are tightened securely.

e The reservoir tank is located inside trunk. To avolid oil spill
during operation, remove carpet and spread rags in trunk.

¢ Pay attention to the reservoir tank oil level during opera-
tion. Be careful not to allow air to enter from the suction
side and replenish as necessary.

Air bleeding procedures

@ Fill the reservoir tank with oil approx. 30 mm (1.18 in) above
MAX line.

CAUTION:

Be careful not to epill any oil inside the trunk.

@) Open the air bleeder in hydraulic unit {installed above rear
differential) and remove all air in suction pipe. When air
bleeder stops discharging air, close air bleeder and tighten
to specified torque.

Reference: if the air bleeder is opened, oil flows into the suc-

tion pipe due to the gravity.

CAUTION:

When oil remains inside reservoir tank, it is not necessary to

perform the operation described above.
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C3 ELECTRICAL CONTROL TORQUE SPLIT 4WD SYSTEM (ATTESSA E-TS)

4. Removal and Installation, Assembly and
Disassembly (Cont’d)

@ Turn ignition switch ON.

@ Remove the air bleeder connector (lower dash side) shown

in the figure.

Reference: If the connection line is disconnected, the air bleed
mode is set, pump motor operates and fixed
hydraulic pressure is supplied to the transfer actu-
ator.

(6 Open and close the air bleeder on actuator side of transfer
quickly, 1 second each time. To bleed air from system,
repeat operation until no more air is discharged. When air
bleeding is completed, tighten air bleeder to specified
forque.

® Connect air bieeder connector intermittently, turn pump ON
and OFF and bleed air from reservoir tank return side.

CAUTION:

After air bleeding is compleled, a maximum air level height of

5 mm (0.20 in) is allowable.

Reference: The retaining clip for the connector may be dam-
aged or proper connection may not be possible,
make an air bleed switch as shown in figure to

5 mem (0.20 In} perform operation.

maximum w Suction side (@ Connect air bleeder connector. Fill or drain reservoir tank

€02-07638 so oil volume is at MAX line,

CAUTION:

Turn ignition switch ON before adjusting oil level.

Turn ignition switch OFF to complete air bleed operation.

"H.-RAK



C3 ELECTRICAL CONTROL TORQUE SPLIT 4WD SYSTEM (ATTESSA E-TS)

4. Removal and Installation, Assembly and
Disassembly (Cont'd)

4-5 TRANSFER

(1) Removal and installation

The transfer unit and transmission should be removed and installed as a single unit. Refer to C2 MAN-
UAL TRANSMISSION, 3-1 REMOVAL AND INSTALLATION.

(2) Disassembly from transmission

Bolt (8) . Bolt(2) Bolt {4)
[qs"’ 15-21(1-6-211.—'? (] 16-21 (1.6-21, 12 - 15)
Bolt (1) 05 -07,36-51) 12 -15) g ?’/ @& bolt (4)

Control __ : _ )
R “‘"3?\§ iim\@ .M’M gzﬁa.z;-aﬂ
Upper cover ; @ Gasm“"‘%f \.—f@ Retaining pin
gasket : ' Striking arm
X Gaskm@ L _! T S
© bolt (3) Return spring__g | -
Steel ball :

—

bolt (1)
31-42
32-43,23-31)

2-43 23-31) -
3: Nem {kg-m, ft-1b} @ '

& Apply recommended sealant TB1215 {Nissan genuine part: KP610-00250) or equivalant.
#3: Always replace after every disassembly. C04-04288

- L L [Point 1] Transfer disassembly
o) w.= 36-5) Balt (4
928 . g/ Removal
@ e Remove upper cover from transmission. Remove return
S22 spring and steel ball from OD case.
- e Remove control housing and gasket from transfer unit.

A 7- :r" \“" A
i e /ﬁ\)
&%\»p -

{Uj:»m(k;-r?\\h-lb):%—;" Offiﬁ

€3 Always roplace ahar svary disassembly. AS C04-04308

i I o Pull striking arm in direction of arrow mark (3rd gear posi-
tion) shown in the figure. Use pin punch (special service

Striking tool) to remove retaining pin from striking arm by tapping
| striking arm until it can be removed.
CAUTION:
ﬂd* If retaining pin is tapped out completely, the retaining pin will
wof | fall in the transfer unit.

L

s
‘ ~— Striking
VAN S o
KV321 01100 | 4 T
\ ‘ [

B0y | !l l
C04-0431B

i |
[ E
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C3 ELECTRICAL CONTROL TORQUE SPLIT 4WD SYSTEM (ATTESSA E-TS)

Disassembly (Cont’d)
" fever in direction of arrow. When lever is secured, remove
striking arm.

4. Removal and Installation, Assembly and
N <
| . \£ | e |nsert a screwdriver in 4th gear position and press striking

> Striking lever

- e
Y =
4th gear position 4 ' C04-0432B

@ Trensmission — transfer & e There are three types of bolts in transfer unit. Remove bolts
@ Transfer — transmission in sequence indicated in figure. If necessary, tap bolts with
rubber hammer to loosen them.

Length beiow head
Description Tightening torque Length below head
Bolt N-m (kg-m, ft-io) mm {in)
@
A 75 (2.95)
31-42
B 45 (1.77
{3.2-4.3,23-31) a.77)
o 40 (1.57)

® ® coeosn| CAUTION:

(1) The transmission surface shown in the figure is viewed
from transmission side.

(2) Do not loosen the M8 boits at this point because they hold
the transmission case together. (The transfer unit bolts are
all M10 bolts.)

(3) Do not scratch or damage front case or transmission mat-
ing surfaces. '

e Remove transfer unit in upright position and do not tilt.

A0 C04-0434B

[Point 2] Transfer unit installation

e Apply recommended sealant TB1215 (Nissan genuine part:
KP210-00200) or equivalent to mating surface and transmis-
sion.

CAUTION:

(1) OD case must be coated with sealant.

(2) Coat striking lever end with Nissan MP special grease
betore installation,

C04-0435B
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Compani'on /

flange =
=
" Cl 0
&

C04-04368

@ Transmission — transfer
® Transfer — transmission

Length below head

|

®
® C04-0433B

S

Striking lever

i S

3rd gear position

/IS

=
/ wzi\mmn | 7

0
()

T -

|

2/ C04-04388

4. Removal and Installation, Assembly and
Disassembly (Cont’d)

¢ Rotate companicn flange in both directions to align trans-
mission main drive shaft and transfer unit mainshaft serra-
tion and install transfer unit.

CAUTION:

Be careful not to damage oil seal with the transmission strik-

ing rod.

e There are three types of bolts in transfer unit. Remove bolts
in sequence indicated in figure.

Description Tightening torque Length below head
Bolt N-m {kg-m, fi-Ib) mm {in)
A 75 (2.95)
31-42
4 7
B (3.2-43,23-31) 5 (177)
c 40 (1.57)

CAUTION:
The figure shows the transfer installation surface viewed from
transmission side. :

¢ Press in striking rod, set 4th gear position and install strik-
ing arm in striking rod.

e Use screwdriver and set striking lever in 3rd gear and align
striking arm with striking rod retaining pin installation hole
position.

e Use screwdriver and set striking lever in 5th gear position.
e Use pin punch (special service tool) to install retaining pin
in striking arm.
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Uppar covar

i
Raturn spring _._g

Steel bail —b

LY

04 - Always replace ater every disagsembly. /,/

o DN
(5 : e {kgem, frlby 25 "f/ﬁj

Bait Bait (2}
Bolt {1} (5517 s-07, [J 18-21{16-21.12-15
@O 0.5 26-51) e Bait (4)
(1.9 - 25, ™ 1621
14 18) .

[ : Neen [kg-m. -1}

n Balt (1} “'Edl 4 L12-18)
SHAI ol n.= [CJJ ®-21(16-2 .12
(8.25 " Contral housing

- 18)
i

i\ o2
B-2
{18 -2,

':D 12 - 18)

C04-04338

4. Removal and Installation, Assembly and
Disassembly (Cont'd)

e Install spring and check ball in transmission. Install upper

cover and gasket.

CAUTION:
Always replace return spring installation bolt after every disas-

sembly.

e Install control housing and gasket in transfer unit.
CAUTION:
Control housing position is set by @ bolts (2).

Description Tightening torgue Length below head
Bolt N-m {kg-m, fi-b) mm (in)
A -7 16 (0.63
(0.5-0.7,36-51) 63)
18- 25
B 17 (0.67
(1.9 25,14 - 18) 0-67)
o 16 - 21 25 (0.98)
D (1.6-2.1,12 - 15) 30 (1.18)

(3) Transfer removal and installation, assembly and disassembly

Assembly and disassembly precautions

Operations should be performed in a clean environment and preferably in a dust-free room.
Before starting, use steam or white gasoline to remove any debris or foreign matter from outside of
unit to prevent it from entering unit during assembly and disassembly.
(Do not allow steam to enter the transfer unit. Do not wash rubber surfaces with gasoline.)
Visually inspect all assembly parts for damage, deformation, abnormal wear and replace faulty parts

as necessary.

Always replace O-rings and oil seals after disassembly.
Use paper rags to clean dirt off internal mechanisms.
Use a bare hands or vinyl gloves in assembly or disassembly operations.
Do not aliow lint or cloth fibers from rags or gloves to contact the parts.
Always follow the specified tightening torque. Coat ali new parts with Nissan multi-fluid D or Vase-

line.

Coat oil pump, front case and rear case mating surfaces with sealant fluid 518 (part number C1335

31X25).
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4. Removal and Installation, Assembly and

Disassembly (Cont'd)
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C3 ELECTRICAL CONTROL TORQUE SPLIT 4WD SYSTEM (ATTESSA E-TS)
4. Removal and Installation, Assembly and

& Soal o T Disassembly (Cont’d)
A i @ Removal
e .

Qil pump removal
& HRemove the seven boits {1 torx bolt).

€1 Sea! oot (6)

' 0.2
) N {kgem, fi-I) "‘49_.1%,"
€% Alwayx raptace after every disessembly. C04-0441B

e Use atire iron or large screwdriver and pry in direction of
arrow to remove the housing.

CAUTION:

Wrap rags around tire iron to prevent scratching front of case.

Tire iron
€04-04428

e Remove inner and outer gear and detach pivot pin from
rmainshaft.

o Remove O-ring from housing.

I8 : Use Nissan MP gpecial grease No. 2
©3 : Always repisce after every Oisasseribly. C04-0444B

e Use oil seal pulier (special service tool) as shown in figure
and remove oil seal from housing.
$73329 000/

C04-0445B
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4. Removal and Installation, Assembly and

Disassembly (Cont’d)
e Wrap cloth around tire irons and pry cover as shown in fig-
ure to remove cover.
CAUTION:
Wrap cloth around tire irons to prevent scratching front case,

¢ Remove O-ring from strainer in cover.

4 ~—
&3 : Use Nisean MP special graase No. 2
€9 : Always replace after svery disassembly.  ~pa.04478

e Use small snap ring pliers to remove seal ring from cover.
CAUTION: _

(1) Do not scrateh cover when removing ring.

(2) Seal ring must be replaced after every disassembly.

Front case removal
¢ Remove bolts from positions indicated in figure.

Description Tightening torgue Length from head
Boit N-m (kg-m, ft-1b) mm {in}
A (11 bolts) C 45 (1.77)
B (1 bolt) 165 (6.50)

‘ 16-21

4.

C (1 bolt) (1.6 - 2.1, 12 - 15) 120 {4.72)
D (1 bolt) 100 (3.94)
E (1 bolt) 45 (1.77)

C04-0448B
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Tire iron

C04-0450B

% : Selection part

. 2
Coa-05228

£
u
g
2
g

Co4-04518

(0.38 - 0.51 kg-

Qil strainer

™ ‘rﬂ@’”é@ |

(-
& G

40 - 60 mm

C04-04538

4. Removal and Instaliation, Assembly and
Disassembly (Cont’d)
e Use a tire iron and remove front case as shown in figure.

CAUTION:
Be careful not to scratch front and rear surface of case.

¢ Remove adjustment shim from front case.

Oil gutter removal

e Remove oil gutter from front case.
CAUTION:
Be careful not fo damage pawils.

Oil strainer removal

e Remove three bolts and detach oil strainer.

CAUTION:
Do not damage screen.

Cenier drive shaft front bearing removal

® Use drift with outer diameter 40 to 60 mm (1.57 to 2.36 in)
to tap out front bearing from center drive shaft.
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- C04-0454B

Front drive sprocket

HT7278

HT 7235

C04-0456B

o

)
- \ (<31 i
O ﬁ. ’ngmp ring

@)
€3 : Always raplace after every disassambly. CO4-0457B

C04-0458B

4. Removal and Installation, Assembly and
Disassembly (Cont'd)

Front drive shaft and drive chain removal

e Hold front drive shaft as shown in figure, and tap rear case
with wooden hammer and remove chain and drive shaft
together.

CAUTION:

Do not hit chain with wooden hammer. This may damage drive
chain.

Front drive sprocket and clutch hub front bearing
removal

e Position suitable drift on center drive shaft. Use a puller
and remove clutch hub front bearing together with front
drive sprocket.

Spacer

¢ Position suitable drift on center drive shaft and use puller
to remove spacer.

Clutch plate removal

¢ Use screwdriver and remove snap ring as shown in figure.
CAUTION: '
Replace snap ring afler every disassembly.

o Raise rear case as shown in figure and remove plate from
cluich drum.
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HT7235

HT723%

Clukch rod

C04-0462B

Clutch rod

Withdrawal lever
C04-04638

4. Removal and Installation, Assembly and
Disassembly (Cont’'d)
Center drive shaft removal

o Place flange wrench on companion flange and remove lock
nut.

e Position suitable drift on center drive shaft and use puller
to remove companion flange.

o Use wooden hammer to tap center drive shaft and remove
unit.

Withdrawél lever removal

e Remove withdrawal lever from ball pin in rear case and
detach it by hand.

¢ Remove clutch release rod from withdrawal lever.
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s Large.”
34 : Always replace after every disassembly. C04-04648

{0.38 - 0.51 kg-m,
27 - 37 #lb)

C04-04658

Deep socket
wranch

maodification
1

it
=3
3.2 {1.346) min.

]

2 surface widty 17 (0.67)
Unit: mm (in}  C04-0446B

C04-04678

 Actuator ASSY

4. Removal and Installation, Assembly and
Disassembly (Cont’d)
e Use snap ring pliers to remove retainer spring.

CAUTION:
Replace retainer spring after every disassembly.

Baffle plate removal
e Remove twe bolts and detach baffle plate.

Ball pin removal

e Use deep socket wrench with two surface 17 mm (0.67 in)
as shown in figure to remove ball pin. '

Actuator removal
¢ Remove the two bolts and detach bracket.

e Turn actuator to position shown in the figure and tap with
wooden hammer to remove.

CAUTION:
Be careful not to scratch actuator boot.
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C04-0469B

C04-04718

C04-04728

4. Removal and Installation, Assembly and
Disassembly (Cont’'d)

Companion flange oil seal removal
o Use oil seal puller (special service tool) to remove oil seal.

Center drive shaft rear bearing removal
o Use snap ring pliers to remove snap ring.

CAUTION:
Replace snap ring after every disassembly.

e Use drift with 50 mm (1.97 in) outer diameter to remove
bearing.

@ Assembly and disassembly
Qil pump

Disassembly inspection

Check side clearance of inner and outer gear.
e Use depth gauge to measure housing depth as shown in
figure.
e Select a set of inner and outer gears which conform to gear
and housing clearances indicated below.
Clearance standard:
0.02 - .04 mm (0.0008 - 0.0016 in)
Inner gear and outer gears

Gear thickness Part number
mm (in) inner gear Outer gear
6.98 (0.2748) 31346 05U02 31347 05U02
6.99 (0.2752) 31346 05U01 31347 05U01
7.00 (0.2756) 31346 05000 31347 05000
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C04-0474B

S5T3329 000+

C04-04758

C04-0476B

C04-0477B

| 34 mm (1.34 in)

C04-04788

4. Removal and Installation, Assembly and
Disassembly (Cont’d)

Qil strainer inspection

® Check for scratches or damage to oil strainer screen and
body.

CAUTION:

Wash screen section well and remove all metallic deposits and
foreign matter.

® Front case
Front drive shaft oil seal removal and installation

Removal

e Position oil seal puller (special service tool) and remove
seal as shown in figure.

Installation

e Use a drift (special service tool) and install oil seal flush
with case surface,
CAUTION:

Apply a thin coat of grease (Nissan MP special grease No. 2)
to oil seal lip.

Striking rod oil seal (M/T only) removal and installation

Removal

e Use screwdriver to remove oil seal.
CAUTION:;
Be careful not to scratch front case with screwdriver.

installation

e Use suitable drift with outer diameter 34 mm (1.34 in) and
install oil seal flush with case.

CAUTION:

Apply a thin coat of grease (Nissan MP special grease No. 2)
to oil seal lip.
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One-way valve

L
/ .

!
'f_‘ [l
= |
-
7/
/ C04-04798

Speedometer
drive gear

Cluch drum

C04-04808

Kv3ll 01100

€9 : Always replace after every disassernuy., CO4-0481B

Release
bearing

Pressure
fiange

C04-04828

§T3002 1000

Pressure flange  c04.04838

4. Removal and Installation, Assembly and
Disassembly (Cont’d)

Disassembly inspection

e Check that front case one-way vaive has not seized.

e Wash front case to remove any sealant that adheres to
screws because oil pump bolts (7 locations shown in figure)
are seal bolts.

(® Center drive shaft

Clutch drum ASSY and speedometer drive gear removal

e Set center drive shaft in press as shown in figure and sep-
arate clutch drum ASSY and speedometer drive gear.

Pressure flange removal

e Position spring compressor {special service tool), press in
release bearing retainer and use screwdriver to remove
snap ring.

e Remove presSure flange and return spring from ciutch
drum.

Release bearing removal

e Set bearing replacer on release bearing retainer and use
drift with 50 to 60 mm (1.97 to 2.36 in) outer diameter to

press out bearing.

CH-99



C3 ELECTRICAL CONTROL TORQUE SPLIT 4WD SYSTEM (ATTESSA E-TS)

ST3006 1000

C04-04858

C04-04868

C04-0488B

4. Removal and Installation, Assembly and
Disassembly (Cont’d)

e Set bearing replacer (special service tool) on bearing
retainer as shown in figure and use drift with outer diame-
ter 65 to 70 mm (2.56 to 2.76 in) to remove bearing.

Clutch hub removal
e Use screwdriver to remove thrust washer ring.

e Use screwdriver to remove thrust washer.

e Use screwdriver as shown in figure to separate needle
bearing assemblies into two parts and remove them.

CAVUTION:

(1) Press clutich hub down to separate needle bearings.

(2) Be careful not to scratch needle bearings.

¢ Remove clutch hub from center drive shaft.
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g

I : Nissan
multi-fluid D

€04-04838

Thrust washer

C04-04908

‘i-iikﬂ\["-z%zﬂ]
U
i)

4

=

!
N’

N,

C04-0491B

Thrust washer
K3: Acply quick-drying sealart #1000 or squivalent. 4f

Thrust msﬁér fng .

C04-04828

Bearing retainer

1

Release
| bearing

C04-04538

4. Removal and Installation, Assembly and
Disassembly (Cont’d)

Clutch hub installation

® Assembie clutch hub on center drive shaft. Press clutch hub
down as shown in figure to increase center drive shaft
clearance and install needle bearings.

CAUTION:

(1) First coat needie bearings with Nissan Multi-fluid D and
then assemble.

(2) When assembling needle bearings, be especially careful
not to bend, twist or deform bearings.

e Install thrust washer in center drive shaft groove.

e |Install thrust washer ring outside thrust washer.

e Whiie raising clutch hub, apply a drop of quick-drying seal-
ant #1000 in clearance of thrust washer and thrust washer
ring to secure assembly. At this time, be careful that thrust
washer ring is not higher than thrust washer surface level.

CAUTION:

(1) if thrust washer is higher than thrust washer, the thrust
washer ring may fall off when pressure is applied to clutch
drum.

(2) Be careful not to apply an excessive amount of quick-dry-
ing sealani to prevent needle bearings from seizing.

Release bearing ASSY installation

e Set bearing retainer on release bearing. Position plate as
shown in figure and press-fit to install.
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ASSY

Drift, inner diameter
65 mm {2.56 in},
outer diameter

70 mm {2.76 in})

Prassure flange

C04-0494B

C04-04828

t 1
4 Alweys replace after every disassembly. CO04-04958

o T

Dxift, inner diameter
#5 mm {1.77 in}
outer diameter

53 mm (2.09 in)

C04-0496B

CO04-0497R

4. Removal and Installation, Assembly and
Disassembly (Cont’d)
e Place release bearing ASSY on pressure flange. Set drift,

with inner diameter 65 mm {2.56 in), outer diameter 70 mm
(2.76 in) on release bearing and press-fit to install.

Pressure flange installation

e Install return spring and pressure flange on clutch drum as
shown in figure,

e Set spring compressor (special service tool) as shown in
figure. Insert bearing retainer on press and use screw-
driver to install snap ring.

CAUTION:

The eight protrusions. on pressure flange must be alighed with

the eight indentations on clutch drum.

. Clutch drum ASSY instaliation
- o Set clutch drum ASSY on center drive shaft rear side. Use

drift with 45 mm (1.77 in) inner diameter and 53 mm (2.09
in) outer diameter and press-fit assembly.

Speedometer drive gear installation

e Assemble steel bails in center drive shaft in positions
shown in figure. Align notches (grooves) in speedometer
drive gear with steel balls and assembile.

CAUTION:

The notches in speedometer drive gear should face up,
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4. Removal and Installation, Assembly and
Disassembly (Cont’d)

e Set drift with 33 mm (1.30 in) inner diameter and 39 mm
Speadometer (1.54 in) outer diameter on drive gear and install on press.
drive gear

3B mm(1.30in),
outer diameter
39 mm (1.54 in)

|
D C04-0438B

Front bearing removal and installation

Removal
e Setdrift with outer diameter 39 mm (1.54 in) on bearing and
Drift, use puller to remove bearing.

30 mm (1.54 in) CAUTION:
Be careful not to scratch sliding surface of front oil seal.

Front bearing

C04-0503B

(© Front drive shaft

Installation

e Set drift with inner diameter 35 mm (1.38 in) on bearing and

) press to install bearing.
Drift, inner diameter
35 mm {1.38 in}

\ C04-04598

Front bearing

Rear bearing removal and installation

Removal

e Set drift with outer diameter 35 mm (1.38 in} and use puller
to remove bearing.

Drift, owuter diameter
35 mm ({1.38B in}

Raar bearing

C4-05008

instatlation

o Setdrift with inner diameter 40 mm (1.57 in) on bearing and
use press {o install.

ift, innar diameter
mm (1.57 in)

44

C04-0501B
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7=

€5 mm {2.56 in)

Drift, outer diameter

C04-0502B

C04-0470B

e

Drift inner diameter
63 mm (2.48 in),
outer diameter

68 mm (2.68 in)

C04-05048

[C] s¢-720m

Actuator ASSY

=
25T

Apply a thin coat of grease WO
IR [Nissan MP special grease No.2)

55 - 7.3 kg-m,
40 - 53 #4h)

C04-05058

4. Removal and Installation, Assembly and
Disassembly (Cont’d)

@ Installation

Center shaft rear bearing installation

e Use drift with 65 mm (2.56 in) maximum outer diameter anc
press-fit bearing.

e Use snap ring pliers to install snap ring.
CAUTION:
Replace snap ring after every disassembly.

Companion flange oil seal installation

e Use drift with 83 mm (2.48 in) inner diameter and 68 mn
(2.68 in) outer diameter and install seal {lush with case.

CAUTION:

Apply a thin coat of grease (Nissan MP special grease No. 2
to oil seal lip.

Reference: Use drift KV401 04830.

Actuator installation

& Apply a thin coat of grease (Nissan MP special grease No
2} to actuator boot and instail in rear case.

e Tighten bolts to specified tightening torque.

CAUTION:

Do not scratch actuator boot.
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o, Z\O
7 54 -7Z Nm x‘\ ' ”
"% (55-73 kg-m, Wil Ao
40 - 53 ft-1b) I Apply Three Bond

1324 or equivaient.
/

O

Deep socket
wrench
extension

'F"‘

ﬁg
val
g .
34,2 {1.348) min

2 lurfl;wi-:;h 17 (0.67)
Unit: mm {in}

C04-0542B

{0.38 - 0.51 kg-m,

¥ %
@ C@“ »_i i 27-37#%1b) (2)
Fa (=)
v (o) (@)

OB C04-04658

Clukch retease rod

Withdrawai lever
C04-05078

4. Removal and Installation, Assembly and
Disassembly (Cont'd)
Ball pin installation

e Coat ball pin screw with sealant (Three Bond 1324 or equiv-
alent). Use deep socket wrench for removal (refer to figure)
and tighten to spsecified torque.

Baffle plate installation

e Install baffie plate on rear case as shown in figure. Tighten
two bolts to specified tightening torque.

Withdrawal lever installation

e Use snap ring pliers to install retainer spring as shown in
figure.

CAUTION:

Align installation direction of spring retainer as shown in figure

and install,

e Install clutch release rod as shown in figure.
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Release bearing

retainer protrusion

7

i
\

o \Withdrawal lever ©
N N\e

e,
R "

Protrusions {2)

Release

bearing ratainer

protrusion
Clutch drum

y

C04-05098

C04-05108

4. Removal and Instaliation, Assembly and
Disassembly (Cont’d)

e Insert clutch release rod below withdrawal lever in actua-
tor piston. Press spring retainer in ball pin.

Center drive shaft installation

e Align release bearing retainer protrusion in gap between
withdrawal lever protrusions (2 locations) as shown in fig-
ure. Press in center drive shaft.

e Install center drive shaft in rear case.

e Assemble companion flange in center drive shaft as shown
in figure. Place suitable drift and set in press.

e Align bearing retainer protrusions of center drive shaft with
withdrawal lever protrusions (2 locations) and gradually
press-fit together. Rotate bearing retainer manually to leift
and right to check that it contacts withdrawal lever protru-
sions (2 locations). Press in center drive shaft.

CAUTION:

Press withdrawal lever in straight ahead, making sure it is not

inclined. If lever is pressed in at inclined angle, the contact

point of withdrawal lever will ride above outside of release
bearing retainer and selection of cluich drum retaining plate
will not be correct.

e Place companion flange wrench in companion flange as
shown in figure and tighten lock nut to specified tightening
torque.

CAUTION:

{1) Replace lock nut after every disassembly.

(2) Make sure sliding paris of companion flange oil seal are
not scratched or worn.
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*Retainer plate

Driven

Retainer plate
{thickness: & mm {0.20 in)/plate]

plates {12}
1

Pressure flangs

Chueh bub

*: Selection parts

Driva plates (7)

Driven plate and
ratairer plate

€ every disassambly.

A

1Always replace after

€ Snap ring

Co4-05128

Al
Q/ Snap ring\ o
3 : Always replace after every cﬁsassernbl?.)

C04-0513B

4. Removal and Installation, Assembly and
Disassembly (Cont’d)

Clutch plate installation

e Make sure clutch plate is assembled correctly in sequence
indicated in figure.

CAUTION:

(1) Assemble clutch drum so lubrication holes are not aligned
with gear teeth positions of driven plate and retainer plate.

(2) AtHter assembling one retainer plate that is 5 mm (0.20 in)
thick, install driven plate with drive plate.

e Use screwdriver to install snap ring.
CAUTION:
Replace snap ring after every disassembly

Gap measurement and retainer plate selection

e Use feeler gauge to measure gap between retainer plate
and snap ring as shown in figure. If clearance is not within
specification range in following chart, select thicker
retainer plate to obtain correct clearance.

Inspection standard values

Standard value:
0.2 - 0.5 mm (0.008 - 0.020 in)

Th1ckn_e 58 Part number Thlckn‘ess Part number
mm (in) mm (in}
4.8 (0.189) 31537 05U00 6.0 (0.236) 31537 05U06
5.0 (0.197) 31537 05001 6.2 {0.244) 31537 05U07
5.2 (0.205) 31537 05U02 6.4 (0.252) 31537 05U08
5.4 (0.213) 31537 05U03 6.6 {0.260) 31537 05008
5.6 (0.220) 31537 05U04 6.8 (0.268) 31537 05U10
5.8 (0.228) 31537 05U05 7.0 (0.276} 31537 05U11
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C3 ELECTRICAL CONTROL TORQUE SPLIT 4WD SYSTEM (ATTESSA E-TS)

Drift, owter diameater
70 mm {276 in),
inner diameter

51 mm (201 in)

C04-0514B

Drift, outer diameter
73 mm (287 in),
inner diameter

Installation
direction C04-05158
Outer diameter
52 mm (2.06 in)
Inner diamater
4. mm (1.77 in)
Chutch
hub front
Retainer N, Dearing
3 g .
Ingtallation
direction

C04-05178

CD4-05168

4. Removal and installation, Assembly and
Disassembly {(Cont’d)

Spacer installation

e Place drift with 70 mm (2.76 in} outer diameter and 51 mm
(2.01 in) inner diameter on spacer and install on press.

Front drive sprocket installation

¢ Align installation direction as shown in figure and place
drift with 73 mm (2.87 in) outer diameter and 60 mm (2.36
in) inner diameter and press-fit spacer to install.

Clutch hub front bearing installation

& Align installation direction as shown in figure. Use drift with
52 mm {2.05 in) outer diameter and 45 mm (1.77 in) inner
diameter and press-fit bearing.

Front drive shaft and drive chain instaliation

e Attach drive chain on front drive shaft. Align front drive
sprocket gears as shown in figure then assemble tempo-
rarily.

e Align front drive shaft in rear case. Raise front drive shaft
and tap with hammer to install.

CAUTION:

(1) Do not scratch front drive shaft (circumferential friction
part) when tapping with wooden hammer.

(2) Lubricate front propeller shaft engagement spline of front
drive shaft with Nissan special grease No. 2.
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C3 ELECTRICAL CONTROL TORQUE SPLIT 4WD SYSTEM (ATTESSA E-TS)

Certar drive shaft

Front case T

B dimensgion
A

dimen-
sion

Crive chain

T

Rear case
Fromt drive sprockst

C04-05198

Fromt case

A dimension
measuremeant

Depth gauge

B dimension
measurement

Depith gauge

4,

Removal and Installation, Assembly and
Disassembly (Cont’'d)

Clutch hub end play adjustment

Use depth gauge and V-block to measure T, dimension
{(adjustment shim thickness) shown in figure. Adjust end
play to standard value indicated below.

Inspection standard value

End play standard value:
0.2 - 0.35 mm (0.0079 - 0.0138 in)

Place V-block and depth gauge in front case as shown in
figure. Measure dimension A to clutch hub front bearing
surface.

Piace V-block and depth gauge in rear case as shown in
figure. Measure dimension B to ciutch hub front bearing
surface.

Use following equation to calculate adjustment shim thick-
ness.
Unit: mm
T, (shim thickness) = A — B - (0.2 to 0.35) (end play
standard value) '

Adjustment shims

Thi hickl
|cknf:ss Part number Thic n‘ess Part number

mm {in) mm {in)

4 (0. 112 05U04
0.4 (0.016) 33 uo 0.8 (0.031) 33112 05002
0.5 (0.020) 33112 05U05

0.9 (0.035) 33112 o5U03

0.6 {0.024) 33112 (5400 1.0 (0.039) 33112 05U06
0.7 (0.028) 33112 05U01 T
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C3 ELECTRICAL CONTROL TORQUE SPLIT 4WD SYSTEM (ATTESSA E-TS)

37-50 Nm
{0.38 - 0.51 kg-m,
27-3.7 flb}

C04-05418

C04-04518

T
==

O~ L
o &7 g
. " ~ O <,
ol Adjustment shlm__\ o =)
=3 Coat with Nissan special grease No. 2
* : Seleciion part C04-0622B

ECoat with sealing fluid 518. 3=
(C1335 31X25) [0

C04-0524B

4. Removal and Installation, Assembly and
Disassembly (Cont’d)

Oil strainer installation

e Install oil strainer in front case as shown in figure. Tighten
bolts to specified tightening torque.

CAUTION:

Tighten bolt A first to prevent incorrect instaliation due to
strainer deformation.

Oil gutter installation

e Align two pawls and tube in front case as shown in figure
and assemble securely.

CAUTION:

Do not damage pawls.

Front case installation

e Coat selected adjustment shim with Nissan MP special
grease No. 2 and install it on cluich hub front bearing mat-
ing surface.

¢ Coat entire circumference of rear case installation surface
as shown in figure on left with sealant (sealing fluid 518
[part number C1335 31X25] or equivalent).

e Align front case with drive shaft and center drive shaft in
rear case and tap with wooden hammer to install.

CAUTION:

Do not damage front case or fransmission installation surface.
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C3 ELECTRICAL CONTROL TORQUE SPLIT 4WD SYSTEM (ATTESSA E-TS)

C04-04498

//

Dxif, inner diametsr

a0 mm (157 in), . L T

cuter diameter

front bearing

& : Always rapiaca after evary disassernbly. C04-05258

stailation direction

€33: Always replace after every disassembiy. C04-0526B

! A
IER: Coat with Nissan spacial grease No. 2.
€% : Always replace after every disassamtily. C04-0447B

4. Removal and Installation, Assembly and
Disassembly (Cont'd)

¢ Install front cover bolts as shown in figure and tighten {o
specified tightening torque. '

Description Tightening torque Lehgth from head
Bolt N-m (kg-m, ft-Ib) mm (in)
A (11 bolls) 45 (1.77)
B {1 bolf} ‘ 165 {6.50)
16 - 21
C (1 bolt) (16-2.1,12 - 15) 120 (4.72)
D (1 bolt) 100 (3.94)
E (1 bolt) 45 (1.77)

Center drive shaft front bearing installation

e Use suitable drift with 40 mm (1.57 in) inner diameter and
47 mm (1.85 in) outer diameter and press bearing retainer
flush with end of case.

CAUTION:

The retainer must be pressed straight into case without bind-

ing. :

Oil pump installation

e Use screwdriver and install seai ring in groove of oil pump
cover.

CAUTION:

i . (1) Position seal ring alignment ends as shown in figure.

{2) Replace seal ring after every disassembly.

e Coat O-ring with Nissan special grease No. 2 and install in
oil strainer of oil pump cover.

CAUTION:
Always replace O-ring after every disassembly.
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C3 ELECTRICAL CONTROL TORQUE SPLIT 4WD SYSTEM (ATTESSA E-TS)

K5 Sealing fiuid 618
oy, (G133 31X25).

C04-05278

Center drive shaft
C04-0528B

Align oit seal with case end
surface and press-fit 1o install,

: Selection part - / ﬁ/ C04-05308

4.

Removal and Installation, Assembly and
Disassembly (Cont’d)

e Coat entire circumference of cover mating surface with
sealant (sealing fluid 518 <Part number C1335 31X25>).

e Coat center drive shaft with Vaseline in position shown in
figure. Install oil pump cover in front case.

CAUTION:

Do not scratch center drive shaft with oil pump cover seal ring.

e Use drift with 80 mm (2.36 in) outer diameter and insert oil
seal.
CAUTION:

Coat oil seal lip with grease (Nissan MP special grease No. 2).

Install two pivot pins in center drive shaft then install inner
gear.
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C3 ELECTRICAL CONTROL TORQUE SPLIT 4WD SYSTEM (ATTESSA E-TS)

‘30—ring©

Qit purrp housing

Companion flange

+ : Selection part
€ Always replace after avery dlsassembly
3 : Coat with Nissan MP special grease No. 2,

C04-05318

€3 Seal tolt {1)
{forx bot}
@ 13-4~
n " (h8 . 2.4, u: 171
N o

[0z e {kg-m, #-ity
Q : Always reptace alter every disassambly.

4. Removal and Installation, Assembly and
Disassembly (Cont’d)

e Install outer gear in oil pump housing.

CAUTION:

Inner gear mus! be aligned with inner gear installation direc-

tion.

e Coat O-ring with grease (Nissan MP special grease No. 2)
and install in oil pump housing.

CAUTION:

Replace O-ring after every disassembly.

e Assemble housing temporarily. Rotate companion flange
as shown in figure, align inner and outer gear position and
install housing. Tighten six bolts and one torx bolt to spec-
ified tightening torque.

CAUTION:

(1) There are two knock pins in cover. Align housing side pin
holes and then assemble,

(2) Use tap to coat the bolt holes on case side with sealant.

(3) Replace bolts and screws after every disassembly.

e Tighten seven bolts (mcludmg 1 torx bolt) to specified
torque.

CAUTION:
Do not reuse installation bolts because these are seal bolts,
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C4 PROPELLER SHAFT

OPERATION PRECAUTIONS

e Use torque wrench to tighten nuts and bolts to specified torque.
e When model 3F80A-VL107 propeller shaft removal and installation or shipping is performed, be sure

boot of constant velocity joint is not folded or bent. Protect the boot completely since it may be dam-
aged (scratched or cracked).

SPECIAL SERVICE TOOLS

Part name

Part number Description
Flange wrench : Rear propeller shatt
ST3154 0000 1st and 2nd propeller shaft
a = 63 mm (248 in) \:)\ separation

€00-0241

Cam sprocket wrench
KV101 09900 [{ﬁa :
fl
a = 100 mm (3.94 in) , . Companion flange removal
b = 54 mm (2.13 in}) :

GO0 -01%4

Bearing replacer _
|
ST3003 1000 Center bearing remova

€00-0014

1. Summary

The journal cannot be disassembled from the 2556 model propeller shaft. The journal and constant
velocity joint cannot be disassembled from the 3F80A-VL107 model propelier shaft. This section
describes the removal and installation of 3F80A-VL107 from the vehicle and center bearing removal and
installation.

Specifications
Front

Engine RB26DETT

v

bescrintion Transmission MIT
Model number _ 28564
Length mm (in) 629 (24,76}
CQuter diameter mm (in) 31.8 + 40 {1.252 + 1.575)
Journal bearing form Shell type (cannoct be disassembled)
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C4 PROPELLER SHAFT
1. Summary (Cont’d)

Rear
N RB26DETT
Description
Model 3F80A-VL107
1st tube 392 (15.43)
Length mm {in}
2nd tube 597 {23.50)
1st tube 75.2 (2.961)
Quter diameter mm (in)
2nd tube 75.2 (2.961)
Journal bearing type : Shell type (cannot be disassembled)

Inspection standard values

‘ %“1 Front propeller shaft Rear propelier shaft
Description Model 2556A 3F80A-VL107
Journal bearing axial play mm (in) 0{0)
Play distance ' mm (in) 0.6 (0.024) max.
Front propeller shaft - front final drive 24 -32(24-33,17 - 24) —
Tightening torque Transfer unit - rear propelier shaft (ist tube) — 88 -98{9.0- 10, 65-72)
N-m (kg-m, ft-Ib) | Rear propeller shaft (1st tube) - center flange — 64 - 74 (6.5 - 7.5, 47 - 54)
Rear propelier shaft (2nd tube) - rear final drive — 64 - 74 (6.5 - 7.5, 47 - 54)

2. On-vehicle Inspection

2-1 PROPELLER SHAFT PLAY INSPECTION

Rear final drive Perform the following procedures for propeller shaft play

inspection and repair.

e Remove undercoating and dirt from propeller shaft. Per:
form driving test to check for propeiler play.

e if propeller shaft play is detected, separate propeller shaft
and final drive. Move companion flange to offset position of
90°, 180°, 270° (rear final drive is 60°, 120°, 180°, 240°, 300%)
and install again.

e Check propeller shaft play in each position by driving test.

if propeller shaft play is detected after performing these
procedures, replace propeller shaft ASSY.

Front final drive

90" 180", 270"
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C4 PROPELLER SHAFT

2. On-vehicle Inspection (Cont'd)

2-2 PROPELLER SHAFT VISUAL INSPECTION AND
CENTER BEARING INSPECTION

e Inspect propeller shaft surface for dents or cracks. I
damaged, replace propeiler shaft assembly.

e If center bearing is noisy or damaged, replace center bear-
ing.

2-3 CONSTANT VELOCITY JOINT INSPECTION

e Check constant velocity joint boot for wear, damage or
grease leaks and replace if necessary.

3. Propelier Shaft Removal and Installation,

Assembly and Disassembly

3-1 REMOVAL AND INSTALLATION

[Poirt 3] 0/

Center bearing upper
bracket

[Poire 1, 2]

[Poirt 1, 3]

. o 6474 :
-32(24-3.3,17- 24
[O)24 - 32 (24 - 7-24) 3 (65 -75,
. 47 - 54)
[Poirt 1, 3} ' Rear propelier shaft '
(3FB0A-VL107
Additional work required (front propeller shaft) | \
Remove and install: ® ' ‘ @K a\cg\f:::z;tb“““g fower
Cluech operating cylinder Sl li
[20: Nem {kg-m, ft-1b) o [ 2-220-2314-17) ~F 2-38
&9 : Always replace after every disassernbly. @[C)ss - 98 (9.0 - 10, 65 - 72} (32-39, -
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C4 PROPELLER SHAFT
3. Propeller Shaft Removal and Installation,

Assembly and Disassembly (Cont’d)

Front propeller shaft, [Point 1] Propeller shaft removal
front final drive side . :
NN \ e Make alignment marks on companion flange before sepa-
i rating connection parts of propeller shaft and final drive
and transfer unit as shown in figure.
CAUTION:
Use paint to indicate alignment marks. Do not scratch parts.

[Point 2] Rear propeller shaft ASSY removal and
installation precautions

e When propeller shaft removal and installation or shipping
is performed, be sure constant velocity joint is not folded
or bent. Protect the boot completely since it may be dam-
aged (scratched or cracked). '

[Point 3] Journal bearing axial play inspection

e Secure the yoke in positions indicated in figure on left and
check direction of journal axial play. If play exceeds stan-
dard value, repiace propeller shaft ASSY.

Axial direction play limit:
0 mm (0 in)

C05-0084B
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C4 PROPELLER SHAFT

3. Propeller Shaft Removal and Installation,
Assembly and Disassembly (Cont’d)

3-2 ASSEMBLY AND DISASSEMBLY

This describes the assembly and disassembly of 3F80A-VL107 propelier shaft center bearing removal
and installation.

Center baaring cushion

Centear bearing ASSY

Propaller shaft
(1st tube)

Propeller shaft
{2nd tube)

[} : Nem {kg-m, ft-Ib)

€3 : Always replace after every disassembty.

H 64- 74 B : Apply a coat of multi-purpose lithium grease containing
{65 -75, 47 -54) molybdanum disulfide to the and face of the certer bear-

ing and both sides of the washer.

[Point 1] Center bearing removal and installation

Removal

e Make alignment marks on flange and separate 15t and 2nd
tubes.

CAUTION:

{1) Al assembly, position alignment marks and then connect
parts.

(2) Paint alignment marks. Do not scraich parts.

e Make alignment marks on flange and shaft.

CAUTION:

{1} At assembly, position alignment marks and then connect
parts.

(2) Paint alignment marks. Do not scraich paris.
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C4 PROPELLER SHAFT

KV I01 08300

Hydraulic
press

ST3003 1900

e
CO05-0011B

3. Propeller Shaft Removal and Installation,
Assembly and Disassembly (Cont'd)

e Use special service tool for propeller shaft bolts and
remove lock nuis.

e Use puller to remove companion flange.

e Use special service tool and hydraulic press to remove
center bearing.

Installation

e Install center bearing with side marked “F"' facing front of
vehicle.

CAUTION:

Apply a coat of multi-purpose lithium grease (KR106-00010) con-

taining molybdenum disulfide to the end face of the center

bearing and both sides of the washer.

e Tighten lock nut to specified tightening torque and then
caulk securely.

CAUTION:
Replace lock nuls after every disassembly.
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C5 FINAL DRIVE

OPERATION PRECAUTIONS

® The transmission must always be jacked from the bottom for removal and installation.

e Do not reuse gear oil.

e During removal, instaliation or disassembly, in final drive or front final drive, do not allow dust, debris
or foreign matter to enter the oil pan.

e Use torque wrench to tighten bolts and nuts to specified tightening torque.

SPECIAL SERVICE TOOLS

Tool name : Description

Tool number

Flange wrench a: 80° Companion flange removal
8T3153 0000 b: 100°

¢: 70 mm (2.76 in)

b
C00-0023

Oil seal puller

STa329 0001 % ﬁ
Co0-0138
- i

Qil seal removal

Drift a: 60 mm (2.36 in) dia. Side shaft bearing installa-
5T3340 0001 b: 47 mm (1.85 in) dia. tion
Companion flange, side
“shatft oil seal installation
Drift a: 54 mm (2.13 in) dia. Right side oil seal installa-
Kv3g1 00300 b: 46 mm (1.81 in} dia. tion

¢: 32 mm (1.26 in) dia.

Drift a: 70 mm (2.76 in) dia.
STae72 3000 b: 40 mm (1.57 in) dia.
. ©: 29 mm (1.14 in} dia.

Side retainer, side shaft
installation

Drrift a: 32 mm (1.26 in) dia.
573322 0000 b: 31.5 mm (1.240 in) dia.
€: 21.5 mm (0.846 in) dia.

Side shaft bearing removal
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Tool name
Tool number

Description

Drift
ST3061 3000

a: 72 mm (2.83 in) dia.
b: 48 mm {1.89 in) dia.

C00-0059

Left side oil seal installa-
tion

Drift bar
§T3061 1000

Drive pinion bearing outer
race tnstallation

Side oil seal installation
Side bearing outer seal
instaliation

Adapter setting plate
§T2381 0001

C00-0246

Side shaift side retainer
disassembly

Cam sprocket wrench
KV101 08900

a: 100 mm (3.94 in) dia.
b: 54 mm (2.13 in) dia.

Companion flange nut
removal and installation

Preload gauge
ST3127 S000

C00-0039

Drive pinion rotation resis-
tance measuremant

Drift
ST3072 0000

a: 77 mm {3.03 in) dia.
b: 55.5 mm (2.185 in) dia.

€00-0161

Qil seal installation
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Tool name Description
Tool number
Drift A: 77 mm (3.03 in) dia. Drive pinion oll seal installation
Kv381 00500 B: 55 mm (2.17 in) dia. 1 Side shaft oil seal installation (retainer side)
57302 0000 . 7 :
AIB

Co0-0055
QOuter race Side bearing cuter race removal
putier Side oil seal removal
§T3329 0004

CO0-0054
Puller set Side bearing removal
ST3306 S001 ' %
Puller Drive pinion bearing removal
ST3003 1000
Drift bar Drive pinion bearing outer race installation
ST3532 5000 Side oil seal installation
Drrift A: 62 mm {2.44 in) dia. Drive pinion bearing outer race installation
ST3061 2000 B: 40 mm (1.57 In) dia. A

: C00-0059
Drift A: 51 mm (2.01 in) dia. Side bearing instatiation
ST3323 2000 B: 41 mm (1.61 in) dia.
C: 28 mm (1.10 in) dia.

C00-0156
Drift A: 49 mm (1.93 in} dia. Side bearing installation
ST3532 1000 B: 41 mm (1.61 in} dia. A Side oil seal installation {gear case side)

=
|
C00-0059
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Tool name Description
Tool number
Drift A: 78 mm (3.11 in} dia.

§T3062 1000

B: 59 mm (2.32 in) dia.

Side bearing outer race instaliation

=

C00-0059

Pin punch Pinion mate shaft lock pin rémoval and instal-
Kv311 00300 lation
—_ 9,

CO-0084
Inner race A: 80 mm (3.15 in) dia. R Drive pinion bearing installation
adapter B: 38 mm (1.50 in} dia. ) Side shaft and retainer installation
ST3003 2000 C: 31 mm (1.22 in) dia.

Co0-0062

COMMERCIAL SERVICE TOOLS

Tool name Description
Tool number
Drift A: 80 mm (3.15 in) dia. Installing drive pinion rear bearing
$T3090 1000 B: 45 mm (1.77 In) dia.

C: 35 mm (1.38 in) dia.
Side tlange Checking side gear backlash
dummy

Kvas1 05150

Drift A: 30 mm (1.18 in) dia. Removing drive pinion
$T337 10000 B: 23 mm {0.91 in) dia.

Drift A: 38 mm {1.50 in) dia. Remaoving gdrive pinion
$§T3306 1000 B: 28.5 mm (1.122 in) dia.
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Tool name Description
Tool number

Drift A: 51 mm (2.01 in) dia. Installing side bearing
§T3323 0000 B: 41 mm (1.61 in} dia. C:

28 mm (1.10 in) dia.

Drift A: 60 mm (2.36 in) dia. Installing side oil seat
$T3340 0001 8: 47 mm (1.85 in} dia. :

Drift A: 90 mm (3.54 in) dia. . Installing drive pinion bearing outer
Kv381 02200 B: 55.3 mm {2.177 in) dia.

Differential Companion flange nut removal and installation
flange tool
HT7278
Torque wrench Tightening nuts and bolts
Puller Companicn flange removai
Dial gauge test HMypoid gear backlash measurement, drive
indicator gear rear face play measurement, companion
flange play measuremant
Depth gauge Side shaft end play calculation
Name . Application
Locktite Prevents drive gear bolls from loosening
Preparation

: & Side retainer instattation hoie
equipment Liquid gasket (Three Bond 1215) e Carrier case cover

e Drain, filler plug

LSD GL-5 B0W-90 (Hear)

. Nissan gear oil hypoid o i}
ol GL5-85W-90 (Front) L.ubrication i

CAUTION:

Gear oil is used at high pressure. Use of non-recommended oils may result in abnormal wear or over-
heating of gear surfaces.
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C5 FINAL DRIVE

1. Summary

This section describes the removal and installation, assembly and disassembly of parts from the side
shaft in the front of vehicle. The engine and oil pan are removed and installed as a single unit. Refer
to B. Engine, B-Qil Pan Removal and Installation.

1-1 SPECIFICATIONS

(1) Front final drive (F160)

Engine RB26DETT
Transmission M/T

Iltem
Model number ‘ F160
Final gear ratio 4111
Differential model 2-pinion

Drive gear/drive pinion 37/9
Number of gear teeth

Side gear/pinion mate gear 16/10
Drive pinion adjustment spacer Solid
Oil and volume ¢ {tmp qt) Nissan gear oil hypoid GL-5 BSW-80 [approx. 1.0 {7/8)]

{2) Rear final drive [R200 {mechanical LSD)]
Engine RB26DETT

Transmission
M/T
Item

Model number R200 (mechanical LSD)

Final gear ratio 4111
Differential type 4-pinion
Drive gear/drive pinion 37/9
Number of gear teeth
Side gear/pinion mate gear 16/10
Drive pinion adjustment spacer Solid
Oil and quantity ¢ {Imp qt) | Nissan gear oil hypoid LSD GL-5 80W-30 [approx. 1.5 (1-3/8)]
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C5 FINAL DRIVE

1. Summary (Cont'd)
1-2 INSPECTION STANDARD VALUES

(1) Front final drive (F160)

ltern

Standard vaiue

Ring gear rear surface runout

Deflection limit 0.05 (0.0020) max.

Companion flange deflection mm {in})
. .- Qil seal
Drive pinion total |Drive pinion preload (P) installation 0.8-1.1(0.08-0.11, 0.§ - 0.8)
preload -
N-m (kg-m, ft-Ib) | Total preload Side shaft 16-22(0.16-0.22, 1.2 - 1.6)
installation [P+ 08-1.1(0.08-0.11, 0.6 -0.8)
Drive pinion nut 167 - 196 (17 - 20, 123 - 145)
Tightenlng torque Ring gear 93 - 113 (9.5 -11.5, 69 - 83)
N-m (kg-m, ft-Ib) | Side retainer 16 - 19 (1.6- 1.9, 12 - 14)
Side shaft 16-21{(16-21,12-15)
Side gear rear surface clearance mm {in) 0.05 - 0.15 (0.0020 - 0.0059)

Side gear thrust washer

Thickness mm (in)

Part number

Thickness mm (in)

Part number

0.68 - 0.71 (0.0268 - 0.0280)
0.71 - 0.74 (0.0280 - 0.0291)
0.74 - 0.77 (0.0291 - 0.0303)
0.77 - 0.80 (0.0303 - 0.0315)
0.80 - 0.83 (0.0315 - 0.0327)
0.83 - 0.86 (0.0327 - 0.0339)

38424 W1010
38424 W10M
38424 W1012
38424 W1013
38424 W14
38424 W15

0.86 - 0.89 (0.0339 - 0.0350)
0.89 - 0.92 (0.0350 - 0.0362)
0.92 - 0.95 {0.0362 - 0.0374)
0.95 - 0.98 (D.0374 - 0.0386)
£.98 - 1.01 {0.0386 - 0.0398)
1.01 - 1.04 (0.0398 - 0.0409}

38424 W1016
38424 W1017
38424 W1018
38424 W1019
38424 W1020
38424 W1021

T,: Side bearing adjusting shim {side retainer side)

Thickness mm (in)

Part number

Thickness mm (in)

Part number

0.35 (0.0138)
0.40 (0.0157)

38453 03ve0
38453 03ve1

0.80 {0.0315)

38453 0D3VeE9

0.45 (0.0177) 38453 03ve2 0.85 (0.0335) 38453 D3v70
0.90 (0.0354) 38453 03v71
0.50 (0.0197) 38453 03ve3
0.85 {0.0374) 38453 03V72
0.55 (0.0217) 38453 03vE4
0.60 (0.0236) 38453 03v65 1-00 {0.0394) 38483 03V73
0.65 {0-0256) 38453 03V66 105 (0.0413) 38433 0374
0.70 {0.02786) 38453 03ve7 Hg gggﬁg; ﬁzgg g:z;g
0.75 {0.0295) 38453 03vV68 ’ ’
T,: Side bearing adjusting washer (carrier case side)
Thickness mm (in) Part number Thickness mm (in}) Part number

1.93 - 1.97 (0.0760 - 0.0776)
1.98 - 2.02 (0.0780 - 0.0795)
2.03 - 2.07 (0.0799 - 0.0815)
2.08 - 2.12 (0.0819 - 0.0835)
2.13 - 2.7 (0.0839 - 0.0854)
2.18 - 2.22 (0.0858 - 0.0874)
2.23 - 2.27 (0.0878 - 0.0894)
2.28 - 2,32 (0.0898 - 0.0913)

38453 D3V00
38453 03VO1
38453 03V02
38453 03V03
38453 03V04
38453 03V05
38453 03V06
38453 03V07

2.33 - 2.37 {0.0917 - 0.0933)
2.38 - 2.42 (0.0937 - 0.0953)
2.43 - 2.47 (0.0957 - 0.0972)
2.48 - 2.52 (0.0976 - 0.0992)
2.53 - 2.57 (0.0996 - 0.1012)
2.58 - 2.62 (0.1016 - 0.1031)
2.63 - 2.67 (0.1035 - 0.1051)

38453 03v08
38453 03V09
38453 03v10
38453 03v11
38453 Q3v12
38453 Q3v13
38453 03V14
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C5 FINAL DRIVE

1. Summary (Cont’d)

Hem

Standard value

Backiash drive gear-drive pinion gear

mm (in)

0.13 - 0.18 (0.0051 - 0.0071)

Pinion height adjusting washer

Thickness mm (in)

Part number

Thickness mm {in}

Pa.rt number

3.09 {0.1217)
©3.12 (0.1228)
3.15 (0.1240)
3.18 (0.1252)
3.21 (0.1264)
3.24 (0.1276)
3.27 (0.1287)
3.30 (0.1299)
3.33 (0.1311)
3.36 {0.1323)

38154 U1500
38154 U1501
38154 U1502
38154 U1503
38154 U504
38154 U1505
38154 L1506
38154 U1507
38154 U1508
38154 U1508

3.39 (0.1335)
3.42 (0.1346)
3.45 (0.1358)
3.48 {0.1370)
3.51 (0.1382)
3.54 (0.1394)
3.57 (0.14086)
3.60 (0.1417)
3.63 (0.1429)
3.66 (0.1441)

38154 U1510
38154 U151
38154 U152
38154 Ui513
38154 U1514
38154 1515
38154 U1516
38154 U517
38154 U1518
38154 U1519

Pinion bearing preload

N-mv (kg-m, ft-1b)

08-11(0.08-011,06-0.8)

Pinion bearing adjustment spacer (solid)

Thickness mm (in) Part number Thickness mm (in) Part number
56.2 (2.213) 38130 21000 56.8 (2.236) 38133 21000
56.4 (2.220) 38131 21000 57.0 {2.244) 38134 21000
56.6 (2.228) 38132 21000 57.2 (2.252) 38135 21000

Pinion bearing adjusting washer

Thickness mm (in)

Part number

Thickness mm (in)

Part number

2.30 - 2.32 (0.0906 - 0.0913)
2.32 - 2.34 (0.0913 - 0.0921)

38141 09400
38140 09400

2.46 - 2.48 (0.0969 - 0.0976)

38133 09400

2.48 - 2.50 (0.0976 - 0.0984) 38132 09400
2'32 _ 2.22 (g'ggg ] g.gggg) 22:23 g::gg 2.50 - 2.52 (0.0984 - 0.0992) 38131 09400
2.38 ] 2.40 Eu'0937 ] 0'0945; 38137 09400 252 - 2.54 (0.0992 - 0.1000) 38130 09400
2‘40 i 2‘42 0'0945 ) 0'0953 48136 09400 2.54 - 2.56 (0.1000 - 0.1008) 38129 09400
2‘42 ) 2‘44 }0'0953 0'0961; 38135 09400 2.56 - 2.58 (0.1008 - 0.1016) 38128 09400
e ' o 258 - 2.60 (0.1016 - 0.1024 38127 09400
2.44 - 2.46 (0.0961 - 0.0960) 38134 09400 ( )
Side shaft axial end play mm {in)

Side retainer adjusting shim

0-0.1(0-0.004)

Thickness mm (in}

Part number

Thickness mm (in)

Part number

0.08 - 0.12 {0.0031 - 0.0047)
0.18 - 0.22 (0.0071 - D.0087)
0.27 - 0.33 {0.0106 - 0.0130)

38233 03vl
38233 03v02
38233 03v03

0.37 - 0.43 (0.0146 - 0.0169)
0.46 - 0.54 {0.0181 - 0.0213)

38233 03vo4
38233 03V05
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C5 FINAL DRIVE

1. Summary (Cont’d)
(2) Rear final drive [R200 (mechanical LSD)]

Final drive R200 (mechanical LSD)
Engine RB26DETT

Item
Rin

ing gear rear runout _ Runout limit 0.05 (0.020) max.
Companion flange runout mm (in)
Drive pinion totai preload N-m {kg-m, ft-Ib) 1.4-31(0.14-032 10-23)
Side bearing preload N-m (kg-m, fi-1b) 0.3-1.5(0.03-0.15,02-1.1)

Pinion nut tightening torque

N-m {kg-m, ft-Ib}

186 - 294 (19 - 30, 137 - 217}

Ring gear bolt tightening torque

N'm (kg-m, ft-ib)

177 - 196 (18 - 20, 130 - 145)

lem

Standard value

Side gear rear surface clearance

R200 (mechanical LSD)

mm (in)

Non-adjustable

Side bearing preiocad adjusting washer selection calculation equation

T,: Left side {drive gear rear side) washer thickness
T,: Right side (drive gear, gear tooth side} washer thickness

A: Housing mark [Standard value: 117 mm (4.61 in}} Note 1

B: Housing mark [Standard value: 65 mm (2.56 in)] Note 1

C: Differential case mark [Standard value: 128 mm (5.04 in)] Note 1
D: Differential case mark [Standard vatue: 97 mm (3.82 in)] Note 1
E: Bearing mark [Standard value: 21 mm (0.83 in)] Note 2

F: Bearing mark [Standard vaiue: 21 mm (0.83 in)] Note 2

G: Spacer mark [Standard value: 8.1 mm (0.319 in)] Note 2

Note 1: Printed mark indicated following value marked by aiphabet is based on standard value of 0. It is added to actual

measured value in 0.01 increments,

For example: A2 mark indicates 117.02 mm {4.61 in).
Note 2: Printed indicates following value marked by alphabet is based on standard value of 0. It is subtracted from actual

measured value in 0.01 increments.

For example: The E3 mark indicates 20.97 mm (0.8256 in).

T, =(A-
T, = {B-

C+D+E+G) % 001+ 207
D + F} x 0.01 + 207
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C5 FINAL DRIVE

1. Summary (Cont’d)

T,, T, Side bearing preload adjusting washer R200 (mechanical LSD)

Thickness mm (in)

Part number

Thickness mm (in)

Part number

2.00 (0.0787)
2.05 (0.0807)
2.10 (0.0827)
2.15 (0.0846)
2.20 (0.0866)
2.25 (0.0886)
2.30 (0.0906}

38453 N3100
38453 N3101
38453 N3102
38453 N3103
38453 N3104
38453 N3105
38453 N3106

2.35 {0.0925)
2.40 (0.0945)
2.45 (0.0965)
2.50 {0.0984)
2,55 (0.1004)
2.60 (0.1024)
2.65 (0.1043)

38453 N3107
38453 N3108
38453 N3109
38453 N3110
38453 N3111
38453 N3112
38453 N3113

Backlash drive gear - drive pinion gear

mm {in)

0.3 - 0.18 {0.0051 - 0.0071)

Pinion height adjusting washer R200 (mechanical LSD)

Thickness mm (in)

Part number

Thickness mm (in)

Part number

3.00 {0.1217)
3.12 (0.1228)
3.15 (0.1240)
3.18 (0.1252)
3.21 {0.1264)
3.24 (0.1276)
3.27 {0.1287)
3.30 (0.1299)
3.33 (0.1311)
3.36 (0.1323)

38154 PG0D17
38154 PEO18
38154 PEO19
38154 P6020
38154 P6O21
38154 P6022
38154 P6023
38154 PE024
38154 P6025
38154 P6026

3.39 (0.1335)
3.42 (0.1348)
3.45 (0.1358)
3.48 (0.1370)
3.51 (0.1382)
3.54 (0.1394)
3.57 (0.1408)
3.60 (0.1417)
3.63 (0.1429)
3.66 (0.1441)

38154 P&027
38154 P6028
38154 P6029
38154 P6030
38154 P6031
38154 Pe03z2
38154 P6033
38154 P6034
38154 P6035
38154 P6036

Drive pinion bearing preload

N-m {kg-m, fi-b)

1.1-1.7 (0.11 - 0.17, 0.8 - 1.2)

Drive pinion preload adjusting washer spacer R200 (mechanical LSD)

Thickness mm (in)

Part number

Thickness mm (in}

Part number

456 (1.795)
45.9 (1.807)
46.2 (1.819)

38165 10V05
38165 10V06
38165 10V07

46.5 (1.831)
46.8 {1.843)

38165 10V00
38165 10vVO1

Drive pinion preicad adjusting washer R200 (mechanical LSD)

Thickness mm (in)

Part number

Thickness mm {in)

Part number

3.81 (0.1500)
3.83 (0.1508)
3.85 (0.1516)
3.87 (0.1524)
3.89 (0.1531)
3.91 (0.1539)
3.93 (0.1547)
3.95 (0.1555)

38125 61001
38126 61001
38127 61001
38128 61001
38129 61001
38130 61001
38131 61001
38132 61001

3.97 (0.1563)
3.99 (0.1571)
4.01 (0.1579)
4.03 (0.1587)
4.05 (0.1594)
4.07 {0.1602)
4.09 (0.1610)

38133 61001
38134 61001
38135 61001
38136 61001
38137 61001
38138 61001
38139 61001

LSD friction plate

Thickness mm (in)

Part number

1.75 (0.0689)
1.85 (0.0728)

38432 N9QOO
38432 N9001
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C5 FINAL DRIVE

o= Front

Qil ssal

C06-0403B

C06-04058

e
e
~Screwdriver

=

N——

C08-0407B

2. On-vehicle Inspection and Preparation
(1) Front final drive (F160)

[Point 1] Oil leak inspection ,
e Replace oil seal with unit in vehicle if oil leaks from seal.

[Point 2] Oil level inspection
e Check oil level from filler plug hole.
® Use recommended Nissan gear oil hypoid GL-5 85W-80.

CAUTION:
When installing filler plug and drain plug, apply silicon bond
TB1215 (KP210 00200) to thread surface. Tighten to following
tightening torque.
Tightening torque:
25 - 34 N'm (2.5 - 3.5 kg-m, 18 - 25 ft-Ib)

[Point 3] Rear oil seal replacement

e Use flange wrench (special tool) to remove drive pinion nut.

CAUTION:
Replace drive pinion nut after every disassembly.

¢ Remove companion ftange using puller.
¢ Check companion flange seal surface for wear and replace
if worn.

CAUTION:
Do not repair companion flange with sandpaper or use again,

¢ Use screwdriver to remove oil seal.

CAUTION:
Never reuse oil seal.
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C5 FINAL DRIVE

C06-0408B

Housing

C06-04108

!
KV381 00300, g\

& Pipe, inner diameter
.3 mm {0.98 in) min.

C06-04118

2. On-vehicle Inspection and Preparation
(Cont’d)

e Use suitable drift {(special service tool) and install seal in
position shown in figure.

CAUTION:

(1) Do not install the oil seal at an angle.

(2) Coat the sliding surface of the oil seal lip with MP special
grease No. 2.

A: 2.0:£0.2 mm (0.079 + 0.008 in)

e Use flange wrench (special service tool) to tighten drive
pinion nut to specified torque.
Tightening torque:
167 - 196 N-m {17 - 20 kg-m, 123 - 145 ft-lb)
CAUTION:
Always use new drive pinion nut, Coat nut screws and seat with
Nissan gear oil hypoid GL-5 85W-90.

[Point 4] Side oil seal replacement

Right oil seal

o Remove oil seal using oil seal puller (special service tool).
CAUTION:
Never reuse the oil seal.

e Insert drift (special service tool) on pipe with 25 mm (0.98
in) inner diameter on lip and press seal flush with case.

CAUTION:

(1) Do not install seal at angle.

(2) Coat sliding lip surface of oil seal with MP special grease
No. 2,
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C5 FINAL DRIVE

C08-04148

Oil seal

,~ Gasket

C06-02938

e A

Co6-02808

2. On-vehicle Inspection and Preparation
(Cont’d)

® Letft oii seal

e Use oil seal puller (special service tool) to remove drive

shaft (refer to C6 DRIVE SHAFT, 3 Drive Shaft Removal and
Installation) and side shaft.

CAUTION:
Never reuse oil seal.

e Use drift (special service tool) and install oil seal flush with
case.

_ CAUTION:

(1) Do not install seal at angle.
(2) Coat sliding lip surface of oil seal with MP special grease
No. 2,

[Point 5] Side éhafl end play inspection

e Turn side shaft two or three times. Check for abnormal
noise or improper rotation and then measure end play.

e Set dial gauge on side shaft and move in axial direction to
measure end play. |f end play exceeds standard value
adjust with shims. Refer to 3-2 (2) Front final drive side
shaft assembly and disassembly.

End play standard value:
0 - 0.1 mm (0.004 in)

(2) Rear final drive [R200 (Mechanical LSD)]

[Point 1] Oil leak inspection

e When there is leak from oil seal, replace without removing
final drive from vehicle.

e When there is leak from gasket, remove differential assem-
bly from vehicle and repiace gasket.

[Point 2] Oil level inspection
® Check oil level from filler plug hole.
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C5 FINAL DRIVE

C06-02828

C06-02838

C06-02858

COo5-03198

2. On-vehicle Inspection and Preparation

(Cont’d)

[Point 3] Front oil seal replacement

e Before oil seal replacement, measure drive pinion total
preload.

® Use cam sprocket wrench (special service tool) to remove
drive pinion nut.

e Use puller to remove companion flange.

e Use oil seal puller (special service tool) to remove oil seal
from gear carrier housing.

CAUTION: '

Remove rear wheel speed sensor before removing oil seal.

e Install oil seal using drift (special service tool).

CAUTION:

{1) Do not install seal at angle.

(2) Coat sliding surtace of oil seal lip with MP special grease
No. 2.

e Tighten drive pinion to torque indicated below.
Drive pinion tightening torque:
186 - 294 N'm (19 - 30 kg-m, 137 - 217 fi-Ib)
e Adjust drive pinion total preload to same value before oil
seal replacement.
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C5 FINAL DRIVE

2. On-vehicle Inspection and Preparation
(Cont’d)

[Point 4] Side flange oil seal replacement

e Remove drive shaft (refer to C6 DRIVE SHAFT, 3 Drive Shaft
Removal and !nstallation). Insert lug nut wrench into notch
as lever and remove circlip.

¢ Circlip removal value

B200 {right & left) Final drive side

C06-02668

e Use oil seal puller (special service tool) to remove oil seal.

$T3329 0001

C06-02878

e Use drift (inner diameter 42.5 mm (1.673 in) , outer diame-
ter 70 mm {2.76 in) to install oil seal.

CAUTION:

(1) Do not install seal at angle.

(2) Coat sliding surface of oil seal lip with MP special grease
No. 2.

Cos-02888
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C5 FINAL DRIVE

3. Final Drive Removal and Installation,
Assembly and Disassembly

3-1 REMOVAL AND INSTALLATION FROM VEHICLE
(1) Front final drive (F160)

@) F160 final drive removal and instaliation

Remove and install front final drive (F160), engine and cil pan as a single unit {refer to section B oil pan
removal and instatlation).

@ Side shaft removal and installation

O] 16-21 Nm
(1.6 - 2.1 kg-m, 12 - 15 ft-1b)

et & Spacer {Point 1]

*Shim [Point 2]

Side shaft assembly

% : Selection parts

€3 : Always replace after every disassembly, 0604158

[Point 1] Spacer installation

o Install spacer so packing side faces final drive housing
side.

CAUTION:

Never reuse spacer.

Spacer

Housing side

Packing

C06-04168

Side retainer  Side shaft [Point 2] Side shaft bearing end play measurement

e Measure dimensions A and B shown in figure to calculate
stde shaft bearing end play.

C06-04268
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C5 FINAL DRIVE
3. Final Drive Removal and Installation,
Assembly and Disassembly (Cont’d)

¢ Measure dimension A as shown in figure.
CAUTION:
Measure bearing on outer race side.

C06-0427B

¢ Measure dimension B as shown in figure.

C06-04288

Side shaft bearing adjusting shim selection

e Use the foilowing equation to calculate shim size required
to obtain standard end play value.
End play:
0 - 0.1 mm (0 - 0.004 in)
T (shim thickness) = A—B
Adjustment Shims

Thickness mm (in) Part number
0.1 (0.004) 38233 03vD1
0.2 (0.008) 38233 03v02
0.3 (0.012) 38233 03v03
0.4 (0.016) 38233 03V04
0.5 (0.020) 38233 03V05

Side shaft end play inspection

e Install side shaft in vehicle and check end play. Refer to 2-£
SIDE SHAFT END PILLAY INSPECTION for procedures.
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C5 FINAL DRIVE

3. Final Drive Removal and Installation,
Assembly and Disassembly (Cont'd)

(2) Rear final drive [R200 (mechanical 1.SD)]

ETS hydrautic unit

21-26
FE21-27,15- 200

Upper stopper
Final drive assambly

[Point 3]

Propeller shaft
{Point 1]

[ 64-74

(6.5 -7.5, 47 - 54)

21-28 B-1 o) 44 -58
o & 1.2, ) (0.8 -1.1,5.8 - 8.0) "/ﬂ(g:;s ;l;.)SB
: 15 - 20) c/ . e
q 84 - 108{8.5 - 11,
; . (i (80
) B © g —-’@ @
: [Q)aa-5.8 T
& 19-? [O] 98- 1185 (0.45 - 0.59, Power cylinder assembly >
T {10-12.  33-43) * Vehicles aquipped with
g 72 - 87) [Point 4] SUPER HICAS system —
Dust shield '

[Point 2]

i [O] 98- 118 (10-12 72 - 87)

[C: Nem {kg-m, fr-tb)
CO06-0417B

[T) %8-118(10-12, 72 87).

C08-03948

[Point 1] Propellér shaft and drive shaft separation

e Paint mating mark on companion flange before separating
propeller shaft and final drive.

e Remove bolt from drive shaft and side flange and separate
them.

CAUTION:

Use paint to make mating marks. Do nol scratch the parts.

[Point 2] Dust shield remova! and installation

Removal
e Use screwdriver to remove dust shield as shown in figure.
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C5 FINAL DRIVE

C0B-0393B

C06-03978

-1
44-58 @ (0.8=1.1, 5800

LRl |
Dms-11.62-89)
[ : Nem {(kg-m, fi-ib)

@ ViewE /

Power cylinder COB-0290B

C08-0334B

3. Final Drive Removal and installation,

Assembly and Disassembly (Cont’d)

Installation

e Install dust shield with drift [inner diameter 85 mm (3.35 in),
outer diameter 67 mm (2.64 in)].

CAUTION:

Align notch with sensor before installation.

[Point 3] Differential mount insulator removal and
installation

Removal

e Remove insulator with drift [outer diameter 32 mm (1.26 in),
inner diameter 26 mm (1.02 in)] as shown in figure.

Installation

e Instali insulator with drift [outer diameter 50 mm (1.97 in),
inner diameter 25 mm (0.98 in)] as shown in figure.

[Point 4] Final drive removal and installation

e In vehicles equipped with SUPER HICAS, perform the fol-
lowing procedures because the the nut @ on rear side of
final drive interferes with power cylinder air bieeder.

Removal

¢ Remove final drive and member nuts ® (3), then remove
HICAS piping member bolts (2) and nut © (1). Next,
remove power cylinder bolts & (2).

CAUTION:

Do not remove power cylinder piping.

e Lower power cylinder piping, remove remaining final drive
nut @ and detach final drive.

CAUTION:

Always support final drive with transmission jack during
removal and installation.
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C5 FINAL DRIVE

Part (F})

Power cylinder

C06-02968

3. Final Drive Removal and Installation,
Assembly and Disassembly (Cont’d)

Installation

e Assembly is the reverse of disassembly.

CAUTION:

Pay attention to following points when installing power cylin-

der.

(1) Part (F) on the left side of power cylinder determines posi-
tion. Install part (F) first and then install power cylinder.

Power cylinder bolt tightening torque:
84 - 108 N-m (8.6 - 11 kg-m, 62 - 80 fi-Ib)

(2) Install nut © for piping first.

(3) After installing nut, make sure rear suspension toe-in dis-
tance conforms to specification range indicated below. If
toe-in distance does not conform, make adjustment. Refer
to C8 REAR SUSPENSION AND AXLE, 2-4 WHEEL ALIGN-
MENT INSPECTION AND ADJUSTMENT for adjustment pro-
cedures.

Standard distance:
2.0"22 mm (0.079 *)0as in)

3-2 FINAL DRIVE ASSEMBLY AND DISASSEMBLY

(1) Front final drive (F160)

F160 model

Engine assembly

Side retai Oil pan one-piece
e retainar aluminum housing

?
B, -
S R eIy S0
0 aLa

Pinion mate gear ol-a_piece
gusset

CO6-0399A
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C5 FINAL DRIVE
3. Final Drive Removal and Installation,

!d)

Assembly and Disassembly (Cont
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CS5 FINAL DRIVE

CO06-04508

‘\ o

& /7 C0B-0451B

y/

CO6-04528

3. Final Drive Removal and Installation,
Assembly and Disassembly (Cont’'d)

[Point 1] Inspection before disassembly

e Drain oil.
¢ Remove carrier cover,
CAUTION:

if carrier case is worn or cracked, replace unit assembly.

e Remove side shaft assembly nut.
e While tapping with plastic hammer, remove side shaft
assembly from carrier case.

Total preload inspection

¢ Turn companion flange a few times. Use prelocad gauge to
measure total preload.
Total preload standard:
1.6 - 2.2 N'm (0.16 - 0.22 kg-m, 1.2 - 1.6 ft-Ib)
e If torque preload is not within the specification range,
adjust pinion bearing preload and side bearing preload.

# Use lower drive pinion spacer and thinner
Excess preload: washer.
e Use thicker side bearing retainer shim.

¢ Use longer drive pinion spacer and thicker
insufficient preload: washer.
e Use thinner side bearing retainer shim.

® Hypoid gear and backlash inspection

e Position dial gauge on drive gear surface and measure
backlash.
Backlash standard value:
0.13 - 0.18 mm (0.0051 - 0.0071 in)
e If backlash is not within the specification range, adjust by
increasing or decreasing side bearing washer (carrier case
side) thickness.
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C06-0455B8

3. Final Drive Removal and Installation,
Assembly and Disassembly (Cont’d)

Use thinner side bearing washer
{carrier case side).

Excess backlash:

Use thicker side bearing washer

Insufficient backlash: . .
(carrier case side).

(© Drive gear runout inspection

o Position dial gauge on drive gear rear surface. Turn drive

gear a few times and measure runcut.
Runout limit:
0.05 mm (0.0020 in) max.

e If runout is not within the specification range, check drive
gear contact condition {foreign matter between drive gear
and differential case, differential case or drive gear
deformation, etc.).

e If drive gear is worn or deformed, replace hypoid gear
assembly. If there is differential case deformation, replace
case.

@ Companion flange runout inspection

e Position dial gauge on companion flange surface (inside
propeller shaft surface bolt holes) and measure runout.
Runout limit:
0.05 mm {0.0020 in } max.
e Settestindicator inside companion flange (inner lower sur-
face) and measure runout.
Runout limit:
0.05 mm (0.0020 in }) max.
CAUTION:
If surface is rusted, remove rust before measuring surface.

e If runout is not within the specification range, rotate posi-
tions of both companion flange and drive pinion 90° to min-
imize runout.

e If runout is still not within the specification range even after
rotating relative positions of flange and drive pinion,
replace companion flange.

o If runout is still not within the specification range even after
replacing companion fiange, the pinion bearing and drive
pinion gear tooth contact pattern may be incorrect or the
pinion bearing may be fauity.
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Back side

Heel side

Toe side

Drive side

Toe side

Hee! side

CO0G-04568

CDB-04578

C06-04588

I

C06-04598

3. Final Drive Removal and Instaliation,

Assembly and Disassembly (Cont’d)

(® Hypoid gear mesh inspection

e Apply a light coat of powdered titanium oxide and oil or
equivalent to drive gear teeth.
Rotate gear slowly in both directions a few times and check
gear tooth contact pattern.

e Check gear contact pattern on both drive side (accelera-
tion) and back side (deceleration).

CAUTION:

Refer to h. Hypoid gear tooth contact inspection for details on

applying powdered titanium oxide and gear tooth contact

inspection.

e If gear tooth contact is faulty, increase or decrease height
washer thickness to adjust position.

[Point 2] Drive gear and differential case assembly
removal

e Remove side retainer bolts.

e Insert screwdriver in side retainer notch and raise retainer.
e While removing side retainer, tap gear case with plastic
hammer and remove retainer.

e Remove differential case assembly from carrier case.
CAUTION:
Be careful not to scratch carrier cover during removal.
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Carrier case side

C08-04608

Carrier case side
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C0B-04628

C06-0463B

COB-04648

3. Final Drive Removal and Installation,

Assembly and Disassembly (Cont’d)

e Use puller (special service tool) and remove side bearing
and outer race.

CAUTION:

Remove side bearing and adjusting washer together in carrier
case side,

e Make an identification mark on outer race to prevent incor-
rect assembly of left and right sides.

e Use puller (special service tool) to remove oil seal.

[Point 3] Drive pinion assembly removal
e Use flange wrench and remove pinion lock nut.

e Use puller to remove companion flange.

e Install pinion lock nut on drive pinion.

CAUTION:
Set pinion lock nut even on drive pinion to prevent damage 1o
pinion threads.

e Using copper hammer, remove drive pinion from carrier
case.
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side

Differential case side

CO6-04658
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C06-03458

3. Final Drive Removal and Installation,

Assembly and Disassembly (Cont’'d)

e Use a brass shaft and tap bearing outer race evenly to
remove race from carrier case.

e Remove bearing and oil seal together in companion flange
side.

e Use bearing replacer (special service tool) and remove
drive pinion and differential case side bearings.

[Point 4] Difterential case disassembly

Side bearing removal

e Set differential case assembly in vise. Using puller set
(special service tool), remove side bearing.

CAUTION:

{1) When placing unit in vise, always use copper plates to
prevent side bearing and drive gear from being scratched.

(2) Do not remove side bearing except for replacement.

(@ Drive gear removal

e Remove differential case boits. .
e Tap side of drive gear with plastic hammer and remove
drive gear.

CH-145



CS5 FINAL DRIVE

3. Final Drive Removal and Installation,
Siforertial cartor ine | ASS€Mbly and Disassembly (Cont’d)

(© Side gear surface clearance inspection

Feelor gauge

position e Clean thoroughly to prevent side gear, side gear thrust
washer and differential case from being coated with gear
oil.
e Position differential case upright to enable side gear mea-
surement.

C06-04678

® Insert feeler gauges of same thickness from both sides in
Feeler gauges of same thickness rear surface of side gear to prevent side gear from falling
and then measure clearance.
e Rotate side gear, measure clearance in three locations and
caiculate average value.
Side gear rear clearance:
0.15 mm (0.0059 in) max. (Gear must rotate without
resistance.)

C06-04688

e Turn differential case upside down and measure side gear
clearance on opposite side in same manner.
Side gear rear clearance:
0.15 mm (0.0059 In) max. (Gear must rotate without
resistance.)
If side gear clearance is not within specification, select
proper thrust washer thickness to adjust ciearance.

Excess rear clearance: Use thicker thrust washer.

Feolar gauge of

same thickness Insufficient rear clearance: Use thinner thrust washer.

C06-0469B8

@ Disassembly

Use pin punch (special service tool) to remove pinion mate
shaft lock pin.

C06-0470B

e Remove pinion mate shaft.

C0B-0471 é
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3. Final Drive Removal and Instaliation,
Assembly and Disassembly (Cont’d)

e Rotate pinion mate gear. Remove pinion mate gear and
pinion mate thrust washer, side gear and side gear thrust
washer from differential case.

C06-04728

e Refer to {Point 6] (described later) for inspection proce-
dures of side gear, side gear thrust washer, pinion mate
shaft, pinion mate gear, pinion mate thrust washer and dif-

ferential case.

COB-0473B

[Point 5] Side shaft assembly disassembly

., Hydraulic press
e Use hydraulic press and remove side shaft from retainer.

—=(( @@« @@*

ST 2381 0001

C06-0420B
e Use hydraulic putler (special service too!) and remove oil
seal from retainer.
ST 3325 ool
C06-04218

e Use drift (special service tool) and remove bearing from

retainer.

C06-0474B
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3. Final Drive Removal and Installation,

Bearing
€3 0il seal

@ & Side shaft

Side retainer

€ | Always replace after every disassembly.

Assembly and Disassembly (Cont’'d)

e Clean disassembled parts in suitable solvent and blow dry
with compressed air. Repair or replace worn or scratched
parts as follows.

Item Processing
¢ Replace ¢il seal if seal lip contact surface is worn
Side shaft [approx. 0.1 mm (0.004 in}} or exhibits heat deforma-
tion.
Retainer e Replace if worn, scratched or.cracked.

e Rotate bearing by hand and check for wear, scratches,
Bearing pitting or flaking. Replace bearing if noisy or damaged
or rotation is not smooth.

# Always replace with new seal after removal. Replace if

Qil seal
there is lip wear, fatigue, damage or other problem.

[Point 6] Part inspection

¢ Clean disassembled parts in suitable solvent and blow dry
with compressed air. Check for wear, scratches or other
damage and replace as indicated below.

ltem Processing
e Check cause of abnormal gear tooth contact and correct during assembly.
Hypoid gear e If wear is excessive, replace gears which cannot be adjusted as sets.
» if gears are cracked, scratched or damaged replace as set.
Bearin # Check for wear, scratches, pitting, rust or flaking. Rotate bearing by hand and
g replace as necessary.
e Check for wear, scratches, or other damage on gear surface and replace as
Side gear and pinion mate gear necessary.
o Check for wear, seizing of thrust washer and replace as necessary.
Side gear and pinion mate gear thrust ® Check for wear, seizing, scratches, or other damage and replace as neces-
washer sary.
Gil seal o Always replace with new seal afier removal. Replace if there is lip wear,
tatigue or other problem,
Differential case & Replace case if sliding parts are cracked or worn.
& Replace seal if seal lip contact surface is worn [approx. 0.1 mm (0.004 in)] or

Companion flange

exhibits fatigue.

Side retainer
Drive gear

Circlip Circlip

-

[Point 7] Differential case assembly
e Assemble thrust washer in side gear.
Note:

Make sure thrust washer used in assembly is same washer or
thickness as disassembled washer.

Side gear
{side retainer
side)

Carrier case
CNe-04758

e Coat sliding parts of differential case, gears and thrust
washer with gear oil.

e Assemble side gear and thrust washer, pinion mate gear
and thrust washer in differential case.
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C08-04768

C06-04778

Feeler gauge
insertion
position // |2

Differertial center line
=

C06-0467B

Feeler gauges of same

thickness

C06-04688

Feeler gauge of ‘
same thickness -

CQ06-0469B

3. Final Drive Removal and Installation,
Assembly and Disassembly (Cont’d)

CAUTION:

Assemble side gear with circlip in side retainer side.

e Align two pinion mate gears in diagonal position. Rotate
gears and install in differential case.

e Align differential case lock pin hole and shaft lock pin hole
and assemble pinion mate shaft.

e Place differential case so side gear to be measured faces
up.

e Insert feeler gauges of same thickness from both sides in
rear surface of side gear to prevent side gear from falling
and then measure clearance.

e Rotate side gear, measure clearance in three locations and
calculate average value.

e Select side gear thrust washer so clearance is within spec-
ification shown below.

Side gear rear clearance:
0.15 mm (0.0059 in) max. (Gear must rotate without
resistance.)

e Turn differential case upside down and measure side gear
clearance on opposite side in same manner.

e If rear clearance is not within specification, select proper
thrust washer thickness to adjust clearance.

Excess rear clearance: Use thicker thrust washer.

Insufficient rear clearance: Use thinner thrust washer.
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Side gear thrust washers

3. Final Drive Removal and Installation,

Assembly and Disassembly (Cont’d)

Thickness mm (in) Part number Thickness mm (in) Part number Thickness mm (in) Part number
(0_0(;2: g:;;so) 38424 W1010 . 003;?2 3:2227) 38424 W1014 (. ooéii 8:327 4 38424 W1018
oo oy | s | OB g | 09009 o
(o.oc;;: gf;;oa) 38424 w1012 (o,gégg 3:3250) 38424 W1016 (0_(?3':2 :):g;gs) 38424 W1020
(o.cg;; i g:ﬁgw) 38424 W1013 (0.0%23 i 3ﬁ§§ez) 38424 W01 (0,013'3; ;ig:og) 38424 W1021

e Use pin punch (special service tool) to insert lock pin in
pinion mate shaft.

CAUTION:
Always replace lock pin with new part after every disassembly.

C06-04788

e Coat drive gear threads with one or two drops of Locktite.

C06-04798

e install drive gear in differential case.
e Coat bolt seat with rust preventative oi! and tighten bolts
evenly in criss-cross sequence.
Tightening torque:
93 - 113 N'-m (9.5 - 11.5 kg-m, 69 - 83 ft-Ib)

l C06-04808
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C08-04818

Companion flange side

*
ST o
§T3532 50007]

T306 2oooﬁ

!

Pinion height adjusting washer

C06-03818
+
e
Pinion height adjusting washers
Thickness Thickness
mm {in) Part number mm {in} Part number
2,08 (0.1217) | 38154 U1500 | 3.29 (0.1335) 38154 U1610
3.12 (0,1228) | 38184 U501 | 3.42 (0.1346) 38154 U151
3.15 (0.1240) | 38154 U1502 | 3.45 (0.1358) 38154 U1512
3.18 {0.1252) | 38154 U1503 | 3.48 {0.1370) 381564 U1513
3.21 (0,1264) | 38154 U1504 | 3.51 (0.1382) 32154 U1514
3.24 (01276} | 38154 U1505 | 3.54 (0.1394) 38154 U1515
327 (0.1287) | 38154 L1506 | 3.57 (0.1406! 28154 U1518
3,30 (0.1298] | 38154 U1507 | 3.60 (0.1417) 38154 V1817
3.93 10.1319) | 38154 UIS0B | 3.63 (0.1428} | 31 54 UG8
3.36 (0.1323) | 38154 U1509 | 3.68 {0.1441) | 38154 L1619

3. Final Drive Removal and Installation,
Assembly and Disassembly (Cont’d)

e Use drift (special service tool) and press-fit side bearing in
differential case.

CAUTION:

Use hammer o start bearing installation. Set differential case

and bearing in vertical position and press-fit bearing.

[Point 8] Hypoid gear contact and backlash inspection

(@ Pinion bearing outer race instailation

e Use drift (special service tool) to install pinion bearing
outer race in carrier case.
CAUTION: _

Press-fit outer race straight into carrier case and not at an
angle.

(@ Pinion height adjusting washer installation
(temporary installation)

e Assembie height adjusting washer on drive pinion.
CAUTION:

Make sure height adjusting washer used for assembly is same
washer or same thickness as washer that was removed.

(© Gear set replacement washer selection

e When replacing hypoid gear set, calculate processing error
correction value for new and former drive pinion and select
suitable washer.

e Processing error correction
T=T, + {t; - 1)

T: Thickness of washer to be installed
Tq: Thickness of removed washer
t,: Former drive pinion head number

{Processing error is expressed in unit of 1/100 mm)
t,: New drive pinion head number

(Processing error is expressed in unit of 1/100 mm)
Calculation example:
T, =321 t, = +2 1 = -1

Then: T = 3.21 + [(2x 0.01) — (-1 x 0.01)] = 3.24

e Install washer temporarily on drive pinion.
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Press

Pinion height
adjusting washer

C0B-04838

Co8-04528

3. Final Drive Removal and Installation,
Assembly and Disassembly (Cont’d)

@ Pinion bearing installation

e Use drift (special service tool) and install bearing.
CAUTION:
Make sure washer is facing correct direction.

@® Drive pinion and bearing installation

e Coat bearing with gear oil.
o Assemble drive pinion and bearing in carrier case without
spacer and adjusting washer.

¢ Install companion flange without oil seal.
e Coat drive pinion threads and pinion nut seat with rust-
preventative oil and install nut temporarily.

e Tighten pinion lock nut to specified preload torque.

Pinion bearing preload standard value

(without oil seal installed):

0.7 - 1.0 N-m (0.07 - 0.10 kg-m, 0.5 - 0.7 ft-Ib)

CAUTION:
Tighten pinion lock nut in 5° to 10° increments while preload is
measured because spacer is not inserled. Do not tighlen exces-
sively.
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C06-04868

5T3061 1000
ST3062 1000

C06-04878

2 ST3061 1000
$T3062 1000

C06-04888

C06-D4598

3. Final Drive Removal and Installation,
Assembly and Disassembly (Cont’d)

(@ Ditferential case installation

e Install side bearing adjusting washer (carrier case side) in
carrier case.

CAUTION:

Make sure adjusting washer used for assembly is same washer

or same thickness as washer that was removed. Otherwise, use

washer indicated below.

Part number
38453 03v01

Thickness mm {in}

2.00 (0.0787)

e Use drift (special service tool) and install side bearing
outer race (carrier side) in differential case. .

CAUTION:
Do not tap with excessive force.

e Use drift (special service tool}) and install side bearing
outer race in side retainer.

e Coat bearing with gear oil.
e Install differential case assembly in carrier case.

CAUTION:
Do not scratch carrier cover surface.
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3. Final Drive Removal and Installation,
Assembly and Disassembly (Cont’d)

e Assemble side bearing adjusting shim in side retainer.
CAUTION:

Make sure adjusting shim used for assembly is same shim or
same thickness as shim that was removed.

C06-04898

¢ Install side bearing adjusting shims so they face the two
notches on top and rear of carrier case.
e Install side retainer in direction of arrow facing front of
carrier case.
Tightening torque:
16 - 19 N'm (1.6 - 1.9 kg-m, 12 - 14 ft-lb)
CAUTION:
Do not install O-ring.

C06-0490B

@ Total preload measurement

¢ Rotate companion flange more than 20 times. Measure pre-
load with preload gauge.
Total prefoad standard value
(without oil seal installed):
1.5-2.1Nm (0.15 - 0.21 kg-m, 1.1 - 1.5 fi-Ib)
e If preload torque is not within specification range, adjust by
selecting suitable shim thickness for side retainer.

Excessive preload: Use thicker shim,

Use thinner shim.

C06-045268 Insufficient preload:

Side bearing adjusting shim (side retainer side)

Thickness mm {in) Part number Thickness mm {in}) Part number Thickness mm (in) Part number
0.35 {0.0128) 38453 (03vE0 0.65 {(0.0256} 38453 03Ve6 0.95 (0.0374) 38453 03V72
0.40 (0.0157) 38453 03ve1 0.70 (0.0276) 38453 03ve7 1.00 {0.0394) ' 38453 03V73
0.45 {(0.0177) 38453 03v62 0.75 {0.0295} 38453 03v68 1.05 (0.0413) 38453 03v74
0.50 {0.0197) 38453 03v63 0.80 {0.0315) 38453 03v69 1.0 (0.0433) 38453 03V75
0.55 (0.0217) 38453 03v64d 0.85 {0.0335} 38453 03V70 1.15 (0.0453) 38453 03vV76
0.60 (0.0236) 38453 03ve5 0.90 {0.0354) 38453 0371

@ Gear tooth contact inspection

e Coat both sides of drive gear tooth surface with titanium
oxide.
Rotate drive gear and drive pinion and check gear tooth
contact pattern.
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3. Final Drive Removal and Installatlon,

Back side

T~

Drive side

C06-00758

Gear tooth contact pattern standard

Assembly and Disassembly (Cont’d)

e Check drive gear tooth contact in four locations, on the
drive side (acceleration side) and back side (deceleration).

Contact pattern

Pinion height adjusting

washer selection value Adjustment
Back side Drive side mm (in)
Toe comtact Heel contact Heel contact Toe contact
' o +0.15 (+0.0059) Necessary
Toe cortact Heel contact Hee! contact Toe cortact
+0.12 (+0.0047) 1
oe contact Heel contact
o6 comact Heel contact Hesl contact Toe contact .
= +0.06 (+0.0024) Unnecessary
oa cortact Heel contact Heel contact  Toe contact
Tos contact  Heel contact Heel contact  Toe cortact
0 {0 Il
Heel contact Toe contact
=0.03 (-0.0012) T
Toe contact Hee! contact Heel contact Toe contact
Toe cortact Heel contact Heel contact Toe contact
-0.09 (~0.0035) Necessary
Toe contact  Hesl contact Heel contact Toe contact
Toe contact  Heel contact Heel contact  Toe contact
—0.15 (-0.0059) 1
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3. Final Drive Removal and Installation,

Assembly and Disassembly (Cont’d)

(D Tooth contact adjustment

e If tooth contact is not correct, change pinion height adjust-
ing washer thickness to adjust pinion height [X mm (in) in

| L= ™
=—X mm (in}
S =D
C06-03558

Pinion height adjusting washer

Thickness mm {in) Part number Thickness mm (in) Part number Thickness mm (in) Part number

3.09 (0.1217)
3.12 (0.1228)
3.15 (0.1240)
3.18 (0.1252)
3.21 (0.1264)
3.24 (0.1276)
3.27 (0.1287)

38154 U1500
38154 U1501
38154 U1502
38154 U1503
38154 U1504
38154 U1505
38154 U1506

3.30 (0.1299)
3.33 (0.1311)
3.36 (0.1323)
3.39 (0.1335)
3.42 (0.1346)
3.45 (0.1358)
3.48 (0.1370)

38154 U1507
38154 U1508
38154 1509
38154 U1510
38154 U1511
38154 U1512
38154 U1513

3,51 (0.1382)
3.54 (0.1394)
3.57 (0.1406)
3.60 (0.1417)
3.63 (0.1429)
3.66 (0.1441)

38154 U1514
38154 U1515
38154 U1516
38154 U1517
38154 U1518
38154 U1519

# Ifface contact or heel contact occur, increase pinion height
adjusting washer thickness to move drive pinion closer to
drive gear.

Face coract

C06—0076B

C06--0077B

C06-00808

e Ifflank contact or toe contact occur, decrease pinion height
adjusting washer thickness to move drive pinion away from
drive gear.

Flank cortact

C06 00788

\ £06 — 00798
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3. Final Drive Removal and installation,
Assembly and Disassembly (Cont’d)

Cog-00818

e Place dial gauge on drive gear face and measure backlash.
Backlash standard value:
0.13 - 1.18 mm (0.0051 - 0.0465 in)
e If backlash is not within specification range, change thick-
ness of carrier case side side bearing adjusting washer to
adjust.

Excess backlash: Use thicker washer.

Insufficient backlash: Use thinner washer.

~

CO0B-04538

Side bearing adjusting washer (Carrier case side)

Thickness mm (in) Part number Thickness mm (in) Part number Thickness mm (in) Part number
1.95 (0.0768) 38453 03V00 2.25 (0.0886) 38453 03V06 2.55 (0.1004) 38453 03V12
2.00 {0.0787) 38453 03V01 2.30 (0.0906) 38453 03V07 2.60 (0.1024) 38453 03V13
2.05 (0.0807) 38453 03v02 2.35 (0.0925) 38453 03v08 2.65 {0.1043) 38453 03V14
2.10 (0.0827) 38453 03V03 2.40 (0.0945) 38453 03V09
2.15 (0.0846) 38453 03v04 2.45 (0.0965) 38453 03V10
2.20 (0.0866) 38453 03V05 2.50 (0.0984) 38453 03vV11

(@ Total preload measurement

e Rotate companion flange more than 20 times. Use preload
gauge to measure preioad.
Total preload standard value
(without oil seal):
1.5 - 2.1 N'm (0.15 - 0.21 kg-m, 1.1 - 1.5 fi-Ib)
e If preload is not within specification range, adjust by select-
ing suitable adjusting shim thickness.

Use thicker shim.

Excess preload:

C08-04528 Insufficient preload: Use thinner shim.

Side bearing adjusting washer (Carrier case side)

Thickness mm {in) Part number Thickness mm {in) Part number Thickness mm (in) Part number

0.35 (0.0138)

38453 03V60

0.65 {0.0256)

38453 03V66

0.95 (0.0374)

38453 03V72

0.40 (0.0157) 38453 03ve1 0.70 (0.0276) 38453 03Ve7 1.00 {0.0394) 38453 03v73
0.45 (0.0177} 38453 03ve2 0.75 {0.0295) 38453 03VE8 1.05 (0.0413) 38453 03V74
0.50 {0.0197) 38453 03VvE3 0.80 (0.0315} 38453 03ve9 1.10 (0.0433) 38453 03V75
0.55 (0.0217) 38453 03Vv64 0.85 (0.0335) 38453 03V70 1.15 (0.0453) 38453 03V76
0.60 (0.0236) 38453 03VvE5 0.90 (0.0354) 38453 03v71
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C06-0463B

C06-0464B

3. Final Drive Removal and Installation,
Assembly and Disassembly (Cont'd)

[Point 9] Drive pinion and preload adjustment

(@ Differential case assembly removal

e Insert screwdriver in side retainer notch and raise retainer.
e While pulling side retainer, tap gear lightly with piastic
hammer and remove retainer.

¢ Remove differential case assembly.

CAUTION:
Do not scratch carrier case surface.

@ Drive pinion assembly removal
e Use flange wrench and remove pinion iock nut.

e Use puller (special service tool} and remove companion
flange.

e Install pinion lock nut in drive pinion.
CAUTION:

Set drive pinion and pinion lock nut even to avoid damaging
drive pinion threads.

e Use copper hammer and remove drive pinion from carrier
case.
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C06-0493B

C06-04838

C06-04528

3. Final Drive Removal and Installation,

Assembly and Disassembly (Cont’d)

e Assemble adjusting spacer and washer on drive pinion and
install in carrier case.

Note:

Spacer and washer must be same length and thickness as parts
removed at disassembly.

Coat bearing with gear oil.
Assemble drive pinion and bearing in carrier case.

o Install companion flange without oil seal.
e Coat drive pinion threads and pinion nut seat with rust-
preventative oil and tighten nut temporarily.

e Rotate companion flange and fit bearing.

e Use preload gauge, measure preload and tighten nut.

e When tightening to specified torque, select spacer and
washer to set standard preload.

First use a long spacer and thick washer. Gradually,
exchange for shorter spacer and thinner washer.

Drive pinion tightening torque:

167 - 196 N-m (17 - 20 kg-m, 123 - 145 ft-1b)
Pinion bearing preload standard value:

0.7 - 10.8 N'm (0.07 - 1.10 kg-m, 0.5 - 8.0 fi-Ib)

If longer spacer and thicker washer are used: the preload increases.

If shorter spacer and thinner washer are used: | the preload decreases.

CAUTION:
Do not increase preload excessively.
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3. Final Drive Removal and Installation,

Assembly and Disassembly {(Cont’d)

Pinion bearing adjusting spacer (solid)

Thickness mm (in)

Part number

Thickness mm (in)

Part number

Thickness mm (in)

Part number

56.2 {2.213}
56.4 (2.220)

38130 21000
38131 21000

56.6 (2.228)
56.8 (2.236)

38132 21000
38133 21000

57.0 (2.244)
57.2 (2.252)

38134 21000
38135 21000

Pinion bearing adjusting washe

r

Thickness mm (in)

Part number

Thickness mm {in)

Part number

Thickness mm (in)

Part number

2.59 (0.1020)
2.57 (0.1012)
2.55 (0.1004)
2.53 (0.0996)
2.51 (0.0988)
2.49 (0.0980)

38127 09400
38128 09400
38129 09400
38130 09400
38131 09400
38132 09400

2.47 (0.0972)
2.45 (0.0965)
2.43 (0.0957)
2.41 (0.0949)
2.39 {0.0941)
2.37 {0.0933)

38133 09400
38134 08400
38135 09400
38136 09400
38137 09400

38138 09400

2.35 (0.0925)
2.33 (0.0917)
2.31 (0.0909)

38139 09400
38140 09400
38141 09400

e If the specified preload (by adjusting spacer, adjusting
washer selection} is set at specified torque, remove drive
pinion one time. :

e Use puller (special service tool) and remove companion
flange.

C08-04628

C06-0463B

¢ Install pinion lock nut in drive pinion.

CAUTION:

Set drive pinion and pinion lock nut even to avoid damaging
drive pinion threads.

& Use copper hammer and remove drive pinion from carrier
case.

C06-0464B
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3. Final Drive Removal and Installation,
Assembly and Disassembly (Cont’d)

e Coat bearing with gear oil.
e Assemble drive pinion and selected adjusting spacer and
washer in carrier case. Install bearing in case.

e Coat oil seal lip with Nissan MP special grease No. 2.
e Use drift {special service tool) and install oil seal to posi-
tion of dimension A shown in figure on left.
Dimension A:
1.8 - 2.2 mm (0.071 - 0.087 in)

e Install companion flange.

e Coat drive pinion threads and pinion nut seat with rust-
preventative oil and install new nut.

CAUTION:

Replace pinion nut with new part after every disassembly.

e Turn companion flange more than 20 times to fit bearing.
e Tighten drive pinion to specified torque.
Drive pinion tightening torque:
167 - 196 N-m (17 - 20 kg-m, 123 - 145 fi-Ib)
CAUTION:
Do not over-tighten.

e Use preload gauge and measure preload.
Pinion bearing preload standard value
(with oll sea! installed):
0.8 - 1.1 N-m (0.08 - 0.11 kg-m, 0.6 - 0.8 ft-Ib)
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3. Final Drive Removal and Installation,
Assembly and Disassembly (Cont’d)

[Point 10] Differential case assembly installation

e Coat side bearing with gear oil. Install differential case
assembly in carrier case.

CAUTION:

Do not scratch carrier case surface.

¢ Coat oil seal lip with Nissan MP special grease No. 2.

e Setdrift (special service tool) in side retainer and install oil
seal.

CAUTION:

After tightening bolt, wipe off extra liquid gasket inside case.

e Coat carrier case side retainer hole (through holes) with
liquid gasket {(silicon bond 1215 or equivalent).

e Install selected side bearing adjusting shim and O-rings in
side retainer. Assemble and install them in carrier case.

CAUTION:

Coat O-ring with gear oil and assemble after adjusting shim in

carrier case side.

o Position adjusting shim so that the two protrusions face
upper and rear side of carrier case and then install shim.
e Position side retainer facing front of carrier case (direction
of arrow in figure) and install.
Tightening torque:
16 - 19 N-m (1.6 - 1.9 kg-m, 12 - 14 fi-Ib)
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C06-0453B

C06-04558

3. Final Drive Removal and Installation,
Assembly and Disassembly (Cont’d)

[Point 11] Inspection after assembly

e Rotate drive pinion and drive gear a number of times. Set
dial gauge on drive gear surface and measure backlash.
Backlash standard value:
0.13 - 0.18 mm (0.0051 - 0.0071 in)
e If backlash is not within specification range, select suitable
side bearing washer thickness (carrier case side) to adjust.

Use thinner side bearing carrier
case side washer.

Excessive backlash:

Use thicker side bearing carrier
case side washer.

Insufficient backlash:

e Inspect drive gear runout.
Runout standard value:
0.05 mm (0.0020 in) max.

¢ Setdial gauge on drive gear rear surface. Rotate drive gear
and measure runout.

e if runout is not within specification limit, inspect drive gear
contact pattern (foreign matter between drive gear and dif-
ferential case, deformation, etc.). :

e If drive gear is deformed, replace hypoid assembly. If dif-
ferential case is deformed, replace case.

e Inspect companion flange runout.
Runout limit value:
0.05 mm (0.0020 in) max.

e Setdial gauge on companion flange surface (inside propel-
ier shaft instatiation surface bolt hole) and measure runout.

e Set test indicator on inside of companion flange {inside
lower surface) and measure runout.

e If runout exceeds specification limit, rotate relative posi-
tions of companion flange and drive pinion 90° and check if
runout decreases. '

e If runout still is not within specification range even if the
relative position is changed, replace companion flange.

e If companion flange is replaced and runout is still not within
specification range, the problem may be due to poor con-
tact between pinion bearing and drive pinion or faulty pin-
ion bearing.
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3. Final Drive Removal and Installation,
Assembly and Disassembly (Cont'd)

¢ Rotate companion flange more than 20 times. Use preload
gauge to measure total preload.
Total preload standard value
(with oil seal installed):
1.6 - 2.2 N'm (0.16 - 0.22 kg-m, 1.2 - 1.6 ft-Ib)
e If the preload is not within specification range, adjust pin-
ion bearing preload and side bearing preload.

® Use shorter drive pinion spacer and thinner
Excessive preload: washer.
e Use thicker side bearing retainer shim.

# Use longer drive pinion spacer and thicker
Insufficient preload: washer.
e Use thinner side bearing retainer shim.

[Point 12] Side shaft assembly installation

e Use drift (special service tool) to install bearing in retainer.
CAUTION:
Do not install bearing on inclined angle.

e Coat oil seal lip with Nissan MP special grease No. 2.

@ Use drift (special service tool) and install oil seal in

retainer.

e Use drift (special service tool) and install side shaft in
retainer.
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C06-D4278

C06-0428B

Side retainer  gide shaft

C06-04268

3. Final Drive Removal and Installation,
Assembly and Disassembly {Cont'd)

o Measure dimension A in side shaft to calculate side shaft
end play.

#® Measure dimension B in carrier case.

e Select adjusting shim so axial end play is within specifica-
tion range indicated below.
Axial end play standard value (A - B):
0 - 0.1 mm (D - 0.004 in)
Side retainer adjusting shim

Thickness Part number Thickness Part number
mm (in) mm (in)

0.1 (0.004) 38233 03Vv01 0.4 {0.016) 38233 03V04

0.2 (0.008) 38233 03v02 0.5 (0.020) 38233 03V05 -

0.3 (0.012) 38233 03V03

Lip

C06-05008

5T3532 5000
S$T3532 1000

R

oo a n.-° .2 coposotB

o Assembie selected adjusting shim and spacer in side shaft.
CAUTION:

Assemble adjusting shim in retainer and spacer in carrier case
with lip {projection) facing carrier case side before installation.

¢ Coat oil seal lip with Nissan MP special grease No. 2.
e Use drift (special service tool) and install oil seal in carrier
case.
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3. Final Drive Removal and Instalfation,
Assembly and Disassembly (Cont’d)

o Install side shaft assembly in carrier case.
Tightening torque:
16 - 21 N'm (1.6 - 2.1 kg-m, 12 - 15 #i-lb)

e Measure axial end play.
Axial end play standard value:
0 - 0.1 mm (0 - 0.004 in)

[Point 13] Carrier cover installation

e Apply a thin coat of liquid gasket {silicone bond 1215 or
equivalent) to instaltation surface bolt holes of carrier cover
and carrier case. :

CAUTION:

Remove all traces of old liguid gasket from mating surfaces

with a scraper. Wipe off any other oil, dust or foreign matter

from mating surfaces.

e Install carrier cover in carrier case.
Tightening torque:
29 - 37 N-m (3.0 - 3.8 kg-m, 22 - 27 ft-ib)
e Apply a thin coat of liquid gasket (silicon bond 1215 or
equivalent) to drain plug and filter plug and install in car-
rier case cover.

Drain plug tightening torque 25-34N-m (2.5- 3.5 kg-m, 18 - 25
Filler plug tightening torque ft-th)
Note:

Final drive must be filled with gear oil after installation in vehi-
cle. Refer to the 1-1. SPECIFICATION for the oil volume.
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3. Final Drive Removal and Installation,

Assembly and Disassembly (Cont’d)
{(2) Rear final drive [R200 (mechanical LSD)]

Mulli-plate disk clutch

Drive gear -

Pinion mate gear

Side gear Drive pinion gear
Model R200 {with LSD}

C06-0400A
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3. Final Drive Removal and installation,
Assembly and Disassembly (Cont’d)
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3. Final Drive Removal and Installation,
Assembly and Disassembly (Cont’d)

[Point 1] Inspection before disassembly
¢ Secure attachment on unit assembly.
e Drain oil from gears.

e Remove gear case cover.

CAUTION:
If carrier case is faulty, replace unit assembly.

@ Total preload inspection

¢ Rotate companion flange more than 20 times. Measure total
preload with preload gauge.
Total preload standard value: (With oil seal)
1.4 - 3.1 N'm (0.14 - 0.32 kg-m, 1.0 - 2.3 ft-Ib)
e If preload is not within specification range, adjust pinion
bearing preload and side bearing preioad.
Collapsible spacer

e Use longer drive pinion spacer and thicker
Excessive preload: washer.

# Use thinner side bearing washer.

e Use shorter drive pinion spacer and thinner
insufficient preload: washer.
e Use thicker side bearing washer.

@ Hypoid gear and backlash inspection

e Set dial gauge on drive gear face and measure backlash.
Backlash standard value:
0.13 - 0.18 mm (0.0051 - 0.0071 in)
e |f the backlash is not within specification range, adjust side
washer thickness by moving equally in both directions.

Use thicker drive gear rear washer.
Excessive backlash: |Use thinner drive gear tooth surface side
washer.

Use thinner thickness drive gear rear side
washer,

Use thicker drive gear tooth surface side
washer.

Insufficient backiash:
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Back side
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Drive side

Toa side  Heel side

C06-0456B

3. Final Drive Removal and Installation,
Assembly and Disassembly (Cont'd)
(© Drive gear rear surface runout inspection

e Place dial gauge on rear surface of drive gear. Turn drive

gear and measure runout.
Runout limit:
0.05 mm (0.0020 in) max,

e [f runout exceeds limit, check drive gear assembly condi-
tion (foreign matter jammed between drive gear and differ-
ential case, deformation of differential case or drive gear,
etc.).

e [f drive gear is faulty, replace hypoid gear assembly. If dif-
ferential case is faulty, replace case.

@ Companion flange runout inspection

e Place dial gauge on companion flange {propelier shaft
instaflation surface) and measure runout.

Runout limit:
0.05 mm {0.0020 in) max.

e Settestindicator inside companion flange (inner lower sur-
face) and measure runout.

Runout limit:
0.05 mm (0.0020 in) max.

CAUTION: _

If measurement surface is rusted, remove rust before measure-

ment.

e If runout exceeds specification limit, rotate relative posi-
tions of companion flange and drive pinion 90° and find
minimum value.

e |f runout still is not within specification range even if the
relative position is changed, replace companion flange.

o Ifcompanion flange is replaced and runout is still not within
specification range, the problem may be due to poor con-
tact between pinion bearing and drive pinion or faulty pin-
ion bearing.

® Hypoid gear tooth contact inspection

e Clean drive gear and hypoid gear teeth. Apply a light mix-
ture of powdered titanium oxide and oil {or equivalent com-
pound) to 4 iocations on drive gear. Rotate hypoid gear and
check gear tooth contact pattern.

e Check gear tooth contact pattern on drive side (accelera-
tion) and back side (deceleration) of gears.

CAUTION:

Refer to (@ Hypoid drive gear tooth contact pattern for details
on using powdered titanium mixture.

If gear tooth contact pattern is incorrect, select suitable
washer to adjust gear height.
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3. Final Drive Removal and Instaliation,
Assembly and Disassembly {(Cont’d)

[Point 2] Drive gear and differential case assembly
removal

® Check for painted mark used to align side bearing cap and
carrier case. If there is no mark, paint mark in correct
location.

CAUTION: .

The bearing cap and carrier case are assembled as a single

unit. Be especially careful not to assemble incorrectly. Paint

mating marks and do not scratch surfaces.

e Remove bearing cap bolts. Tap bearing caps lightly with
plastic hammer and remove.

e Using slide hammer (commercial service tool) separate dif-
ferential case assembly and carrier case.

e Remove differential case assembly together with side bear-
ing outer race.

e Separate side bearing outer race, adjusting washers and
bearing spacers by front surface and gear tooth surface
when they are stored.

e The bearing spacer installation position varies by hypoid
gear and gear ratio.

Gear ratio
3.916 min.

Installation position

Drive gear rear side

e Use brass shaft to remove oil seal from carrier case.
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3. Final Drive Removal and Installation,

Assembly and Disassembly (Cont’'d)
[Point 3] Drive pinion assembly removal

e Using cam sprocket wrench (special service tool), remove
pinion lock nut.

o Use drift (special service tool) to remove drive pinion
assembly.
CAUTION:

Do not allow drive pinion to fall.

€06-0522B

e Use brass shaft and tap evenly to remove outer bearing

~ k race.

*; \;* ¢ Remove bearing and oil seal together from front side.

Fromt side Rear side
e Using bearing replacer (special service tool}, remove rear
, l pinion bearing from drive pinion.
/' . i'lll]lﬁ?\h‘ $T3002 1006
2 O
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3. Final Drive Removal and Installation,
Assembly and Disassembly (Cont’d)

[Point 4] Differential case disassembly

@ Side bearing removal

o Secure differential case assembly in vice. Using side puller
set {special service tool}, remove side bearing from differ-
ential case.

CAUTION:

(1) Place copper plates on sides of bearing and drive to pre-
vent scratches when securing case assembly in vise.

{(2) Do not remove any other parts except when replacing side
bearings.

® Drive gear removal

e Remove bolts from drive gear.

e Tap side of drive gear with plastic hammer to remove drive
gear.

{® Part inspection

¢ (lean disassembled parts thoroughly and inspect for wear,

damage and other abnormalities. Perform the following
operations for non-standard conditions.

Item Operation
Hvooid gear e If gear tooth contact is incorrect, determine cause and adjust so contact is correct.
P 8 e If gear tooth surface is worn, cracked or seized, replace gear set.
Bearin e Rotate by hand 1o check for seizing, separation, wear and rust. Replace bearings as a
g matched set of inner or outer races if there is abnormal noise or other damage.
i o Always replace alter every disassembly.
Oil seal ys Tep y y

@ Replace if lip is worn, sealing power is reduced or there is other damage.

Companion flange

e Replace it oil seal lip contact surface is worn [approx. 0.1 mm (0.004 in}] or damaged.
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3. Final Drive Removal and Installation,
Assembly and Disassembly (Cont’d)

[Point 5] LSD (Limited Slip Differential) assembly and disassembly

Pressure ring
Side gear
Pinion mate gear

Pinion mate gear

Differertial case @

Spacer
Dished friction plata

Differential case @ Friction plate | | Lt
- P i Friction ptate
Pinion mate Friction disk
gear
Pinicn mate shaft
Pinion mate gear
S Side gear
Part Inspacti
; pection Pressure ring

LED assembly Inspection

C06-04298

Inspection before disassembly

sliding torque.

e Using Side Flange Dummy (special service tool), measure

Sliding torque

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

check parts.

C06-05948

(B Differential case removal and installation

Removal

Installation
e Align marks on differential case (A) and (B} as

it Alignment figure.
marks ® Tighten bolts diagonaily in several stages.

‘Differential
case

CLE-0008C

CH-174

If sliding torque is outside specifications, disassembie and

¢ Loosen screws in diagonal sequence and remove.

shown in
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C06-0009C

‘Dished friction plate

Lits

C06-0010B
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K, (Right side}
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3. Final Drive Removal and Installation,
Assembly and Disassembly (Cont’d)

© Friction disk selection

e Before assembling differential case, select friction disk to
adjust axial direction ciearance of mechanical parts in
case.

e Use the foliowing method to select parts.

e Measure differential case depth as shown in figure. Use the
following equation to calculate dimension “A".
A=C+E-D
A: Differentiai case depth

e Measure the total layered thickness of the two dished fric-
tion plates as shown in figure on left.
Right side: L
Left side: L,

e Measure the total layered thickness of the two friction
plates and one spacer as shown in figure on left.
Right side: K,
Left side: K,

e Compare the left and right total thickness of the dished
friction plates, friction plate, friction disk and spacer.
Change assembly alignment if difference of left and right
thicknesses is not within specification.

Difference of left and right: B = (L, + Ky} — (L + Ky}
Left-right difference limil:
0.05 mm (0.0020 in)
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3. Final Drive Removal and Installation,
Assembly and Disassembly (Cont’d)

e Assemble pinion mate shaft, pressure ring, friction disk,
friction plate and spacer. Measure total width of assembied
paris.

Assembly dimension: F

CAUTION:

Do not include the thickness of dished friction plates in these

measurements.

e Use the following equation to determine axial clearance
from the dimension of differential case depth and friction
plate assembly.

Axial clearance: S = A—(F + L, + Lp)
Axial clearance specification: _
0.05 - 0.20 mm (0.0020 - 0.0079 in)

e Select suitabie friction disk to adjust axial clearance within
specification.

Friction plate types

Thickness mm (in) Part number
1.75 (0.0689) 38432 NS0DO
1.85 (0.0728) 38432 N9001

e Check the left-right difference of the friction plate types.
Change the assembly alignment if the difference of left and
right thicknesses is not within specification.

CAUTION:

Be careful not to mix the left and righ! sides of the friction plates

after selection.

Plate assembly

Be careful not to mistake the assembly direction and
sequence of any plate.

Pressure ring

Side gear

Friction disk

Friction piate

Dish friction plate

Spacer

CAUTION:

Coat each part with recommended Nissan gear oil hypoid GL-5
BOW-90LS.

‘e

CIGIOICICIC)
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3. Final Drive Removal and Instaliation,
Assembly and Disassembly (Cont’d)
® Part inspection

Clean disassembled parts with proper solvent, dry with
compressed air and check as follows.

Dished friction plate

Make sure there is no seizing or discoloration on friction
surface (left figure @)). Replace if necessary because dam-
age may cause abnormal lock performance.

Make sure there are no bumps or damage on outer protru-
sion (left figure @ ). Correct with oil stone or replace if
necessary.

Check friction distance with micrometer. Replace plate if
wear exceeds limit.

Friction distance = outer protrusion @ thickness — outer
friction surface @) thickness

CAUTION:
Measure at four opposite angles.

Wear limit:
0.1 mm (0.004 in)

CAUTION:

The inside section of friction sliding surface does not wear
abnormally due to strong conlact force applied to spring force
of the dished friction plate.

Friction plate and friction disk

Check for seizing or discoloration on friction surface (left
figure )} and replace if necessary.
Make sure there are no bumps or damage on outer protru-
sion (left figure @ ). Correct with oil stone or replace if
necessary.
Check friction distance with micrometer. Replace plate if
wear exceeds limit. ,
Inspection items are the same as for dished friction plate.

Wear limit:

0.1 mm (0.004 in)

Use dial gauge and check for distortion.
Distortion limit:
Total runout 0.08 mm (0.0031 in)
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3. Final Drive Removal and Installation,
Assembly and Disassembly (Cont’d)
Pressure ring

e Check the contact surface of the friction disk (left figure )
for dents, damage, or heat discoloration color. Replace if
heat discoloration is evident. Use an o¢il stone to correct

small dents or damage. Replace if correction is not possi-
ble.

Check for wear or damage tc contact sliding part of the
mechanism (described below).

Differential case connection part

Side gear contact part

Outer protrusion

Pinion mate gear contact part

V-shaped groove

CICICICIC)

Pinion mate shaft

e Check cams (left figure (D) for wear or damage. Check
shaft (left figure @) for abnormal wear or heat discolora-
tion and repiace if necessary.

Side gear and pinion mate gear

e Inspect foliowing parts and correct light damage with oil
stone. Replace if there is abnormal wear or heat discolor-
ation.

Pressure ring sliding contact surface (left figure @) for
abnormal wear or heat discoloration. '

Groove part (left figure @) for damage or abnormal wear.
Rear side (left figure @) for abnormal wear.

@

O®

Differential case

o Inspect parts described below for damage, abnormal wear
and heat discoloration. Replace as necessary.

Spacer contact surface (ieft figure 1)) for abnormal wear
or heat discoloration.

Groove part (left figure @) for damage or abnormal wear.
Pressure ring contact surface (left figure @) for damage,
abnormal wear or heat discoloration.

e
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3. Final Drive Removal and Installation,
Assembly and Disassembly (Cont’d)
Spacer

e Check pressure ring and differential case contact surfaces
for damage, heat discoloration or abnormal wear.

(@ LSD assembly inspection

e After LSD assembly is assembled, check rotary motion
torque and make sure transmitted torque is correct.
e Using dummy rear acceleration shaft (special service tool)
and measure rotational torque with torque wrench.
Rotational torque standard value:
25 - 34 N-m (2.5 - 3.5 kg-m, 18 - 25 ft-Ib)
Note:
After measurement rotation is smooth, lubricate each sliding
part with recommended Nissan gear oil hypoid GL-5 80W-90LS
to ensure proper smoothness. Measure rotational torque again
at initial rotation after lubrication.

e If rotational torque is not within specification range, inspect
friction plate and friction disk and assemble again.

[Point 6] Differential case assembly
e Apply 1-2 drops of Locktite to drive gear threads.

e Assemble drive gear and differential case.
e Coat gear oil to bolt seat and tighten bolis in criss-cross
sequence. ‘
Tightening torque:
177 - 196 N-m (18.0 - 20.0 kg-m, 130 - 145 ft-Ib}

~L1 4770



C5 FINAL DRIVE

§T3302 0000
Kvi8; 00200
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Companion flange side

Pinion height adjusting washer

C06-03818B

©

+2

Processing error

C06-0051B

Thickness
mm {in}

Part number

TFhickness
mm {in)

Part number

3.09 (0.1217)
3.12 (0.1228)
315 (0.1240)
3.18 10.1252)
3.21 10.1264)
3.24 (0.1278)
327 (0.1287)
3.30 {D.1288}
3.33(0.131%)
3.36 (0.1323)

33154 P60 7
38154 PRO1E
38154 PEO19
38164 PEO20
38154 PEO21
38154 PEO22
38154 PE023
38154 PE024
38154 PE02S
38154 PEO26

3.39 {01335}
3,42 10,1346}
3.45 (0.1358)
3.48 (0.1370)
3.51 (0.1382)
3.54 {0.1394)
3.57 10.1406)
3.60 10.1417)
3.63 (0.1429)
3.66 (0.1441)

38154 P5027
33154 Pe028
38154 PGO2Z9
38154 PS030
38154 PBO3Y
38154 PE032
38154 P6O33
38154 P6034
38154 PEQIS

38154 PE036

3. Final Drive Removal and Installation,
Assembly and Disassembly (Cont’d)

e Use drift (special service tool) and press-fit side bearing in
differentiai case.

CAUTION:

Tap bearing lightly with hammer to start press-fit operation.

Make sure bearing is perpendicular to differential case and

press-fit bearing.

[Point 7] Hypoid gear tooth contact inspection and
backlash inspection

Pinion bearing outer race installation

e Using drift {special service tool), install pinion bearing
outer race in carrier case.

CAUTION:

Tap outer race lightly with hammer to start press-fit operation.

Making sure outer race Is perpendicular to carrier case and
press-fit bearing.

® Pinion height adjusting washer installation
(temporary assembly)

o Assemble height washer in drive pinion.

CAUTION:

Assemble height washer that was removed. When using new
part, make sure It is the same thickness as when it was disas-
sembled.

(© Gear set replacement washer selection

e When hypoid gear set is replaced, perform processing
error correction using measurement of old and new drive
pinions and select suitable washer.
& Processing error correction
T=T, + (t, -t
T = Washer thickness that must be assembled
Ty = Thickness of removed washer
t,: Head number of old drive pinion
[The processing error is indicated in units of 100 x 1/100 mm.]
t,: Head number of new drive pinion
[The processing error is indicated in units of 100 x 1/100
mm.}]

Calculation example:

T, =321,t, = +2andt, = -1

T=321+ [(2 x 0.01) - (-1 x 0.01)] = 3.24 mm

e Assemble temporary adjusting washer (3.24 mm) in drive
pinion.
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Pinion height
Press adjusting washer
2
3730901000
C08-Da5aR

C06-05128

C06-05578B

3. Final Drive Removal and Installation,
Assembly and Disassembly (Cont’d)

@ Pinion bearing installation

e ~ Using drift {special service tool), install pinion bearing.
CAUTION:

Make sure not to change washer direction.

(® Drive pinion and pinion bearing instailation

e Coat bearing with gear oil.

e Assemble drive pinion and pinion bearing (front side) in
carrier case.

CAUTION: -

Do not assemble solid spacer and pinion bearing adjusting

washer.

¢ Instail companion flange.

CAUTION:
Do not install oil seal.

e Coat drive pinion threads and pinion nut seat with oil. Tem-
porarily install pinion nut.
e Tighten pinion nut to standard preload.
Pinion bearing preload standard value:
1.0 - 1.6 N-m (0.10 - 0.16 kg-m, 0.7 - 1.2 fi-Ib)

CAUTION:

Tighten pinion nut in 50 - 100 increments during measurement
because it does not enter spacer. Do not tighten nut with exces-
sive force.

(@ Differential case installation

e Coat bearing with gear oil.
e Assemble differential case assembly and side bearing
outer race together in carrier case.
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Drive gear rear
surface side

Drive gear tooth
surface side

C06-0544B

C06-05458

Drive side

C06-00758

3. Final Drive Removal and Installation,
Assembly and Disassembly (Cont’d)

e Install drive gear rear surface side and tooth side washer.
CAUTION:

If washer that was removed is assembled again it must be the
same thickness as it was before unit was disassembled. Do not
confuse the rear side and gear side of washer,

e Install bearing between bearing outer race and adjusting
washer,

CAUTION:

Use plastic hammer to tap rounded spacer surfaces lightly dur-
ing assembly.

Spacer

Thickness mm {in}) Part number

8.1 (0.319) 38454 40P00
Spacer instaliation position: Drive gear rear side

e Align mating marks, assemble bearing cap and tighten
bolts.
Tightening torque:
88 - 98 N'm (9 - 10 kg-m, 65 - 72 fi-lb)

@ Gear tooth contact inspection

e Clean drive gear teeth. Apply a light mixture of powdered
titanium oxide and oil or equivalent to both sides of drive
gear. Rotate drive pinion gear and drive pinion and check
gear tooth contact pattern.

e Check gear tooth contact pattern in four locations on both
surfaces of drive side (acceleration) and back side (decel-
eration) gears.
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Gear tooth contact

pattern chart

3. Final Drive Removal and Installation,
Assembly and Disassembly (Cont’d)

Contact pattern Pinion height adjusting
. washer selection value Adjustment Resulting problem
Drive side Back side mm (in)
Heel_side Toe side | Toe side Heel side Cause noise and scor-
+0.09 (+0.0035) Necessary ing sound at all
speeds.
Heel side Toa side | Tos side Heael side . e dur
+0.06 ( +0.0024) ' auses no;se_ uring
acceleration.
Heel side Toe side | Toe side Heel side
. +0.03 (+0.0012) Unnecessary
Heel side Toe side | Toe side Feel side
0 (D) Il
Heel side Toe side | Toe side Heel side
-0.03 (-0.0012) 1
Heel side Toe side | Toe side _ Heel side Causes noise at fixed
—0.06 {~0.0024) Necessary speeds and during
deceleration.
Hoeel sicke Toe side | Toe side Heel side Makes noise and scor-
-0.09 (-0.0035) T ing sound at all

speeds.

—X mm (in)

@
==

S D

C06— 03558

e |f gear tooth contact pattern is incorrect, select pinion
height adjusting washer of suitable thickness to adjust pin-
ion height [X mm (in) figure.]
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3. Final Drive Removal and Installation,

Assembly and Disassembly (Cont’d)

Drive side Back side
Pinion height adjusting washer
A Thlcknless Part number Thlckngss Part number
P mm {in} mm {in}
@ 3.09 (0.1217) 38154 P6017 3.39 (0.1335}) 38154 PoQ27
3.12 (0.1228) 38154 P6018 3.42 {0.1346) 38154 P6023
© 3.15 {0.1240) 38154 P6019 3.45 (0.1358) 38154 P6029
3.18 (0.1252) 38154 P6020 3.48 (0.1370) 38154 P&030
3.2% (0.1264) 38154 Pe0O21 3.51 (0.1382) 38154 P6031
C06-05778 3.24 (0.1276) 38154 Pe022 3.54 (0.1394) 38154 P6032
3.27 (0.1287) 38154 P6023 3.57 (0.1406) 38154 P6033
3.30 (0.1299) 38154 P6024 3.60 (0.1417) 38154 P6034
3.33 (0.1311) 38154 P&025 3.63 (0.1429) 38154 P6035
3.36 (0.1323) 38154 P6026 3.66 {0.1441) 38154 PB0O36

e Set dial gauge on drive gear surface and measure back-
lash.
Backlash standard value:
0.13 - 0.18 mm (0.0051 - 0.0071 in)
e |If backiash is not within specification range, move side
bearing adjusting washers of same thickness {(carrier case

side) to adjust.

Excessive backlash:

Use thicker drive gear rear side washer. Use
thinner drive gear tooth side washer.

Insufficient backlash:

Use thinner drive gear rear side washer. Use
thicker drive gear tooth side washer.
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3. Final Drive Removal and Installation,

Coe-05128

Assembly and Disassembly (Cont’d)

e Rotate companion flange more than 20 times. Measure total
preload with preload gauge.

Side bearing preload standard value:
0.3 - 1.5 N-m {0.03 - 0.15 kg-m, 0.2 - 1.1 ft-ib)

Pinion bearing preload standard value:
1.8 - 2.6 N'm (0.18 - 0.27 kg-m, 1.3 - 2.0 fi-lb)

Total preload standard value (Without oil seal):
1.3 - 3.0 N-m (0.13 - 0.31, 0.9 - 2.2 fi-Ib)

Side bearing adjusting washers

e If preload is not within specification range, move adjusting
washers of same thickness on both sides to adjust preload.

Excessive preload:

Use thinner adjusting washer.

Insufficient preload:

Use thicker adjusting washer.

Thickness mm {in)

Part number

Thickness mm {in)

Part number

Thickness mm {in}

Part number

2.00 {0.0787)
2.05 (0.0807)
2.10 (0.0827)
2.15 (0.0846)
2.20 (0.0866)

38453 N3100
38453 N3101
38453 N3102
38453 N3103
38453 N3104

2.25 (0.0886)
2.30 (0.0906)
2.35 (0.0925)
2.40 (0.0945)
2.45 (0.0965)

38453 N3105
38453 N3106
38453 N3107
38453 N3108
38453 N3109

2.50 (0.0984)
2.55 (0.1004)
2.60 (0.1024)
265 (0.1043)

38453 N3110
38453 N3111
38453 N3112
38453 N3113

Painted meting =

case.

marks inside bearing ——

cap and carrier F‘\

/
J_._ CO06-0517B

[Point 8] Drive pinion preload adjustment

(@ Difterential case assembly removal

e Remove bearing cap bolts. Tap bearing caps lightly with
plastic hammer and remove.

Tﬁ/HTT?.M] 0000
‘ t

Co6-05188

e Using sliding hammer (commercial service tool), separate
differential case assembly and carrier case.

C06-05578

e Remove differential case assembly together with side bear-
ing outer race.
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|
Drive gear rear
side

/ -
;Drive gear tooth
side

COE-0519B

C06-05228

adjusting
washer

Solid spacer.

C06-0578B

C06-05498

3. Final Drive Removal and Installation,
Assembly and Disassembly (Cont’d)

e Carefully arrange bearing outer race, adjusting washers
and spacers into separate groups of rear side and gear
tooth side parts.

Gear ratio installiation position

4.000 min. Drive gear rear side

(® Drive pinion assembly removal

e Using cam sprocket wrench (special service tool), remove
pinion lock nut.

e Using drift (special service tool), remove drive pinion
assembiy.

CAUTION:

Do not let drive pinion fail.

(© Drive pinion assembly installation

e Install solid spacer and adjusting washer (which were used
before disassembly) on drive pinion or spacer of same
length and washer of same thickness that were originally
used.

e Apply a light coat of oil to front bearing and instali in car-
rier case.
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3. Final Drive Removal and Installation,

Assembly and Disassembly (Cont'd)

e Install drive pinion assembly with companion flange in car-
rier case.

CAUTION:

Do not assemble oit seal.

® Apply a light coat of oil to pinion nut seat and drive pinion
threads and install nut.

e Rotate companion flange more than 20 times and make
sure bearing spins smoothly.

e Tighten drive pinion nut while measuring preload using
preload gauge.

e When specified torque is reached, select suitable spacer
and washer to ensure specified pinion bearing preload is
obtained.

Use longer spacer and thicker washer first, then change to shorter and

co8-05418 thinner ones until specified preload is obtained.

Preload gauge

Drive pinion tightening torque:
186 - 294 N-m (19 - 30 kg-m, 137 - 217 fi-Ib)
Specified pinion bearing preload (w/o oil seal): .
1.0 - 1.6 N-m (0.10 - 0.16 kg-m, 0.7 - 1.2 ft-Ib)

Excessive preload: Use tonger spacer and thicker washer

Insufficient preload:

CAUTION:
Do not apply excess preload to pinion bearing.

Use shorter spacer and thinner washer

C06-0567B

Pinion bearing adjusting spacers

Thickness mm (in)

Part number

Thickness mm (in)

Part number

Thickness mm (in)

Part number

465 (1.831)
46.8 (1.843)

38165 10V00
381865 10vV01

456 (1.795)
45.9 (1.807)

38165 10V05
38165 10V06

46.2 (1.819)

38165 10v07

Pinion bearing adjusting washers

Thickness mm (in) Part number Thickness mm (in) Part number Thickness mm (in) Part number
3.80 (0.1496) 38125 61001 3.90 {0.1535) 38130 61001 4.00 (0.1575) 38135 61001
3.82 (0.1504) 38126 61001 3.92 (0.1543) 38131 61001 4.02 (0.1583) 38136 61001
3.84 (0.1512) 38127 61001 3.94 (0.1551) 38132 61001 4.04 (0.1591} 38137 61001
3.86 (0.1520) 38128 61001 3.96 (0.1559) 38133 61001 4.06 (0.1598) 38138 61001
3.88 (0.1528) 38129 61001 3.98 (0.1567) 38134 61001 4.08 {0.1606) 38139 61001
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ST3371 0000

V381 00500
r 873072 0000

C06-05808

KVI0! 09900

3. Final Drive Removal and Installation,
Assembly and Disassembly (Cont’d)

e When specified bearing preload is obtained at specified
drive pinion torque (using solid spacer and adjusting
washer), extract drive pinion.

CAUTION:

Be careful not to drop drive pinion.

e Coat oil seal lip with Nissan MP special grease No. 2.
e Using drift (special service tool), install oil seal in carrier
case.

e Apply gear cil to pinion bearing.

e Install drive pinion assembly (with suitable spacer and
adjusting washer installed) and companion flange in car-
rier case as a unit,

e Apply a coat of rust-preventive oil to drive pinion threads
and pinion nut seat.
CAUTION:
Discard old pinion nut; reptace with new one.
o Rotate companion flange more than 20 times until it wears
in.
e Tighten drive pinion to specifications.
Drive pinion tightening torque:
186 - 294 N'm (19 - 30 kg-m, 137 - 217 fi-lb)
CAUTION:
Do not tighten drive pinion excessively.

o Measure preload with preload gauge.
Pinion bearing standard preload (w/oil seal) :
1.1 -17 N'm {0.11 - 0.17 kg-m, 0.8 - 1.2 fi-lb)
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C06-00578

surface

Drive gear tooth

surface

C06-0544B

3. Final Drive Removal and Installation,
Assembly and Disassembly (Cont’d)

[Point 9] Differential case assembly instailation

o Coat bearing with gear oil.
e install differential case assembly together with bearing
outer race in carrier case.

e Install drive gear rear side and tooth side selected wash-
ers.

CAUTION:
Do not interchange rear and tooth side washers by mistake.

¢ Install spacer between bearing outer race and adjusting

washer.
CAUTION:
Use plastic hammer and tap outside of spacer evenly to instail.
Spacer
Thickness mm (in) Part numbér

8.1 (0.31%) 38454 N3100

Spacer installation position: Drive gear rear side

e Align mating marks, install bearing cap and tighten bolts.
Tightening torque:
88 - 98 N°'m (9 - 10 kg-m, 65 - 72 fi-Ib)



C5 FINAL DRIVE

C06-05128

C06-0513B

i COB-05148

3. Final Drive Removal and Installation,
Assembly and Disassembly (Cont’d)

[Point 10] Inspection after assembly

@ Total preload inspection

Turn companion flange more than 20 times. Use preioad
gauge and measure total preioad.
Side bearing preload standard value:
0.3 - 1.5 N-m (0.03 - 0.15 kg-m, 0.2 - 1.1 ft-Ib)
Pinion bearing preload standard value {without oil
seal):
1.1 - 1.7 N'm {0.11 - 0.17 kg-m, 0.8 - 1.2 fi-Ib)

Total preioad standard value:
1.4 - 3.1 N'-m (0.14 - 0.32 kg-m, 1.0 - 2.3 ft-Ib)
If torque preload is not within the specification range, move
side bearing adjusting washers of same thickness on both
sides to adjust preioad.

Excess preload: e Use thinner side bearing washer.

Insufficient preload: ¢ Use thicker side bearing washer.

(' Hypoid gear and backlash inspection

Position dial gauge on drive gear surface and measure
backlash.
Backlash standard value:
0.13 - 0.18 mm {0.0051 - 0.0071 in)
If backlash is not within the specification range, adjust by
increasing or decreasing side bearing washer thickness
the same amount on both sides.

# Use thicker drive gear rear side washer and

Excess backlash:
xee thinner drive gear tooth side washer,

Insufficient backlash:

® Use thinner drive gear rear side washer and
thicker drive gear tooth side washer.

(© Drive gear rear surface runout inspection

Place dial gauge on rear surface of drive gear. Turn drive
gear and measure runout.

Runout limit:

0.05 mm (0.0020 in) max.

If runout exceeds limit, check drive gear assembly condi-
tion (foreign matter jammed between drive gear and differ-
ential case, deformation of differential case, etc.}.
If drive gear is faulty, replace hypoid gear assembly. if dif-
ferential case is deformed, replace case.
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CO08-05158

873527 10060

C06-0552B
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3. Final Drive Removal and Instaliation,
Assembly and Disassembly (Cont’d)

@ Companion flange runout inspection

e Place dial gauge on companion flange (propeller shaft

installation surface) and measure runout.
Runoui limit:
0.05 mm (0.0020 in) max.

e Settestindicator inside companion flange (inner lower sur-
face) and measure runout.

e Place paint mark on maximum outward runout of compan-
ion flange.

Runout limit:
0.05 mm (0.0020 in) max.

CAUTION:

(1) If measurement surface is rusted, remove rust before mea-
surement.

(2) Make sure old paint is cleaned away before placing new
mark.

e If runout exceeds specification limit, rotate relative posi-
tions of companion flange and drive pinion 90° and check it
runout decreases.

e If runout still is not within specification range even if the
relative position is changed, replace companion flange.

e li companion flange is replaced and runout is still not within
specification range, the problem may be due to poor con-
tact between pinion bearing and drive pinion or faulty pm-
ion bearing.

[Point 11] Side oil seal installation

e Coat oil seal lip with Nissan MP special grease No. 2.
e Using drift (special service tool), install oil seal in carrier
case.

[Point 12] Installation of carrier case cover, drain plug
and filler plug

e Install carrier case cover with gasket in place.
Tightening torque:
39 - 49 N'm (4 - 5 kg-m, 29 - 36 ft-lb)
e Apply liquid gasket (Three Bond 1215 or equivalent) to
drain and filler plugs and install plugs.
Drain plug tightening torque:
59 - 98 N'm (6 - 10 kg-m, 43 - 72 ft-Ib)
Filler plug lightening torque:
59 - 98 N'-m (6 - 10 kg-m, 43 - 72 fi-Ib)

CH-191



C5 FINAL DRIVE

3. Final Drive Removal and Installation,
Assembly and Disassembly (Cont’d)
{2) Front final drive side shaft assembily and disassembly

Oil saal [Point 1]

Bearing [Point 1]

Side retainer

29 : Always replace after avary disassembly.

CO0G6-04198
‘Hydraulic press [Point 1] Side shaft bearing and oil seal removal and
installation
Removal
¢ Using two adapter setting plates and hydraulic press as
ST2381 000 shown in left figure, separate side retainer and side shaft.

CO06-04208

e Using oil seal puller (special service tool), remove oil seal.
CAUTION:
Always replace oil seal atter every disassembly.

CO5-04218
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Drift
[owter diameter
98 mm (3.86 in),
inner diametar

68 mm (2.72 in}]

CO8-g4228

ST 3340 o0OI

C06-0423B

Drift

[outer diameter
85 (3.35),

inner diameter
67 (2.64))].

Unit: mm (in}
C06-04248

C06-04258

3. Final Drive Removal and Instaliation,
Assembly and Disassembly (Cont’d)

e Place drift [outer diameter 98 mm (3.86 in), inner diameter
62 mm (2.72 in)] on bottom side and remove bearing with
drift (special service tool) [outer diameter 32 mm (1.26 in}).

Installation

e Use drift (special service tool) as shown in figure, and
press-fit bearing until it is even with lower surface of side
retainer.

CAUTION:

Do not install bearing at angle.

e Place drift [outer diameter 98 mm (3.86 in}, inner diameter
69 mm (2.72 in)] on bottom and use drift [outer diameter 85
mm (3.35 in), inner diameter 67 mm (2.64 in)] to press-fit oil
seal even with side retainer.

CAUTION:

(1) Do not install oil seal at an inclined angle. :

(2) Apply MP special grease No. 2 to oil seal lip sliding sur-
face.

e Place suitable drift (special service tool) against side shaft
and press-fit shaft on retainer.
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OPERATION PRECAUTIONS
e Use torque wrench to tighten

Tools required

nuts and bolis.

Name Description Application Remarks
Spe-
cial
ser- Flange wrench Wheel hub lock nut removal and Already
. KV401 04000 b installation described
vice o
tool Goo- 0184
Pitman arm puller .
HT7256 0000 Side rod removal
C00-0231
Drive shaft joint pulier
Reg- |HT7255 .
ular | Attachment N'T'
tools HT7255 1000 salco
O M20 x 1.0 O~®
@ M20x 15 d— S—
@ M22x 1.0 — o Fixed joint removal
@ M22x 15 o
® M24 x 1.5
Note: The sliding hammer gear puller HT7240 that was previously
described can be used for the drive shaft joint puller slide ham-
mer.
1. Summary
Specifications
Location : Front Rear
) Final drive type F160 R200 mechanical LSD
ltem (RB26DETT)
280T70C (right)
M |
odel number ZBOT82F (left B1000100
Middle tube diameter Right 25 (0.98) 30 (1.18)
mm (in) Left 25 (0.98) 30 (1.18)
Dimensicn between Right 323 {(12.72) 440 (17.32)
joint L mm (in} Left 408 (16.06) 398 (15.67)
Maximum length M Right 448.1 (17.64) 561.1 (22.09)
mm (in) Left 513.7 (20.22) 519.1 (20.44)
Differential insertion Right 90 (3.54) 93 (13.66)
length £ mm (in) Left —_ 101 (3.98)
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1. Summary (Cont’d)

Inspection specifications

Description

Location

Front

Rear

Mode! number

ZBOT70C {right)

Z80T82F (left)

B1000100

Wheel hub joint

Approx. 120 (4.23)

Approx. 180 (6.35)

Grease quantity g (oz)

Final drive joint

Approx. 180 (6.70)

l

Approx. 155 (5.47)

Approx. 190 {6.70)

] . Wheel hub joint 90.5 - 92.5 (3.563 - 3.642) 102 (4.02)
Boot installation Iength ‘ — 965-975
mm {in) Final drive joint (3.760 - 3.839) 95 - 97 (3.74 - 3.82) 103.5 (4.07)
Drive shaft installation bolt tightening torque 27 - 37 83-93
N-m (kg-m, ft-lb) - (2.8 -3.8, 20 - 27) {8.5 - 9.5, 61 - 69)
Axial play (wheel hub joint) mm {in) 1 (0.04) max.

C07-00018

2. On-vehicle Inspection

Check boot and drive shaft for damage, wear and

grease leaks.

e Check boot and drive shaft for damage, wear and grease
leaks. Replace parts as necessary. '
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3. Drive Shaft Removal and Installation,
Assembly and Disassembly

3-1 REMOVAL AND INSTALLATION
{1) Front drive shaft

e39Cotter pin -~ f\/

. il ok 7 Left drive shaft
Adjusting cap . . "y
/ Insulator a2 ¥
‘ 5

Side shaft -

T 255 - 314 W
(24 - 32, 174 - 31) i PE

Additional work required :
Remove and install

Brake calipers separation [Poirt 1] Right drive shaft [Poirt 4]
Hub lock nuts {Point 2]
Side rod, lower ball joint and H; Nem {kg-m, ft-1L}

| h ) .
ower link separation [Peint 3) Q:N rapiace after every disassembly.

~ M) 11-16{1.1-1.6,8-12) (2) [Point 1] Brake caliper assembly separation
\\@&;‘;% -\ (s “: 8l .® Remove brake hose bracket lock piate and separate brake
Vf Lo AR :IS’l hose. Remove caliper assembly from disk rotor and attach
\\ to strut.
CAUTION:

Do not damage brake hose.

I Y "
\ : 7
&
' it
Mu S198 (10- 12,

/

0 ”- 7/
{kg-m, ft-Ib} / \ C11-06898

d
3

[Point 2] Hub lock nut removal and installation
Removal

¢ Using hub lock nut wrench (special service tool), lock hub
and loosen front hub lock nut.
Installation

o Install drive shaft and hub assembly in vehicle. Tighten iock
nut to torque indicated below.
Tightening torque:
235 - 314 N'm (24 - 32 kg-m, 174 - 231 #t-Ib)

C08-0697B
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L;\;\ £n |ﬂ.)‘

TB1215 (KP210 00200)

3. Drive shaft Removal and Installation,
Assembly and Disassembly (Cont’d)

[Point 3] Tie-rod, suspension lower ball joint and lower
link separation
e Using Pitman arm puller (commercial service tool), sepa-
rate tie-rod and suspension lower ball joint.
CAUTION:
Be careful when removing ball joint because the knuckle is

made of aluminum and scratches easily. Use Pitman arm puller
and do not tap knuckle.

e Using Pitman arm puller (commercial service tool), sepa-
rate suspension lower ball joint and lower link.

[Point 4] Right drive shaft removal and installation

Removal

e Drain oil from front final drive and remove rear cover. Use
wheel wrench as lever and remove shaft.

instaliation

e Insert drive shaft in final drive. Apply silicon bond seaiant
TB1215 (KP210 00200) to rear cover sealing surfaces.

e Tighten differential cover to specified torque.
Ditferential cover tightening torque:
29 - 37 N'm (3.0 - 3.8 kg-m, 22 - 27 fi-Ib)
e Fill oil from filler plug hole. Use Nissan gear oil hypoid GL-5
85W00.
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3. Drive shaft Removal and Instaliation,
Assembly and Disassembly (Cont'd)

(2) Rear drive shaft

Side flange [Poirt 2]

Q. Nem (kg-m, ft-Ib)
€39 : Always replace after every disassambly.

Drive shaft [Point 1]

Washer

Pio,

{21 - 28, usting ca
2 203y | Ueting cap

Co7-0to78

[Point 1] Drive shaft removal and installation

Removal

e Remove side flange bolts and separate drive shait.

e Tap drive shaft with copper hammer as shown in figure and
remove.

CAUTION:

Attach nut to prevent drive shaft threads from being damaged.

Installation

e Insert drive shaft in wheel hub side and temporarity tighten
hub lock nuts.

e Tighten side flange bolts to specified torque.

e Tighten hub lock nut to specified torque.
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3. Drive shaft Removal and Installation,
Assembly and Disassembly (Cont’'d)

[Point 2] Side flange removal

e Use screwdriver as lever as shown in figure and remove

circlip.
e Circlip installation position

Right Final drive side
F160 model
Left - None
Right Final drive side
R200 (mechanical LSD}
Left Final drive side

3-2 ASSEMBLY AND DISASSEMBLY
Front drive shaft (Models Z80T70C, Z80T82F)

mp ? .

24 Snap ring .
Fixed joint

A Spider assambly
{Nota) KR (Inside ) Fixma e housing
. housi asse
Housing (Nota) o o mbly

™.

Note: When replacing housing, spider
assembly is also included in parts.
: Repair kit part

Q: : Always replace after every disassembiy. [Point 2]
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3. Drive shaft Removal and Installation,
Assembly and Disassembly (Cont’d)

Rear drive shaft (Model B100D100)

[Poili'lt 4

€4 Plug

Slid joint housing

| % Inside housing
/@@ L

674 Snap ring (

Ball cage /

Steel balls
Inner race

#39 Stopper ring

. /
[Poirt 3

Securing drive shaft assembly [Point 1]
EZ: Repair kit
@ : Always raplace after svery disassembly.

[Point 1] Securing drive shaft assembly

e Protect drive shaft with copper or aluminum plates and
secure in vise,

CAUTION:

Tighten vise lightly because boots may be deformed if vise is
tightened excessively.

[Point 2] Slide joint assembly and disassembly (Models
Z80T70C and Z80T82F)

Disassembly

e Remove boot and pull cut shaft.
CAUTION:
Always replace boot after every disassembly.

e Inscribe mating marks on drive shaft and spider assembly

¢ Remove snap ring and detach spider assembly from drive
CO7-0008C shaft.

¢ Remove boot assembly from drive shaft.
CAUTION:
Spider assembly cannol be disassembled.
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3. Drive shaft Removal and Installation,
Assembly and Disassembly (Cont’d)

Part inspection

Part name Inspection and operation

& Check drive shait for runout, cracks and damage.

Shatt .
Replace if necessary.

e If housing roller surface is scratched or worn, check
Housing entire spider assembly. Replace housing and spider
assembly as set if necessary.

e |f rollers are pitted or scored in rotalion direction,
replace spider assembly.

e |f serrated parts are deformed or scored, also
ingpect drive shaft. If worn or damaged, replace
both spider assembly and drive shaft.

e If rollers are scratched or worn, inspect housing. if
worn or damaged, replace both spider assembly
and housing.

Spider assembly

& Replace if cracked.

Beoot and band CAUTION:
After removing boot band, always replace with new
part.
Other ¢ Replace if deformed or damaged.

Assembly

e When replacing only spider assembly, select part with
same identification number inscribed on slide joint as indi-
cated in following charts. After selecting correct part,
assemble unit.

CAUTION:

When replacing housing, replace as set with spider assembly.

Z80770C (Right side)

Identification mark Part number

co7-01ioc 01 39720 51E01
02 39720 51E02

03 39720 51E03

ZBOTB2F (Left side)

Identification mark Part number
10 39720 10V10
1 39720 10V
12 39720 10v12
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C07-0013C

Must not be pressed in.

Co7-0137C

Boot band

CO7-0021C

3. Drive shaft Removal and Installation,
Assembly and Disassembly (Cont'd)

& When installing spider assembly, align mating marks and

install shaft.
e Secure spider assembly with snap ring.
CAUTION:

(1)} Before installing spider assembly, mount boot on shaft.

(2) Position insertion direction as shown in figure.

¢ Apply repair kit grease to spider and sliding parts. Insert
parts in housing and apply remaining grease in quantities
indicated below.

Model Grease guantity g (0z)
Z80T70C Approx. 190 (6.70)
ZB0T82F Approx. 155 (5.47)

e Install boot securely in grooves (parts indicated by *) as
shown in figure.

o Set boot length (L) as indicated below. Insert screwdriver
in small diameter side, adjust inner and outer pressure of
boot to avoid deformation.

CAUTION:

(1) i boot installation length is shorter than indicated below it
may cause boot to break or splil.

(2) Be careful not to touch the inside surface of boot with end
of screwdriver.

Modei Installation length L mm (in)
ZB0T70C ' 95.5 - 97.5 (3.760 - 3.839)
Z280T82F 95 - 97 (3.74 - 3.82)

e Secure boot band on large and small diameter side of boot.
CAUTION:

Rotate joint and make sure boot installation position does not
change. i position moves, install new boot band.
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CO07-0118C

C07-0024C

3. Drive shaft Removal and Instaliation,

Assembly and Disassembly (Cont’d)

[Point 3] Slide joint assembly and disassembly (Model
B100D100)

CAUTION:
Replace joint assembly if parts are worn or damaged.

Disassembly

¢ Remove boot band.

CAUTION:

Always replace boot band with new part after disassembly.

e Remove stopper ring and remove slide joint housing.

CAUTION:

(1) Always replace stopper ring with new part after disassem-
bly.

{2) St)c';pper ring is used for slide stopper. Remove ring before
removing slide joint housing.

e Remove snap ring and detach balf cage and steel ball

assembly.
¢ Remove boot.
CAUTION:

i boot is cracked and foreign matter is mixed with grease
inside, disassemble and inspect ball cage and steel ball assem-
bly.

Steal ball

— C07-0025C

The ball cage and steel ball assembly should only be disas-
sembled to clean the grease. If the steel balls or other parts
are worn or damaged, replace joint assembly.

¢ Use screwdriver to remove steel balls one at a time.
e Remove inner race from targe side of ball cage.
CAUTION:

When removing steel balls, do not scratch surface of steel balls
and inner race contact surface.
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Press

Slide joint housi

N

Drift

Co7-0117C

Ball cage

Snap ring

CO7-0063C

C07-0084C

3. Drive shaft Removal and installation,
Assembly and Disassembly (Cont’d)

Disassembly inspection

e Clean parts and inspect following items.
Part name inspection and operation
Shaft e Check shalt for runout, cracks and damage.
@ Check threads for damage.
e Check joint rotation and abnormai play in
Joint assembly axial direction.
e Check foreign matter inside joint.
e Check ball contact surface damage or abnor-
Outer race mal wear.
e Check for deformation of boot installation.
e Check for damage or abnormal wear in slid-
Ball cage .
ing parts.
Steel ball ¢ Check for damage or abnormal wear.
e Check ball contact surface for scratches or
Inner race abnormal wear.
e Check for damage in serration holes. {Check
shaft serration holes at same time.)
Assembly
e Using drift [outer diameter 78 mm (3.07 in), inner diameter
72 mm (2.83 in)], press-fit piug.
¢ Insert inner race in large diameter side of ball cage.
® Apply grease to cage pocket and assemble 6 balls in cage.
At this time, rotate inserted cage one-half pitch (one-half
the width of one drive shaft spline) to position inner race on
axis correctiy and then install.
CAUTION:

The inner race can be installed in either direction.

e Install new boot on shaft. Install ball cage and steei ball
assembly.

CAUTION:

(1) Install boot on shaft before assembling steel ball assembly.

(2) The ball cage installation direction is shown in figure. Be
careful to position cage in correct direction.

e Secure ball cage and stee! ball assembly with snap ring.

e Apply repair kit grease to slide joint housing (* part) in

quantity indicated below.
Grease quantity:
190 g (6.70 o02)
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CO07-0118C

Must not be pressed in.

*Groove
* Groove

Screwdriver
CO7-0137C

Boot band

Co7-0021C

Drive shatft joint puller
HT7255

Co7-01388

3. Drive shaft Removal and Installation,
Assembly and Disassembly (Cont’d)

o Install stopper ring in slide joint housing.
CAUTION:

After installation, pull shaft out and make sure slide joint
assembly and stopper ring engage correctly.

e Installi boot securely in grooves (parts indicated by ") as
shown in figure.

CAUTION:

Remove grease attached to boot installation surface (parts indi-

cated by * in figure). Grease on surface may cause boot to slip

off. '

» Set boot length (L) as indicated below. Insert screwdriver
in small diameter side, adjust inner and outer pressure of
boot to avoid deformation.

CAUTION:

(1) if boot installation length is shorter than dimension indi-
cated below it may cause boot to break or split.

(2) Be careful not to touch the inside surface of boot with end
of screwdriver.

Installation length L:
103.5 mm (4.07 in)

e Secure large and small side of boot with new boot band.
CAUTION:

Rotate joint and make sure bool installation position does not
change. If position moves, install boot band one more time.

[Point 4] Fixed joint assembly and disassembly (Models
Z80T70C, Z80T82F, B100D100)

CAUTION:
Replace joint assembly if parts are worn or damaged.
Disassembly

e Remove boot band and remove boot from housing.
o Using drive shaft joint puller, remove housing assembly
from shaft.
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Brass shaft

CO7-0027C

CO7-0057C

C07-0058C

C07-0023C

3. Drive shaft Removal and Installation,
Assembly and Disassembly (Cont’d)

CAUTION:

{1) Screw drive shaft joint puller more than 30 mm (1.18 in) into
housing threads.

(2) If removal of housing assembly has been atlempted more
than five times and assembly cannot be detached, replace
drive shaft assembly.

e Remove circlip and snap ring from shatft.

e Secure fixed joint assembly in vise.

CAUTION:

Place copper or aluminum plates on side of assembly to pre-

vent damage before tightening vise.

o Clean off old grease.

e Using brass shaft, rotate ball cage and remave steel balls
from small holes in cage.

e After steel balls in four small holes have been removed,
then remove steel balls from two large holes.
CAUTION:

The ball cage may break If steel balls are removed from large
holes first.

e Align outer race protrusion in large hole of ball cage.
Remove ball cage and inner race from outer race at same
time.

& Align inner race protrusion in large hole of ball cage and
remove inner race from chamfered side of ball cage.
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CO7-0034C

Co7-0138C

3. Drive shaft Removal and Installation,
Assembly and Disassembly {Cont'd)
Disassembly inspection

¢ Ciean parts and check following items.

Part . Description

e Joint rotational condition, abnormal play in
Fixed joint assembly axial direction

e Foreign matter inside joint

e Damage or abnormal wear in ball contact
surface’

Quter race )
e Damage to drive shaft threads
e Boot installation deformation
Ball cage o Damage or abnormal wear in sliding surfaces
Steel balls o Damage or abnormal wear
® Damage or abnormai wear to ball contact
Inner race surface
o Damage to sarration holes (Check drive shaft
serration holes at same time.)
Assembly

¢ Coat outer race ball contact surface, ball cage sliding parts,
inner race ball contact surface with repair kit grease.

e Install inner race in ball cage.

CAUTION:

Check that the installation direction of the inner race and ball

cage (refer to figure) is correct.

e Install ball cage and inner race in outer race.

o Install steel balls in ball cage.

CAUTION:

install steel balls in reverse sequence of disassembly. Firsl

instal]l steel balls in the two large holes and then install remain-

ing balis one at a time in the four small holes.

e Insert repair kit grease from inner race serration holes.

Part Grease quantity g (0z)

Outer race ball contact surface (A)

Approx. 10 {0.35) each,

Ball cage sliding paris (B) total 30 (1.06)

Inner race ball contact surface (C)

30 (1.06
inner race serration holes {D) ( )

¢ Install boot with new boot band on drive shaft.

¢ Install snap ring and circlip on drive shaft.

e Install nut on fixed joint assembly and tap with wooden
hammer to press-fit on drive shaft.

CAUTION:

Circlip must be inserted in shaft groove securely.
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Must not be pressed in.

3. Drive shaft Removal and Installation,
Assembly and Disassembly (Cont’d)

e Apply remaining repair kit grease to inside of housing from
large opening of boot.

Model Grease quantity g {(0z)
d Z80T70C Approx. 120 (4.23)
Z80T82F Approx. 120 (4.23)
B100D100 Approx. 180 {6.35)
CAUTION:
cer-oo3sc|  Remove grease from fixed joint boot installation surface (loca-

must not move.

Boot installation position

CO07-0067C

tions indicated by * in figure). The boot may come off if there is

grease on the boot instaillation surface.

e Install boot securely in grooves (locations indicated in fig-
ure).

e Setboot length (L) as indicated below and secure with boot
band.

CAUTION:

(1) ¥ boot installation length is shorter than dimenslon indi-
cated below it may cause boot to break or split.

(2) Be caref