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 NOTICE

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

Outer bearing outer race
Inner bearing outer race

[C)screw (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]

IR Outer grease seal
Inner bearing

Hub bolt

Knuckle

Py

Baffle plate

: Nem (kg-m, ft-lb)

: Should be Iubricated with grease. ]
Unless otherwise indicated, use recommended multi- Quter bearing
purpose greasse.

N3

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
@ 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) (Instaliation): 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) [O): 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, fi-lb) is indicated, the standard tightening torque is the mean value.
3) : Should be lubricated with grease. Indicates a type of grease.
4) €3 : Always replace after every disassembly.
5) If) : Should be lubricated with oil.
6) : Sealing point
7) %: Select proper parts.
8) . Indicates when the CONSULT electronic system diagnosis is used.
% : Indicates when the CONSULT electronic system diagnosis is not used.
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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 .
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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 should 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, always 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, buckies 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.

B02-0005

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 contro! units when
the diagnosis connector is connected and can perform all
types of diagnosis and testing.
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A2 GENERAL PRECAUTIONS

3. Electronic Trouble Diagnosis System (Cont’d)

Main functions and applications

System
Engine HICAS
Diagnosis mode Function

Transmits commands to the
electrical control unit for set-
Work support ) n O
ting the status suitable for

required operation.

Receives the self-diagnosis
results from the electrical
contro! unit and displays mal-
functioning system names
and the number of times a
malfunction occurs.

Self-diagnosis results

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

cause of malfunction.

Sends commands to the con-
trol unit and performs the
operation inspection and ver-
Active test p ] P O O

ification of the output system
according to output signatl

changes.

Displays the part ber of
E.C.U. part number 'splay . part num . O 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 iocal
laws.
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A3 MODEL VARIATION

Body type Remarks
Drive system Engine Grade
4-door sedan 2-door coupe Transmission
4WD RB26DETT GT-R — @) Manual 5-speed
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A4 VEHICLE AND UNIT IDENTIFICATION PLATE LOCATION

dentification Vehicle identification
number ] >
(chassis number)

' Eme serial nurmber

RB26DETT Engine

1. Vehicle Identification Plate and Starting
Number

e E-BNR32 model BNR32-000001 - (equipped with RB26DETT
engine)

2. Engine Serial Number Location

Gl-8



A5 TOW TRUCK TOWING

Towing hook N13:5217

Towing hook
T25-8244

{Standard position)

D01-0065

1. Towing

Front side

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

Rear

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

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

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.

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

CAUTION:

Make sure vehicle is empty when lifting.
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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.

T25-8245

— Safety stand points = : :
Place jack in middie of of jack stand Place jack in middle of
suspension member. suspension member.

GI-10



A6 4WD INSPECTION AND REPAIR PRECAUTIONS

Attachment
LM 4519 0000

Simple free roller IM2485 0000

the wheel base
2,615 mm (102.96 in)

A00-0002

Simple free roller

(SR

Measurement roller

AC0-0003

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

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

o 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
[2,6156 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 roliers 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.
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A6 4WD INSPECTION AND REPAIR PRECAUTIONS

2. Braking Performance Check

2-1 PRE-INSPECTION PREPARATIONS

e 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 fusibie link from the
engine compartment. Use the method most suitable for the

test location.
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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.

v

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

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

formed.
v

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

v

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

Wheel chucks

Brake stand

A0Q-0004

v

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

v

Press brake pedal. Release pedal when OK zone is
reached or OK lamp lights.

NOTE: If the drag force exceeds 10% of the axle 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
jocation.

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

End
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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
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B1 ENGINE SPECIFICATIONS

1. Main Engine Specifications

Model 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 675

Dimensions (L X W x H) mm (in) M/T (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 ||ntake (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

Prgpa- Idle CO density (%) 0.1 max.

ration

target | le HC densit ( ' 50

value e ensity ppm) max.

Erl\gine Standard

oi

(fac- 7.5W-30 (SG grade for turbo)
Cold climate version

tory)

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

Oil 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

Model E-BNR32
Item 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
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3. System Diagram

B1 ENGINE SPECIFICATIONS
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 n] Turbocharged pressure
5 U control solenoid
N2
Clamp band S —adi Clip
N o
Clamp band — apdely

dh Clamp T
Pressure regulator .\ ;’\:\\'/ s \ (?Iamp
QSR (O _5

Double vacuum tube

Balance tube\ Air chamber ]

' 2

“Thronle chan;-ber —‘r ] h

Clamp

Vacuum gallery
=

——K_L_J—J

e

\

N\ ]
el | 4

Double clamp band

Clamp //
Canister /

3 NP - Clamp controll @)
~—7 @@ (fort) Clamp

Air connector

N

Swing valve Swing valve controller (rear)

Number Length mm (in) Part
©O) 580 (22.83) Turbocharged pressure control solenoid - vacuum gallery
@ 560 (22.05) Turbocharged pressure control solenoid - vacuum gallery
® 425 (16.73) Canister - vacuum gallery
O] 425 (16.73) Canister - vacuum gallery
® 80 (3.15) Throttle 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
D) 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

Tools required

1. Idle Inspection and Adjustment

Name

Use

Measurement tool

Super tuner

After number EG1151-9000,
EG1152-9000, EG1153-9000 and
EG1154-9000

Otherwise, tachometer tester
(after number EG1334-9000)

Engine speed inspection

Timing light (internal battery)
EG1444 0000

Measures ignition timing.

CO and HC meter

Measures CO and HC levels.

Electronic system diagnosis
tester CONSULT
£G1180 0000

idie test and adjustment

idle standard values

Engine| RB26DETT
ltem
Idle speed (when air conditioner is ON) (rpm) 950 (950)
Ignition timing (BTDC®/rpm) 20/950
CO/HC density (%) 0.1 max,
(ppm) 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. Idie Inspection and Adjustment (Cont’d)

Diagnosis connector
{inside fusebox)

ECCS controi unit
(inside left dash side lower finisher)

{
R
(idle adjustment)

? ' e ' ; . g Engine
- Lo ) {yellow and red wire)

B Timing indicator nk angle senso
i (ignition timing inspection) ¥ & {ignition ummgadjustmert)

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
1. Idle Inspection and Adjustment (Cont’d)

@ e Connect the measurement unit to the speed detection

Terminal cap K+ terminal in the harness connected to the ignition coil
! § — from the power transistor.
g e After the measurement is completed, always replace the
- - terminal cap in the detection terminal.

Eine speed detection terminal CAUTION:

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

{yellow with red wire)

Inspection
CA‘;' ';fl();\:”('liz)”s) "'N%SZ’\'L v e Warm engine adequately.
: o : pm . " A . .
IDLE POSHION ON e Make sure air conditioning load, power steering oil pump

load and electrical loads 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-
RECORD | put voltage is low (approx. 6V Vp-p).

CAUTION:

Before inspection, make sure the throttie valve switch (idle
connection point) is on when the accelerator pedal is not

pressed.
Adjustment
B AAC VALVE ADJ B The idle speed adjustment is basically not necessary because
I - the rated value (control target value) is returned to the control
SET ENGINE RIPM AT THE . ) .
SPECIFIED) VA UE UNDER unit. If adjustment becomes necessary, perform the following
THE FOLLOWING CONDNION procedures:
. @ Select “AAC valve adjustment”’ in the “WORK
ENG WARMED UP .
:NO LOAD @ SUPPORT"” mode. Turn AAC valve assembly idle
adjustment screw with a screwdriver until idle speed
—— is 900 rpm. '
START @ Return the “"AAC VALVE ADJUSTMENT" screen to
“DATA MONITOR™ and check idle speed shown on

screen meets the specification.
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Caution

Adjust within

indicated range. Red
Do not turn with excessive force.

. Idle speed  Self-

F O * "' High  diagnosis
HRREATA /

BLM(EAS J
WTTFaLy, Low

B02-3427

Remove

L AAC valve
o, harnes s connector

~\/’ 7 o
B \dle adjustment .

g 12 - 128838
Caulion
Adjust within
indicated range. Red

Do not turn with excessive force.

Idie speed =
) Pe8C “Saif-
i ® High_Giagnosis
WRRERTA
BLBK(BAYS
CTTF AL,

Low

B02-3427

1. Idle Inspection and Adjustment (Cont’d)

@ Make sure ECCS control unit idle control adjustment
volume is furned all the way to the left.
CAUTION:
Never turn idle control speed adjustment volume with exces-
sive force. The adjustment screw turning range is 3/4 of a turn.

@ Remove the 2-pin harness connector from the AAC valve to
stop the idle speed feedback control. The AAC valve is
completely closed at this time and the idle 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).

®

® If idle speed increases for any reason, turn idle control
adjustment volume in ECCS control unit to adjust speed.
ldie adjustment volume increases engine speed when
turned to right by a maximum 250 rpm.

CAUTION:

The adjustment volume must be set 40° - 50° from the self-di-

agnosis position because idle speed is lowered (lowest rpm +

50 rpm) if it is turned all the way to the right (self-diagnosis

position).

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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Power transistor ,__ |2

Spark
® plug

unit side

side

B02-1512

Camshaft rotation —
direction

1. Ildle 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.

e 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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1. Idle Inspection and Adjustment (Cont’d)

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

Sealing tape part number B2235 U7410
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#MONITOR wNO FaiL [
CAS-RPM[POS)  950rpm
EXH GAS SEN 123v
EXH GAS SEN-R 110V
M/R F/C MNT  RICH
M/R F/C MNT-R  RICH

\ RECORD ]

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

: —oen,

o [ 10w

Caution

Adjust within

indicated range. Red
Do not turn with excessive force.

A— idle speed - 38/f:

- Hi‘gh/diagnosis
RFEEBA TR

BLU(B2Y
VTFaw, 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:

@ 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 installation). 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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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.)

000

{Fuse
block)

Switching the signal for
exhaust gas sensor —
exhaust gas sensor (R}

L

0.2 0.6 04
$6C.s6C.86C.

Apprax. 4 sec. !

Exhaust gas sensor
output monitor

B(9-0089

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

JUL

0.2
sec.

—
Approx. 4 sec.

B09-0090

1. ldle 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, Diaghosis 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 control 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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1. Idle 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.j 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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Tools required

2. Compression Pressure Inspection

Name

Application

Spark plug wrench
EG1740 1600

Removal and instaliation of small

s
Tool — .
0 (or other regular spark plug —_"—__ size hexagonal spark plug
wrench set) B02—0045
Engine speed measurement unit To check engine speed.
!
@ Allen compression gauge
EG1505 0000
Measurement
too! For engine compression pressure
inspection.
@
(@ Compression gauge adaptor
EG1505 0101
5 B02— 0044
Compression pressure standard values
Engine RB26DETT

Item

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

Terminal cap
2

Speed detection
terminal (yellow
and red wire)

Engine speed measurement unit installation

Connect the engine speed measurement unit to the speed
detection pin on the harness connected to the ignition caoil
from the power transistor.

Always attach the terminal cap with rubber seal after mea-
surement is completed.

Compression gauge installation

Warm up engine.

Release fuel pressure.

(Refer to “‘Releasing fuel pressure’’ section B2, 7-1.)
Remove all spark plugs. (Refer to "'SPARK PLUGS’' section
B2, 10-9.)

Attach the adaptor to the Allen compression gauge and set
it in a spark plug hole.
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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-
dle 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.nsu.on
limit
Power steering Poiy-V low-main- 8-10 10 - 12 16 (0.69)
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 beit (0.24 - 0.31) | (0.28 - 0.35) 47)
Poly-V low-main- 3-5 4-6
Fan belt 7.5 (0.
an be tenance belt (0.12 - 0.20) | (0.16 - 0.24 | - (02%9)
CAUTION:

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

2

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.
(3) When the belt is installed, make sure pulley groove is
aligned correctly.
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pad

BO2-23CE

3. Belt Tension Inspection and Adjustment.

(Cont'd)

Adjustment

Part

Item

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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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

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

e Turn crankshaft and align crankshatft pulley mark with belt

& Valves to be adjusted. cover indicator.
e No. 1 cylinder is at the compression stroke top dead cen-
Intake side 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

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))

4= Valves to be adjusted.

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

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

Part
r Intake Exhaust
Item

Valve clearance (cold) mm (in) 0.4540.03 0384003
(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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Gauge

Spark plug side

€3 Always replace after every disassembly.

4. Valve Clearance Inspection and Adjustment
(Cont’d)

Valve clearance measurement

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

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 parallel 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.

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 (t) is out of
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 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 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.
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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
o 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 [%] (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 06250

Qil filter removal and installation

Measurement tool

Oil pressure gauge

Used for oil pressure measurement

Qil level must be
in this range.

B02-1517

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 coocled.

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

dipstick.

e The oil must not have any white turbidity or dirt.

Replacement
interval

RB26DETT

months.

Use SD, SE, SF or SG class oil.
Change oil every 5,000 km (3,000 miles) or 6

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

Engine
ltem

RB26DETT

Oil level

H

4.5 (4)

€ (imp gt)

L

3.5 (3-1/8)

Oil supplement volume

Only oil replacement

Approx. 4.2 (3-3/4)

when replaced

¢ (Imp qt)J

Oil and oil filter
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
Outiet press kPa (kg/cm?,
utiet pressure (kg PS4, 21 (3, 43) (4.6, 65)
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5. Lubrication System Inspection (Cont’d)
5-3 OIL FILTER REPLACEMENT

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

Removal

e 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.

e 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 mites) or 1
year.

Periodic exchange
interval

6. Exhaust System Inspection

Tools required

Name Application

Used to check turbo-
i 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
interval (36,000 miles)

RB26DETT

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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6. Exhaust System Inspection (Cont’d)

a. When the pressure does not reach specified levet:
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/em?, 11 to 13 psi) before

testing the air hose.

Rommeulation 6-3 RECIRCULATION VALVE INSPECTION

vaive . . .
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.

N12- 128600

ecis3 | Unit inspection

e 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.

= )

Recirculation valve

B02-3564
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7. Fuel System Inspection

Tools required

item Application

Measurement | EGI fuel pressure meter

Fuel pressure measurement
tool ST1959 0000

802 --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
line. '

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)

ldling when pressure regulator vacuum hose is

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

EN-25



B2 RB26 DOHC EGI (ECCS) TWIN-TURBOCHARGER ENGINE

B02-0018

Blowby control

B02-0001

8. Evaporative Gas Control System Inspection

8-1 PURGE CONTROL VALVE INSPECTION

Inspection

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

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

9. Blowby Gas Reduction Equipment Inspection
9-1 BLOWBY CONTROL VALVE INSPECTION

Inspection
e Check the blowby control valve flow path.

Condition
Air is blown. Air passes.
Air is drawn in. No air passes.

EN-26



B2 RB26 DOHC EGI (ECCS) TWIN-TURBOCHARGER ENGINE

10. Removal and Installation of On-vehicle Parts
10-1 INTERCOOLER AIR DUCT ASSEMBLY
Nut (2)
[ 16-21(1.6-21, 12 - 15) Boit [0)16 - 21 (1.6 - 2.1, 12 - 15)

o e e
16-21 intercooler h Alr tube
(1.6 -2.1,12 - 15) outlet hose Hose

e | e %,
o , >Balt(2) @r@

Air

A e

; -21(16-21,

2) @@PJ 1& (12_15) E@jn @ 2(@,4.1: -
9 T2 Y ne-21,12.19
Gaslet ( ®~ \/ A Air hose- @‘
_ Air tube \ rube &£ [

o\ ~_[Poirt 5] A

Clamp [ q Air tube

[Point 6} Air tube | ajr hose/@m r
[Point &] !

V4 Recirculation
Air tube tube Air hose/‘,@/
{Point 5] Q

Nut (2) Air tube —_
16 -21 ’
{(1.6-21,12-15)—

/
Air hose

[Point 4]

Bolt [OJ16 -21—
(1.6-21,12-15)

®——Nu(2) [Ol16-21 (1.8 -2.1, 12- 15
[C): Nem (kg-m, ft-1b) @ (

é: 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, blow off any
dirt or dust with an air gun.
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\7\ ==
\_ /\5\\! ignmgrtjnZark

- .

RN
i\?\\
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10. Removal and Installation of On-vehicle

Parts (Cont’d)
[Point 2] Remove and install each air hose and tube.

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
and tighten clamps securely .

[Point 3] Remove and install the intercooler inlet hose.

Removal
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.)

2 Separate the intercooler inlet and outlet hoses.

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

CAUTION:

{1) The fins are aluminum and can be damaged easily. Never
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 disassembied.

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.
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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

® 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.

N

turbocharger p

Air ¢l I ¢ Bt
_— Air hosy C coner elemen Mﬂi .21 Nm
\ (1.6 - 2.1 kg-m,
12 - 15 ft-Ib)
To rear . /\
turbocharger "\ Air cleaner ; /
To fromt

Additional work required:
Remove turbocharger outlet hose. [Point 2]

Air cleaner
case

EN-29



B2 RB26 DOHC EGI (ECCS) TWIN-TURBOCHARGER ENGINE

\

& Air cleaner
element

= @};\\X\ x/ ///

- Connector Air flow meter

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

e Air cleaner element must not be dirty or damaged.

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

[Point 4] Air cleaner cover installation

e First connect air flow meter connector for front turbo-
charger and then install air cleaner cover.
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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

No. 2 throttle chamber

@Throt‘de chamber gasket\
€24 throttle chamber gasket

No. 1 throttle

'_'.l Knock pin (6) chamber

—

/@/ﬁﬂw‘:‘

Water tube
[Point 5]

Hose

46 -6.1)

Hose
[Poirt 6] —

Non- separabl

{0.64 - o.ﬁ\@

AAC valve
[Pomt 12

2

Nut (12) Washer(12) {Point 6] e 2N “
16 - 21$pnng washer (12)~_
(1.6 -21, T~ Tube :/Hose
12.15) [Point 7]
[Point 9] Boit [0)63-8.3 -
~~

@FI,

Knock pin {6)

’2

unit

o

IAA umt !

¥ d

Q Gasket

4
Hose [Pomt6] 7@ 8

Boit [C}6.3 - 8.3 (0.64 - 0.85, 46 - 6.1) (0.64 - 0.84, 4.6 - 6.1)
Boit [C}16 - 21 (1.8 - 2.1, 12 - 15)
@: Always replace after every disassembly.

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

[Point 10]

| Boit [0]16 - 21 (1.6 - 2,

R \
Bolt (4) Mm

Air chamber \

12 15) [Point 8] |

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

[Point 1] Release fuel pressure

e Start the engine.

o 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.

e 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-lb)

[Point 4] Remove throttle chamber linkage.

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

® 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.

gy D TN
\ :()"“ Y
Y/

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

—— v H [Point 7] Booster vacuum tube removal

- /)
(W7 ! e Remove the clamp bolts, separate booster vacuum tube
from collector and air chamber and remove tube.

BM@

Oes-83nm! ™\
__ | {0.64 - 0.85 kg-m, "
46 -6.1tib) 7/

‘ /\\l\ )

~ [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.

(1821, 12 - 15~ Boit Tightening torque:
gy - . que:
Bolt 16-21(16-21[C)16- 21 )
. /1/( . IH,Z_,S, L H‘{'f}z 16 - 21 N'm (1.6 - 2.1 kg-m, 12 - 15 ft-Ib)
' ‘ . -

{O): Nem (kg-m ft-tb) L.,(Illmu.: ., ®

[Point 9] Collector nut removal and installation

® ® OO T O Removal

L:Y e Remove the nuts in the reverse order of the figure on the
S S left.
NS

C)/\Q) Installation
e Tighten nuts in order shown in figure on left uniformty in
two to three stages.
Tightening torque:
16 - 21 N'm (1.6 - 2.1 kg-m, 12 - 15 fi-Ib)

09 ©

-0

o— 4O

0

& ——=

o) —— =20
———0

@——

Q)
®
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Q\ &l
Fomvnday =
{ oo

Air chamber

Bolt (4) [J)6.3 - 8.3 Nem
{0.64 - 0.85 kg-m,
4.6 - 6.1 ft-Ib)
€3: 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 @, (F and
AAC valve connector and remove air chamber.

Installation

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

e Measure the AAC valve resistance.
Resistance [20°C (68°F)]:
Approx. 9 - 10 Q)

EN-34



B2 RB26 DOHC EGI (ECCS) TWIN-TURBOCHARGER ENGINE

10. Removal and Installation of On-vehicle
Parts (Cont’d)
(2) Collector ASSY disassembly and assembly

Boit (4! [)6.3 - 8.3 (0.64 - 0.35, 4.6 - 6.1)
Throttle valve \?

switch

Boit (2)

[e3-83 |

{0.64 - 0.85, ,
46-6.1)

/ TN
%A{xeleratim work unit
ﬁ Bracket >
i é/ Knock pin (2)
% \ Intake temperature
sensor . .
\/- \NQE \ 1% - 0 Additional work required:

(20-30,14-22)| ¢ Collector ASSY installation

Refer to Section B3, 6-3, THROTTLE VALVE

SWITCH SYSTEM INSPECTION for the

8- throttle valve switch adjustment procedures.
x Refer to section B2, 10-5, 6 IN-LINE

THROTTLE CHAMBER LINKAGE
ADJUSTMENT for the related adjustment
procedures.

Collector [Point 1}

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

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 throttle chamber € Gasket
[Point 1, 2]

No. 2 throttle chamber
[point 1, 2]

,. L
o

No. 1 throttle chamber
[Point 1, 2)

€9 : Always replace after every disassembly.

Additional work required:
e Collector ASSY removal and installation
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. Removal and Installation of On-vehicle

Parts (Cont’d)
10-5 6 IN-LINE THROTTLE CHAMBER LINKAGE ADJUSTMENT

No. 3 throttle chamber

.NUt .@
N

\ §/’\ \ N’- 2thr\ottle chamber
\/'. \90\\0 \ \Nut
~/ \//\\ \§ \ x
;‘?‘ / e »-, \_/Eo 1 throttle chamber
ARG NINSNTE
Nut ® \§ <& N

TN ’ é;@

=4 /\

No. 3 throttle linkage / " \
T

1o li
Q 5 ,
No.zmromel\inge NN ‘
O N\
. 2,
L

W Accelerator drum full

{ ,,"

/\

Detail of part @

. |
TN .l
= ——ll

\ 9
Bolt {4) ¥\ = Accelerator work unit i
[C)6.3 - 8.3 Nem (0.64 - 0.85 kg-m, 4.6 - 6.1 ft-Ib)

At 277

[Point 1] Accelerator work unit installation

10/‘ N
No. 2 throttle linkage e Install the 6 in-line throttie 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.




B2 RB26 DOHC EGI (ECCS) TWIN-TURBOCHARGER ENGINE

Throttle chamber

lover /\Q%%
é\/\\\\\

Fully closed stopper
y ®y ~ \/ \
s VI

Feeler gauge [1 mm (0.04 in)]

Fully closéd stopper

DN

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 lengthen 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 feit.
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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 middie adjustment linkage must not turn when the lock nut

is tightened.

® Remove feeler gauge from fuily closed stopper on acceler-
ator work unit side,

CAUTION:

Do not adjust fully closed stopper nut.

f® Completely open and close the 6 in-line throttie chambers
repeatedly and check that each throttie 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

B02-005I

Liquid gasket lubrication
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10. Removal and Installation of On-vehicle
Parts (Cont'd)
(1) Intake Manifold ASSY Removal and Installation

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

€3 Intake manifold gasket

Bolt (5) . )
16 .24 Air .dram plug
(1.6 -21, [Point 2]

12 - 15) {Point 1]

Bolt (4) ;

16.21
(1.6-21,
12 - 15) BoI’ ’ Spring washer Intake manifold ASSY
i t
(Point 1) @ 1 N3 [O)6- 21 (16 -2, 12 - 15) [Point 1]
{ (1.6 - 2.1,12 - 15) [Poirt 1]

Additional work required:

Removal and Installation

e 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

9.0, ®are nuts, athers are bolts. bolts Installation location
30 (1.18): (4) ONONGE
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-Ib)
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=
T
! Air outlet plug
Caution Iab@ = 2 %

nrE
P LY =7 W
NEVER OPEN | s=== N
WHEN HOT @ >

10. Removal and Installation of On-vehicle Par

(Cont'd)

[Point 2] Air drain plug

Refer to section B6, 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 dre
plug to allow 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 fi-Ib)
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10. Removal and Installation of On-vehicle
Parts (Cont’d)

(2) intake manifold ASSY disassembly and assembly
?

j BaTance tube [Point 6]—___S

Bolt (
[O]sa 8.2 (0.64 - 0.84, 4.6 - 6.1)

Bolt {2)
[O)16 - 21 (1.6 - 2.1, 12 - 15)

\ o—— & Oving Washer

A < [Points
) - %% [ ! @J Engine temperature sensor
& Fn-x
Air drain plug (2.0-3.0, 14 - 22

®) 7.s(o.7-o.s,§/
\© Q Water outiet
y elbow [Point 5]
BE Bolt

Fuel tube injector ASSY
[Point 2]

Q % regulator

Screw (2) (Point 2]

Bolt (2) ((23- 3°(°23 0.31, 3 intake manifold
6-21(16-21, 12-15)—% 17-22 ) [Point 1]
L4 \Water bypass
Air regulator | o~ Connector [Point 4] gyt
Bolt (G'g . - Boit [ 16-21 (1.6 - 2.1, 12 - 15)
: 1%-21
0.64 - 0.85, t (4
2. Liquid gasket (4,5 6.1) — ¢ cB[OJJ' 26"- 21 “B.glt- 21,12-15)
. Always replace after every disassembly. (1.6 - 21,
| [ em (kg felb) 2. 18] [ 18-21(18-21,12-15)
/ [Point 1] Intake manifold inspection
- - o Measure the intake manifold surface for distortions in six
ol =77, . . . . . .
/ = > separate directions (at opposite directions; up, down, right,

- ./ left, horizontally and vertically) in a number of locations.
g ’jﬂlﬁ Limit:
: @ 0.15 mm (0.0059 in)

QTH Feeler gauge
o) @ @ @ *  Straightedge

l'\
Screw [Point 2] Fuel tube ASSY
! (?33233‘?)31 17-22)| ©® O-rings must be replaced with new ones when pressure
/Fuel tubs injector ASSY regulator is removed and installed.
Pressure CAUTION:

regulator

When pressure regulator is installed, be careful not to scratch
the surfaces which contact O-rings.

3 Nem (kg-m, filb) &3 O 79
€3 : Always replace after every disassembly.
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"o
v\ﬁ\\ Tm

3 Insulator
Injector

& Insulator
€3: Always replace after every disassembly.

B02-2687

. Screwdriver

WS3993

Cut off.

10.

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

[Point 3] O-rings (for fuel injector pressure regulator)

Installation precautions

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 fuel 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 bolts. 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 gasoline, etc.
Installation
o 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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Tube presser WS3993

Screwdriver

Water outlet elbow

7\
[Y): Nem (kg-m, ft-Ib) .

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

< B -2

#(1.6-21,)
W 2.1

#2¢: Always replace after

every disassembly.

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

Installation

o 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 installation holes as shown.

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

[Point 5] Water outlet eibow

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 manifold
and water outlet eibow.

CAUTION:

Liquid gasket in grooves must also be removed.

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

Installation

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
one time without stopping as shown in figure on ieft.

e Complete installation within 20 minutes after liquid gasket
application.

CAUTION:

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

Tightening torque:
16 - 21 N'm (1.6 - 2.1 kg-m, 12 - 15 fi-ib)
[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.

® There are three different O-ring sizes. Be careful to install
the correct size.
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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. Removal and Installation of On-vehicle
Parts (Cont’d)

10-7 TURBOCHARGER ASSY

Tools required

Name Application

Compound gauge

Measure- | £ 1508 0001
ment tool

Turbocharged pressure control inspection

B02~ 1948

Dial gauge Turbocharger rotor shaft inspection

(1) Turbocharger ASSY removal and installation
Front side

! Rear side Bolt
Exabolt : 16 - 21
. R (16-21,
-
e ~ § b
#23 Copper 7 g : |
washer \
g ! ~ Water tube
. Bolt Hose \ A\ Copper washer
R 2o 6.3 83_ o D A\
Boit Hose Pjaa 83 064-0855 )
PJ 31-44 /\ {0.64 - 0.85, Bracket { Oii tube A Boit
(32-45,23-3) o =9 ¢ 46-61) >~ (1 15-20
" wra } 3l Sg T
1-14
~ _~ Rear Bolt
& M Air inlet tube \ | 63 -83 mh&rgﬁ M :)36;&(3) 85,
€29 Gasket Front turbocharger @ Boit (2) _(0.64- 085, 46- é.1) ‘
Water tube 2 ASSY  Eyebolt [C] 63-831. 4 f t
A 18 - 20 (1.8 - 20, (0.64 - 05 4-57
Q7 13.19 © 46 &1): (0.4 -05,
Copper washer @ | 29 - 3.6)

el
felomie o |
Tocylinder - £ \\ C faait €3 Copper l ‘“/ % G
k Eyebolt Oil pi
ploe \QGasket- waer [a-5 4 f washer .|31 il hose \ Gasket EOI! Yoke

(0.4-05,

Oil tube S
HERS Ji e g By W WG] B
18 - %5) Eyabolt }; Yoo [ 16-21 o cyh\Bolt Bracket-—7
e — S | 185 et /| Exevo
e il zo-m%.é_‘_\f_adt 12 - 15) | ae @ zot 31%
Oil pipe ‘10-3'244'3 [ 16-21 Mus 1.9, (20-32,
Bot (2) 14-23) Washer  (16-21,12- 15)| G k el 19 {14.3)'80'
13- 3-199- aske % t
[0 13-19(1.3-1.9,9-149) g;/@ %..\_@ Copper washer Boit (2) O 16-21
. 10-21 (1.6-21,
€23 Copper Oil and water tubes Eyeboft - (021, o €3  12.15
washer” 20 -29 - I/ Copper
[3): Nem (kg-m, ft-Ib) / (20-3.0,14 - 22) washer
Q: 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.

Q @OEGEE

)

@@ G@Oee

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

(2) Front turbocharger ASSY installation

Removal sequence

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 B and @ .

Remove the two bolts and detach tube . Make sure that
bolt mounted on upper side is shorter than iower 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 carefully.

Remove the six exhaust manifold nuts.

Pull the exhaust manifold in direction @) 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 boits and detach exhaust manifold cover.

Remove eyebolts and © and detach bolt & .
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.

@® @

Installation sequence

e Installation is the reverse of the removal sequence.
e Before installing 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

Front side

At (4) { Rear side
84—-’_ H B - a { ‘-M a - E
, (2.3 - 3.0, : &L (23-3.0,17 - 22)
Lock plate (2)"’%’ 17 - 22) | Lock plate (2) —= Exhaust gas sensor
[Point 3] Exhaust gas sensor ! [Poirt 3] 18-24
18-24 { (1.8-24,13 - 17)
(1.8 -24, ! \
13- e Nut (5
@ Turbocharger @ z-2

€9 Turbocharger — »] inlet gasket e 7|2

&\ gs‘ .20,

inlet gasket
Exhaust Rear turbocharger
ASSY ASSY

Air-inlet

|
Front turbocharger ’ outlet
) tube

Air inlet tube

@rﬂ/% / = @(»/;/ ®§° "

\ Gasket
Boit (2 Bolt (2

Bolt(126)-21 Bolt (2) ®)] (1¢3-z1 ) gzs-aa !

s (16-21,  “ (064-085 -2

(1.6 -2.1 (0.64 - 0.85, 12 - 15) 46 -6.1)

12 - 15) 46 -6.1)

EYB bolt Air-bolt
QCopper washer @Copper washer

@ : Always replace after every : Always replace after every Water tube

disassembly. disassembly. [Point 1]

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

Additional work required:
Turbocharger ASSY removal and installation

[Point 1] Water tube inspection

e After cleaning water inlet 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, biow
with compressed air and check for clogging.

Engine
conditioner
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(5) Turbocharger unit inspection

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

[Point 3] Lock plate removal and installation

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

Installation

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

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

Exhaust gas leak
inspection location

Swing valve [Point 3]

Turbine rotor [Point 1, 2, 4]

Cooling water inlet [Point 8]

Cracking inspection
Crack burning inspection

Rotor shaft [Point 6, 8] 1 0il 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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® Qil or carbon must
not be adhere to
surfaces.

® There must be

no bending or
other damage.

® There must be

no interference
with the housing.

There must be no
misaligned seating.
i 7

& Swing 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.

e The vanes of the turbine rotor must not be bent.

e There must be no interference with turbine housing.

[Point 3] Swing valve inspection

e Remove actuator rod pin and make sure switch valv
moves smoaothly, without deformation or cracks.

e Make sure there are no misaligned sealing surfaces in tu
bine housing.

[Point 4] Rotor shaft play inspection

e Position a dial gauge and measure play and thrust cleal
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)

adhere to

surfaces.

® There must be
no bending or
other damage.

® There must be

no inerference

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

[Point 7] Swing valve controller inspection

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

e Check swing valve controller 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.

Cooling water inlet

Radiator
- cleaner

® Clean with air gun

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. P o A A
Carbon has accumulated. A ° O O
2.8 Turbine rotor
Rotor scrapes against the housing. A o - ° @
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 ° C
The turbine vanes are bent or folded. ° °
There is strong resistance or scraping A A o
® Both turbine and | when rotated by finger.
compressor . - . .
1.4.8 Rotation by finger is not possible.
e Rotor shaft play y ng P d
i i There is considerable shaking bet n
inspection ng wee A A o A
rotor shaft and turbo ASSY.
Look through oil
Carbon sludge has lated i
6.8 hole. (Inspect inte- oiTrhole 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 °
pump.) [59 to 69 kPa (0.6 to 0.7 kg/cm?, 9 to 10
psi)].

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

Front side

Nt (6) \\\@
[Qss -

Exhaust manifold cover

(1.8 - 24, 13-17)

Q : Always replace after every disassembly.

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

B

Exhaust manifold

Rear side
Exhaust manifold cover
Bolt (3)

37-5.0 o) (3) 5.0

.7 -5. 37-5.

(0.38 - 0.51, | (0.38 - 051,

27-37) = S - 27-37)
/ [}

i
€03 Exhaust manifold gasket

Yoke

N <
\’::_@ == Exhaust

18-24
Nut (6) PJ 8- manifold

(1.8 -24,13-17)
@ : Always replace after every disassembly.

O] : Nm (kg-m, ft-Ib)

Additional work required:
e Turbocharger removal and installation (Refer to section 10-7)

e Gas leak inspection [Point 1]
Front side | Rear side
@ ©® ®

=y ™
)
o~

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

Removali
e Removal is the reverse of installation sequence shown in
figure.

Installation
o The installation sequence is shown in the figure.

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

[Point 3] Exhaust manifold inspection

e Measure 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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Front

[Point 4] Exhaust manifold cover installation

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

@'\(/_‘ @ Temporarily tighten bolts for positioning hole indicated by
= . @ Tig'hten bolts in the other two locations @ .
==\ @ Tighten bolts in holes ® to specified tightening torque.
Tightening torque 3.7 -50Nm (0.38 - 0.51 kg-m, 2.7 - 3.7 fi-lb)
10-9 SPARK PLUGS
Tools required
Name Application

Special tool

Spark plug wrench — Small hexagonal spark ptug
EG1740 1600 = removal and installation

802—0045

Boit (4)

Ornament boit (8)

] : Nem (kg-m, fe-Ib)

Power transistor
MS.S - 8.3(0.64 - 085,46 - 6'1)\@ QOrnament bolt (2)

23-3.0(0.23 - 0.31, 1.7 - 2.2)
Screw (3)

. - Ignition coil
[C)2.3- 2.0 (023-0.31, 1.7 - 2.2) ? o3 ot

Spark plug

Bolt (7) 20 - 29
[O)o.1-11.8 g [ {20 - 3.0,
{0.93-1.2, B 14-22)

67-87 /DE

ignition coil harness

Additional work required:
Remove and install:

e Air inlet pipe

e Blowby hose
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[C]2.3 - 3.0 N-m (0.23 - 0.31 kg-m,
L3722 1)
tgnition coil

Cylinder

side
coil %
bracket Holder
i Spark plug B02-1703
Platinum tip
Seating metal

[Point 1] Ignition coil bracket removal and installation

Removal

e When removing ignition coil bracket, hold coil to provide
additional support whiie 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 cieaner, clean the
plugs at maximum pressure of 588 kPa (6 kg/cm?, 85 psi)
for no more than 20 seconds.

o Do not use a wire brush to clean plugs.

Rocker cover

Rocker cover gasket

Ornament bolt {8}

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

AL

ﬂz.s -3.0(0.23 - 0.31, 1.7 - 2.2)

Rocker cover screw
(10 for both left and right sides)

[(B2-4(0.2-04,14-29)

Rocker cover gasket

Additional work required:
Remove and install:

e Air inlet pipe

o Blowby hose
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&) ® ® ®
(= ~6r ® ®:|
=G —@r ©r ©
® @ © o
B-71-3

[Point 1] Rocker cover screw removal and installation

Removal

e Perform removal in reverse of sequence shown in the fig-
ure on the left.

Installation

e 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 2-4N-m(0.2-04kg-m, 1.4-29 ft-Ib)

[Point 2] Rocker cover installation surface inspection

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

[Point 3] Rocker cover gasket installation

e 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 7 1
KV101 10480
) Adapter {® Crank pulley bolt removal
KV101 10410 and installation
(2) Stopper plate N i
KV101 05610 i L
Special tool @ B02—0047

Pulley puller
$T2718 0001

Crank pulley removal and
installation

B02~- 1676

Timing belt cover (upper} [Point 4]

Grommet
Bolt (2)
[0)3-5(0.3-05 22-36)

O.”ng Timing Belt
Crank angle [Point 9, 10, 12]
sensor [Point 2] x
Bolt (3} S Bolt
10 21 0 o0
(1.6 -2, Srommet (;; -ag.)s,
12 - 15’ =B ~
Bolt (3) /mconical washer & [ Washer _
?0‘35 o5 [Point 6] \ : @ p _
-3-05,  Nut [Point §)
22-39) Mﬁ - 58-—-—.—@ M @
(4.4 -5.9, .(’
R - W) )
) Crank pulley
Bolt [Point 3 [Point 1] @ idler puliey [Point 1]
445 - 456
{45.5 - 47.5, \
329 - 344) Y .
Washer Timing beit plate [Point 8]
[Poin23] Crank timing pulley [Point 8]
Crank timing pulley plate [Point 8]
® Beit tensioner
{Point g, 10, 11}
Timing belt cover {lower}
Bott (3) {Point 4]
-5{0.3-05,22-36
I : Engine oil M3 { )

€3 : Always replace after every disassembly.
S : Nem (kg-m, ft-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 e Install ring gear stopper [Point 3]
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7

Ttming injector

Intake camshaft

Exhaust camshaft

Inake 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 installation

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 bolts
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.

EN-60



B2 RB26 DOHC EGI (ECCS) TWIN-TURBOCHARGER ENGINE

‘—)\ Non-curved
Curved surface surface
I : Engine ol

[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 beiow head approx. 50
mm (1.97 in}.]

Installation

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

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

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

Dried ligquid 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

® Instailation is performed in reverse sequence of removal.

CAUTION:

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

Tightening torgue 3-5Nm (0.3 -0.5kg-m, 2.2 - 3.6 tt-lb)
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[Point 5] Belt tensioner nut removal and installation

® 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 fl-Ib)

B02-1715
B02-3170
C  Tensioner stud D

|
. N \
-~ Tensioner spring
J% securing stud
e\ B02-3171

Tensioner pulley At setting Spring
time

_stopper
stud

a

[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

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

® 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. 9 Set angie: a Free angle: 0 Classi fcatlon
diameter paint

1.8 mm (0.071 in) Approx. 20° Approx. 163° Yellow-green
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Crank timing

Timing belt plate

pullsy A
plate \ q
Crank
putley ‘ ——- —
‘side
8
&
Crank timing pulley Gm:V(J:3173
Cam pulley Cam pulley
{intake) {exhaust) Aignmert
Alignment mark

Crank timing pulley

Alignment
mark

[Point 8] Crank timing pulley and plate installation

Be careful to observe front and rear positioning of timing
belt plate, crank timing pulley and crank timing pulley plate
when instailation is performed.

[Point 9] Timing belt alignment mark verification and

installation

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

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))

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.)

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
belt.)

Align timing belt pulley marks and install 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.

After loosening nuts and adjusting beit tension, secure ten-
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 belts 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.

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.

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

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 belt if inspection indicates any problem.

item Condition Cause

Missing tooth - Camshaft lock
Cracked tooth Crank angle sensor lock

Tensioner lock
Cracks in rear side Engine overheating
5 Interference with belt cover, etc.

Beit misalignment
Belt plate malfunction

Wear and cracks on side surface

Large sliding motion resistance in
crank angle sensor and crankshaft

Worn teeth

Oil seal malfunction
Water leaks in water pump

Oil or water adhesion

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 handling exhaust valves because metallic sodium is sealed inside. Refer o Page EN-67.

Tools required

Name

Application

Special tool

Pulley holder
KV101 09800

or

KV101 09300,
ST3152 0000,
ST3153 0000

Cam pulley bolt removal and
installation

Valve spring compressor
KV101 11300

S§T1207 0000

KV101 089S0

0

([
5

Valve spring installation and
removal

Valve oil seal puller
KV101 07900

Valve oil seal removal

Valve oil seal drift and drift attach-
meni

® 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

bvw\ 07700 7.0 mm (0.276 in) dia.

Valve guide insertion hole and
guide internal diameter correction

EN-65



B2 RB26 DOHC EGI (ECCS) TWIN-TURBOCHARGER ENGINE

Name

Application

exhaust side

Valve seat remover, intake side,

Valve seat removal

exhaust side

Valve seat drift intake side,

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 Camshatft, 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 result in an explosion or fire.

e Damage to eyes may 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.

If 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.

e 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.

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

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

CAUTION:

Make sure the resultant (high alkalinity) waste water does not

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

wash the affected area immediately with large quantities of
water.
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(1) Cylinder head ASSY removal and installation

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

linder head bolt (M6 x 1.0} [Point 2]
g Tighten 1o 29 (3, 22). / 9.0-118(092-1.267-87)
Cylinder head bolt Tighten to 108 (11, 80)
(M8 x 1.0)[Paint 2] 3 Loosen bolts completely @ ——— SPring washer
[)s.0- 118 (0.92-1.2,67-87) 0 {0, 0).

(@ Tighten 1o 29 (3, 22)

(5 Angle wrench: 85° - 90°

Torque wrench: 108+ 5 >
{11% 0.5, 79.6+ 3.6)

Cylinder head ASSY

] / Cylindar Heaq bolt
-‘\:‘;} %59?01;01) ‘raom: 2]
]@ ,(}.u -12,87-87)

o 0, O ©--—Spring washer

~J

€3 Cylinder head gasket [Point 2}

Cam pulley {Point 3}

] : Always replace after every disassembly.
[ : Nem (kg-m, ftib)

ﬁiitional work required: Turbocharger, exhaust manifold

e Drain and refili: Cooling water [Point 1] Timing belt

e Remove and install: Rocker cover
Collector Spark plugs
Throttie chamber e Installation: Check No. 1 cylinder compression
intake manifold T.D.C. position [Point 3]

[Point 1] Cooling water drain and refill
Removal

CAUTION:
Do not allow water to enter exhaust front tube.

ﬁ Refilling water:

~ \ \, e Refer to (B6) "“Cooling Water Filling Procedures” for
Drain?ug \/ details.
___a-——"_l\-“\
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e Remove water completely from cylinder block drain plug.
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[Point 2] Cylinder head bolts removal and installation
Removal

Remove bolts in reverse sequence of figure on left.

Installation

e Remove bolts in sequence shown in figure on left.
). _@| ® The cylinder head bolts (M12 x 1.5) are torqued by a two-
Tl step method in which bolts are tightened two times.
@ Tighten to 29 N-m (3 kg-m, 22 fi-Ib).
oo eCc e 0o @ Tighten to 108 N-m (11 kg-m. 80 ft-Ib).
O~@Mizx 1.5 G-OM6 x1.0 @ 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
118 112,87} - is used. Tighten bolts to 103 to 113 N-m (10.5 to 11.5 kg-m,
w0, 72 76 to 83 ft-Ib) when torque wrench is used.
£ 4 (3,53)( ® @ ®| CAUTION:
.E 59 (6, 43} When angle wrench is not used, never attempt to approximate
% 39 (4,20)} the lightening angle visually.
F o 200244} ® o 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.

N-m (kg-m, ft-tb) ®

Seat

[Point 3] No. 1 cyl‘inder 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.

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

~—

Timing indicator

e 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 1o Ensure Safe Disposal of Sodium-filled Exhaust Valves
Refer to page EN-66 for details.

Valve spring reteiner
Valve spring {Paint 17, 19, 20}

Valve litter (Point 14]--—-—-—@ Spring seat
Valve oil seal |Point 23]

L)
-
Shim [Point 6] = e @
/ % Valve guide [Point 24]
Valive coliet [Point 18] @
@
Nut

.. / Valve seat [Point 25]
[C]s.0- 1.8 (0.92 - 1.2, 6.7 - B.7) [Point 5] \@/

Spring washer \ Intake valve [Point 21, 22}
Washar \ig

Y&i_’/ Exhaust valve
@

% 0O {Point 21, 22]
Baffia plate—-@ e % @@
Bolt -
{Je.0-11.8 (002 1.2,"% % Bolt : » O
6.7-87) e =
1 i
~

[O)9.0- 1.8 (0.92 - 1.2, 6.7 - 8.7) [Point 5]

Washer
| / Washer
/ Gamshall bracket [Point 5]
ﬁ > / 2 Rubber piug [Point 8}
| /
® X % oo Cylinder head
\ \ €9 > {Point 13, 15. 21, 24, 26]

. =>4 Cam shall (exhausl side)
Camshalt bracket [Point 5]

[Point 4, 8, 10, 11, 12}
?{5’5( [Point 5]
S H 9.0 - 11.8
D

\ " {0.92-1.2,
%% 6.7-8.7)

Camshall (intake side)~——_4

[Point 4, 8, 10, 11, 12] @ X

- Canister tube o

e, [POINL 3]

Retainer \®/~/ VARG N %
“Bolt (1) \® \ \ Timing beit @
16 - 22 Grommet 2 0 cover back \ \(
(1.6- 22 12-16) Retainer \@ X plate (Point 3] @ Nut
Bolt (3 - [lao-118
HGFB)- as \° € camshait Iront oil | (0.92 - 1.2,
(0.64-0.85, A~ seal [Point 7) 6.7-8.7)
4.6 -6.1) <y Cam pulley [Point 2} ~—
Bolt {2) \@Q @ 8ol [Paint 5
Hn - 26 \ @9\ Cam pulley washer \\J ©)9.0-118
(24 - 2.7, \, \ Cam pulley boit [Point 2] (0.92 .12
15 - 20) o 1419 (1.4-1.9,10-14) 6.7 -8.7)
@Q\ Crank angle sensor bracket {Point 1]
I : Engine oil

{21 - 26 (2.1 - 2.7, 15 - 20)
.3 : Liquid gasket

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

;'Additional work required:
e Cylinder head ASSY removal and installation

Crank angle [Point 1] Crank angle sensor bracket installation
sensor bracket e The crank angle sensor bracket is positioned onto the cyl-
Balt (2) inder head by using knock pins (2 locations). Align the
Hf?l_i 2627 positions correctly when installing the crank angle sensor.

15 - 20)
. Crank angle sensor bracket |, 5\ 1 (212 27 kgem, 15 - 20 ft-b)
bolt tightening torque
[3: Nem (kg-m, t-b) {21-27,15-20)
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Baolt {4)

Pulley holder
KV101 093\00

[Point 2] Cam pulley removal and installation

Removal

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

KV101 09900
or
[KV101 09300,
$T3152 0000, or ST3153 0000]

Puliey holder

installation

e Align camshaft knock pin and cam pulley 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

LM <19 N'm (1.4 - 1.9 kg-m, 10 - 14 ft-Ib)
torque

Retainer
Grommet

-

®
Grf)mmet Timing belt cover
Retainer back plate
Boit (2) [J]6.3 - 8.3 (0.64 - 0.85, 4.6 - 6.1)
[C): N-m (kg-m, 1)

e Toremove and install cam pulley bolts, use the proper tool
to secure the hexagonal part in front of camshait.

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

® Remove back plate bolts and detach back plate.
Instaliation

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

Back plate bolt tightening torque |[M#6
N-m (kg-m, ft-Ib) | M8

6.3-83(0.64-0.85 46-6.1)
16 - 21 (1.6- 21, 12 - 15)

[Point 4] Camshaft end play inspection

® Seta dial gauge at front end of camshaft 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.

o 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 installed as single unit.)

Verify 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-Ib)
torque

& mark: Valves which can be inspected

and adjusted.
Intake side

Exhaust side

CAUTION:

M
(2)

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

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

[Point 6] Valve clearance adjustment

No.

1 cylinder compression T.D.C. point

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

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

® 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

Iltem

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

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.

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

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

Part
Intake Exhaust

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

mm (in) {0.018 £ 0.001) (0.015+£0.001)
{Reterence vatue: hot) 0.51+0.03 0.444+£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) [ 30+5 (B6+9)
°‘C (°F)
Compensa-
o Saluse +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.

e 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 errorincreases if a number of thin gauges are layered
and the measurement will be incorrect.
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Ratainer

Spring

Valve

@ : Measure center of shim.

@: Always replace after every disassembly.

N—

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

Valve clearance adjustment

e Select the shim for the valve clearance.

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

(1 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 value.

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

@ Current shim thickness (T) measurement method

e Use micrometer and measure center of shim.
CAUTION:

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

(® Shim selection

e 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 [5,] (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

o There are 70 different types of shims.
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 installing camshaft, measure valve clearance again to
check that clearance is within specifications.
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Socket (41 mm)

!
f ey

identification paint {pink)

Identification paint {white)

{;.‘-)st)»)mw)»)m\w)»-)»»
Exhaust si
Knock pin

Spline gear for driving
crank angle sensor

[Point 7] Camshaft front oil seal installation

e Be careful not to 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 oil to the entire perimeter of oil seal
lip.

CAUTION:

Do not scratch the oit seal and lip.

[Point 8] Camshaft rear rubber plug installation
e Before installing rubber plug, remove oil, water, etc., on
surface and clean thoroughly.

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

[Point 9] Intake and exhaust camshaft classification

o Intake and exhaust camshafts can be identified by identifi-
cation paint color and presence of a spline gear far driving
the crank angle sensor.

Camshatt Identification paint Spline gear
Intake camshaft Pink - No
Exhaust camshaft White Yes

Knock pin

Front fms

& mm

——T—E-—CO.ZO inj

[Point 10] Camshaft knock pin insertion

e The protrusion distance is 5 mm (0.20 in) for camshaft
knock pin insertion.

Knock pin protrusion distance 5 mm (0.20 in)

Micrometer

[Point 11] Camshaft inspection

Cam height inspection
e Use a micrometer to measure cam height.

Unit: mm (in)

Intake side “Exhaust side

Cam height standard

40.58 (1.5976)
value

40.28 (1.5858)

Cam lift (reference) 8.58 (0.3378) 8.28 (0.3260)
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Camshaft journal outside diameter inspection

e Use micrometer to measure outside diameter of camshaf
journal.

No.1-No.7

Standard value 27.935 - 27.955 mm (1.0998 - 1.1006 in)

‘Micrometer

[Point 12] Camshaft runout inspection

e 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 vertically.

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

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

Standard value 0.05 mm (0.0020 in)

[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

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

micr

No.1-No. 7

Standard value 28.000 - 28.021 mm (1.1024 - 1.1032 in}

[Point 14] Camshatft oil clearance inspection

e 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) — Camshafl
journal {outside diameter)

No.1-No. 7

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

[Point 15] Valve lifter inspection

e 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 [Point
15] and [Point 16].
(Clearance) = (valve lifter hole diameter) — (valve lifter
outside diameter)

Standard vaiue 0.025 - 0.065 mm {0.0010 - 0.0026 in)

Valve

spring
cCOMmpPressor
KV101 08980

[Point 18] Valve spring removal and installation

When cylinder head is removed from vehicle:

e Use valve spring compressor (KV101 083S0) to remove and
install valves.

When cylinder head is installed in vehicle.

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

Removal

Use tweezers for removal and installation of collet.

Installation

°
®

Apply a small coating of petroleum jeliy 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

e Use a valve spring tester to check spring pressure.
Standard value Limit value
Free length mm (in) 46.54 (1.8323) —

Installation load

235.4 (24.0, 52.9) 220.7 (22.5, 49.6)

N (kg, Ib)

identification color

White

\

Note: installation 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-angle
straightedge {L-square)

Make contact
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Identification
paint (white)

Cylinder head

Dial gauge

[Point 21] Valve spring installation

[Point 22] Valve guide clearance inspection

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

Intake valve

Exhaust valve

mm

{1.1812 0.00 in)
=} !4-~
Gauge diameter

2081 0.

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).

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.

[Point 23] Valve inspection

Outside diameter measurement

FN.7Q
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Unit : mm (in)

Valve a b c d e f [s] a

Intake 100.98 £0.1 97.45+0.15 34.5%97 6.0-93%° 1.3 26492 . 45°30
(3.9756 £0.0039) | (3.8366+0.0059) | { 1.3567°%% ) | (0.23627% 0%} | (0.051) | (0.102%°'7)

Exhaust|  99:98%01 95.48 % 0.15 30.0 *g? 7.029.088 1.2 29 *9? 6.070 028 45°30° + 15"
(3.9362£0.0039) | (3.7590£0.0059) | ( 1.181 2% ) | (0.2756 55037 ) | (0.047) | {0114 *°°2) | (0.236 335% )

Be especially careful in handiing and disposal of valves because exhaust valves are filled with metal-
lic sodium. Refer to Page EN-67.

Removal
[

™~
Valve oil seal grift KV

Valve oil seal drift ® '
attachmert KV101 1480\ >

AV
101 07801
AT

Use valve oil seal puller to remove valve seal.

[Point 24] Valve oil seal removal and installation

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

Drift attachment

KV101 14800

CAUTION:

7.7

Valve oil seal

(0.697)

Intake |
Unit: mm (in)

A

1.7
(0.461)

[ T

Exhaust

Removal

®
side to remove

EN-80

seal.

Install valve 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
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N
¢ s

) 7=
Valve guide reamer

L

Valve guide
drift
Camshaft side
Valve guide ﬁ
!
16.8+ 0.1 10.8 £ 0.1
(0.661 £ 0.004) {0.425 + 0.094)

i !
Intake Exhaust
Unit: mm (in)

_Valve gmdehcreérner
KV101 11600 (intake)
B KV101 07700 {exhaust)

0.K.

N.G. N.G.

Installation

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)].

Intake side 10.46 - 10.478
) (0.4118 - 0.4125)
Rectified value mm (in)
i 11.46 - 11.478
Exhaust side

(0.4512 - 0.4519)

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

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

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

o ) ) 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)

[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
targe or improper, or grind both surfaces and lap with abra-
sive compound.
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When surfacing valve seat due to poor contact, inspec

valve guide clearance and valve stem hole clearance.

standard value.

CAUTION:

Use valve seat cutter or valve seat grinder and finish tc

When using valve seal cutter, press firmly and cut evenly witt
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.

e 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.

. ¢D1/\ Unit: mm (in) 0 Unit: mm (in)
2
~ /\ \.57' P \45'
_ o\ )
L WY
. L | I | i []
—‘ ‘ | ¢D2 ]! | ¢02
P 01 | i #D: £0.1 (+0.004)
‘“‘?kel #D4+ £0.1 (£0.004) Exhaust | @Dz £0.1 (£0.004)
‘side {Cutter -side |
| #Ds £0.1 ; (Cutter
r (0.00a) Hameter) diamater)
Unit: mm (in
Item Cyh.ml:ler. head Valve seat
finishing
Valve oversize bd oD, $0, $05 o0, 6D, H
Standard 36 500" 3613093 30+0.15 32 34.3 37.5 6.6,
e (1.417378:990%) | (1.41731 55934 ) |(1.1811 £ 0.0059) (1.26) (1.358) (1.476) (0.260 % gpa )
niake
05 36.5%30¢ 36.5%5,%3, 30+0.15 32 343 58+0.05
{0.020) (1.4370 %099 y | (1.437030:5232 ) [(1.1811 £ 0.0059) (1.26) (1.358) - (0.2283 + 0.0020)
Standard 32%00% 32+ 00% 25+0.15 29.6 325 6.6%,
st {1.259870:0008) | (1,2508129%3%) 0.9843 + 0.0059) (1.165) (1.280) - (0.260 o)
xnaus
0.5 32.5%03' 32.5 195 25+0.15 29.6 . _ 5.8:£0.05
(0.020) (1.2795%9:0096) | (1.27953 3993 ) |(0.9843 4 0.0059) (1.165) (0.2283 + 0.0020)
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Scraper

face.

check for distortion.

[Point 27] Cylinder head inspection

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

e Measure lower surface of cylinder head in six directions to

Limit

0.2 mm (0.008 in)

head.

10-13 WATER PUMP REMOVAL AND INSTALLATION

Tools required

e When distortion is within the limit, resurface the cytinder

e |If distortion exceeds the limit, replace cylinder head.

Application

Tube presser
WS3093

Tool

B802-005!

Liquid gasket application
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A rator

Balt 1M)
adjustment bar KR g3.83

: 3312 s&m 2)

TA: Liquid gasket (32 - 4.3, Sis-x

22: Nm (kg-m, felb) 4-31) sz, 1219
00 @ ® ®

-© Me{Y)
+ @, : M10 (iong)

- @, 8 : M0 (short)
. -others are M8 (6)

Additional work required:
e Drain and refill cooling water.
(Refer to section B6, 3.)
e Remove and install:
Cooling fan, water pump puliey
Alternator adjustment bolt
Timing belt cover, timing belt
CAUTION:
Loosen engine drain plug to remove cooling water from cylir
der block.
(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

e 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

e Install bolts in the numbered sequence in figure on left.

Number of
boits

Tightening torque
N-m (kg-m, ft-Ib)

Installation location Bolt size

6.3-83
M6 1
@ (064 - 085,46 -6.1)

®.0®.0,.0.4.9 M8 6 16 - 21 (1.6 - 2.1, 12 - 15)

2.3.@.06 M10 4

31-42(3.2-43, 23 - 31)

\ - Stubby screwdriver J

Removal and cleaning

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

CAUTION:

Be careful notl to damage screws in cylinder block side.

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

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

EN-84



B2 RB26 DOHC EGI (ECCS) TWIN-TURBOCHARGER ENGINE

! Installation

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

WS 3333 shown in figure and use tube presser for application.

Cut here.

% |
|

|

Apply a continuous bead of liquid gasket 2.0 to e Apply a continuous bead of liquid gasket (KP510 00150) to

3.0 mm (0.079 to 0.118 in) wide along the water pump sealing surface.

groove of installation surface. In sections CAUTION:

where there i5s no groove arround bolt hole, ) .. . .
coat middie of inside seal surface. (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 § minutes after liquid
gasket application.

B02-3177

[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 _ Liquid gasket application
WS3993 S
Tool
B802-0051
Measurement | Thermometer Water temperature measurement
tool

Additional work required:
K3 Thermostat Thermostat e Drain and refill cooling water.
" housing [Point 1]

CAUTION:

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 block will not drain completely.)

' 7 A
ol (3 & “l’\pm\) 7, e Disconnect and connect water inlet hose.
[O}16 - 21 Nem| \\\://

{T8-21kgm,| _— /< /
P2 : Liquid gasket 12 - 15 ftib)
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“‘@

Sqre\wdrlver \ _('

WS53393

%

|

Cut here.

pat

Apply a continuous coat of liquid gasket
2.0 to 3.0 mm (0.079 to0 0.118 in) wide to
center of flat mating surface and inner
sealing surfaces of bolt holes (if provided).

B02-3179

[Point 1] Thermostat housing removal and installation

Removal and cleaning

e Insert screwdriver handle into thermostat housing. Pry
lightly up and down and remove housing.

e Use a scraper to remove the liquid gasket.

CAUTION:

Be sure to also remove liquid gasket in grooves.

¢ Clean mating surface with white gasoline or equivalent.

Installation

e Cut nozzle end of liquid gasket (KP510 00150) tube as
shown in figure.

e Apply a continuous bead of liquid gasket (KP510 00150) to
sealing surface using tube presser, and install the housing
within 5 minutes after coating.

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)

Jiggle valve

B02-3180

String

Doubite-walled
container

B02-2645

[Point 2] Thermostat installation

e "TOP’ mark (jiggle valve) must face up when thermostat is
inserted in housing.

[Point 3] Thermostat inspection

e Check valve opening temperature and maximum valve lift.

e Hang thermostat by string in valve and submerge in heated
water in double walled container and stir water while heat-
ing it up.

e The opening temperature is the temperature when the
valve opens and thermostat falls from string.

Standard, cooled location

Valve opening temperature  °C (°F) 76.5 (170)

Max. valve lift mm {in}°C (°F) 10 (0.39) min./90 (194)
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10-15 OIL COOLER, OIL FILTER REMOVAL AND INSTALLATION
Tools required

Name Application

Oil filter wrench Oil filter removal and installation
KV101 06250

Special tool

X ‘ Water
g hose
o @ﬁ
)Oil cooler B M 6 (16-21,12 - 15)
‘ olt 16 - 21 (1.6 - ' -
< / X Bolt (4)

Oring | [)18. 21 (1.6- 21, 12 - 15)

M)
63 Gasket : i S

\%;acket&;tf \?\Spring washer XE Always replace after every
ut (1) disassembly.
Bolt (2)/ [F6-21(16-21,12-18)  [T: Nem (kg-m, ft-lb)
[UJG.S -83 Qil temperature
(0.64 - 0.85, 4.6 - 6.1)  Oil filter Sensor B

Additional work required:

e Drain and refill cooling water.

CAUTION:

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

(If water is only drained from the radiator drain cock, the cylinder block will not drain completely.)
e Disconnect and connect switch barness connectors.

[Point 1} Oil filter removal and installation
Removal
Adapter

. ‘ 1. Remove oil level gauge.
{7, 2. Remove turbocharged pressure control vacuum hose
' ﬂ 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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S

,'::*" ~ /\‘:-W@
i L Qil fitter

N ¢
)

Installation

e Before installing new oitl 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 oil 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 ieft. Remove through aperture behind
manifold collector.
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Basic items

11. Engine Removal and Installation

This section describes how to use an engine hoist and transmission jack to remove and instalil the

RB26DETT engine.
Additional work required:

Inspection and adjustment after installation
Position vehicle on a flat and solid surface.

Remove and instali:
Battery
Engine hood
Cooling water
Radiator
Starter motor
Front drive shaft
Transmission ASSY

Engine compartment left side:

e Exhaust gas sensor harness disconnection
e Ground line connector separation

e Power steering oil pump [Point 4).

® Air conditioning compressor [Point 4].

e 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

e After starting engine, remove fuel pump fuse and run
engine until it stops. Crank the engine over two or three
times to consume fuel in fuel 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

to another vehicle or charged battery.
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— Lock nut "' '
— [C)8- 10 N-m (0.8 - 1.0 kg-m, 5.8 - 7.2 ft-Ib)

‘.I)L/__,J

; ‘;
STTPESL 9
. , 2
‘Accelerator \\(/ / H".I \I -

11. Engine Removal and Installation (Cont’'d)
[Point 2] 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 pedal until throttle drum starts to move (when there
is no play in cable). Return lock nut 1.0 to 1.5 turns ther
tighten.

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

g

\l K&%\\/

Power steering oil pump B

\ ’© ™~

Bolt M
16 -21(1.6-21, 12 - 15).
—_— —_—— L —

S -

@ -
@)
©J: Nm (kg-m, ftdb)

 Viewed from below \\

W [O)a3 - 55 Nem:—,
{4.4 - 5.6 kg-m, 32- 41 ft-Ib)

[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

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

[Point 5] Power steering fluid tube bracket separation

e Remove bolts, and separate power steering fiuid tube
bracket, and move toward body side.

[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 -55N'm (4.4 - 5.6 kg-m, 32 - 41 ft-Ib)
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11. Engine Removal and Installation (Cont’d)

engine
mounting
bracket

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

Tools required

Name Application
Seal cutter Oil pan removal
Kv101 11100
2020050
Special tools -
P Oil seal drift Qil seal insertion

KVv401 00800

Tube presser
WS3893

% Liquid gasket application

Tool

QAil pan nut (7) [Point 1]
&~ A 3-a2

32-4323-31
€3 Oil pump gasket & ( )
\

Spring washer

Qil pump bolt (8) [Point 4]

Oil strainer {Point 3]
[019.0 -11.8 (0.82 -1.20,6.7 - 8.7) ert

€9 O-ring

/
@
% r
Oil strainer bolt

16 - 21

Q Front oil seai (1.6 - 21,12 - 15)

[Point 5}

Qil strainer bolt
6.3-83

{0.64 - 0.85, 4.6 - 6.1)

A %

Oil pan bolt (4) [Point 1]
[O)6.3 - 8.3 (0.64 - 0.85, 4.6 - 6.1)
\ Oil pan bolt (14) [Point 1]
[0)31-42(32-43 23- 31

Orain plug [point 1] ¢% Copper
29 - 39 washer

3.0 - 4.0, 22 - 29)
N/

Qil pan bolt (5) [Point 1]
- .6.3 -8.3(0.64-0.85,46 - 6.1)
: Liquid gasket
X} : Always replace after every dis Issembly.
[ : Nem (kg-m, ft-ib)

Additional work required:
e Engine ASSY removal and installation
e Engine oil draining and refilling
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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.

. e . Number of Tightening torque
1l |
Installation position Bolt size bolts N-m (kg-m, ft-Ib)
6.3-83
- M
28 -® 6 ° {0.64 - 0.85, 4.6 - 6.1)
@D - @, @® - 31- 42
M10 14
®a e . (3.2- 43, 23-31)
HEAORO®®® | M0 (nu 7 31-42
(3.2-43,23-31)

KV101 11100

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 all 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 gasoline or equiva-
lent.

Installation

e Cut off nozzle 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)

-

™

4.6 -6.1)

]: Nem (kg-m, ft-Ib} _,.
€3 : Always replace after every disassembly.

12. Oil Pan, Oil Pump and Oil 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 oil pan.

e Apply liquid gasket (KP510 00150) to areas 7 mm (0.28 in)
inside from center of oil pan bolt holes.

CAUTION:

(1) Be sure liquid 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 installailion

e When installing oil strainer, make sure O-ring is inserted
securely in groove and then install.

M8 16-21(16-21,12-15)
M6 6.3-83(0.64-085 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.

Instal.lgtion Length belt?w head Number of bolts Tightening torque
position mm (in) N-m (kg-m, ft-b)
@ 20 (079 4 (0.92 9321;5 -87)
@ 35 (1.38) 2 (0.92 ?-$.é.161.'78- 8.7)
@ 45 (1.77) 1 (0.92 ?'s_é,1<s1.'78- 8.7)
@ 55 (2.17) 1 0.02 9:)216178 87

[Point 5] Front oil seal removal and installation

Removal
e Use a screwdriver to remove front cil seal from front cover.
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\ Qil pressure
switch

12. Qil Pan, Oil 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 ieaks
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) (1.5, 21) (3, 43) (4.6, 65)

Oil temperature at 80°C (176°F)

(2) OIL PAN DISASSEMBLY AND ASSEMBLY

Baffle plate

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

(2)
6.3 - 8.3(0.64 - 0.85, 4.6 - 6.1)
/ H Boit(

Bolt (4) [C]63-83
[Je.3.83 g 85,
(0.64 - 0.85, ‘ 1) B
46 - 6.1) | _. ;

Baffle plate

Boit (2

Qil pan
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12. 0Oil Pan, Oil Pump and Oil Strainer
Removal and Installation (Cont’d)

(3) OIL PUMP DISASSEMBLY AND ASSEMBLY

Regulator valve
[Point 2] |

Regulator
spring

Regulator washer

[O3): Nem (kg-m, fe-ib)

Screw (7)
[C)3.7-5.0(0.38 - 0.51, 27 -3.7)

Pump housing [Point 1]

Inner gear [Point 1, 3)

Outer gear
{Point 1]

Regulator plug
39 - 69 (4.0 - 7.0, 29 - 51)

[Point 1] Oil pump inspection
Feeler .\ Feeler e Check inner gear, outer gear and housing for scratches ¢
gauge gauge wear.
® e Use a feeler gauge and measure the foliowing clearance:
Measurement position Standard value mm (in
@ | Outer gear and housing clearance 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 side clearance 0.05 - 0.11 (0.0020 - 0.0043)
® |Inner gear and housing flange clearance (Ooog:: ggg;s)
CAUTION:

Measurement position B is the figure obtained by subtractin
the housing flange outside diameter from the inner gear insid

diameter.
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Measurement position @‘ @

Straightedge

(e
Feeler gauge

Measurement position &)

!
Inside micrometer i

Measurement position (8)

12. Oil 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

B02-2659
) N/ ‘ Housing
side
Cover
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 loss 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

® Repair or replace after completing parts inspection following the inspection procedures. Perform the
same inspection for the new parts and replace parts 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 biown 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 Engine main unit overhaul
ST0501 S000 y

Engine attachment
KV101 06500

Special tools

Engine sub-attachment
KV101 14500

EN-98



B2 RB26 DOHC EGI (ECCS) TWIN-TURBOCHARGER ENGINE

13.

Engine Overhaul (Cont’d)

Name

Application

Rear axie bearing drift
KV401 00800

Rear oil seal drift
ST3002 2000

Rear oil seal installation

Special tools v
Pilot bearing puiler Pilot bushing removal
ST1661 0001
HI)VMMH\
Piston ring compressor Piston ASSY installation
Tools Piston ring expander Piston ring removal and instalia-
tion
Dial gauge Crankshaft, etc. inspection
Magnetic stand Crankshaft, etc. inspection
Inside micrometer Connecting rod, etc. inspection
Plastigage Oil clearance inspection
Measurement [~ . . )
Micrometer Piston, etc. inspection
tools
Connecting rod aligner Connecting rod inspection
Bore gauge Cylinder block, etc. inspection
V-block Crankshaft, etc. inspection
Straightedge Cylinder biock, etc. inspection
Engine slinger Engine removal and installation
Service set-
tings A7
//0
(J
Rear
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13. Engine Overhaul (Cont’'d)

@b.-————- Detonation sensor boits (2) CUJ-"; -21 (1.6 - 21,12 - 15)

Alternator @ : Detonation sensor
adjustment bar @r @\

_a——Rear oil seal [Point 7]

P4 water pump

Water pump bolt e mﬁe
; 2 Retainer bolt (6)
Oil pump bolt -
9.0 - 11.8 ¢ Heas ol [C)6.3 - 8.3 (0.64 - 0.85,
(0.92 -817.2.@0nm seal retainer 8- 6.1)
6.78.7) g:sk& \ [Point 6]
&)

@z\cwmder block [Point 30, 31, 32, 33]
- --@ Oil jet [Point 11]

% %Q ‘“ Pil;t bushing [Point 23]

::?}_; Power steering
oil pump
bracket

27 - 37

Q E Front oil

seal . .
Air N Flywhee! bolt 16) [Point 4]
conditioning™ g ¢ (4) 142 - 152 (14.5 - 15.5, 105 - 112)
Oil pump  COMPressor 37 . 59
pump bracket H(g_s -51,
27 - 37)
E Main
E Piston bearing
[Point 8, 16. 17, 19, 21} [Point 22, 26. 31) .
. . Piston ring
Piston pin \ )
: [Point 12, 24] Crankshatt ‘—
{Point 14, 15, 17, 33 ! .\ [Point 22, 27, 28] L - e
= =
Q Snap ring [Point 13] .
Connecting rod 2 Flywheel [Point 3, 5)
[Point 8, 9, 18, 18] ‘E‘/Ccmnecting rod bolt (2) : ‘ \
) . & [Point 20] @ Main bearing bolt

Rear plat
> PRl MO)4s - 52 (a7 - 53,

’/‘ 34 - 38) [Point 24]
l/_L/‘/ Space /

s Oil pan nut
Connecting rod cap—"" Baffle pla [Cl31-42(32-a3,

' ]
| ‘ | / l;'%:\, 23 - 31)
Connecting rod nut ————9 - L L P T Balfle plate
@ O-rin ; —; :

@ 151 D o ¥ .
2 (1.5+0.1, 10.8£0.7) é '—;,%‘ "
|

Main bearing cap
[Paint 25]

E Connecting rod bearing \Gi',

[Point 10, 18, 28, 29] &ar

@ 60 +5 ; ; é 9 DX Spring
-0 w--@ Bolt (2) washer
[Point 10) NN T~>{C)16 - 21
Qit strainer % (1.6 - 2.1,
[Refer to EN-92] ' / 12 - 15)
Bolt
Qil strainer bott (12) il pan bolt (M10
I : Engine oil [(J63 - 8.3 (0.64 - 0.85, 4.6 - 6.1) @ i ;;1 _ 4: (M10)
I3 : Liquid gasket Oil pan bolt {M#6) Pl (3.2-43,
: ; 6.3 - 8.3 (0.64 - 0.85, 4.6 - 6.1 23 - 31)
Q . Always replace after every disassembly. [02 ( ()30p er,@ Brain plug [Refer to EN-92]
[U] : N-m (kg-m, ft-1b) Q was‘:]er &‘—Mzg . 39 (3.0 - 4.0, 22 - 29)
Additional work required: Water pump
e Drain and refill: cooling water {Point 1] Oil pump
e Remove and install: Qil cooler, oil strainer
Engine All harnesses and connectors
9
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
(A Piston selection
Urat mm nt
e g o :
3
{No. 1 - No. 3} Grade No —
) 86 010 (3 3862) Max, 86.020 (3 3866) Max 86.030 (3 3870) Max
Cylinder bloek b Pl tgr ) ————— [
yhaaer Of€ GIAmeie”  Greater than 85 000 (1.0858) | Greater man 86 010 (3 3362) | Greater than 86 020 (3.3866)
Piston drametar i 85965 (33842) Max 85.975 (3.3848) Max 85 985 (3 3852) Max.
) Greater fhan 85 855 (3 3840) | Greater than 85.965 {3.3844) | Greater than 85.975 (3.3848)
g Pision clearance 0035 - 0 055 (0.0014 - 0.00224
2 Service sethng parl
e Piston ang pistoen pin
identification STD 1. STD 2. STD 3. 0.505. 1408
symbot . . .
Piston pin grade {0.1) (@ Main bearing selection
i Um mm (n)
\ .~ [ | 58651 (2 3091; | 55557 (2 3093) 58.663 (2 3096) | 58.670 (2.3098)
. Cyhnder biack Max Max | Max.
- bearng hluus,qg Greater than Grea(er (han Greater than i Greater than
Front Bearing Front inner dameier | 58645 (2.3089) | $8.651 (2.3001) | 58657 (23003 | 58 662 (2.3096)
' Bore grade No. Cranksnatt jour- . Grade No 0 R 2 T 3
nal drameter slamp L
1 Tgearing grace No stbe | s100 STD 2 5TD 9
54 975 (2 1644) 1818- 1821 | 1621-1824 | :82¢c-1827 | 1827.1830
Max } . | Beacing Inickness 5 9715 - a.07171 [0 0717 - 0 0718) [ ©0716 - 0.07181 | @012 - 0.07208
o Grealer 1nan \ [ 0028046 0.028/0.046 0028/0 046 0 026:0.047
k= 54.969 {2 1841) Ot crearance (9.00%1/0 0018) | (0.0011/0.0018) | (0 0011/0.0018) | (0.0011/0.0018]
?6 {certtication coor Black Brown None Yeiow
g Bearing grade No 81D 1 STD 2 8103 STO ¢
c 54 989 (2 1641) . 1.821-1.824 1824 - 1.827 1827 .1.830 1830 - 1.833
o Max iB"""g thickness 100717 . 0.0718)| 10.0718 - 0 0719) | (0.0715 - 0.0720) | (0 0720 - 0.0722)
) 1
2 Greater than ! ol clasr —‘ 0.028/0 046 0.026/0.045 0 028/0.046 0.028/0 047
54.963 (2 1639) || clearance 0.0011/0.0018) | (0.0011/0.0018) | (0 0011/0.0018) | 0.0071/0 0019)
Identitication calor Brown ; None Yeliow Blue
Jpper journal grade No., / \ T Beanng grace No. sto2 | sT03 STD 4 STD s
No. 110 No. 7 from left side 54953 (2.1639) Bearng nckness 1824-1827 | 18271830 ; 1830.1833 | 1633.1836
Lower pin Max eoring Ihic (0.0718 - 0.0719) | (0.0719 - 00720} | {00720 - 0 0722) | (00722 - 0 0723)
., 2 T
No. 1 - No. 6 Greater than Ot clearan i 0.028/0.046 0028/0.046 0.028/0 046 0.028/0.047
from left slds 54,957 (2637) | ' ance ] (00011/0.0018) | (0.0013/0.0038] | 10.0011/0.0018) | (0.0011/0.0019)
i Igentification color 1 None Yellow Bve —IV Green
Bearing grage No. | 5103 STO ¢ st0s | sTos
54.957 {2.1637) R ! 1.827 - 1.830 1830 - 190 1833 - 1836 ‘ 1.836 - 1839
ﬂnﬂﬂmm Max. Beaning tickaess 11 5748 - 0 0720) | (0.0720 - 0.0722) | (60722 - 00723) | 10.0723 - 0 0728)
3 .
Stamping Greater than | 0.028/0 046 0.028/0.046 0 026/0 046 0.028/0 047
example 54951 2.1639) | @l clearance (0.0031/0.0018) | (0.0011/0.0018) I [0.0013/0 0018) | (0.001110 0019)
| i ldennfCation cotor l Yellow Blue ‘1 Graen ; Pink
Searvice setting parts, STD 0 - 6. US 0.25 mm {0 0098 in)
ront mark (3 Piston pin selection
Piston grade —_— Unit; mm {in)
{1- 3) (Stamp) . 2
Grade No,
g Pigton pin hole diameter im 21.006 - 21.000 21.012 - 21006
a P < (0.6270 - 0.8268) (0.8272 - 0.8270}
c
) Piston pin external diameter ) 20.995 - 20.989 21.001 - 20 995
I o e (0.8266 ~ 0.8263; (0 8268 - 0 £266)
o Piston pin Piston pin clearance (.n)l 0005 - A 017 (00002 - 0 0007
I
grade (0.1) Service Setng
Large end hole grade (0.1) L-Identification ;':é":’ ‘;”T"Dpzis‘s":b‘"s" D505, 1,005
Cylinder No. {1-6) symbol ' ’ S . )
@ Connecting rod bearing selection
Unit- mm {in)
T
> T Connacting rod large Less than 51.007 (2.0081) | 51.013 (2.0084} Max.
£ Upper journal arade No. \’Jnd. insige diametar 51.000 (2.0079) Min. 51007 (2.0081) Max.
© No. 1 to No. 7 from left side Crank pin diameter Grade No. stamp 0 1
[}
L . Bearing grace No.. 5TD 0
s Lower pin, Bearing thickness. 1.500 - ST 1
) No. 1 - No. 6 47.974 (1.8887) Max. o 1503 (00591 - 0.0592) | 1.500 - 1 506 (0 0592 - 0.059]
o from left side Greater than 47.958 (1.8885) Oil clearance: 0.020/0.03¢ 0.021/0.039 (0 000870 0015)
c {0.0008:0 0015) Brown
._3 | igentification color: None
)
c EI ﬂﬂﬂll | S$TD 1 STD 2
c mnmmuu 47 988 (1.8885) Max. , 1.503 - 1.506 (0.0592 - 0 0593) | 1.506 - 1.509 (0.0593 - 0.0594)
] x - Greater than 47 961 (1.8882) 0 020:0 040 (0.0008/0 6016) |  0.021/0.040 {0 0008/0 0016)
&) Slamping / Brown | Graen
gxample

Q)

Service selling paris
US 008 mm (0 0031 in}, US 0.12 mm {0 0047 »r}, US 0.25 mm (¢

0098 in)
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B2 RB26 DOHC EGI (ECCS) TWIN-TURBOCHARGER ENGINE

Engine stand ASSY
(ST0501 S000)

Nut (4) Engine
hmert
M12x 1.5 ¢= 30 (M12x 1.5)  sub-attachme

29.49 (4 - 5, 29 - 35) >®(KV1'01 14500)

/

Boit (4)

Engine attachment
{(KV101 06800}

©3: Nem (kg-m, ft-ib)

Bolt {6)
M10x 1.5 § = 25)
39 - 49 {4 - 5, 29 - 36)

Dial gauge

13. Engine Overhaul {Cont’'d)
[Point 1] Cooling water, drain and refill
Draining

e Drain the water in the cylinder block completely from the
drain plug.
Refilling

e Refer to Cooling Water Filling Method (B6) for details.

[Point 2] Engine stand installation and removal

® The engine sub-attachment is attached by 6 bolts to engine
mounting bracket on right side of engine.

[Point 3] Flywheel runout

e Set dial gauge to flywheel where it contacts clutch.
e Turn the flywheel and measure the runout.

Runout (total indicator reading) (.10 mm (0.0039 in})
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Ring gear
stopper

Bolt

{145 - 15.5 kg-m,
105 - 112 ft-lb)
o

8-85mm
{0.315 - 0.335 in)

.

Knock pin
pratrusion distance

Knock pin

Flywheel

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 After tightening the flywheel instaliation boits halfway, use
the ring gear stopper to secure fiywheel and tighten bolts.

142 - 152 N-m

Flywheel bolt tightening t
ywheel bolt tightening torque (14.5 - 15.5 kg-m, 105 - 112 ft-Ib)

[Point 5] Filywheel knock pin insertion

o Insert the flywheel knock pin so pin protrudes 8 to 8.5 mm
(0.315 to 0.335 in).

[Point 6] Rear oil seal retainer removal 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 liguid gasket.
CAUTION:
Also remove liquid gasket in grooves.

e Clean the cylinder block side in the same way.
o Clean mating surface with white gasoline or equivalent.
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WS3993

LN

Cut here.

S

Apply a continuous bead of liquid gasker to
mating surfaces 2.0 to 3.0 mm (0.079 10 0.118 in}

wide. @ Apply liquid gasket
1o inner surface
\ around hole perim-
eter area.
@)
() Q
© Q

48 -8.1 f-lb),
N

Rear cil seal \
retainer

13. Engine Overhaul (Cont’d)

Installation

e Apply liquid gasket to mating surface and install unit within
5 minutes after coating.

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

o 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
ST3002 2000

[Point 7] Rear oil seal removal and installation

Removal
® 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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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)

StandarJ 0.2-0.3(0.008-0.012)

0.4 (0.016)

Limit

]
Press with hammer
or similar objects

Front mark

[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.

installation

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 0il to connecting rods and nuts before assem-
bly.

o Tighten nuts in two or three stages.

1st time Torque wrench 14-16 Nm
av (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 if
an angle wrench is not available.
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13.

Q
Q9
Eyabolt
o 30- 40 N
. \Q/jgd// ol P e,
/ / / 22 - 30 fe.Ib)
™~ / ; :l I
\w !
/ /\{"N r 39 g ~~ Ol jet
O // o
~ _,»/\(" CRm—
\\M -

[Point 11] Oil jet installation

fere with piston.

part.

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 ¢il to rear
side of bearing, only clean this area.

e Align connecting rod bearing retainer notches and install.

® Align connecting rod oil holes and bearing oil holes.

e Setoil jet position securely and check that it does not inter-

If oil jet pipe contacts piston or is bent, replace it with new

Qil jet tightening torque

30-40 N'm
(3.1- 4.1 kg-m, 22 - 30 ft-Ib)

Piston ring
expander

Removal

CAUTION:
Be careful not to scratch piston.

Installation
A )
i position.

f

Identification

must face up.

Oil ring spacer Top ring opening
Qil ring
Upper rail opening
Front “
mark

/\\’% X

Second ring opening

Qil ring
Lowver rail
opening

install.

CAUTION:
Be careful not to scratch piston.
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[Point 12] Piston ring removal and installation

e Use piston ring expander to remove rings.

Use piston ring expander to install piston rings in correct

e The stamped marks on top and second piston ring openings

Position piston ring openings as shown in the figure on left and



B2 RB26 DOHC EGI (ECCS) TWIN-TURBOCHARGER ENGINE

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 oil 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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Micromater

13. Engine Overhaul (Cont’'d)
[Point 16] Piston inspection
e 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)

e Measure inside diameter of piston pin hole with inside
micrometer.

Standard 20.987 - 20.999 mm (0.8263 - 0.8267 in)

e Five types of pistons are available for service (STD1, STD2,
STD3, 0.50S, 1.00S).

[Point 17] Piston pin clearance inspection

e Pision 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

—0.004 -0, .
temperature [20°C (68°F)] 0 to —0.004 {0 to —0.0002 in)

Fesler gauge

Connecting
rod aligner

[Point 18] Connecting rod inspection

Bend and torsion inspection
e Measure the bend and torsion with connecting rod aligner.

Bend fimit 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.

. 4-186 Nm
Connecting rod ist time Torque wrench (1.4 - 1.6 kg-m,
nut tightening 10 - 12 ft-Ib)
torque
2nd time Angle wrench 60° - 65°
Standard value 47.989 - 48.007 mm (1.8893 - 1.8300 in)

Piston grade
{1-3)

Piston pin
i grade {0.1)
Big end hole grade (0.1) \dentification
@ylinder No. {1 - §) symbol

[Point 19] Connecting rod small end bushing clearance

e 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 float type)

Bushing clearance standard 0.005 - 0.017 mm (0.0002 - 0.0007 in)

Feeler gauge

Piston ring

/@@
=
%

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 bolts

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

e Using a piston, press the piston ring into the middle of the
cylinder, and measure the gap.

Part

Top ring 2nd ring Oil ring

ltern

Bore grade 1, 2,
3:0.24 - 0.34
(0.0094 - 0.0134)

0.42 - 0.57 (0.0165 | 0.20 - 0.60 (0.0079
- 0.0224) - 0.0236)

Standard mm (in)

Side clearance inspection

e Measure the clearance between piston ring and piston ring
groove.

Part

Top ring 2nd ring Oil ring

Item

© 0.040 - 0.075
(0.0016 - 0.0030)

0.030 - 0.065
{0.0012 - 0.0026)

0.065 - 0.135

Standard mm {in) (0.0026 - 0.0053)

e Three types of piston rings (STD, 0.50S, 1.00S) are avaiiable
for service.
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13. Engine Overhaul (Cont'd)

. 7~ [Point 22] Crankshatft thrust clearance inspection
SNV S
- ° e Use a feeler gauge to measure the clearance between the
.O -~ 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)

[Point 23] Pilot bushing removal and installation

Removal
e Use a pilot bearing puller to remove pilot bushing.

Pilot bearing puller

ST1661 0000
3 Installation
ﬂ=— e The pilot bushing installation position is shown in figure on
feft.

[Point 24] Main bearing bolt removal and installation

8 ® & © 9 0 ©
/ .

_ . iz Removal | |

A AR Gl ¢ Ty Py e Remove bearing bolts in reverse order of numbered
T sequence shown in the figure.

’ R e \ Installation
B iy o o ot e Tighten the bearing bolts to the specified torque in two or
£ ) ESEY S S OO e three steps in the sequence shown in the figure. After tight-

‘6 - A, ening to the specified torque, check that crankshaft turns
@ %b ® @ @ e @ smoothly.

Main bearing bolt tight-
ening torque

CAUTION:

Apply a coating of engine oil to the bolt threads and bolt seats.

46 - 52 N-m (4.7 - 5.3 kg-m, 34 - 38 ft-Ib)
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Crush height

' :'Maln bearing

13. Engine Overhaul (Cont’d)
[Point 25] Main bearing cap removal and installation

Removal

o 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.

VA
T ; - @
O?.npforf-rg)und : ® -

[Point 27] Crankshaft inspection

Out-of-round and laper 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 limit 0.005 mm (0.0002 in)

Micrometer

Pin and journal inspection
e Use a micrometer to measure pin and journal diameters.

Pin diameter standard T 47.961 - 47.974 mm (1.8882 - 1.8887 in)

Journal diameter standard 54.951 - 54.975 mm {2.1634 - 2.1644 in)
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13.

Engine Overhaul (Cont’d)

Curve inspection

Use V-blocks on a fixed surface and support journals o
both ends of crankshaft (No. 1 and No. 7).

Position the dial gauge vertically on middie of No. 4 joul
nal as shown.

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)

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) ~ (crankshai
pin diaineter)

Method B (using plastigage)

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 0i) hole.

e Assemble connecting rod bearing in connecting rod caf
and tighten connecting rod nuts to specified torque.

Connecting : 14-16 Nm (1.4-16

rod nut tight- 1st time Torgue wrench kg-m. 10 - 12 ft-Ib)

ening torque \ 2nd 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)
Lirmit 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)

13.

Engine Overhaul (Cont’d)

[Point 29] Connecting rod bearing selection and
engaging

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.

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 rod bearing with proper thickness
according to the following table.

Main journal grade number, /
1 to 7 from left side

Pin journal
grade number, \__

D
1 to 6 from O
left side O
IIIIIIII

Sta mp
axample

Connecting rod bearing selection chart

Unit: mm (in)

Connecting rod'lar.ge Less than 51.007 51.013 (2.0084) max.
end inside (2.0081) 51.007 (2.0087) min.
diameter | 51.000 (2.0079) max.
Grade
Crank pin diameter [number 0 1
stamp
Bearing grade No.:
STD O
Bearing thickness: STD 1
47.974 (1.8887) max. 1.500 - 1.503 1.503 - 1.506
(0.0592 - 0.0593)
Greater than 47.968 0 (0.0591 - 0.0592) 0.021/0.039
(1.8885) Oil clearance: 0.020/ (0.0008/0.0015)
0.039 (0.0008/0.0015)
U Brown
Identification color:
None
STD 1 STD 2
1.503 - 1.506 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
(0.0008/0.0016) (0.0008/0.0016)
Brown Green
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13. Engine Overhaul (Cont'd)

&

Uii_(radi us} 2.0 (0.079)

journal

1.6 (0.063 in) pin

bt

o

i

R (radius)

Unit : mm (in)

j e When using undersize bearings, measure bearing inside
diameter when bearing is instalied. Grind pin so oil clear-
ance conforms to specified value.

Unit: mm (in)

Size Thickness Grade No.
<
oo | :
oz | S :
J USD0.25 (0.0098) (0102‘33;;22:3) 25

CAUTION:
Be caretful not to scratch 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 torque 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

o The oil clearance distance can be calculated from the val-
ues for the outside diameter of crank journal measured in
[Point 27].

(Oil clearance) = (bearing inside diameter — (crankshaft
outside diameter)

EN-114



B2 RB26 DOHC EGI (ECCS) TWIN-TURBOCHARGER ENGINE

13. Engine Overhaul (Cont’d)
Plasﬂgaé;a//&i\d‘/:/ A\ fié"l{‘\ Standard 0.028 - 0.047 mm (0.0011 - 0.0019 in)
o /////)\\ AN Limit 0.090 mm (0.0035 in)
N R
e |If oil clearance exceeds limit value, refer to [Point 31] and

select suitable bearing.

Method B (using plastigage)

Remove all dust and oil from each crankshaft journal and
bearing surface.

Cut off a piece of plastigage slightly shorter than the bear-
ing width. Place the plastigage on crankshaft in direction of
axis, being careful not to place on oil hole.

Assemble main bearing and bearing cap. Install bearing
cap onto cylinder block and tighten cap bolts to the speci-
fied torque.

Bearing cap boit tight-

} 46 - 52 N'-m (4.7 - 5.3 kg-m. 34 - 38 {t-Ib)
ening torque

o] g0 AQ A \“oe o|° 7119
= \ ukﬂ)x NS
1 o:“ee %l % :1 o, 19 © G o
(272 b~ ] (=)
|
No.2 No.3 Nod NoS Ne§ No7

No. 1 bearing housing grade No.

Main journal grade number,
No. 1 to No. 7 from left side

Pin journal grade,
No. 1 to No. 6
from left side

L )

Stamp A
example (TN
)

CAUTION:
Do not turn crankshaft while plastigage is being inserted.

e Remove bearing cap and bearing. Measure plastigage
width on plastigage scale.
CAUTION:

It 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.

[Point 31] Main bearing selection and engagement

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 block bearing hous-

ing and crank journal diameter grade.

Note: Selection engagement is performed only for standard
size.

When replacing main bearing, check the bearing grade
(indicated on bottom face of cylinder biock) and journal
diameter grade (indicated on crankshaft No. 1 counter-
weight front surface). Select main bearing with proper
thickness according to the foliowing table.
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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. STD O STD 1 STD 2 STD 3
54.975 {2.1644) Bearing thickness 1.818 - 1.821 1.821 - 1.824 1.824 - 1.827 1.827 - 1.830
Max. (0.0716 - 0.0717) | (0.0717 - 0.0718) | (0.0718 - 0.0719) | (0.0719 - 0.0720)
0
Greater than il ol 0.028/0.046 0.028/0.046 0.028/0.046 0.028/0.047
54.969 (2.1641) " clearance st.0011/0.0018) | (0.0011/0.0018) | (0.0011/0.0018) | (0.0011/0.0018)
Identification color Black Brown None Yellow
Bearing grade No. STD 1 STD 2 STD 3 STD 4
54 959 (2.1641) " thick 1.821 - 1.824 1.824 - 1.827 1.827 - 1.830 1.830 - 1.833
Max. Bearing thickness | 0717 - 0.0718) | (0.0718 - 0.0719) | (0.0719 - 0.0720) | (0.0720 - 0.0722)
i
Greater than oil o | 0.028/0.046 0.028/0.046 0.028/0.046 0.028/0.047
54.963 (2.1639) Il clearance (0.0011/0.0018) | (0.0011/0.0018) | (0.0011/0.0018) | (0.0011/0.0018)
Identification color Brown None Yeliow Blue
Bearing grade No. STD 2 STD 3 STD 4 STD 5
54.963 (2.1639) Bearing thickness 1.824 - 1.827 1.827 - 1.830 1.830 - 1.833 1.833 - 1.836
Max. S (0.0718 - 0.0719) | {0.0719 - 0.0720) | (0.0720 - 0.0722) | (0.0722 - 0.0723)
2
Greater than Oil clearance 0.028/0.046 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

54.957 (2.1637) Bearing thickness 1.827 - 1.830 1.830 - 1.833 1.833 - 1.836 1.836 - 1.83¢

Max. R g (0.0719 - 0.0720) | (0.0720 - 0.0722) | (0.0722 - 0.0723) | (0.0723 - 0.0724)

Greater than oil ¢l n 0.028/0.046 0.028/0.046 0.028/0.046 0.028/0.047

54.951 (2.1634) ! clearance (0.0011/0.0018) | (0.0011/0.0018) | (0.0011/0.0018) | (0.0011/0.0019)

Identification color Yeliow Blue Green Pink
I R 2.0 (0.0079) journal [ When using undersi_ze pegrings, measure bgaring insidf
diameter when bearing is installed and grind journal so oi
| R_16 (0.063) pin clearance conforms to specified clearance.

 Unit : mm(in)

"V

Unit: mm (in

Size

Thickness

Grade No.

US0.25 (0.0098)

1.950/1.958 (0.0768/0.0771)

25

CAUTION:

When crankshaft journal is being ground for use with undersiz
bearings, do not scratch the fillet 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 Ciean upper face of cylinder block and measure the distor-
tion in six directions.

Limit L 0.1 mm (0.004 in)

e If the distortion exceeds the specified limit, resurface face
with surface grinder or replace block if necessary.

Cylinder inside diameter inspection

® 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 (.015 (0.0006)
Taper limit (.010 (0.0004)

20 (0.79)

A

T

!

c

Y

60 (2.36)
4. X X

1 100 (3.94) Y
]

Unit: mm (in)

(1) Out-of-round measurement is difference of measurement in
two directions (X, V).

(2) Taper is difference of measurement at top and bottom (A,
C).

e Perform honing or boring when abnormality is inspected.
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13.

Engine Overhaul (Cont’d)

Cylinder honing

There are three types of oversize pistons, STD (standard -
0.02), OS (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 value described i
[Point 33]. Oversize piston rings must be used that fit th
oversize piston.

[Point 33] Piston-to-cylinder bore clearance

The clearance can be calculated from the measured value
for the piston skirt outside diameter [Point 16] 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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B3 ECCS (Electronically Concentrated Engine Control System)

Tools required

Name

Application

Measurement tool

EGI fuel pressure gauge
ST19569 0000

8020064

Fuel pressure measurement

»

Circuit tester

Resistance, voitage measure-
ment

Handy vacuum pump
EG1513 000

Part inspection

Engine tachometer

Engine speed inspection

Electronic system diagnosis
tester

CONSULT

EG1180 0000

System inspection, diagnosis

Check adapter !
EG1771 0000

Oscilloscope

Control unit input and output
signal inspectian
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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
Customer interview @ =~ @ pb——— o — — — — — — — — — — occurrence condition, environment
T and the problem.

—

Check problem and understand
occurrence conditions.

Problemn confirmation e e e e

(=

Seif-diagnosis

—————————————— Narrow down suspected systems

-

Basic inspection

Spark?

Fuel?
e Actuator function
e Output signal

inspection for individual systems —_————— e ——— — — — — — ¢ Harness

e Input signal
e Sensor

—

Confifmation test

CAUTION:
Engine problems are roughly divided into iwo types: problems relating to engine main body and those
related to control system. This section explains the trouble diagnostic method for the control sysiem

under the assumption that the engine main body is hormal. Consequently, attention should also be paid
to the condition of the engine main body and gasoline quality.
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B3 ECCS (Electronically Concentrated Engine Control System)

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 | UNClioNs 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-

O Startability

shooting.
Worksheet sample
Customer name MR/MS Model & Year VIN
Engine # Trans. Mileage
Incident Date Manuf. Date In Service Date
0 Impossible to start O No combustion 1 Partial combustion

O Partiat combustion affected by throttie position
O Partial combustion NOT affected by throttle position

[0 Possible but hard to start J Others [ 1
. O No fast idle - O Unstable O High idle T Low idle
O idling
, O Others | ]
Symptoms -
8 Stumble C Surge = Detonation 0O Lack of power
O Driveability 0 Intake backfire [0 Exhaust backfire
J Others | ]
O At the time of start 00 While idling
O Engine stall ] While accelerating 5 While decelerating
O Just after stopping 0O While loading
Incident occurrence O Just after delivery ) Recently
 In the morning O At night T In the daytime
Frequency 1 All the time O Under certain conditions ] Sometimes
Weather conditions O Not affected
Weather O Fine O Raining J Snowing O Others | ]
Temperature O Hot  Warm O Cool Z Cold (O Humid °F
J Cold (J During warm-up J After warm-up
Engine conditions Engine speed | . 1 . L , 1 ) ]
0 2,000 4,000 6,000 8,000 rpm

Road conditions

o In town O In suburbs J Highway O Off road (up/down)

Driving conditions

O Not affected

[0 At starting C Wwhile idling O At racing
C While accelerating O While cruising

C While decelerating J While turning (RH/LH)

Vehiclespeed L 1, |+ 1 , | . | . |
0 10 20 30 40 50 60 MPH

Check engine light

3 Turned on ] Not turned on
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B3 ECCS (Electronically Concentrated Engine Control System)

E1277

B02-0811V

1.
(2)

(3)

Trouble Diagnosis (Cont’'d)
Probiem 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 CONSIULT 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,
problem diagnosis should be narrowed down using the
self-diagnostic function.

o What happened up to present? Selt-diagnosis

Real-time diagnosis or switch
ON/OFF diagnosis using the CON-
SULT “‘Data Monitor” function.

How about the signal system at
present?

(4) Basic inspection

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 control? Is AAC valve operating?

e Air-fuel ratio? Is air-fuel ratio feedback function normal?
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B3 ECCS (Electronically Concentrated Engine Control System)
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 individua! 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 results.)

Actuator
output signal
is provided.

Yes

Actuator
is operating

Yes No

Input signal
is provided.

Output
harness is
broken or

Input
sensor output
is provided.

Yes

Yes

resistance is
nol'ﬂ'\i::.

Actuator
is seized or
clogged.

\ Y Yy #

. Harness 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]
. Actuator
Control unit
No sensor outpit if sensor output is if no output signal If actuator and If actuator does
indicates a faulty present evan is present though control unit are not operate though
sensof, though there is no input signal is normal when no output signal is
input signal, the provided, the output signal is provided the
harne :s is broken. harness is faulty provided, the actuatos is faulty.
of control unit is harness is broken.
malfunctioning.
B02-0813V
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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 (Data collection)
Reproducible problems o P
@ P “SELF-DIAG RESULTS” DATA MONITOR"
t Input signal monitoring

o When using CONSULT ] “DATA MONITOR" Moniorng o calevaton -

Switch ON/OFF ~ —

Real-time diagnosis ACTIVE TEST"
(Checks operation of in put &

sutput signal system.)

+—Analysis

Understanding
the cause

— Oscilloscope
(Waveform observation for injector,
ignition system, AAC valve and
other output signals)

e When not using ————* Self-diagnosis- » Oscilloscope

CONSULT {on-board) (or circuit tester)
(/0 signal waveform observation)

“DATA MONITOR” —

_ “ACTIVE TEST”
(@ Nonreproducible ;—‘ “FIELD TEST” 4—|~———4. (Waveform observation using ¢—Analysis
problems Or oscilloscope)
L wavetorm observation using 'Understanding
oscilloscope i 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-
tia! to efficiently determine the cause of problems.

Output S :
P Fuel injection control Ignition control {power
L . . Idle control (ACC valve)
{injector) transistor, IGN coil)
Input
e Determination of injector |e Ignition timing start point | e Engine rpm input signal

Crank angle sensor 120° signal

injection timing
Engine rpm input signal

Crank angle sensor 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

e Ignition timing control

Engine temperature sensor

Engine temperature
enrichment correction
Fuel cut range change

e Ignition timing alteration
due to water temperature

s Target speed change
according to water tem-
perature

Start signal

Start time enrichment

e Ignition timing control
during ¢ranking

Throttle sensor

Fuel injection interrupt
Enrichment correction
during acceleration and
deceleration

Fuel cut judgment during
speed c¢hange 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

e Ignition timing change

e Idle control start by ON
signal

Note *: Throtile sensor judges ON-OFF time instead of idle contact. During the ON time, fully closed throttle or “fully ciosed
throttle + a (partially open)” throttle is detected. (The idle contact is used as backup system if throttle sensor prob-

lem occurs.)
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B3 ECCS (Electronically Concentrated Engine Control System)

1. Trouble Diagnosis (Cont'd)

Output L .
Fuei injection control Ignition control (power
. . ) Idle control (ACC valve)
(injector) transistor, IGN coil)
Input
e Fuel cut changeaover vehi- e Idie control start at vehi-
cle speed cle speed below 8 km/h
e Fuel cut at 0 km/h (5 MPH)
Vehicle speed sensor (0 MPH)
vehicle speed
® Transmission shift posi-
tion judgment
Exhaust gas sen e Pulse width control by
sor .
g air-fuei ratio feedback
Detonation sensor e Ignition timing change
Battery voltage ® Pulse width correction e Excitation angle change [e Target rpm change
. ) e Target rpm change after
Air conditioner switch g P 9
engine warms up
ignition timing change (at | e ldle control start in neu-
Neutral switch ° .g l g ge ( o
: idie) tral position
e Prevention of ehgine
Power steering switch speed reduction when
power sleerif_)g is turned.

1-3 DIAGNOSIS CHART ITEM BY PROBLEM

Unable to start ... No initial combustion

Unable to start ... tnitial combustion occurs but is incompiete.
Hard to start ... Hard to start when engine is cold.

Hard to start ... Hard to start after warm-up.

Hard to start ... Hard to start when engine is hot or cold.
Poor idling ... Fast idling inoperative

7) Poor idling ... Low idle rpm (after warm-up)

{8) Poor idling ... High idle 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

) Engine stall during driving

)

)

(1
(2
3
(4
(5
(6
(

Engine stall when decelerating or immediately after stopping

(16
(17
(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 If injector is operating but no spark is generated, the control unit and crark angle sensor can be
judged as normal. In this case, check the ignition output system (power transistor, ignition coil, etc.)

e If ignition spark is generated but injector is not operating, check the ignition output system (injector
power supply, harness, etc.).

[Chart]

Operating? "

Check fue! hose for tension in CONSULT active test mode.

L Or
Check if pump operating noise is heard for five seconds after turning ignition switch ON. (If NOT,
check fuel pump system.)

(Se¢ 52
Operating? ’—[ Check if injector operating noise is heard when cranking engine.
Or

Check using CONSULT data monitor mode if injection pulse is output 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.)

If not correct:

e Check control unit terminal voltage when cranking engine.

e Check injector power supply circuit

e Crank angle sensor 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.

e Remove plug and visually check for spark.

If NOT O.K.:

o Check control unit output signal (ignition signal)

e Check control unit input signal (crank angle sensor)

o Check power transistor and ignition coil resistance value
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B3 ECCS (Electronically Concentrated Engine Control System)
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
e |Is fuel system (fuel pump, fuel injector) operating?
@ Engine fires incompletely
e Check if fuel injection quantity is too small or large.
O Check if fuel pressure is normal.
O 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 valve operation is normal.
[Chart] '

(500 39
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 turned ON.

Is fuel pump operating during cranking?

(If NOT O.K., check the fuel pump system.)

Injection quanlilyﬂ

~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 temperature resistance value.
e Check engine temperature sensor output voltage.

L-Start-time enrichment provided? —— Check "START" signal [ON/OFF] (CONSULT data monitor mode)

Idling controt? (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.

anilion system? |

tls ignition timing normal? ————— Try to advance or retard timing angle.

Is ignition correct? Check spark plugs for fouling.
l— Check for ignition misfiring
(Check using a timing light or CONSULT real-time diagnostic mode.)

EN-129



B3 ECCS (Electronically Concentrated Engine Control System)
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 |dling speed contral is not functioning normally.

e Start-time enrichment is not functioning.

e Cranking speed is too low.

[Chart]

|Engine lemperature 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 vaive for operation (CONSULT active test)
— |dling control? L Check if AAC valve is not fully closed. (CONSULT data monitor)
Check AAC valve circuit for disconnection, loose connector, efc.

lStarl—time enrichmenl?—l (See 6-10)

L Check if START signal is provided.———— (Check using CONSULT data monitor mode.)
|Cranking speed?l '

tls battery normal?
Check starter system inciuding starter and cable (resistance, poor cantact, eic.).
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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]
E\gine temperature correction?J (See 6-6)

L Check using CONSULT data monitor.
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.

Fuel pressure?

Check by increasing fuel pressure. Disconnect pressure regulator vacuum hose or block return line by clamp-
ing return hose.

Heat-resistance problem? ————— Cool fuel hose using damp rag.

{Cranking speeﬂ

‘: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.

o Check fuel pressure.

]

® Check if idling speed is controlled.

# Check for misfiring and incorrect ignition timing.
e Check if cranking speed is too low.

[Chart]

[ Fuel pressure? |

Engine temperature coneclion?l

Ignition syslem?J

(See 3-3)

Fuel pump? r

Check by increasing fuel pressure.

Check fuel system for clogging.
(See 6-6)

Check engine temperature sensor
signal.

Check idling control.

{See 6-1)

Check for ignition misfiring.————-—T-—

Is ignition timing normal?
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Check fuel injection quantity. (Is engine temperature correction accurate?)

Set CONSULT active test mode and

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/fcm?, 36 to 43
psi)

Disconnect pressure regulator vacuum

hose and check for any change. (Also

check by clamping return hose.)

Check tuel fiiter.

Check using CONSULT data monitor

mode.

Or

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 it AAC valve operation is normal.
{CONSULT active test mode)

Check if AAC valve is not fully closed.
(CONSULT data monitor mode)

Check AAC valve circuit for
disconnection, such as loose connector,
etc.

Check in real-time diagnostic mode
(CONSULT data monitor mode).
Check crank angle sensor output for
missing pulses. (Check by CONSULT
data monitor mode or with oscillo-
scope.)

is spark plug gap normal?

Check by advancing or retarding the
angle.
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1. Trouble Diagnosis (Cont’d)

rCranking Speed? ‘

Is battery normal?
Check charged state.
Check starting system.
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1. Trouble Diagnosis (Cont'd)

(6) Poor idling ... Fast idle inoperative

[Analysis]

This problem may be due to abnormal contral ot 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]

!Ee control system (See 5-4)

. . Is air regulator resistance normai?
Check air regulator operal|on.’{ ) .
Is air reguiator seized?

Is AAC valve control signal output?
}s AAC valve operation normal? (CON-
SULT active test mode)

Check AAC valve operation. Is idle judgment ON? (CONSULT data
monitor mode)
Check AAC valve circuit for breaks or

loose connectors.

Check using CONSULT data monitor
mode.

Or

Disconnect engine temperature sensor
connector and check for any change.
e Check engine temperature sensor
resistance value.

e Check engine temperature sensor
autput voltage.

Air-fuel ratio? (See 6-7)
Enrich using “FUEL INJECTION" in

CONSULT active test mode.
Increase fuel pressure (by disconnect-
ing pressure regulator vacuum hose).

Engine temperature signal?

L

Check by enriching the mixture.

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-
yum pump.

Check by making the mixture lean.
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1. Trouble Diagnosis (Cont’d)

(7) Poor idling ... Low idling rpm (after warm-up)

[Analysis]

ldling speed is controlied by the AAC valve. A low idling rpm means insufficient auxiliary air volume

through AAC valve.
[Chart]

rldling control sysleﬂ

Fs ignition timing normal?

(See 5-4}

AAC valve operation?

Input signal?

—— Is 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.

-— Is idle adjustment screw adjusted cor-
rectly?

I_ Is idle judgment ON? (CONSULT data
monitor)

EN-135

Is air conditioner switch and neutral
switch turned ON? (Check in CONSULT
data monitor mode.)
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1. Trouble Diagnosis (Cont’d)

(8) Poor idling ... High idle rpm (after warm-up)

[Analysis]
High idling can be caused by the following factors.

o 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.

e 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.

@ Control unit adjustment knob is set at HIGH position.

e Throtiie valve is open.

® Air is being sucked in.

[Chart]

lldling control systemJ (See 5-4)

Check by CONSULT data monitor.
Engine temperature signal? —r Or
— Disconnect engine temperature sensor
connector and check for any change.
e Check engine temperature resistanc
value.

e Check engine temperature output
voltage.

Throttle sensor - Check idle judgment in CONSULT data
‘ monitor mode.

|dle adjustment screw Adjust idle 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 it engine rpm
AAGC valve control e valve to see it engine rp

lowers.

t—— Turn air conditioner switch or power
steering switch OFF and see if ON sig-
nal is disconnected.

‘— Check if neutral switch is OFF or vehi-

cle speed signal input is O.K.

—— Check air regulator ¢ircuit for breaks o

Air regulator loose connectors.
. Check air regulator for seizure.

\— Air suction

Control unit adjustment knob ————— Is adjustment knob set at HIGH posi-
tion?
Others
Throttle valve Is valve open? (Check for wire binding,

Block blow-by hose passage and check
for any change.
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1. Trouble Diagnosis (Cont’d)

(9) Unstable idling ... Cold engine only

[Analysis]

Since idling is unstabie 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]

l fdle contral system

(See 5-4)

Engine temperature sensor signal

Check by CONSULT data monitor mode.
o Check engine temperalure sensor
resistance value.

o Check engine temperature sensor
output voltage.

See if the valve is fully closed. (See if

AAC valve

Air-fuel ratio?

(See 6-7)

lean.

Ignition system

Is ignition timing normal?

ignition misfiring

Check by making the mixture rich or —

idle adjustment is within specification.)
Is AAC valve operation normal? (CON-
SULT active test)

1

Use "FUEL INJECTION" in CONSULT
active test mode to make the mixture
rich or lean.

Increase or decrease fuel pressure.
(Disconnect pressure reguiator vacuum
hose or apply additional vacuum.)

Advance or retard ignition timing and
check for any change.

— Check ignition system condition by real-
time diagnostic method. (CONSULT data
monitor}

Check crankangle sensor by real time
diagnostic method (CONSULT data
monitor)

L Check condition of spark plug.

(10) Unstable idling ... After warm-up

[Analysis]

This problem relates to various factors including air-fuel ratio, ignition system and compression. It 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?
e Injection quantity? (Enriched?)
e Air suction?
e Ignition system ... Ignition timing
e Ignition misfiring (missing signal pulse)
e Engine main unit ... Poor compression
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[Chart]

| Idle control system I

Air-fuel ratio

Ignition system

1. Trouble Diagnosis (Cont’d)

(See 5-4)

Disconnect AAC valve connector and
check for any change.

Check by disabling control function.

~— Check if control signal is output and
check signal condition. {Use CONSULT
data monitor or oscilloscope )

— Is AAC valve operation normal? (CON-
SULT active tesl)

— Disconnect AAC valve connector and
check by adjusting with IAS.

—— Check AAC valve for seizure.

| Check if idle judgment is ON. (CON-
SULT data monitor)

-— Check circuit for breaks and connectors
for looseness,

Control circuit

(See 6-7)

Check by enriching the mixture, —— Enrich using "FUEL INJECTION" item of
CONSULT active test mode, or by dis-
connecting regulator 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
greater than —66.7 kPa (-500 mmHg.
-19.69 inHg) with hand vacuum pump to
pressure regulator.

Check by making the mixture lean.

Perform CONSULT active test mode
(clear with ""SELF-LEARNING CONT"
item)

Check by stopping feedback. or
Disconnect exhaust gas sensor connec-
tor. (Set the circuit from racing mode to
idling mode.)

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.
o Check engine temperature sensor
output voltage.

Check for air suction. Check vacuum line and blow-by hose.

Advanced or retarded ignition timing

Is ignition timing normai?
g 9 angle and check for any change.

— Check ignition system by real-time
diagnosis (CONSULT data monitor
mode).

lIgnition misfiring Check condition of crank angle sensor
by real-time diagnosis (CONSULT data
monitor).

L— Check condition of spark plug.
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1. Trouble Diagnosis (Cont’d)

[Engine main body |

l Compression pressure?

Measure compression pressure. (Check
valve timing, vaive seats, piston rings,
eic.)

(11) Poor driveability ... Engine breathing

[Analysis]

items 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
)
®

Misfiring of ignition system caused by leaks.

[Chart]

@ When accelerating

Air-fuel ratio {See 6-7)

Stop feedback

Enrich mixture

idle judgment

Throttle sensor

Fuel pressure

Air leak

Air tlow meter output
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Poor contact or malfunction of signal system, use of low quality gasoline.

Perfarm CONSULT active test mode (set
to 0% by "FUEL INJECTION" item).

Or

Check by disconnecting exhaust gas
sensor.

Perform CONSULT active test mode
{increasing ""FUEL INJECTION" item) or
enrich mixture by disconnecting engine
temperature sensor connector and
inserting a 600Q resistance after warm-
ing up the engine.

Check idie judgment ON/OFF operation
in CONSULT data monitor 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).
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: 1. Trouble Diagnosis (Cont’d)
lgnition system

Ignition mistiring

Ignition timing

@ When cruising

Air-fuel ratio I (See 6-7)

Feedback function

Idle judgment

—

lgnition system

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 volt-
age is lowered.

Check if fail-safe mode is not set due {o
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. (lgni-
tion signal, crank angle sensor signal,
air flow meter signal) {Use CONSULT
data maonitor or oscilloscope.)
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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-fuel 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
regulator 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? Clean with engine conditioner. (Use
CONSULT active test mode, or pour
conditioner into fuel fiiter, 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 liming normal?
l: Check by advancing or retarding igni-
tion timing angle.
Check condition of detonation sensor.
(Check by self-diagnosis function for
harness disconnection and shorts.)

Ignition timing?

Ignition energy? Check ignition coil power voltage.

Engine main body?—l

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 contrdl.
is normal.

Check engine with CONSULT data monitor ‘'W/G CONT $/V'" mode.
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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
oft.
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]

Self-diagnosis

Check if occurrence of error is stored by self-diagnosis function.

Air-fuel ratio? (See 6-4, 6-6, 6-7)

H

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 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,
-19.69 inHg) with vacuum hand pump lo

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 tine.

Check idle judgment. Check if idle judgment is OFF when
accelerator is ON. (Check by CONSULT
data monitor mode.)

Check engine temperature sensor.

Check throttie sensor. Check if accelerator opening signal is
output.
lgnition?
Spark? Check spark plug (fouling, gap, elec-
trodes)
Ignition timing Check if ignition timing is correct.
Ignition erroy? Check by "REAL-TIME DIAG" (CON-

SULT data monitor mode).

Untake air quanlily?—‘

Check if throttle valve opens normaily.

Check for leaks from turbocharger system (rear flow) or ducts.
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1. Trouble Diagnosis (Cont’d)

Compression pressure? I

I

Measure compression Check valve 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.)
e Improper idling speed
Improper AAC valve contro! (Check for delayed response.)
® Excessively lean or rich mixture ratio
e Ignition error
e Poor contact of connector, etc.
o Relation to electrical load ON-OFF
[Chart]

Self-diagnosis

Check if any abnormal data is stored in
self-diagnosis.

Idling control? |(See 5-4)

il

— Is idling speed normal or adjusted?

l-— ls 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.)

— Is 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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it i e 67

Others

1. Trouble Diagnosis (Cont’d)

Is air-fuel ratio normal?

Check by enriching the mixture.

Check by making the mixture lean.

Check by stopping feedback.

Check fuel pump operation.

Check fuel system for clogging.

Check for poor contact.

Check spark plugs.

Al 44

Select self-diagnosis mode 2 and check
if exhaust gas temperature warning
tamp (or red lamp on control unit} is
flashing more than 5 times in 10 sec-
onds when engine is running at 2,000
rpr, or check by CONSULT data moni-
tor.

Enrich using “FUEL INJECTION" item of
CONSULT active test mode, by discon-
necting pressure regulator vacuum
hose or closing off the return hose.

Reduce the mixture ratio by using
“FUEL \NJECTION" item of CONSULT
active test mode, or applying vacuum
greater than —66.7 kPa (-500 mmHg,
-~19.69 inHg) with hand pump to pres-
sure regulator.

Perform CONSULT active test (0% air-
fuel ratio is obtained by "FUEL
INJECTION")

Or _

Disconnect exhaust gas sensor connec-
tor. (Set circuit from racing mode one
time and return to idling mode.)

Check for pump stop.

Race engine and check fuel pressure
for drop.

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 for fouling and plug gap.
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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
e Incorrect ignition timing
e Insufficient intake air quantity
® Insufficient compression pressure
o Misfiring, fuel pump stop, etc. caused by poor electrical contact
[Chart]

Self-diagnosis

@ When cruising

Air-fuel ratio? (See 6-7)

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 unit) 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 liming? Is ignition timing normai?
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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1. Trouble Diagnosis (Cont’d)

@ During acceleration

Air-fuel ratio?

Idle judgment?

Throtile sensor?

Check for normal feedback.

Stop feedback and check for any
change.

Intake air quantity signal

Misfiring?

Ignition timing?

Ignition misfiring?

Eompression pressure?l

l Measure compression pressure.
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Check if idle judgment goes OFF-ON
when accelerator pedal is pressed and
released. (Check in CONSULT data
manitor 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.
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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

e Incorrect air-fuel ratio

e Ignition error
[Chart]

|Idle contral? [(See 5-4)

Air-uel ratio? |(See 6-7)

ldling speed?

s controt normal?

Stop feedback and check for any—[
change.

Check for normal feedback control.

Check by enriching the mixture.

Check by making the mixture lean.

Check for ignition error.
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Check if idling speed is normal and idle
adjustment is correct.
Check if AAC valve is tully closed.

Check if AAC valve control signal is
output.

Check if AAC valve operates normally.
{CONSULT active test)

Check if AAC valve is OK.

Check if idle judgment is ON when
accelerator is OFF. (CONSULT data
monitor)

Check by disconnecting AAGC valve con-
nector (fully closed AAC).

Perform CONSULT active test.

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 INJECTION'" 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.
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1. Trouble Diagnosis (Cont’d)

EIB) Engine stalls when electrical load or power steering load is applied ]

[Analysis]

Check if idling is increased when load switch is turned ON (AAC valve correction quantity increases
when load is applied).

e Check if ON signal is input from each switch.

e Check if AAC valve is operating.

[Chart]

idiing control? (See 5-4}

rCheck if idling speed is normal and idle
Check idling speed. adjustment is correct.
L Check if AAC valve is tully clased.

Check if AAC valve control signal is
output.

l——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 AAC valve con-
nector (fully closed AAC).

Check if control is functioning.

L Check input signals. Check if air conditioner switch and
power steering switch signals are pro-
vided (CONSULT data monitor).
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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 problem diagnosis of ECCS

system.

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-fuel
ratio feedback
display)

Self-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
control unit)

Indicated by
exhaust gas
temperature
warning lamp
(also linked with
the red lamp on
control unit)

-
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Backup display

Air-fuel ratio
feedback dis-

play

Ordinary self-
diagnosis

By adjustment
knob on control
unit.

ON/QOFF switch
diagnosis

Real-time diag-
nosis

Indicated by red
or green lamps
on control unit.
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To change diagnostic mede, short-Circuit these

tarminals for approx. 2 seconds then open the

terminals. ——  (The mode
changes each
ume this
oparation is
performed.)

Fuse
block

T | b
'\4"v\'D-I /I

L Exhaust gas temperature
warning lamp

/ s /
j /
/ l,-" ' (
! ‘.5'.
i Nt

2. Diagnostic System (Cont’d)

@ 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

The same number
of items are possi-
ble as previously
described ).

Self-diagnosis

DATA MONITCR

o Used to identify major cause of fault,

according to results of self-diagnosis.

e Permits monitoring (observation and
recording) and printing of input and
output data of the control unit.

e Permits data to be recorded in case
of engine damage or engine stall.

e The former diagnostic modes listed
below are included in this monitor
item.

Displays exhaust
gas sensor output
voltage and if mix-

o Exhaust gas
sensor monitor

ture is lean or rich.

Same as former

e Swiich ON/OFF A
function.

® Real-time diag-
nosis

Same as the
former function

ACTIVE TEST

e Used to examine major causes of
problems according to self-diagnosis
results and data monitor.

e Used to check actuator operation by
giving driving signal to the actuator.

Supplemental

WORK SUPPORT

® Used to reduce additional operation
when checking idiing, 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

Mode

Signal name Self-diagnosis Data monitor Active test Work support
Crank angle sensor O @)
Air flow meter G C
Engine temperature sensor O ©) C
Exhaust gas sensor O
Vehicle speed sensor G
Battery voltage O
Input | Throttle sensor O C QO
Idle position {throttie sensor) Q
Intake temperature sensor C Q
Detonation sensor O
Ignition switch (Start signal) @]
Air conditioner, neutral, power ~
steering oil pressure switch -
Injectors @) O
Power transistor (ignition signal) C O (Ignition timing) | C (Ignition timing)
A AC. valve O @] O
Output | Air conditioner relay Q.
Fuel pump relay @] 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 CONSUL1

screen.

(1) Exbaust 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 results 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

Item indication
Operation (Flashing of exhaust gas temperature warning
Mode lamp and red warning lamp of control unit.)
" Alarm: Faulty system is indicated by warnin
[ ignition switch ON u Y System is indl y "9
Mode 1 Fault alarm i . lamp flaghing pattern (backup function).
Engine rotation . !
Normal: Warning lamp remains OFF.
Ignition switch ON
i o _
Fault: Faulty syst s indicated by flash
Self-diag- Diagnosis mode shift ull- Faully system 1 ' y lashing
nosis ! code.
, Normal: Flashing code ‘55" is displayed.
Maode 2 Engine stop
(with ignition switch remaining ON)
Exha as elf-dia i escri o
se:zto? S agnosis stath described above Lamp ON means "lean’” mixture; OFF means
. ) . “rich’” mixture.
monitor Engine rotation

@ Fault alarm mode (Mode 1)

Step Operation

Indication

Turn ignition switch
ON. Mode 1 is nor-
mally 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 control unit. (These lamps are linked together.)

nai
E gu_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.)
OFF ON (lamp check)
Nermal —
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
the method indicated below because the fault alarm

mode is normally set after turning the ignition switch ON.

Use a lead to short-circuit the CHKX and IGN terminals
connected on the diagnosis connector located on the
vehicle (near the fuse block)} for approx. 2 seconds, then
separate the terminals.

(Diagnosis connector}

RX|TX CHXJIGN

O LK

(The fauit alarm mode and self-diagnosis mode alternate
each time the operation described above is performed. )

Shut off engine (with the ignition switch remaining in ON
position.) (If the engine is operated in this condition, the
exhaust gas sensor monitor in the next mode is acti-
vated. )

By flashing of the exhaust gas temperature warning lamp
in combination meter and red lamp in control unit is
used. (Operation of these two lamps is linked together.)

Example: indication of code number "'43".

0.2secx3

04secxé

ON

OFF

04secx3 0.2 sec x 2
Approx. 12 sec ————

(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
e 1° signal or 120° signal is not input for a certain period of time after
starting engine.
11 | Crank angle sensor signal system 9 g . . .
e Incorrect signal waveform (abnormal correlation between 1° signal
and 120° signal)
e Hot wire disconnection
o Disconnection or short-circuit in air flow meter power supply line,
ground line or signal system.
12 | Air flow meter signal system e Signal output is below 0.5 volts for a certain period during engine
operation.
e Signal oulput is higher than 2 volts for a certain period of time with
engine stalled, or when ignition switch is set to ON from OFF.
13 | Engine temperature sensor signal system | e Break or short-circuit in engine temperature sensor signal system
e Ignition signal is not generated continuously even though crank angle
21 |lIgnition 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
. o Disconnection or short-circuit in intake temperature sensor signal sys-
41 | Intake temperature sensor signal system tem
e Disconnection or short-circuit in throttle sensor signal system (When
engine is running, short-circuit occurs when voltage is 0.2V maximum
43 | Throttle sensor signal system 9 I ) . N . -
except for N range. Disconnection occurs when voltage is 5V mini-
mum.)
55 | No error e No abnormality was detected in any of the above signal systems.
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B3 ECCS (Electronically Concentrated Engine Control Sysiem)
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 aiso erased when the self-diagnosis mode is switched to the fault alarm mode.) Refer to the
diagram indicated in table 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.)

@ 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 made is sel. I{ problem alarm mode is | ture warning tamp) on the instrument panel and the red lamp on
set, connect diagnostic cannector 'CHK" and "“IGN" terminals the control unit. {These two lamps are linked together.)
for approx. 2 seconds then disconnect the terminals. (See item @ 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 OFF indication is the same as
that of the air-fuel ratio feedback correction coetfi-
1 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
Disptay example
ON
Start engine. (Lean}
Note: Mode cannot be changed while engine is operating. OFF N
After angine warms up adequately, increase engine speed until {Rich)
exhaust gas temperature warning lamp {approx. 2,000 rpm or 1 cycle duty ratio{ Lga:: N: + BB x:gg
until red lamp in control unit starts to flashy and exhaust gas Rich: B/A + B x
sensor output monitor (R) mode is set. The status of the air-fuel ratio is indicated by the duty ratio in
Caution: Check by ptes.sing the accelerator pedal slightly one cycle.
becaus.e the air-fuel ratio feedback control is clamped Signel that switches to
during idling. :;:u-: gos smnsor (‘;ld Exhaust gss senser
U SeNEor ‘. .
Check that exhaust gas temperature warning lamp (or red lamp o - aee — eupLt menkor
in control unit) flashes in this condition.
Connect terminais “"CHK" and "IGN" of the diagnostic connector OFF
for approx. 2 seconds, then disconnect. After the exhaust gas ien —
2 temperature warning lamp (or red lamp in control unit) fltashes 2
times, the exhaust gas sensor output monitor made is switched. :’fc 08 gec :"’c
approx, 4 gec
Signel thet switchee
extoust ges seneor and Ei
ON  Sxhwust gas sensot {R) u:‘:‘uﬂ"&t:“:nfu
{Losr)
OFF
{Rich} .
T ! r—! ! ) 02 sec
Bpprax. 4 asc
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2.

(2) CONSULT display screen
Connect CONSULT to the diagnostic connector on the vehicle (lower side of fuse block) 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

@ “SELF-DIAGNOSTIC RESULTS"” mode
The diagnosis items are the same as those listed in item (1) @ . Faulty system name is indicated.

Diagnostic System (Cont’d)

Step Operation Display
1 Connect CONSULT to diagnostic connector of vehicle.
B SELF-DIAG RESULTS B J
FAILURE DETECTED  TIME
[ ; AN ; ENGINE TEMP SENSOQOR 0
2 |Setignition switch to ""ON"". (Shut off engine.} - The n ¢ of times the
vehicle has been driven
after detecting the last
3 |Check with "SELF-DIAGNOTIC RESULTS". problem is displayed here.
If the same problem is still
present, "0 is displayed.
4 To print, touch 'PRINT” key. To erase stored data, touch | ERASE ” PRINT ]

"ERASE" key.
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in case of an error in an important system device such as a sensor, etc.

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

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.

o 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 self-diagno-
sis mode.)

Throttle sensor
backup

When short-circuited (approx.
0.2V max.) or disconnected
(approx. 5V min.) during engine
operation.

Idle judgment is switched from a
software switch (throttie sensor)
to mechanical switch (throttle
valve switch).

(43" is indicated in self-diagno-
$is mode.)
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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.)

2. Diagnostic System (Cont'd)

Monitor item Unit Description Remarks
Engine rpm computed from POS (1°) signal Accuracy slightly 1 ed at less than
CAS. RPM (POS) rom gi p pute S (1°) signa _ccu y slightly lowered at
sent from crank angle sensor idle speed.
AIR FLOW METER Volt is fixed a imatel
\ Air flow meter output voltage onage 'S, > ) t approximately OV
AIR FLOW METER-R when engine is stopped.
It disconnection or short-circuit occurs in
sensor circuit, fail-safe function is acti-
Engine temperature value converted from vated and engine temperature is fixed at
1 Vi
ENG TEMP SEN coF |9 P a certain level. (The value increases until
engine temperature sensor voltage . R .
a certain value of the timer is reached
right after the ignition switch is turned
ON.)
EXH GAS SEN Sensor output is fixed at OV when engine
v Exhaust gas sensor output voltage . e g
EXH GAS SEN-R is stopped.
Air-fuel ratio of exhaust gas sensor signal dur- L . .
After t n ition tch “ON"
M/R F/IC MNT ing air-fuel ratio feedback control * “LEANl{'rr:tafufhm;s S|WI cd m.hlj a,'r
s ir-
(RICH/ | RICH: Sensor detects rich mixture and control . 's dispiayed unil
. . ) fuel ratio feedback contro! starts.
LEAN) | is performed to reduce mixture ratio. o If clamp occurs. the status just before
M/R F/C MNT-R LEAN: Sensor detects lean mixture and control P T u !
. . . . clamp occurrence is indicaled.
is performed to increase mixture ratio.
4 f i
CAR SPEED SEN m/h, V.alue computed from vehicle speed sensor .
mph | signal
BATTERY VOLT v ECCS control unit power supply voltage —
THROTTLE SEN Throttle sensor output voltage —
Fail-safe is activated if disconnection or
The value converted tfrom intake temperature short-circuit occurs and this value is
INT/A TEMP SEN ‘C°F . P fixed. {The value right after ignition
sensor output voltage to intake temperature. ] . L
switch is turned ON is increased to a cer-
tain value by the timer.)
START SIGNAL QFF is mdlcat'ed wres_peclnve of starter
signal after starting engine.
\dle judgment determined from throttle
sensor output. (When throttle sensor is
IDLE POSITION (ON/ | ON/OFF setting is determined from each signal | faulty, a backup is perlormed 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 System (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 solenoid system
o (Opening increases with numerical value.)
AJF 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.
AIR COND RLY {ON/
Control condition computed by control unit.
FUEL PUMP RLY OFF)
ON: Correction pas- —
(ON/ [ Control condition com- | sage "open”
W/G CONT 8/V
OFF) | puted by control unit OFF: Correction pas-
sage ‘‘closed”
B VOLTAGE Voltage probe measurement value is indicated.
B PULSE Pulse probe measurement value 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)

«MONITOR = NO FAIL E

1 Connect CONSULT to diagnostic connector on vehicie. CAS-RPM (POS] 950rom
AIR FLOW MTR 0.92v
AIR FLOW MTR-R  0.82V

ENG TEMP SEN 57¢C
EXH GAS SEN 1.44Vv
EXH GAS SEN-R 0.02v
M/R F/C MNT RICH
M/R F/C MNT-R RICH
CAR SPEED SEN ; 8km/’h
2 Run engine or drive vehicle, BATTERY VOLT 4.ov
RECORD B
*RECORD4/8 «NO FAIL [y
CAS.RPM {POS) 950rpm
3 Select a desired item on "DATA MONITOR'™ menu. AIR FLOW MTR 0.92v
AR FLOW MTR 0.82Vv
ENG TEMP SEN 62°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

4 Press "RECORD" key.

RECORD |

(I 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.

#MONITOR & NO FAIL [7]
CAS-RPM (POS) 9%0rpm

2 | Run engine. EXH GAS SEN 1.23v
EXH GAS SEN-R 110V
M/R F/C MINT RICH

M/R FiC MNT-R
Select EXH GAS SEN, EXH GAS SEN-R, M/R F/C MNT ' RICH

and M/R F/C MNT-R items on “DATA MONITOR" menu.

4 | To record data, press "RECORD™ key. L RECORD j
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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)

Connect CONSULT to vehicle's diagnostic connector.

2 Run engine or drive vehicle.
3 | Select each switch on ""DATA MONITOR’' menu.
4 Set operating condition for applicable switch and check

ON/OFF display.

% MONITOR % NO FAIL []
SIART SIGNAL OFF
IDLE POSINION ON
AIR COND SIG OFF
NEUTRAL SW ON
PW/ST SIGNAL OFF

| RECORD

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) Throttie position (throttie sensor system)

® Real-time diagnosis
Although the diagnosis items are the same as those listed in item (2) Seif-diagnosis, and Switch

ON/OQFF in section 2-2, this diagnostic mode 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. L STORE (Recorol) '
3 [{'f any abnormality is detected, data monitoring is

stopped and data is recorded automatically.]

GIEESERA | DISPLAY |
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2. Diagnostic System (Cont’d)

2-5 ACTIVE TEST

The active test mode is utilized to examine the probiem diagnosis according to self-diagnosis results
and data monitor results. CONSULT gives driving signals to the actuators while isclating 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 displayed.)

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 delay angle correction value.
POWER BALANCE iiaxnez:«:i:p\::;\;:opening and can stop specitied injector operation. Engine speed at this time
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.

WAChve 1est B[]
ENGINE TEMD -2°C ~ Setting value
2 |Run engine or drive vehicle. = = == MONIION = = =—
CASRIPM(PUS) T2
INJ PUNILSE 3.7msee Data monitor
. IGN TIMING 25BIDC
3 | Select desired test item on “ACTIVE TEST" menu.
Setting value
- increase and
‘_C_JHIL UP WI DWN l decrease keys.
4 |Press "START" key and input a set value. 509-0007

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.

e It 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. It issues
instructions to the ECCS controi 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 Fully 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 1

SET ENGINE RPM AT THE
SPECHIED VALYJE UNDER
THE FOLLOWING CONUOITION

® NG WARMED UP

® NO LOAD
2 | Run engine.

[ START ;

N AAC VALVE ADJ B [
* % % % ADJ MONITOR * % % %

3 | Select desired item on “"WORK SUPPORT" menu. CAS-RPM(POS) 6121

— — CONDITION SETTING — ~—

AAC VALVE FIXED
=== MONITOR = == =
ENG TEMSE 5EN 83°C
IDLE POSIION ON
AR COND 516G OFF

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 idle control sys-

tem.

3-1 INNECTOR 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 block).

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
RELAY is displayed and check for pump operation noise.

machve iist W [
tutt pume seeay . ON

= = =MONIIOR == = —

CAS-RPM (POS) 950rpm

B (ovor7][ OFF |

e After turning ignition switch “ON", check for fuel
@ pump operation noise for 5-sec interval.
e There must be a fuel pump operation noise while
cranking engine.
If NG: Inspect fuel pump control circuit.

T
.~ B02-4409
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B ACTIVETESTER [
FUEL PUMP ReLay  OFF

= == MONITOR=—= == =
CAS.RPM [PQOS) 950rpm

l ON |LON.!'OFF |l OFF

B08-0101

e

3. Basic Inspection (Cont’d)
3-3 FUEL PRESSURE INSPECTION

(1) Simple inspection

¢ 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.

o Press the OFF button to release fuel pressure.

(2) Inspection using fuel pressure gauge
Fuel pressure release
<=\ @ After starting engine, remove fuei pump fuse. Crank
.“.'5-’ 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 {o connect it to another vehicle or
battery it necessary.

Fuel pressure gauge installation

e Connect the fuel pressure gauge between the fuel strainer
and fuel gallery.

e Instail the fuel pump fuse.

e Start engine and check if fuel pressure reaches standard
value.

Fuel pressure inspection

Unit: kPa (kg/em? psi)

Engine
RB26DETT
Condition B26

ldling Approx. 245 {2.5, 36)

When pressure regulator vacuum

A . 294 (3.0, 4
hose is removed Pprox. 294 (3.0, 43)
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3. Basic Inspection (Cont’d)

e In vehicles with starting problems, turn ignition switch ON
and check fuel pressure for 5-sec interval when fuel pump
is rotating.

Engine
Condition RB26DETT

Ignition switch ""ON"" far 5-sec

Approx. 294 kPa (3.0 kg/cm?, 43 psi
interval PP ( g psi)

If NG:

Fuel pressure is abnor-
mally high.

Pressure regulator is faully.
Return system is clogged or hose is bent.

Pressure regulator is faulty.
e Fuel pump output is faulty.
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

® 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 @[] e Start the engine.
AAC/V OPENING 16% e Set any angle in the "AAC VALVE OPENING" item of
= — = MONTOR= = — "ACTIVE TEST" mode.
CAS-RPM (POS)  950rom e Check if idle speed at this time varies from set value.

AIR FLOW MTR 093V
AIR FLOW MTR-R 088V
ENG TEMP SEN g7°C

Qul UP |[DWN J[Qd]
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3. Basic Inspection (Cont’d)
‘ ik o After warming engine, check if idle speed lowers fror

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.

o Start engine when cold and check if specified idle spee
increases after AAC valve connectior 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 be abnormal if there are air leak
or other problems with combustion or main engine bod:
Locate and correct the cause of problem.

N12-1622
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4. System Figure and Circuit Diagram
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B3 ECCS (Electronically Concentfated 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

100192 ) 103 | g4 0gs | 106 fc0rfiON|| 1 f2[3|4|S|6a|T[8]9]I0 n 2122123 24|25 | 26|27]28(29|30|| 81|42 (43| aa|45|a6 |47 | 48| 43|50
o8 (g | ||yl naf nspug|{ 1213|1415 16| 17| 18] 19]20 31132(33[34)35|36|37|38|39)|40(|5)1[52|53| 545556 |57 |58|59|60

E RX | TX CHK|IGN
= ICLK
B02—-3431
Terminal e . -
Description Terminal number Description
number
1 Ignition signal {power transistor) 1 Ignition signal (power transistor)
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 —
Sub electrical fan rel engine
6 electrical fan relay (engi 16 ECCS relay
temperature switch)
7 Tachometer speed signal 17 ‘ -
8 —_ 18 Fuel pump relay

Air conditioner relay (air condi-

] . . 19 Power steering oil pressure switch
tioner cut signal)

10 Ground (ignition signal system) 20 Ground (ignition signal system)
Recei ntrol unit data recep-
21 (RX) t'on)elve {co data recep 31 (CLK) Clock (synchronization signal)
|
Transmit (data sent f ntrol
22 (TX) unitr)’s it (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
25 Wastegate valve conirol solenoid 35 Air flow meter intake air quantity
valve signal (front)
26 Air fiow meter ground 36 Intake air temperature sensor
o A.ir flow meter intake air quantity 37 .
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

44 Neutral switch 54 ZE;OSL?n:)aIve switch (idle connec-
45 (IGN) ignition switch (IGN} 55 Exhaust gas sensor (Rear)

46 Air conditioner switch 56 Throttle sensor output signal
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B3 ECCS (Electronically Concentrated Engine Control System)

4.

System Figure and Circuit Diagram (Cont'd)

47 {CHK) Check {diagnosis activation) 57 Throttle vaive switch power supply
Throttile sensor power supply sup-
48 ply P PPy sup 58 Battery power supply
49 Control unit power supply 59 Control unit power supply
50 Ground (contral unit) 60 (O) Ground (control unit)
Injector power s ly. t
101 Injector No. 1 109 y P .we upPp y_(°°f’” er
electromotive reflex circuit)
102 — 110 Injector No, 5
103 Injector No. 3 111 —
Fuel pump terminal voltage control .
104 112 Injector No. 6
output (FPCM) 1 !
105 Injector No. 2 113 —_—
Fuel pump terminat voltage control .
3 114 | No. 4
08 output (FPCM) 2 njector No
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

===="Power transistor

P

-
i N ——,

’ Throftle valve switch
i and throttle sensor

T25-8638
Component part Type Installation position
\:\;z]lj;egate valve control solenoid 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 Solenoid type Intake manifold coliector lower part
lgnition coil Mini mold type Cylinder head (above each plug)
Power transistor unit Ff)r (3.-ch.annel 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 manifotd collector
Throttle sensor Variable resistor type Accelerator work unit
S;sntse: Throttle valve switch ON/OFF switch Accelerator work unit
Engine temperature sensor Thermistor type Water outlet
Exhaust gas sensor Heater attached (titanium) Front and rear exhaust outlets
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, CONSLULT 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

Installed in vehicle ECCS controt unit
e Use check adapter to perform the measurement.

(2) Using CONSULT

e Connect CONSULT to 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 nl-]!l- ECCS relay
2 |
IGN aat'l Y 18 16 m_
@ @ ES' 3 —27% 49 O o +
2
Fuel pump
|
QL2 i
|
R
3
ECCS contrdl unit
FPCM pin layout 6 4 g
Pin number | Description
1 Flow velume control m:gnal (FPC 1) Fuel pump
2 Flow voluma cortrol signal (FPC 2) control | 104
3 - modutator
4 fuesl pump (3 (FPCM)
[ Power supply {+) 2 106
] Shield fine ground
7 Fusl purmp (+) Case
a - l
L 5 8

B02-4410
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B3 ECCS (Electronically Concentrated Engine Control System)

5.

Fuel pump system trouble diagnosis flowchart

Pump sounds whan Ignition switch
is ON for onfly 6-sec intetval.

Fual pump operation sound inspecmil

Actuator System Inspection (Cont’d)

Pump doesn’t sound/Other condilions .

Fuel pressura
inspaction

Whan ignition switch is ON,
fuel pressure [s 294 kPs
{3.0 kg/cm?, 43 psi} Other conditions

.

t

[_Fuel purg talsy operation sound insgaction 1

Whan ignition switch is ON,
thers is valay operation sound.

No sound

-

Other systam
inspection

Fuel system
inspaction

Fuel pump voltage inspection
Inspect voltage between pump pins

@ “DATA MONITOR”
“ACTIVE TEST”

Normal T

Abnormal

@ and @

D

'y
[7 Fuse, relay }

Battery voltage when ignition

for 5-sec and "ACTIVE TEST" is ON.

switch is ON
Other conditions

1

Fue! pump inspection

1. Measute rasistence between pump
terminats (D and @.

2. Apply benery voltage directly between
terminals 1) © and @ @.

. Apprax. 0.5Q

2. Pump operation’
sound is produced. Other conditions

S

Connector
Chack for faulty Replace fuel
pump

comnection and
ingpuct circuit
system

-

Harness comtinuity inspection
Measur e resistance between
relay terminel & and pump
terminal @

[+ 9] l Other than 00

Repair
harness.

Narmal

‘ Abnormal

nYp
]

Fus) pump relay power inspaction
Maasure voltage between talay
terninal @) and @) and the
ground.

Battery voltage with

Replace fuse
ot relay.

ignition switch ON.

1

Harsness cortiruity inspection
Measure resistance betwesn relay

terminal (D) and C/V terminal @.

Repair power\
supply circuit
systern

|

Other than 00

'

|

Fuel pump control modulator cortrol signal
inspaction .

Check voitage between FPCM (D @ and
ground.

ECCS C/U power inspection

@) “DATA MONITOR”

-
Repair .
harness.

—

ground.

@ Measure voltage betwesn C/U terminal & and

Appro. 4V when [gnition
switch ie ON fot Bsec

and angine is cranking.
Apprax. OV at engine
speed after warming up.

Other

Battery voltage when
ignition switch is ON.

Cther

¢

input signal system.

Repait ECCS C/U
power supply’ circuit
sysiem.

Check connactor for brasks and \

Harness cominuity inspection
Measure resistance from FPCM terminal (D
to C/V tarminal and FPCM tarminal @
1o C/U terminal (3D
0Q | ower thanon
) |
ECCS C/U power inspection
@ "DATA MONITOR"
@ Measwre voltage between C/U Repair
terminal @ and ground. harness.
Battery voitage
when ignition Other
switch is ON; }
Inspect input gignal ECCS C/U
system. Repair power
circuit systam,

@ and @.

Fuel pump contiol modidator inspection
Check voltage between FPCM terminals

7 (o 8V: When voltage
from FPCM terminal (D to ground is
less than YV max.
Battery voltage when:
Votiage from FPCM
Voltage from FPCM

to ground is 4V
to pround is 4V

Other

i

[ Check for connector breaks and circuit system. C Replace FPCM. )
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B3 ECCS (Electronically Concentrated Engine Control System)
5. Actuator System Inspection (Cont’d)
(1) Fuel pump relay operation inspection

Bacive tesim [ e Turn ignition switch "ON", select "FUEL PUMP
FUEL PUMP RELAY  ON @ RELAY" of “ACTIVE TEST” mode. Press the ON key
— = MONHOT = = — and check if pump operation makes an operation

CAS-NPM(PNS) 8501 sound.

BEIYM | ovorr ]l OFF |

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.

‘Inside rear snichor RN i (2) Fuel pump relay power inspection
B ; £ o 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 mp relay h
& Condition p-u p relay harness py p y harness
side. side.
When ignition switch is
ON Battery voltage -

(3) Fuel pump control signal inspection

& MONITOR 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 switch 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)

3

o
Q

+

ECCS
control
unit

Fuel pump
control
maodulator

B02-4411

5. Actuator System Inspection (Cont’d)

®

tors are connected.

o Measure the voltage between the following terminals
and the ground when the ECCS control unit connec-

Condition

Engine

RB26DETT

Measurement location

Between ECCS C/U ter-
minal (18) and ground

When ignition switch is
ON (with engine
stopped).

Within 5 seconds right
after turning switch ON.

Approx. 1V

After 5 seconds right
after turning switch ON,

Battery voltage

Cranking engine

Approx. 1V

Idling

Approx. 1V

B
3
B
Q
O
- w

(4) Fuel pump control modulator coptrol signal

inspection

e Measure the voltage between the foliowing terminals and
the ground when the ECCS control unit connectors are con-

nected.

Engine

RB26DETT

Measurement location

Between ECCS C/U ter-
minal (104} and ground

Between ECCS C/U ter-
minal (106) and ground

Condition (FPCM1) (FPCM2)
Ignition switch ON (with Approx. 4V -
engine stopped) 0V after 5 sec.

'Sc:;ting or with high Approx, 4V s
Idling Approx. 0V —
Medium load Approx. 4V Approx. OV

e Check voltage at FPCM terminals 4 and 7.

Measurement
location
Condition

ground

Between FPCM terminal 4 and

Between FPCM
terminal 7 and
ground

ldling

Battery voltage —~ Approx. 6V

Medium load

Battery voltage — Approx. 8V

Starting or with high
load

Approx. OV

Battery voltage
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B3 ECCS (Electronically Concentrated Engine Control System)

5. Actuator System Inspection (Cont'd)
(5) ECCS control unit power inspection

e Select "BATTERY VOLTAGE" item in “DATA
MONITOR" mode and perform the following inspec-

ECCS relay

0

ECCS
control
unit

16
43

tion.
. ttem Battery voliage
Condition
Ignition switch ON 11 - 14V
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.

e Measure the voltage between the following terminals
and the ground when the ECCS control unit connec-
tors are connected.

Engine RB26DETT
Measurement location Between ECCS C/U ter- | Between ECCS C/U ter-
Condition minal (18) and ground minal {(49) and ground
ignition switch OFF Battery voltage Approx. OV
Ignition switch ON Approx. 0V Battery voltage
Cranking Approx. OV Battery voitage
idling Approx. OV Battery voltage

pump
harness
sids

n

(6) Harness continuity inspection

e Disconnect harness connectors of ECCS control unit, fuel
pump relay and fuel pump and measure resistance
between the following terminais.

Engine
. RB26DETT
Measurement location
Between ECCS C/U harness terminal (18) and 09
fuel pump relay harness terminal (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)

mocdlulaéor ;2 &_Z % it
o (\_. _n
r Q 13]5] Fue
pump
' relay
harness
[==] y side
| Fuel pump
‘r:\l;?ng;sm 3 ; 2 contrdl modulator
side harness side B02-4412

5. Actuator System Inspection (Cont’d)

e Hemove each connector and measure the resistance
between the following terminals.

_
: 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 reilay harness
terminal (5) and FPCM harness ter-
minal (5)

Between fuel pump relay harness
terminal (5} and FPCM harness ter-
minal (7)

119

Between fuel pump harness terminal
(1) and FPCM harness terminal (4)

(7) Fuel pump voltage inspection
e Disconnect the fuel pump connector and measure the volt-
age between the following terminals and ground.

Engine RB26DETT

Measurement iocation | Between tuel pump harness terminal

Condition (2) and ground
5 sec after ignition switch is turned
Batiery voltage
ON
Cranking Battery voitage

\ - B02-4414

(8) Fuel pump inspection

e Disconnect the fuel pump connector and measure the resis-
tance between the following fuel pump terminals.

Enai
: ngine RB26DETT
Measurement location

Between fuel pump terminal (1) and

Approx. 0.4 - 0.7Q)
@) PP

\K Trunk, right side
\ o

Fuel pump, "—\\

pump harness connectors

o 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 will 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 Syster_nf Inspection (Cont’d)

(9) Fuel pump control modulator inspection

e When fuel pump control modulator connector is connected,
measure the voltage between the following terminals.

Condition

Voltage between

Voltage between

Measurement location FPCM terminal FPCM terminal
(1) and ground {2) and ground

Voltage between 6.6-7.0V 0-1v —

FPCM terminals 8.8 -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)
resistor (o[ ]7 [8)
: ]
O——"> - i
3 a 8 S 7 1
-+ ? {573 49 08
ECCS relay Lz 16 o
2= &I .- e
3 o—1-5 n 11D I
!|2
] ! 2 I I
Thrattle ww@ww
valve 57
: 54 | I HEE | B | R
switch TOLE
Crank 1207 signat 1 | 4] bt - - LMJ_
1* sigral 2 2 a2 -— e — || =
angle No 6 Na 5 No. 4 N 3 No 2 No 1
Power supply | 3 3
sensof Grourd 4 4 Eccs Exhaust gas sensor (rear)
control
: M ) unit . ! ' %
AT flow [ intake air quantity signal| 2 > 35 55 ; ;
meter Ground 3 3 — /cb\
{(front) Signal ground 4 [] 34 l |
Powar supply 1\ 5 J 5 = Exhaust gas
sansor (fromt
. [ ﬁ | 29 .( ) L
Air low Tioake o quantly signal| 2 2 27
L’nﬁﬁl’ Ground 3 3 412 z |
{rear) Signal groond a ] 2 3|0 R
Poworsuwply  \5 ) 5 %
50 _L -
Engine \ 28 =
temperature 2 10
sensor a JI Neutral switch
) i 48 =
Throttle & -
- 2 2 38 53-‘~—| Vehicle speed sensor
sensor < 3 3 ‘

[Control description]

: Terminal .
Input signal Control description Remarks
number
Crank angle sensor 120° signal 41, 51 e Determines injector injection timing.
Crank angle sensor 1° signal. 42,52 | e Reads engine speed.
. ) o Detects intake air quantity, and determines . . .
Air flow meter intake air quan- o 4 ) .y' . ' e Fail-safe function activated
. ) 27, 35 basic injection quantity (injection pulse .
tity signal A . when disconnected.
width) based on engine load.
e Increases fuel quantity when starting.
START signal 43 Determines injection quantity when starter —
SW is ON.
e Performs injection increase according to . .
. . o Fail-safe activated when
Engine temperature sensor engine temperature. N . .
) 28 ) short-circuit or disconnection
signal e Fuel cut range changes according io oceurs
engine temperature. '
® Injection puise width control according to |e According to control block
Exhaust gas sensor signal 29, 55 ,J I p. g " 9
air-fuel ratio feedback. condition.
Activated when throttl n-
Throttle valve SW (idle connec- 54 * vated when throttle se

tion point)

sor damage occurs.
Idle judgment backup.
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B3 ECCS (Electronically Concentrated Engine Control System)

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

Interruption injection

idie judgment

Deceleration fuel cut according to ON sig-
nal,

Acceleration increase when ON goes to
OFF.

Vehicle speed sensor

53

Fuel cul interrupts speed and fuel cut at 0
km/h (0 MPH ) vehicle speed

Battery voltage

49

Injection pulse width correction

Intake air temperature sensor

36

Detects intake air quantity temperature
and corrects injection pulse width.
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B3 ECCS (Electronically Concentrated Engine Control System)

5. Actuator System Inspection (Cont’d)
Injector system trouble diagnosis flowchart

Injactor operation sound inspection l

Operation makes sound No oparation sound
Inspact other
system

Imjector control signal inspection
Note: Injector control signal

must be verified on

Measure voltage hetween injector connector terminal @
{each cylinder) and gsound.

oscilloscope.
Battery voltage when engine is running Other
K t 1
Vatify waveform on oscilloscope. Injector power supply inspection
Menauwre voltage between injector ctnnector
Normal Absvor niel terminal (D (each cylinder) and ground.
l inspect connectors for breaks and disconnections. l Battery voltage measurement Othar than voitage measurement
when ignition switch is ON. when ignilion switch is not ON.
ECCS control unit terminal arrangerment {

Injector inspection . Repair injector power
Measure resistance between terminals supply circuit system
@ and @.

Approx. 210 302 Cther

| g 1j23fa)siejrlagoe) n 21| 22|23| 24 (25| 262 uinw uii}c! uinhdﬂuiﬂso
! nuuuuunuilne o7]siae

15|83 3ajps]so][s [s2] s ss]sss7 st]sn|w0

\

Dropping tesistor inspaction C Replace injactors. >
@ -
% Rasistance
Resisr @~ & Tovmre™"™ 112]3]4
torminala 5(6(718
Approx. 50 Other

' !

Harness continuity Inspection
(resistance maasuremant)

Replaca dropping resistor
Injector harness side  C/U harness side

@ (# 1)
ity
10
C© ~ V@)
1 (#5)
D (% 6)
00 oo
1
ECCS C/U power supply inspection ( Repair harness )

® ~DATA MONITOR"
® Voltage measurement betwaen tarmina) (@

and ground
Battery voltage when
ignition switeh is ON. Other
Input signal system Reoair ECCS C/U power supply circuit)
ingpection system, . .
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B3 ECCS (Electronically Concentrated Engine Control System)

 aanpEs

B ACTIVE TESTH D

%k k k POWER BALANCE * % % 1
= — == MONITOR

CAS«RPM [PO5) 950rpm
AIR FLOW MTR 113V
AAC VALVE 27%

[‘5—‘ IT‘ EH—"] START

BD2-4416

109 t
101
ECCS 02 1 Injector
control g5 ¢
unit ”D.t ”
1124
>

114 ¢

B02-4462

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]

e Disconnect the injector connectors and measure the
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]

Engine
Measurement location

RB26DETT

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 voliage -
Cranking engine Approx. 10V -

Engine running

The control 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
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B3 ECCS (Electronically Concentrated Engine Control System)

105
103
12
110
X[ 114

ECCS
control
unit

5. Actuator System Inspection (Cont'd)
(3) Harness continuity inspection

e Disconnect the control unit and injector connectors an
measure the resistance between the following terminals.

B02-4417

|side
gonnsctor

Dropping rasistor
harness connector ¥

, Engine|  e26DETT
Measurement location
ECCS C/U harness Injector harness terminal
(2
Terminal (101) to No. 1 cylinder
Terminal (105) to No. 2 cylinder 00
Terminal (103) to No. 3 cylinder
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
following terminals.

_ Engine | L BosDETT
Measurement location
Dropping register harness  Injector harness terminal (1)
Terminal (1) to No. 1 cylinder
Terminal (4) to No. § cylinder 00
Terminal {5) to No. 3 cylinder
Terminal {6) to No. 6 cylinder
Terminal (7) to No. 2 cylinder
Terminal (8) to No. 4 cylinder

B02-4418

(4) Injector inspection

e Disconnect the injector connectors and measure the resis
tance between the terminals for each injector.

Enai
. naNel  RrB26DETT
Measurement location

Between injector terminais (1) and (2) (for all

cylinders) Approx. 2 - 3Q
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5. Actuator System Inspection (Cont’d)
Dropping (5) Dropping resistor inspection

fesistor e Disconnect the dropping resistor connector and measure
the resistance between the following terminals.

[
IHED :
ES ED , Engine|  ceaepETT
Measurement location
\ Terminal {1)
Terminal {4)
Dropping resistor terminal Terminal (5)
A .
(3) and Terminal (6) pprox. 50
T25-7256 Terminal (7)
Terminal (8)
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5. Actuator System Inspection (Cont’d)

5-3 IGNITION SYSTEM INSPECTION

[Control circuit]

IGN
@ @ 45 = s| |
' Power C]2]3) & 1 |1gnition
@ T3 49 transistor , l?% coil
ECCS relay z 16 No | . _l,___m?_ﬂ relay
— | S 3L
: ! 5]3] 2
5 Q_O—13 |2 No.2 2| =
Py T
3 ®
3 No 3 3| 7 =
T
Thrattle ) N, [7]
o 4 4| 7 ==
valve 57 13 e
switch 54 s ) 5
No. 50 v A
ECCS 2 =
control ws & 4 6
unit 1 d V '_7"_‘?,_
ETTHO AT
120° signal (| ! 4 IRA L
ST T 42 LI
sansor [Power supply| 3 3
Ground 4 4 50 =
- (iTzl3Ta]s]6)  (EJe[sla[3]2]D)
Engine temperature
sensor
2 2 30 Detonation
Dstonation Yy sensor-2
sensow-1 24 | m
HOH—{ 1] Eo3—z -
= .
[}
I —_—
1 =
=<

[Control description]

Remarks

The ignition cannot be per-
formed if there is an instan-
taneous break in the 120°
signal.

The ignition cannot be per-
formed if there is an instan-
taneous break in the 1° sig-
nal.

Fail-safe is performed when
there is a short-circuit or dis-
connection. [20°C (68°F) at
starting, gradually increasing
to 80°C (176°F)]

Input signal Terminal Control description
}
P g number P
Crank angle sensor 120° signal 41, 51 o Ignition timing start point.
e Ignition timing count.
Crank angle sensor 1° signal 42, 52 e The ignition timing is set according to the
map indicated by 120° signal.
o Changes injector injection timing accord-
. ing to engine temperature.
Engine temperature sensor 28 N N P - .
e Control for low and high engine tempera-
ture conditions.
Throttle valve SW (idle connec- 54
tion point)

Activated when throttle sen-
sor damage occurs.
idle judgment backup.
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B3 ECCS (Electronically Concentrated Engine Control System)

5. Actuator System Inspection (Cont’d)

Input signal

Terminal
number

Control description

Remarks

Throttle sensor

38

Fuel cul during deceleration

Flow correction during acceleration or
deceleration

Interruption injection

Idle judgment

Deceleration fuel cut according to ON sig-
nal.

Acceleration fuel increase during ON-OFF
operation.

START signal

43

Controls ignition timing when c¢ranking
engine.

Detonation sensor

23, 24

Detects detonation and changes ignition
timing.

e Fail-safe is activated if short-
circuit or disconnection
occurs. (Fixed volume delay

angle)
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B3 ECCS (Electronically Concentrated Engine Control System)

5.

tgnizion spark inspecﬁonl

Strong spark arcs.

Actuator System Inspection (Cont’d)
ignition system trouble diagnosis flowchart

Other condition

K

Other system
inspection

Self-disgnosis

(@) 'SELF-DIAGNOSTIC RESULTS"

SELF-DIAGNOSIS (code numbar 21;

Normal

Abnormal

1 L

Eé) “DATA MONITOR"

{real-time diagnosis)
Normal

L Abnor mal

=

Approx. 0.1V to 0.3V when
engine is running

J2]3]4]5]®)

Power transistor control signal inspaction
{power transistor unith
Mesawre voltage between power transistor

terminais @ @ @ @ @ (9) and ground.

Othor

y
Ignition primary signal inspection
Measure voltage between power trensistor

tarminals M @ @ @ & @ and

ground.

Approx. 14V while
enging is running

. Other

k3

Else]3T2]D

Power transistor control signal inspection
{ECCS C/U unit)
"Measure voltage measuramart between C/U

terminals M @ @ @ @ @ and ground.

Approx. 0.1V to 0.3V with
engine running Other

b ?

FMBI trangistor inspectionJ

Normat
i

Harness continuity
inspection

Meaasure resistanca
batween power
transistoc terminal (D
and ignition coil
terminal (.

Abnormal

Replace
power
wansislor.

0Q

!

Ignition coil power supply

inspection

{nspect voltage between coil
and ground.

Repair
harnesa.

Battery voltage
when ignition
switch is ON.

I 1

IGN coil inspection
Measure resistance botween
coil terminals (D end @).

Qiher

Repair ignition
coil power supply
system circuit.

0.6 10 0.5Q COthar

i ¥

Ignition systemn secondary ( Replace ignition coil.
part Inspection

Harness continuity ECCS C/U power supply inspection

inspection () “DATA MONITOR”

® Measurd voltage batwesn C/U 1arming)
@ snd ground

Battery voltage whan

C/U Power transistor

system,

@ ~ @ ignition switch is ON. Other

2 - 9 { 3

@ - @ Input signal

@ ~ @ aystam Repair ECCS C/U
@ -~ @ inspection pawer supply circuit
O ®

0Q

Rl | !

Ingpect connactors
for faulty comact
o defacts and
check cirguit
systems,

[ Eccs conndl unit terminat layout

Note: An oscilioacope must be used 1o check the autput waveform of the ignition system.

rlalicishmbula]l s [2s |4 [s]s [ a0 DEE! [Pl 0 alnhel
Jefsaufualsnfudmtidirfsadsafs usids ] ungas] n M e e T Jrr i)
B02-4438
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B3 ECCS (Electronically Concentrated Engine Control System)

5. Actuator System Inspection (Cont’d)
(1) Self-diagnosis
Wstu DiaG sisuns B . e When the ignition switch is ON and engine is cranking,

FAILURE DETECTED  TIME check faulty system name in “SELF-DIAGNOSTIC

1GN SIGNAL-PIIMARY O RESULTS" mode.

¢ When there is abnormal ouiput, inspect the assumed loca-
tions in the following sequence.

Power transistor (short) — ECCS harness (short) —
ECCS control unit

[ ERASE |[ PRINT |

e ® Set ignition switch to ON.

Bos-0014 .g. e Perform the diagnosis mode selection procedure with
the diagnosis connector in vehicle. Check the code

number of the faulty system displayed by the flashing

exhaust gas temperature warning lamp on the instru-

ment panel. (See 2, 2-2, @ .)

(2) Power transistor control signal inspection
® Measure voltage between the following connectors and
((ﬁég “E ground when ECCS control unit connectors are connected.
(#3)3 .
(86) 11 1 Engine RB26DETT
gﬁ i ; :;2;: 1 Measurement location | Voltage between ECCS C/U termi-
4 Condition nals 1, 2, 3, 11, 12, 13 and ground
ECCS
ooqtrol = Cranking 0.2-03Vv
unit Idling 0.2 - 0.3V
B02-1765| 2,500 rpm L Approx. 0.4V

(3) Ignition primary voltage signal inspection

o Measure the primary voitage of coil side connector of
power transistor.

Engine RB26DETT
M t location | Volt r
easurement location | Vo age between .po\fver Voltage betwsen IGN
transistor IGN coil side L .
X 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

e Disconnect the connectors on the input side of the ECCS
control unit and power transistor unit, and measure the
resistance between the following terminals.

Measurement location

CCS control unit

Engine

RB26DETT

ECCS C/U harness

Between terminal 1
Between terminal 12
Between terminal 3
Between terminai 13
Between terminal 2
Between terminal 11

and
and
and
and
and

and

Power transistor unit har-
ness (6 poiarity terminal)

terminal 1.
terminal 2.
terminal 3.
terminal 4.

terminal 5.

terminal 6.

oQ
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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.

nai
, Engine | ceosnETT
Measurement location
Power transistor unit harness Ignition coil connector harness
(7 polarity terminal side) (terminal 1)
Terminal 1 to No. 1 cylinder
Terminal 2 to No. 2 cylinder 00
Terminal 3 to No. 3 cylinder
Terminal 4 to No. 4 cylinder
Terminal 5 to No. § cylinder
Terminal 6 to No. 6 cylinder
— e Disconnect ignition coil connector and measure the voltage
,f‘._.-—»— e |y between the following terminais.

Engine RB26DETT

Measurement location | Between ignition coil connector har-

Tormira! Condition ness terminal (2) and ground
number Neme
. Ignition switch ON Battery voltage
1 e
transigtor
3 [ Tower
supply
3 Ground
BO2-1758
® (5) Power transistor inspection

e Check the resistance value between all power transistor
terminals with an analog circuit tester probe by changing
the positive @ and negative © poles.

Inspection terminals and values
D-ONotlor o) < ©- D =
@ -ONotDoreeQ = Not© - @ 0or «Q
®-ONotDoreQQ < 9-® o)

SACAC]
®| L

(6) Ignition coil inspection
e Measure primary coil resistance value.

ngin
. Engine RB26DETT
Measurement location

Primary coil resistance value (D - @) (9] 06-08

(Reterence): Secondary coil resistance value (3 - @): =
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5. Actuator System Inspection (Cont’d)
5-4 IDLE SPEED CONTROL SYSTEM INSPECTION

[Control circuit]

16N = AAC valve
—@ 45 4 3
s N 36T (@ ?3
(WAL W
P~ 5[3 19 EI] |EIR an
ECCS relay 2 16 6]2 2|6 . Air regulator
] 511 {5 d-+ 2 2
ij—-«-—\ LJ o I l
540 0—1—3 8

Thrattle 1, N)—
valve 2 57 18 |
switch —= o4 o
IDLE g :_O g
ECCS 2 2L
conrol unit @ Fuel pump relay
1 1
120° signal [ ) 2l Fg:tl glump
° si contr
oy oo 7 2 o

Power supply|.3

sensor

Blwimn ]~

Air conditioner switch

Ground 4 50 E

Engine temperature 4 ;

sensor Neutral switch
[& l | 28 a4 @_

2 % Kli] Power stearing oil pressure switch
. &>
53

Vehicle speed —:L
sensor

[Control description]

Terminal
Input si | Controi description
put Signa number P
e Engine speed is read and feedback control is performed for the speed
Crank angle sensor 1° signal 42, 52 9 P P P
value.
e 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 e 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 ° © _UP ' ) n
e ldle judgment
e Deceleration fuel cut according to ON signai.
® Acceleration increase when ON goes to OFF.
Vehicle speed sensor 53 e |dle control starts at vehicle speed under 8 km/h (5 MPH).
o Af i m in idl h i nditioning i
Air conditioning switch 46 ter 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
1 pn
put 819 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 (less than 12V), idle speed is increased.
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B3 ECCS (Electronically Concentrated Engine Control System)
5. Actuator System Inspection (Cont’d)
Idie speed control system trouble diagnosis flowchart

AAC valva function inspaction

@ Acive test
Idie spead changes I Other
llnpul system inspaction AAC valve comrol signal inspaction

Battery voliage inspection bewween AAC valve
terminal @ and ground

2 to 3V whan ¢ranking

8 to 10V when idling Other
: : . AAC valve power supply inspection Ajr regulator
(Chack to dlsconmocian horss, aoatim, otc] Messure voitage betwesn AAC mspection
’ e BT term-nal (1) and ground. {power supply, main
] unit}
. Battery voltage when
No hose disconnection or clogging | Hose disconnection or elogging ignition switch is ON. Other Abnormal
Other system inspection i ( Repair ) AAC valve Inspection :
[ 4 pe Measure resistance betwasn AAC He"’"l”' AAC valve power
rorminals @ and @. supply circuit system.
910 1002 Qther

Harness continuity inspection C Replace AAC valve. )

Maaswre resistance between AAC harness

terminal (2 and C/U harness tarminal (). Normal

y
Other system
0Q o Q inspection Repait of
{ raplace air
regulator,
Note: The output data for the AAC ECCS CfU pawer supply inspection (Repair harness. )
vrilve system must be
checked with an oscilloscope. @ “DATA MONITOR”

@ Measure the voltage between C/U supply
terminal (3) and ground.

Battery voltage when
ignition switch is ON. Other

Input signal sysiem inspection ] ‘f‘if:uai‘: ECCS C/U power supply )

L ECCS controt unit terminal layout ‘

[wpefefufmjwhe o Tal i Js[s [ [s] o] n i nfeofsafrsoalar el nn.l“r Tarfea]es]
e b e e A 0 L) A R D R R B D[22123] yel 33037130 )39 eo]s o} ;-llu ;.;sl 3a13t)e0|

B02-444
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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.
ECCS 4 Engine RB26DETT
control AAC valve Measurement location | Between ECCS C/U terminal (4) and
umt Condition ground
= Ignition switch is ON Battery voltage
Cranking engine 2-3V
B02-4441 ldling When cold 6-7V
LAfter warm-up 8- 1v

® Measure the voltage between the AAC valve connector ter-
minal (2) and middie harness connector terminal (3) and
ground.

(2) AAC valve function inspection

W ACTVETESTH  [] e Use “AAC VALVE OPENING” item of "ACTIVE TEST”
AAC/V OPENING 27% mode to set an opticnal angle.
e ¢ Check that idle speed changes corresponding to set-
T oo MONITOR = = = ting value at this time.

CAS-RPM [POS)  950rpm
AIR FLOW MTR  0.93V
AIR FLOW MTR-R  0.92V
ENG TEMP SEN 88°C

[QJ[_UP_][DWN]Qd]

(3) AAC valve power inspection

e Disconnect AAC valve connector and measure voitage
between the following terminals and ground.

Engine RB26DETT

Measurement location | Between AAC valve connector harness terminal
Condition (1) and ground.

When ignition switch is

ON. Battery voltage
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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.

Middle
harneass

(4) Harness continuity inspection
e Disconnect the connector from the ECCS control unit and

5 AAC valve and measure the resistance between the follow-
- ing terminals.
4 k5
; Engine RB26DETT
§ Measurement Between ECCS control unit harness
¥ < i . terminal (4) and AAC valve harness o0
il AAC valve il location terminal (2)
Engine ‘ RB26DETT
Measurement Between Middle connector AAC
Iocuation valve terminal (3) and AAC valve )
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
I inals (1
Between AAC valve terminals (1) 9- 100
and (2)

® Measurement can also be performed at middie connecto

terminals.
Enai
: ngne RB26DETT
Measurement location
Bet AAC valve t inais (3
etween valve terminais (3) 9-100
and (7)

EN-198
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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

@M Shutter opening angle inspection (static characteristic)
e Visually inspect the shutter angle.

Ambient temperature °C (°F)

Shutter opening angle

=20 (—4) max. vFuIIy open
20 {68) Half-open
60 (140) min. Fully closed

B802-4443

@ Inspection (dynamic characteristic)
e Apply current from the battery 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

IGN l

45

(i)_— 513 49
ECCS reley 1] 2] 16

1%;2 Il
steed o3

lDetonation sensor }——-—— 23
| Detonation sensor}——-—-—w- 24

ECCS
control unit

254

Wastegate valve Exhagust

actuator

Wastegate valve control solenoid valve

Exhaust | Inter [ Exhaust Air
manifold || cool ; inter-
¥ er manifold . o1er cleaner

}

Wastegate “valve
actuator
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B3 ECCS (Electronically Concentrated Engine Control System)

5. Actuator System Inspection (Cont'd)
Wastegate valve control system trouble diagnosis flowchart

Wastegate valve controf solenaid valve contral
signal inspection

Measure the voltage between SV terminal @),
C/U terminal & and ground.

Battery voltage when idling without engine load: OV Other

l Inspect air supply | inspect solenoid power supply.
system. Measure the voltage betwean S/V terminal
@ and ground.
Not mal Abnos mal Battery voltage with ignition switch ON. Cther
Inspect cther systerns.l Repair imake system. Solenoid valve inspection Repair power supply
Measure the resistance between circuit system.
S/V terminala (D) end @.

Approx. 30 - 400 l

B!

ECCS C/U power supply inspection

Other

Q!eplace solenoid valve, )

() “DATA MONITOR”
@ Measure the voltage between C/U
teuninal @ and ground.

Battery voltage when ignition switch is ON.

Other

Harness cortinuity inspaction
Measuwre the resistance between S/V terminala

Repair ECCS C/U power
supply circuit.

@ and @.

0Q

0 Q I ECCS control unit tarminal lsyout

¢

Inspect circuit systam for connactor
break or disconnection.

AIME BT ELCLT
Pilasfasfaeinnria v

{ Repair harnessa. ’

hediedoriodofigudad Tr 1o T3 4] 0] 9]ig
EXTETANT BNNDBTDOEE

B02-4385

Wastegate valve control
solenoid valve

(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 contral unit connectors are connected, mea-
sure the voltage between the following terminals and
ground.

Engine RB26DETT
. ® Between solenoid valve terminal
Measurement location
(2) and ground
. e Between ECCS C/U terminal (25)
Condition
and ground
ldling Battery voltage
With accelerator pedal depressed Approx. OV
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B3 ECCS (Electronically Concentrated Engine Control System)

Wastegate valve control
el solenoid valve

5. Actuator System Inspection (Cont’'d)
(2) Wastegate valve control solenoid valve power suppl

inspection

® Remove the wastegate valve control solenoid valve cor
nector and measure the voltage between the following ter

minals and the ground.

Engine

RB26DETT

Measurement location
Condition

Between socienoid valve harness ter-
minal (1) and ground

Ignition switch ON

Battery voltage

Wastegate valve control
solenoid valve

B02-4444

(3) Wastegate valve control solenoid valve inspection

e Disconnect the wastegate valve control solenocid valve cor
nector and measure the resistance between the followin

terminals.
Engi
_ ngine RB26DETT
Measurement location
Between solenoid side terminalis (1
(1) 30 - 40Q2

and (2)

Wastegate valve
control solenoid

(4) ECCS control unit power supply inspection

"o Refer to the fuel pump system section.

(5) Harness continuity inspection

e Disconnectthe connectors from the wastegate valve contr
solenoid valve and ECCS control unit and measure th
resistance between the following terminais.

. Engine RB26DETT
Measurement terminal
Between ECCS C/U harness termi-
nal (25) and solenoid valve harness 0Q

terminal {2)

5-6 SUB ELECTRICAL FAN SYSTEM INSPECTION

Refer to item B6, 6.
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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
®— i 6
22 49 *=| |gnition timing control
Crank angle sensor 5! Fuel injection control
120° signal i < Al ECCS
1 signal control
signa 2 42 unit
—*| idle speed control
Power supply 3 52
Ground 4 I )
anop
B02-4420
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B3 ECCS (Electronically Concentrated Engine Control System)

6. Sensor System Inspection (Cont’d)
Crank angle sensor system trouble diagnosis flowchart

FCCS control unit terminel layout

Ifafs[e[7|n]¥]s0]

Self-diagnosis

1" o 10|

I)lll 151181718 19]

l]|l4!|$[o. 1)
5354 [ss]se]37]so

] nlw

b}

u]a
3!])2

73] 28)21{ 24179/ 30)
1536|2783 40}

Nj1z|23n|
11337]33] 34

"SELF-DIAGNOSTIC
RESULTS"

@ Self-diagnosis {cods number 11}

Normal l

Abnormal

(§) “DATA MONITOR"
(re@al-titma diagnosis)

Normal ] Abnormal
Inspect other
systems.

When engine is running:
@ Engine rpm display

& Approx. 05V between terminal
Apprax. 2.5V between terminal

\

Csank angle sensor input signal inspection

(@) “paTA MONITOR"

ECCS C/U
Maasure the voltags betwsen terminals @, @

and ground.

and ground
and ground

o
-

(l2]3]9)

Cther

}

Crank angle 8ansor output signal inepaction
Measure the voltage between tarmirals

and @) s8nd terminals @ end @).

{

Crank gngle sensor powsar supply ard ground inspection
Measure the voltage between tarmimnls 3 and @).

Battery voltage when
ignition switch is ON.

t

Other

Crank angle sansor inspaction Repair crank angle
Rotate shaft by hand and measure “mm' supply
Vhen engine is running: voltage between sach crenk angle or g i
Appt ax. 0.5V between terminals and sere.or terminal and ground.
Apprax. 2.6V between terminals and Other
Inspact crank angle Harness contirmaty inspaction
sorsor and ECCS CfU Measure tha resigtance batween the terminale
connectors for treaks indicated below.
o disconnactions. Crank angle
sensor harness ECCS C/U harnass
(3-8}
o0 Other than 0Q
Inspect ECCS C/U connector for —| ( Repair harness. )
contact and defects.
Voitage batween terminal 8 and ground repeats between 0.5V and 0V,
Voltage betwaen terminal and ground repeats betwean 2.6V and OV, Other

!

laspact crank angle 8ensor connector
for cortact and defects.

Replace crank
angle sensor.

B802-4445

Note: For crank angle sensor system inspection, use CONSULT and oscilloscope to check output wave-

form.
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B3 ECCS (Electronically Concentrated Engine Control System)
6. Sensor System Inspection (Cont’d)

(1) Self-diagnosis

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) Input signal inspection

“MONITOR #NO FAIL [y] e Use the "CAS-RPM(POS)’ item of the "DATA
CASRPM (POS) 975rpm " ; :
AR FLOW MTR sl MONITOR"” mode to determine engine speed.
AIR FLOW M™R-R  0.92V
ENG TEMP SEN 78°C
EXH GAS SEN 1.22v
EXH GAS SEN-R  0.02V
M/R F/C MNT RICH
M/R E:C MNT-R RICH
CAR SPEED SEN Okm/h

i RECORD |

e Measure the voltage between the following terminals
and ground with ECCS control unit harness con-
nected.

e

4t

42
Crank

oW
g

Engine

RB26DETT

Measurement location

Between ECCS C/U ter-

Between ECCS C/U ter-

ECCS minal (41) and ground minal (42) and ground
angle control Condition (120° signatl) (1° signal)
sensof unit . .
Ignition switch ON 0V or approx. 5V —
Cranking Approx. 0.5V 2-3V
B02-445]  igting 03-07V 2-3V
| "CAUTION:

5V
o o i __Average
1 s'gm'ﬂﬂﬂﬁﬂﬂmm VOlmm
oV

B02-1283

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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B3 ECCS (Electronically Concentrated Engine Control System)

Crank angle U

6.

(3) Sensor output signal inspection

e Connect crank angle sensor connector, insert voltage mea-
surement probe behind rear of connector and measure the
voltages between following terminals.

Sensor System Inspection (Cont'd)

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) .

Ignition itch

(?N tion swite 0V or approx. 5V — Battery voltage
Cranking engine 2-3V Approx. 0.5V Battery voltage
Idling 2-3V 0.3-0.7V Battery voltage

(4) Harness continuity inspection

e Disconnect connectors of ECCS control
angle sensor. Measure the resistance between the follow-
ing terminals.

unit and crank

. ECCS coqtroi u_nit .

Engine RB26DETT
ECCS C/U har- | Crank angle sen-
Measurement ness sor harness 00
jocation

Terminals (41) - (1)
{42) - (2)

(5) Crank angle sensor inspection

e 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) terminai (4)
and ground (1° and ground and ground and ground
Condition signal) (120° signal) (power supply) (ground)
Ignition switch 0V or approx.
-— |
ON sV Battery voltage ov
CAUTION:

To prevent injector from operating, remove fuse or connector
before inspection. When an apparent abnormality is detected

by self-diagnosis according to shaft rotation,

be careful

because it may not be an actual abnormaility in this case.
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B3 ECCS (Electronically Concentrated Engine Control System)

6. Sensor System Inspection (Cont'd)
6-2 AIR FLOW METER SYSTEM INSPECTION

ECCS relay
H)— 1 e 16
O 0 43
Air flow meter (front) —————Euel injection cor\trﬂ
— N |
Intake air quantity signal | 2 ? ‘1 T.‘ . 35
Ground 3 3 P ~—-| Ignition timing controlJ
Signal ground 4 4 ! I_ o 41 3 34
Power supply 57 5 T ECCS )
- ! control unit
Air flow meter (rear)* |
7 [
N M |
irtake @it quantity signal | 2 ¥4 ,1(‘ v 27
Geonnd 3 3 1' } ; ll
Signal ground 4 4 ‘u.L_ = + 26
I
Power supply Sj S —t
= [
o— e -
* Differs from CONSULT display {-R).

Cylinder air flow meter, CONSULT (data monitor) display items

LT i
Cylinder No. Air flow meter ECCS C/U terminal number CONSU .(data monitor)
display
No. 1, 2, 3 cyl. AFM (Front} . ECCS C/U 65 AIR FLOW METER-R
No. 4, 5, 6 cyl. AFM (Rear) ECCS C/U @ AR FLOW METER
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B3 ECCS (Electronically Concentrated Engine Control System)

6.

Air flow meter system trouble diagnosis flowchart

Self-diagnosis
) “SELF-DIAGNOSTIC
- RESULTS”
® Sell-disgnosis {code number 12)
U

Norma! +

Sensor System Inspection (Cont’d)

I ECCS control unit terminal layout

il

)i vofiries|imfriimll 1 | 2| 3 |s 5[] 7]a)9 0]
Iljvl UGS I UG | L B Y lIY 18] 13|70

n 3

lznlsn(o ulnasolle sl e weaasfuafrfonelse
sp|aesfas [ faabor]edfis aasapsajssiiags spaseien

Abniormal

P

(M) “DATA MONITOR" mode
{real time diagnosis)

Normal ]

Abnormal

make sure there are na

Check intake syslem 1o
oir laaks.

No air leaks.

f

| fnspact cther systenj

Air leaks present.

Repair intake
system.

A |

Ale flow meter inpuk signal inspaction

(M) *“DATA MONITOR”

ECCS C/U

Measure the voltage batween the followi
Ait fhow meter (front): and

Alr llow moter (1e8r): and

ng terminals. =
(Tz[3]4]s)

Cranking: Apprex. 1V
\dfing: Approx. 1.1V
2.500 1pm AppFox. 2V

Other

}

Air flow meter power supply and ground inspecnonJ

Messure the voitage batween terminals &) and @

Other

Repair air flow meter
power supply or ground.

At flow meter output signal inspeclion
| Measure the voltage between terminals @
and @.
- Battery voitage when
ignition switch is ON.
Air flow mater Inspection
Apply the battery voitage directly to
terminal ® @ and @ © and mﬂé".
i the voltage betwean the terminale
Cranking: LV n
lél?ng:rgppeg:.'?fw and @ while blowing air Irto meter.
2,500 rpm Approx. 2V Other

=

-

Check air flow meter and
ECCS C/U connectors for
faulty comact or defects.

Harnass continuity inspection

. Measure the resistance between the foliowing

terminals.

Alr low meter (front): .
Air flow mater hsinass 8 . ECCS C/U harness 8

3

At flow metet harnpess - ECCS C/U harnesa
Air {low meter {rear):
Air fiow mater harness - ECCS C/U herness

Air flow metec harness - ECCS C/U harneas

9]

¢

Other than 0Q

Check ECCS C/U connactora for taudy
connactions of delects.

Approx. 1V when biowing alr in meter.

Approx. 2V when air I8 not blowing.

Other

- {

Check intake system
for mit leaks.

(Clean o replace air flow meter. )

No air leaks,

Air leaks presers.

{

Check air flow meter
connectors for faulty

Repaif intake
system.

connactions or delects.
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B3 ECCS (Electronically Concentrated Engine Control System)
6. Sensor System Inspection (Cont’d)

(1) Selt-diagnosis

e When the “CODE No. 12" or "FAULTY SYSTEM - AIR FLOW METER’ (when CONSULT is used) are
normally displayed in self-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.

® When the malfunction occurs again, use real-time diagnosis {(CONSULT “DATA MONITOR"”

mode) or oscilloscope to detect instantaneous breaks.

e 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)"”

©MONITOR & NO FAIL [y]

CAS-RPM (POS)  950rpm in the “DATA MONITOR™ mode to check the following
AR FLOW MTR 0 96V items
AR FLOW MTR-R 087V ;
Iltem
" Air flow meter (F Air flow meter (R
Condition ) R
Ignition switch ON Approx. 0.3V -
Idling Approx. 1.1V —
|— RECORD —I | 2,500 rpm 15-20 -
‘{E‘" e Measure the voltage between the following terminals
I\ with the ECCS control unit harness connected.
j 2 35
ﬁ:;?’(hm) . s ‘1\ ltem Air flow meter (F) Air flow meter (R)
f@/ ECCS Measurement | ECCS CIUter- | goog oy ger. | ECCS GV | cong ol ter-
= controt location | minal (35) and . minal (27) and .
] , minal (34) and ; minal (26) and
V] unit ground (intake ground (intake
; ; ) ground (ground . ) ground (ground
= air quantity signal) air quantity ignal)
Air flow 2 a7 Condition signal) g signal) signa
meter (rear) a 26 — oh
v g;'“" SWIteh | Approx. 0.3V ov Approx. 0.3V ov
- Cranking
engine Approx. 1V ov Approx. 1V ov
Idling Approx. 1.1V ov Approx. 1.1V ov
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B3 ECCS (Electronically Concentrated Engine Control System)
6. Sensor System Inspection (Cont’d)

(3) Air flow meter output signal inspection

e Maeasure the voltage between the following terminals with
the air flow meter connectors connected.

Item Air flow 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 {ground signal) (intake air {ground signal)
Condition quantity signal) g 9 guantity signal) 9 9
lgnition switch
ON Approx. 0.3V ov Approx, 0.3V ov
Cranking
engine Approx. 1V ov Approx. 1V ov
Idting 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 | Between air flow meter terminal (5)

Condition and ground

Ignition switch ON and engine run-

ry volta
hing Battery v ge

(5) Harness continuity inspection

e Disconnect the ECCS control unit and air flow meter con-
nectors and measure the resistance between the following
terminals.

Air flow meter (Front) Air flow meter (Rear)
Air fl Air flo :
v Tow ECCS C/U ir flow ECCS C/U
meter har- meter har-
B harness harness
: —t ness ness
& hamad Measure-

terminal {2) to terminal (27)
00 terminal (4) to terminal (26) 00
terminal (3) to body ground
ferminal (5) to ECCS relay
harness ter-
minal (3)

ment terminal (2) to terminal (35)
location |terminal (4) to terminal (34)
terminal (3) to body ground
terminal (5) to ECCS relay
harness ter-
minal (3)

ECCS relay -

harness| .
Air flow ’
meter
& N12-1325

[ECCS control unit
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B3 ECCS (Electronically Concentrated Engine Control System)

Hot wire

P

B02-4447

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
No air blowing Approx. 0.8V
Blow air. Approx. 2V
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B3 ECCS (Electronically Concentrated Engine Control System)

6. Sensor System Inspection (Cont’d)
6-3 THROTTLE VALVE SWITCH SYSTEM INSPECTION

* The throttle valve switch signal operates when the throttie sensor is faulty.

Throttle valve switch

Fuel injaction
quantity control

Eccs 4>{I'gnmon timing control |
control
unit

)57

54

——=! Idle speed control |

Throttle valve switch system trouble diagnosis flowchart

Throttie valve switch ouput
signat inepection

Measure the voitage between (3f2]1]
terminals @ and @.

8 10 10V when acceletaior pedsl s not pressed.
OV when accelerator pedal is prassed.

Ohar
Inspect throttle valve switch | Trwenle valve switch inspaction
connectors and ECCS C/U Measure the rasistance between
connectors for faulty terminats @ and @.
connections or defacts.

00 when accelerator pedal is not pressed.
0o} when accelerator pedal is pressed. Other

' 1

Switch and ground irspection Messure Adjust or replace
the voltage betwaen terminals & : throre valve switcs. :
and &.

0V when accelarator pedal is pressed.
10V wiwn accelerator pedal is not pressed. . Other
Harnass comtinulty inspection Chack ECCS control umit power supply
Measura the resistence between the or ground or replace controt unit
following terminais.
.3 n 1]
- ! Throttle vaive @* £CCS C/U h
switch harness €S C/U harness l ECCS control unit terminal layout ]
O~
TS TCTCOr BRBOBOROLT MERE S DR DI e
o Other than 00 nnnnmmmr‘mmmmmmmmgm n [ SRR ekt it sds fsohehd
R ir harness
Ingpect ECCS C/U connectors for ( epair harne )
faulty connections or dafects.
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B3 ECCS (Electronically Concentrated Engine Control System)

2
Throttle

valve
switch

57

54

ECCS
v controt
unit

B02-4448

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.
o Measure the voltage between the throttle valve switch con-
nector terminal (2) and body ground.

Engine

RB26DETT

Measurement location

Between ECCS contral
unit terminal (54) and
ground
(or throttie valve switch

Conditi
onaition 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

®

connected.

e Measure the voltage between the following terminals
and the ground with the ECCS control unit harness

e Measure the voltage between the throttie valve switch con-
nector terminal (2) and body ground.

Engine

RB26DETT

Measurement location

Between ECCS control unit terminal (57) and

ground
Condition (or throttle valve switch terminal (2) and ground)
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)

o Remove the throttle valve switch connector and measure
the resistance between the following throttle valve switch

terminals.
Engine RB26DETT
Measurement location | Between throttle valve switch termi-
Condilion nals {2) and (1)
. Accelerator pedal is not pressed
G ) . 00
A ! T (idle contact ON)
Accelerator pedal is pressed (idle 00 O

contact OFF)

(3) Harness continuity inspection

+

"E 4 e Remove the throttle valve switch and ECCS control uni
=D ] connectors and measure the resistance between the follow:
B ing terminals,
SO = 2
‘é Engine RB26DETT
= ECCS G/U Throttle valve
Measurement harness switch harness 0
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 connecter 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 specified

value, perform the adjustment as follows.

® Loosen the throttle valve switch tightening bolts (2).

e Remove the throttie valve switch connectors, place a tes
probe between throttle valve switch terminals (1) and (2
and measure the resistance.

® Press on the accelerator pedal and gradually release peda
to lower the engine speed. Rotate the throttie 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 0Q)).

e Tighten the throttle valve switch tightening bolts.

e 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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B3 ECCS (Electronically Concentrated Engine Control System)

6. Sensor System'ﬂspection (Cont'd)
6-4 THROTTLE SENSOR SYSTEM INSPECTION

Interrupt injection
control
Throttle sensor :
4 o] Fuel injection
i : quartity control
supply | | % Eccs e
control —————l Ignition timing
-— Signal F 2 3 " o
unit | conts
Ground | 3 3 1 - Idle speed cor\troq
N

B802-4428
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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”
@ Seif-diagnosis (code No. 43)

I €CCS control unit terminal layout ]

B e

Normal l Abnormal

31225 39) 2334l 272019 \IIINI 173
f!_) “DATA MONITOR"
{real-time diagnosis)
Normal Abnormal
Throttle sensor Inspection Thiottle sensor input signal inspection
Measure the resistance between ® ~DATA MONITOR” CEE@
terminals @ and 3). :
@ Measure the voltage between tarminal )
Change from eppyox. and ground,
2 kQIto ‘lo kQ dal n Change from approx. 0.6V ~ 4V
accalerator pecal is Other when accelerator pedal is pressed. Other
pressed. *7 * ‘ ‘
Inspect other systeml Replace tiwattle Check throttie sensor and Throttle sensor inspaction
sensof. ECCS C/U connectors for Measure the resistance
faulty contact or defects. petween terminais @ and @.| .
Change from approx. 2 k{1 to 10 k(i
when accelerator padal is pressed. Other

Inspect sensor or ground. Replace thwottle
Measuwre the voltage between sensor.

terminals @ and @.

Apprax. 6V Othar than apprax. 8V

Inspect ECCS control unit power
rsupply and ground and replace
control unit if necessary.

Harness comtinuity inspection
Measure the resistance between the following terminals.

Throttie sensor [%:% ’ ECCS C/U harness
harness %

0Q [-°Xs)

Creck e sonorars s

C/U connectors for faulty cortact
or detacts.

B02-4430

(1) Self-diagnosis
e 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 throttie sensor
resistance, harness continuity, etc.
e If the problem reoccurs, use real-time diagnosis mode
or an oscilloscope to check for instantaneous break in
the signal.
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B3 ECCS (Electronically Concentrated Engine Control System)

#MONITOR & NO raw [

CAS-RPM(REF) Orpm
THROTTLE SEN 050V

[ RECORD
29 - 33

Threttle

sensor
ECCS
control
unit

B02-4449

Throttle sensor
‘. harness connector ¥

6. Sensor Systemilnspection (Cont’d)
(2) Input signal inspection

@ e Use the “THROTTLE SENSOR" setting of ''DATA
MONITOR’™ made to check the following items.

Throttle sensor
- ’ Accelerator pedal not pressed Approx. 0.5V
Ié];ltlon switeh Accelerator pedal Half-way 05-4.0v
pressed Fully pressed Approx. 4.0V

e Measure the voltage between the following terminals
and ground with ECCS control unit harness con-
nected.

o Measure the voltage between terminal (2) and ground with
throttle sensor harness connected.

Engine RB26DETT
. Between ECCS C/U terminal
Measurement location
(38) and ground
Condition (or throttle sensor terminal
(2) and ground)
Ignition switch ON Approx. 0.5V
Cranking engine Approx. 0.5V
Accelerato dal not
celerator pe Approx. 0.5V
Engine run- pressed
ning | |
Accelerator pedal pressed 0.5 - 4V
(half-way)

(3) Throttle sensor power inspection

e Measure the voltage between the following terminals and
ground with throttle sensor harness connected.

Engine RB26DETT

Measurement location

Between throttle sensor terminal (1)

Condition and ground
Ignition switch ON and engine run-
ning Approx. 5V
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B3 ECCS (Electronically Concentrated Engine Control System)

W Throttie sensor
harnaess connector

= |
c;
3
.
S.s
w0
Q
(8]

6. Sensor Syste;- Inspection (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
Condition

Between throttle sensor terminals
(2) and {3)

Accelerator pedal not pressed.

Approx. 2 kQ

Accelerator pedal partially pressed.

Approx. 2 - 10 kQ
(Resistance increases as pedal is
pressed.)

Accelerator pedal fully pressed.

Approx. 10 kQ

(5) Harness continuity inspection

e Remove the ECCS control unit and throttie 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 (1) 00
lacation (38) {0 (2)
(30) to (3)

W THRGTTLE SEH AT B

CHECE THE THRETTLE

SEHSER STEHAL.

AOTOET IT Té THE ZFEC-

IFIED UALLUE BEY RETAETIMG
S0k BGDY  UMDER

HE CEHO I T TGN

CIGEH S vEH

~EMG HET RUHHIHG

~ACC FEDHL KEFT GFF

[ STaRT

B THROTTLE SEN avs B[]

% % x k ADJ MONITOR * % % %

THAOITLE SEN  0.50V
=== MONTOR=—= ==
CAS.RPM (POS)  950rpm
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. Sensor System Inspection (Cont’d)
6-5 INTAKE AIR TEMPERATURE SENSOR SYSTEM INSPECTION

Intake air temperature
sensor

L—*E@———l 1
2 2

;—'L Fuel injection comtrol J
3 ECCS
controt
30 unit

B02-4450

Intake air temperature sensor system trouble diagnosis flowchart

l ECCS contrd unit tarminal layout l

Self-diagnosis

(W) "“SELF-DIAGNOSIS RESULTS"

vs{vc{ o] sl m[snet \ Va3 [a Fa Fe o Tn T o
WL LD L G AT S P RS BF TR I R T

Normal

® seit-diagrosis (Code No. 41)

Abnormal

F

intake air temperature sensor inspection
Measwre the resistance batween
terminals (1) and (2.

Apprax. 2.5 k02 when cold.
Approx. 0.8 to 1.0 k(1 after

warming. Other

Replace intake air
temperature sensor.

[inspect other sysxam.] (

?

intake air 1emperature sensor output signal inspection

(® rDATA MONITOR™

® Measwra the voltage between terminals (1) and @

Intake 8ir temperature display
1.5V whan cold

0.8V aftar warming. Other

3

1

Check intake sir temperature sensor
and ECCS C/U connectors for faulty
cortect or dafects.

intake air temperature sensor inspection
Meaaswre the resistanca betwesn

terminals (D and @.

Apprax, 2.6 kt when cold.
Approx. 0.8 to 1.0 i} after warming

COther

. R leplace Intaxe air
ECCS C/U power supply and ground inspection ( | temperature sensor. )

(® “DATA MONITOR”
@ Measure the voltage between tarminats @ and @.

Intake air temperature

®
®

display
Battery voltage

Other

r

y

Harness continuity inspaction
Measiura the resistance batween the following terminals.

Intake air
temperature -
$BNS0r @ @ ECCS C/U harness
harness @-—@
terminals
0Q oa

|

Check intake air température sensar and
ECCS C/U connectors for faulty contact
or defects.

Rapair harness.

Inspect ECCS control unit power supply
‘and ground.

B02-4451
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B3 ECCS (Electronically Concentrated Engine Conirol System)

(1) Self-diagnosis

6. Sensor System Inspection (Cont’d)

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 |f the problem reoccurs, use real-time diagnosis mode (CONSULT data monitor) or an oscilloscope
to check for instantaneous break in the signal. :

#MONITOR #rNO FAIL [y]

CAS-RPM (POS) 950rpm
INT/A TEMP SEN 38°C

| RECORD |

(2) Input signal inspection

e Use the “INT/A TEMP SEN" sefting of “DATA
MONITOR"” made to check the following items.

Measurement location

Condition

Intake air temperature sensor

Ignition switch ON

Idling

Temperature display corresponds to
intake air temperature.

H2
in
P

intake air

temperature
sensor

ECCS control unit
=]

B02-4452

e Measure the voltage between the following terminals

and ground

nected.

with ECCS control unit harness con-

Measurement focation | Between ECCS C/U ter-

8

Intake air tempe:
sensor

Condition minal (36) and ground
Ignition switch OFF ov
Approx. 20°C (68°F) 1.5V
Ignition switch ON
Approx. 45°C (113°F) 0.8V
Approx. 20°C (68°F) 1.5V
Idling
Approx. 45°C (113°F) 0.8V

(3) Harness continuity inspection

e Remove the ECCS control unit and intake air temperature
sensor connectors and measure the resistance between
the following terminals.

Measurement
location

Between ECCS cantrol unit harness
terminal (36) and intake air temper-
ature sensor harness terminal (1)

0Q
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6. Sensor System Inspection (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{2
Intake air N N
Heat or coal with temperature Approx. 50°C {122°F) Approx. 0.8 - 1.0 k)
a hair drier, etc. sensor
B02-4453
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6. Sensor System Inspection (Cont’d)

6-6 ENGINE TEMPERATURE SENSOR SYSTEM INSPECTION

Engine temperature sensor

28

30 ECCs
control
unit

f—————=| Fuel injaction cortrol

————~| {gnition timing control

f~————=| idle speed control

Engine temperature sensor system trouble diagnosis flowchart

Sell-diagnosis

L F-DIAGNOSTIC
® REsULTS”

@ Self-diagnosis (Code No. 13}

Normal Abnormal
@ “DATA MONITOR"
(raal-time diagnosis }
Normal I Abnormal

LECCS contral unit tarminal layout ]

[y
|

L

ZoC OLE

Ny

T
3
\ 4
L |

Tmn .,,.I;-f 1[a[safsal:

) it e

Engine tamperature sansor input signal inspection

@ "DATA MONITOR"

@ Measure the voltage between terminal (@ and ground

ap)

Harness continuity inspection
Measura the resistance betwsan the following terminals.

Engine o
temparature -% }
sensor { @~ ECCS C/U harness
harness
oa Other than 00}

cu tact or defects.

Check engine temperature sensor
and ECCS C/U connectors for faulty

( Repair harness. )

i/
Inspect ECCS control unit power
supply and ground and replace
control unit if necessary.

) bty
@ Engine temperature display
@ 3V when cod
1V after warming. Other
Check engine temperature Engine temperature sensor inspecticn ®
{ inal nd (2.
Engine temparature seraor Inspection :nd'ECCS‘(;éktJ:'o;:fe;:::rs afr Measure the resistance betwaan terrminals (D a
Messurs the resistance between aulty can ) Approx. 2.6 k(2 when cold.
torminsls (D and @. Approx, 0.3 k02 after warming. Othar
Apprex. 2.5 kQ when cold. {
Approx. 0.3 kQ after warming. Other Sersor and ground inspaction Replace engine
{ Measure the voltage batween tarminals @ end @.| - temperature sensor.
Inspect other Replace engine
system. termperature senso. @ Engine temperature display
@ 3V when cold
1V aftar warming. Other
r

B02-4421
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6. Sensor System_lnspection (Cont’d)

(1) Self-diagnosis

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.

o If the probtem reoccurs, use real-time diagnosis mode (CONSULT DATA MONITOR mode) or

an oscilloscope to check for instantaneous break in the signal.

(2) Input signal inspection

Condition

2 MONITOR  &NO FAIL [ ] e Use the 'WATER TEMP. SENSOR" setting of “DATA
'ENG TEMP SEN 789C MONITOR" to check the following items.
Item Engine temperature sensor
Condition g P
Ignition switch ON Engine temperature is displayed.
CAUTION:
When engine temperature sensor malfunctions, it is set to a
RECORD . . -
fixed value by the fail-safe function.
B09-0023
e Measure the voltage between the following terminals
2 and ground with ECCS control unit harness con-
Engine nected.
temperature J’:®\
sansor T 28 Engine RB26DETT
- ECcs . Between ECCS
i contral Measurement location .
30 unit C/U terminal

(28) and ground

Ignition switch | Engine tempera- | Approx. 20°C (68°F) Approx. 3V

B02-4429

ON ture Approx. 80°C (176°F) Approx. 1V

Voltage

BN

20 (88) 80 {176) °C (°F)
Engine temperature
B02-1759
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6. Sensor System Inspection (Cont’d)

inspection

(3) Engine temperature sensor resistance vatue

e Remove the engine temperature sensor connector and
measure the resistance between the following terminais.

Condition

Engine RB26DETT

Measurement location

Between engine temperature
sensor connector terminals
(1) and (2)

Engine tem-

Approx. 20°C (68°F)

Approx. 2.5 kQ

perature

Approx. 80°C (176°F)

Approx, 0.3 kQ

(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

Measuremeni loca-
tion

ECCS C/U harness

Terminal (28)
Terminal {(30)

Engine temperature
sensor harness

to terminal (1)
to terminal (2)
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Sensor System Inspection (Cont’d)

6.
6-7 EXHAUST GAS SENSOR SYSTEM INSPECTION
IGN
&>
Exhaust gas
sensor {rear) m Air-fuel ratio
: ’ -———- feedback comntrol

SEIE g 55

Heater \ij &y
L ECCS
- control unit
Exhaqst gas sensor {rear) =~ 29
il . -
= 30 113
[0l
x
o 0
B02-4431
Cylinder, exhaust gas sensor, CONSULT (DATA MONITOR) display
Cylinder No. Exhaust gas sensor ECCS C/U terminal number CONSULT ([_)ATA MONITOR)
display
No. 1, 2, 3, cylinders Exhaust gas sensor (Front) ECCS C/U terminal (29) EXH GAS SEN-R
Exhaust gas sensor (Rear) ECCS C/U terminal (55) EXH GAS SEN

No. 4, 5, 6 cylinders

TAl nng



B3 ECCS (Electronically Concentrated Engine Control System)

6. Sensor System Inspection (Cont’d)
Exhaust gas sensor system trouble diagnosis flowchart

inspection

Air-fuel retio feedback function

@ ~DATA MONITOR"'

[ECCS control unit terminal layout

monitor

Exhaust gas sensor output

Normal |

Abnormal

4

——

(@ *“DATA MONITOR” rmode
{real-time disgnosls)

@"ACTIVE TEST”
(ENGINE TEMPERATURE |
FUEL INJECTION}

i b b kd I EI I R ORI T

i) (L 3 RO U LR B T T RO TR I

u [rafra|anai|as|aef 22| 20[

I{anfoMeafas]an|s7|od]an|

3143313330336 32 38130 el 31 52[ 53] 533 50(3 7{38]3 040

Normal Abnormal
Notrmal Abnormal 112
lor ma o Ma
= . 34
l Exhaust gas
) Exhaust gas sensor input signal inspection sensor {F}
Fmp'd o 7 system Maasure the vollage between exhaust gas
sensor {F) terminal G), exhaust gas sensor {R}
terminal (@ and ground. Exhaust gas
sensos (R)

Battery voltage when ignitian switch ON.

Deflaction between 0 - 1V

r

Other

K

Check exhaust gas sensor
and ECCS C/U conneciors
for faulty contact or defects.

ECCS C/U power supply inspection
() “DATA MONITOR"

® Remove the exhaust gas sensor
connector and maasute the voltage

bewween the ECCS C/U terminal 4y
and ground.

Battary voltage when
ignition switch is ON. COther

! {

Harness cortinuity inspection )
Measura the resistance betwean the following

Check ECCS C/U
power or replace

o0

4

Exhaust gas sensof heater ingpection

sensor (F} terminals @ and @.

Measwre the vollage betwsen exhaust gas sensor (R)
terminals (D and 3 and between exhaust gas

( Repsir harnese. )

Other

R

Check for faulty connactions
or replace exhaust gas
sensor,

anp)

Exhaust gas sensor heater inspaction
Measure 1he voltage between exhaust gas sensor

tesminals (D and @ and between exhaust gss
sensor {R) terminale @ andt 3.

o

] Other than oo

1

Exhaust gas sensor heater inspection

Measwre the voltage between exhaust gas sensor (R)
tarminals (D and around and exhaust gas sensor (F)
terminats @ and ground.

Power voltage with
ignition switch ON.

C

Replace
exhaust gas 88NSOr.

Other

( Repair exhaust gas sensor ground circuit )

(Repair exhaust gas sensor heater power supply ;:ircuil. )

EN-226

terminals. control unit.
Exhaust gas sensor harness ECCS C/U harnass
Exhaust gas sensor (R): and
Exhaust gas sensor (f): and 21
@Gl2[) @3
Exhaust gas  Exhaust gas
Other than 60 sensor (R) sensof (F)

B802-4427



B3 ECCS (Electronically Concentrated Engine Control System)

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 voliage)
and “M/R F/C MNT”, “M/R F/C MNT-R" (lean/rich)

displayed in ""DATA MONITOR" mode.

#MONITOR & NO FAIL []
CAS.RPM (POST  1.975rpm
EXH GAS SEN 134V
EXH GAS SEN-R 103V
M/R F/C MNT RICH
M/R F/C MNT-R  RICH

| RECORD |

ltern

Condition

Exhaust gas sensor,
exhaust gas sensor (R)

Exhaust gas sensor
monitor, exhaust gas
sensor monitor (R)

(Output voltage display)

RICH, LEAN disptay

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.

BAcTve TESTH [

FUEL INJECTION %

= = = MONITOR= ==
CAS-RPM [REF) 937rpm
ENG TEMP SEN 59eC
EXH GAS SEN 1.33V
EXH GAS SEN-R 1.35V
INJ PULSE 1 8msec
AAC VALVE 17%

Qull UP J[DWN jiQd]

e Provide setting value in “ACTIVE TEST" (fuel injection
quantity correction) and check exhaust gas sensor function

o 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

2,000 rpm.

Exhaust gas temperature warning lamp must flash 5 times or
more in 10-sec interval when engine is running at approx.

Feedback function

Exhaust gas temperature warning lamp 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)

6. Sensor System Inspection (Cont’'d)

(1) Fuel-air ratio feedback function inspection
*MONITOR %NO FAIL [_] e Warm the engine and check the following items with
CAS-RPM (PDS)  1.975pm “EXH GAS SEN", “"EXH GAS SEN-R" {output voltage)
gjg gﬁg ‘g;s . ]'g‘s‘g and “M/R F/C MNT”, “M/R F/C MNT-R" (lean/rich)
M/R F/C MNT  RICH displayed in “DATA MONITOR" mode.
M/R F/C MNT-R  RICH
Exhaust gas sensor
Exhaust gas sensor, .
Hem monitor, exhaust gas
exhaust gas sensor (R) i
sensor monitor (R)
| RECORD J Condition (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.

[Qu]| UP ] DWN J[Qd|

e Provide setting value in “ACTIVE TEST" (fuel injection

BACTIVE TESTH [ quantity correction) and check exhaust gas sensor function
FUEL INJECTION 0% :
= = = MONITOR= = =
CAS-RPM (REF} 937rpm
ENG TEMP SEN 59°C
EXH GAS SEN 1.33v
EXH GAS SEN-R 138V
INJ PULSE 1.8msec
AAC VALVE 17%

e 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 iamp 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 tamp 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)

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.

Measurement

location (Front)

Exhaust gas sensor

(Rear)

Exhaust gas sensor

Between ECCS control

Between ECCS control

{rear) harness connactor

Exhaust gas 55
S8Nsor
{rear)
ECCS
control
sensor
(front)
B02-4419
Exhaust gas sensor

Exhaust gas s Sof
{front) harness oonr

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 cdntinuity inspection

e Remove the ECCS control unit and exhaust gas senso
connectors and measure the resistance between the follow-
ing terminals.

Exhaust gas sensor (front)

Exhaust gas sensor (rear}

Measure-
ment
location

Between ECCS control
unit harness terminal (29)
and exhaust gas sensor
harness terminal (1)

0Q

Between ECCS control
unit harness terminal (55)
and exhaust gas sensor
harness terminal (2)

0Q
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6. Sensor System Inspection (Cont’d)
6-8 DETONATION SENSOR SYSTEM INSPECTION

-

Detonation
sensof 2

Detonation
sensor 1

[

7]

24

- -
]
U

x

!
|
1
|
|
!
!
:
!
)

e - — —

(R0

.
5
6
7

12)

lhb-lm—

5]
6
7

L8

23
ECCS
control
unit

e
o

50

Ignition
timing
control

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
sensor ECCS
.
unit
p 24
Detonation
sensor
B02-4423

(2) Input signal inspection
e 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 oscitloscope to check for instantaneous break in the signal.

Engine

RB26DETT

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 continuily inspection.

EN-229



B3 ECCS (Electronically Concentrated Engine Control System)

z

6. Sensor System-lnspection (Cont'd)

(3) Harness continuity inspection
® Remove the ECCS control unit and detonation sensor mid-

=
5 dle connector and measure the resistance between the fol-
(5 lowing terminals.
(S 2
gl Engine RB26DETT
e fonati
ECCS control unit D? onation sensor
harness terminal middle harness con-
Measurement loca- nector terminal 00
. tion
N 12 " 1305 (23) and (2)
(24) and (M)
6-9 VEHICLE SPEED SENSOR SYSTEM INSPECTION
| I __..l Fuel cia controt I
\\\\:/’/
= = Egn(t:fsol '———‘-[ |dle speed control—l
unit
53
Vehicla
speed !
sSensof
B02-4454

#r MONITOR 2 NO FAIL [y]

CAS-RPM (POS) 787rpm
CAR SPEED SEN Okm/h

|

RECORD |

B09-0026

(1) Input signal inspection

-~

@ e Select "VEHICLE SPEED SENSOR’” in "DATA
MONITOR'™ mode and check following items.

item
Condition

Vehicle speed sensor

When drive wheels are rotating.

Vehicle speed is displayed.
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6. Sensor System Inspection (Cont’d)

o Measure the voltage between the following terminals
and ground with ECCS contro! unit harness con-
nected.

Engine RB26DETT
Measurement location | Between ECCS control unit terminal
Condition (53) and ground
When drive wheels are rotating Deflection between 0V and 5V (aiso
slowly appears as defiection around 1V).

6-10 IGNITION SWITCH (START switch) SIGNAL
INSPECTION

(1) In

®

put 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-

Vehicle speed
sensor
[ 3——
ECCS
control
unit
B02-4425
IGN
O—CDr as
ECCS
control
unit
B02-4426

nected.

Engine

RB26DETT

Measurement iocation
Condition

Between ECCS contro! unit terminal
(45) ang ground

Other than ignition switch at
“START™

ov

Ignition switch at "START"

Battery voltage

6-11 AIR CONDITIONER SIGNAL INSPECTION

Air conditionar
relay

Dual pregsswre '

@ ]
L 1o o

Haator fan  Air conditionar

switch swliich

. __1 Theottle sensor signal

Enging speed signal

switch
ey
ECCS
Magretic controd
= clutch unit

==

{crank angle sensor)

B02-4455
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6. Sensor System Inspection (Cont’d)
(1) Input signal inspection

nal is input correctly.

nected.

o In "DATA MONITOR" mode, perform air conditioner
switch operation to check if air conditioner switch sig-

e Measure the voltage between the foliowing terminals
and ground with ECCS control unit harness con-

Engine

RB26DETT

Measurement location

Condition

Between ECCS control
unit terminal (9) and
ground

Between ECCS control
unit terminal (46) and
ground

Air conditioner OFF

Batiery voltage

8-98v

Air conditioner ON

0-1V

—

Neutral switch

[44
ECCS

control
unit

B02-4424

6-12 NEUTRAL SWITCH SIGNAL INSPECTION
(1) Input signal inspection

e [n "DATA MONITOR" mode, perform shift lever oper-
ation to check if peutral switch signal is input cor-

rectly.
< @ Measure the voltage between the following terminals
.1"_@:.". and ground with ECCS control unit harness con-
nected.
Engine RB26DETT
. Between ECCS control
Measurement location . .
Condition unit terminal (44) and
ground
Not "N position 4-58V
ignition switch ON
At “N" position Approx. OV
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Power steering oil
pressure switch

..

3
N

ECCS
control
unit

6. Sensor System Inspection (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.

e Measure the voltage between the following terminals
."é’ and ground with ECCS control unit harness con-

nected.
) Between ECCS control
Measurement location . .
- unit terminal (19) and
Condition
ground
Power steering OFF Approx. 5V
Idling
Power steering ON Approx. 0V
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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 displayed 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 Item

CAS-RPM (POS)

(detected engine speed
according to 1° and 120° sig-
nals)

o Tachometer set
e Engine running

There must be no abnormal change in speed.

Crank angle sensor system

AIR FLOW MTR (output volt-
age)

® After warming up engine
e Idling (N range, air condi-

AIR FLOW MTR-R (output
voltage)

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 filow meter system

ENG TEMP SEN (engine
temperature )

After warming up engine

Above approx. 70°C {158°F)

Engine temperature sensor
system

EXH GAS SEN {output voit-

age) |up engine

After warming | 2.000 rpm

with no ioad

EXH GAS SEN-R (output
voltage)

M/R F/C MNT {RICH/LEAN)

M/R E/C MNT-R {RICH/
LEAN)

Changes between 0 - 0.3V and
0.6 -1V.

RICH, LEAN repeats 5 times or more in 10
sec.

e 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.

Vehicie speed sensor sys-
tem

BATTERY VOLT

e Ignition switch ON 11 - 14V o Battery
® Engine stopped ® ECCS control unit power
system
THROTTLE SEN (output volt- | @ Ignition Throttie fully | RB20DET 0.5 ®» Throttle sensor system
age) switch ON | closed. RB26DETT 05
e Engine :
stopped Throttle fully RB20CET 4.0
open. 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)

After warming
up engine.

Idling (N
range, air
conditioner
OFF)

INJ PULSE-R (injection
pulse width)

2,000 rom

with no load.

Reference RB20DET
1.4 - 2.2 msec
RBZ6DETT
RB20DET
1.4 - 2.2 msec
RB2Z6DETT

e Air ow meter system

® Intake system air (eaks or
air suction (entire input)

e Input signal system
(entire)
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7. ECCS Control Unit Input/Output Signals
(RB26DETT) (Cont'd)

Monitar Item

Data Monitor

Probiem Inspection

Condition Normal reference value ftem
IGN TIMING After warming up Idling {N range, air RB20DET 15° @ 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 pasition.
AAC VALVE Aler warming up idiing (N range, air Approx. 15 - 35%

engine.

conditioner OFF)

2,000 rpm with no load.

(Approx. 30 - 50%)

® |AS adjustment
o AAC valve system

A/F ALPHA (air-tuel
ratio feedback correc-
tion coefficient)

A/F ALPHA-R (air-fuel
ratio feedback correc-
tion coefficient}

o After warming up engine.
® 2,000 rpm with no foad.

75 -125%

® Air tlow meter sys-
tem

@ Injector system

@ Canister (purge)
inspection

® Intake system air
leak or air suction

START SIGNAL e Ignition switch ON "START" ON Starter SW system
e Engine stopped “OFE" 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
Other than idling OFF
FUEL PUMP RLY # Ignition switch ON Stop OFF Fuel pump system
Running ON
AIR COND RLY o [dle Air conditioner ON ON Air conditioner relay
Air conditioner OFF OFF system
e Within 10 seconds Air conditioner ON OFF
during acceleration
WG CONT S/v ON
OFF

B POWER VOLTAGE

Voltage probe measurement value is displayed.

W PULSE

Pulse probe measurement vailue is displayed.
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(2) Active test

7. ECCS Control Unit Input/Output Signals
(RB26DETT) (Cont'd)

Setl item

Active Test

Condition

Active Test Description

Judgment and Inspection Item

ENGINE TEMPERA-
TURE

Problem 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
problem is solved.
Eliminate: Engine temperature sensor sys-
tem
Injectar system.
Air flow meter, exhaust gas sen-
sor system
Not eliminated: QOther item inspection

FUEL INJECTION

Problem occurrence
condition

Set the air-fuel ratio rich or lean.

Caution: Do not set extreme values because
this may damage engine or cata-
lytic converter,

Pertorm following inspections to check if
problem is solved.
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 nol set extreme values because
this may damage engine or cata-
fytic converter.

Perform following inspections to check if

problem is solved.

Eliminate: lgnition timing adjustment
Detonation sensor system

Not eliminated: Other item inspection

AAC VALVE OPENING

Engine running

® increase control duty ratio.

The engine speed shoutd increase.
e Decrease control duty ratio.

The engine speed should decrease.

If the condition described on left cannot be
verified, check AAC valve 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: De not perform this operation
while driving (to preserve the cata-
fyzer.)

Eliminate: Injector system

FUEL PUMP RELAY

@ Ignition switch ON.

o Engine stop.

Turn ignition switch ON, QFF and ON so

pump operation rmakes & sound. The fuel

pressure will rise.

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 [uel pump
and fuel pump system.

SELF-LEARNING
CONT

@ The air-fuel ratio feedback correction coetficient 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
mmmzmmsmmm|23455759|ou2)222324252627282930ntzuuasmnlalsso
w0 ooy g ns{ e or 12|13 jafs]s) 17| 18]19(20 31 (32(33(34(35(36(37(30[39) 40| 5+ [52[53|54(55)56 (5758|5960
RX]TX [ ICHK[IGN
z Crx[ 1|
BO2—-3431
Ter- At idle At approx. 2,500 rpm
minal | Signal Name Circuit
Number Standard Memo Standard Memo
Spark plug 0.2-03V Approx. 0.4V
Power — N
1 ‘pansistor = W T T LT 1] (V) [
2 |, s ) | .
3 pwer tran- Y ] d ”
sistor control || VDI A 0 |
S SN RN
12 signal H } [Ti - |
] = :ZOMSIT"‘ & l—20ms
13 ECCS comtrol unit »[ : 1 | | T
B2~ 1651 N S O BO7T—Te70 B0Z— 1636
Cold: 6 - 7V
Approx. 5V
Warm: 8 - 10V pprox
V) T ™ 5k 5
15 & : li i l 1 i 10 ]
AAC valve AAC =T T 5
4 vaive L sLH L4
control signal 0 1T ! 0
| | | 1 H | ;i | t
. I I iy
ECCS control unit i .2“"55 ‘—[ l Il_] | ] :
B02—1619 AEEERENENE 077669
B0Z2 — 1668
(~————= Tachometer Approx. 1V Approx. 2.4V
(V) T i o (V) ]
Engine speed y 1 5 5
7 signal for o o
tachometer
£CCS conud unit } 5ms J -r—r-ﬁims
1
BOZ— 1641 L B0Z—T658 B0z 1659
Air
conditioner
relay Dual pressure SW
Air conditioner OFF:
Air condi- - - Battery voltage
9 . () Air conditioner . . -
tioner relay (V)y— compressor Air conditioner ON:
= Approx. 1V
ECCS comrad unit
B0Z— 1623
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B3 ECCS (Electronically Concentrated Engine Control System)

7. ECCS Control Unit Input/Output Signals
(RB26DETT) (Cont’d)

RB26DETT
D[Ry s Tt r| 0| 1 |2 (3| &]5([6]|7|8B(9fID n 21| 2223|264 25(26 (27128 |29(30||41|42(43|da]45(4E| AT |48 (6950
9 e ren{ o2 o3 gy psy s 01 02| 03| 1A IS 46| 17( 18] 19|20 3| 32|33|34|35(36(37 (3839|4050 |S2(53|54|55(96|ST|S8|%9(60
RX [TX ICHK|IGN
=2 CLK
802-3431
Ter- At idle At approx. 2,500 rpm
minal | Signal Name Circuit
Number Standard Memo Standard Memo
ECCS ralay
ci/u Approx. 1V
16 ECCS relay (ignition switch OFF: Approx. OV
Battery voltage)
ECCS control unit
B02— 1639
Fuel pump relay
- ignition switch
Fuel pump
18 ov ov
relay
802- 1130
Power steering ol
pressura awitch
Power steer- L
19 ing oil pres- Power steering ON: 0OV
—
sure switch L Power steering OFF: 5V
signal
ECCS control unit
B02- 1616
Diagnosis connector
RX
21 Receive {con-
(RX) trol unit data v 10V -
reception) =
ECCS contred unit ’ .
. B02-3609
Diugnom_é conmactor
. TX
Transmit
22 (data trans-
L \ ov —
(TX) mission from 1
control unit) -
ECCS control unit
802-3610
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B3 ECCS (Electronically Concentrated Engine Control System)

7. ECCS Control Unit Input/Output Signals
(RB26DETT) (Cont’d)

RB26DETT
s jiss|eraee|f 1 [ 2| 314 S| BT A[9]I0 n 21 |22(|23|28|25|26(2Y 28|29 (30 (|41 | 42|43 | Aa(a5)|ab|4) | 48)4%|50
A no) oz uz) e nstus| vz 3jiajisfi6f17(18|19|20 30[32]|33}38|35)|36(37(38|39|40(|S11S2|53}58(55|56|57|58]5%|60
RX | TX HK[IGN
= ICLK
BD2—3431
Ter- At idle At approx. 2,500 rpm
minal | Signal Name Circuit
Number Standard Memo Standard Memo
23 Detonation A 0.3V
24 sensor signal \ 1 pprox. ©. -
ECCS control unit
B02— 1629
IGN Sw
Wastegate Wastegate valve control
d valve
25 valve control p It
. ower v e .
solenoid oltag Approx. 0V
valve ]
ECCS contrad unit
B02-3616
© Air fiow meter
Air flow [[8[c]o[e[]
meter (rear)
27 {Intake air Approx. 1V Approx. 1.5V
quantity sig- =
nal) ECCS contral unit
B02-3611
Engine temperature senrsor
Engine tem- AEM ground Eng;r;(esat:r'nzeralureso ¢
28 perature sen- v (_ ) Approx. i -
. = Engine temperature 20°C
sor signal R
(68°F): Approx. 3V
ECCS control unit
BO02— 1643
Ignition switeh
@-@— Exhaust
IGN gas sansor
Exhaust gas Def
29 sensor signal [ 4 ) Approx. 0 - 1V eflects between approx.
(front) ' 0-1w
ECCS control unit
B02— 1620
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B3 ECCS (Electronically Concentrated Engine Control System)

7. ECCS Control Unit Input/Output Signals
(RB26DETT) (Cont’d)
RB26DETT
100 ] 067[ 10| (1| 106002 [ 108)( (| 2|3|a)5|6]|7|8([9]:0 u 21122]|23|24|25|26(27|28|29|30||(4) |42 |43 (44]45|46|47(48(49 (50
3o ngy o3 e us| ey 00| 2{ 13455 16)17|18}19| 20 34)32|33(34|35|36(37(IB[39/40|[51 {5253 |S4|55]|56|57|58|59 |60
E RX|TX HK!GN
= ICLK
BO2-3421
Ter- Atidle At approx. 2,500 rpm
minal | Signal Name Circuit
Number Standard Memo Standard Memo
7 Disgnostic connector.
39 Clock (syn-
chronizatio ov
(CLK) . ronization —
signal)
ECCS conrol unit
B802-3612
Exhaust gas
tamperature
warning lamp
Monitor and IGN Lamp not lit:
32  |check tamp - Power voltage -
(red lamp) ECCS control Unit Lamp is lit: OV
B02-3476
Air flow meter
Air flow AISICIDIEIT
meter (front)
35 (Intake air Approx. 1V Approx. 1.5V
quantity sig- =
nal) ECCS contral unit
B02-3611
Intaks sir tamperature senaor
Intake air
Cold: approx. 1.5V
36 temperature —
. Warm: approx. 0.8V
sensor signal ECCS control unit
B02-2410
Threttle sensor
E 0.5-4v
1 . .
Throtite sen- _]': (Voltage increases if
38 , = v Approx. 0.5V )
sor signal accelerator pedal is
- pressed.)
E€CCS control unit
B02— 1617
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B3 ECCS (Electronically Concentrated Engine Control System)

7. ECCS Control Unit Input/Output Signals
(RB26DETT) (Cont’d)

RB26DETT
w0z 0y oa ey (e[ 1ei| e || | 2| 3|e 5|6 78|90 n z122]23f2e] 25126 27 [ 28 2030 [ a1 { az[aa]ae]as] a6 [ar Tag]as] 50
mf[nn by nayast sty [z 1314118l 16 17118]19] 20 31132)33)34 ﬂ:s 37)38/39)40!/51 /52|53 sa]ss 5657|5859 &0
RX | TX ICHKI[ICN
= [CLK
8023431
Ter- At idle At approx. 2,500 rpm
minal | Signal Name Circuit
Number Standard Memo Standard Memo
0.3-0.7Vv 0.3-0.7V
o ®—— Crank
1° signat =——— aragre W) TT | (v | IR i‘r ]
—Lsensor 5 ' §—t— et
4 |crank angie = fHHH i WA T
gy |sSensor 120° : il I I T A
\ = i J
signal |—r—p—2oms | | o
] ———2oms L T i
ECCS contrdl unit T [ : i J \‘
802~ 1645 802~ 1660 B02—1661
2-3V 2-3v
©—— Crank
o angle YL O MO T
saensor
signat [ J+0 AR K ARA A8 NN M N8
sp |Crankangle - . ) 1 0 O
5o sensor 1° sig- \ o LN A e AR
nal = f—t e —
| ! ; [T
| 0.5ms B | | 0.5ms 1 J
ECCS control unit | ] | 1
BO2— 1646 B02— 1662 B02—1653
Ignition » ov
43 switch (Start L {Ignition swiich at START: ov
signal) battery voltage)
ECCS control unit
B802— 1960
W Nautral switch
N. or P. range: OV
Neutral 9
44 switch signal Other than N or P range: P
9 1 4-5v
ECCS control unit
Alr conditionar switch
Air condi- Heater fan Air conditioner OFF:
46  |tioner switch oy Seh Battery voltage -
signal = = Air conditioner ON: OV
ECCS contret unit
B802— 1627
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B3 ECCS (Electronically Concentrated Engine Control System)

7. ECCS Control Unit Input/Output Signals
(RB26DETT) (Cont’d)
RB26DETT
Wiz ea|isarrpma]| 1|23 (al5(6[7|8]|9]10 n 21|22(23|2a125(26]27 (2829|230 || 441|424 44 15[16 ar|as 19‘;50
(ol oju2]uafoefus| ol (1213 14315| (6 17| 18] 19|20 30[32|33]34(35(36(37|32[39)|40||5s[S52}53|54 55]56 57(58 salso
RX [TX ICHK|IGN
2 CLK
B02~343-
X
Ter- At idle At approx. 2,500 rpm
minal | Signal Name Circuit
Number Standard Memo Standard Memo i
Throttle
sensor
Throttie sen-
48 sor (power \Y 5v —
supply) =
ECCS ¢ontral unit
B0Z— 1961
ECCS relay
Control unit
49 Battery voltage —
power supply
\"J
ECCS control unit
BO2—-3477
—1 D range (or 1st) with rear
Vahi L= wheels jacked up: 0.5 -
Vahitle speed sensor =
1.6V
Vehicle The value actually
53 speed sensor L deflects between 0V and —
signal - 5V. However, it appears
to deflect around 1V,
ECCS contral unit according to vehicle
B802— 1618 speed.
C/u
Throttle valve Throttle vaive switch
54 switch (idle \J Approx. 10V Accelerator pressed: 0V
contact point} -
ECCS control unit
B02-4456
Ignition switch
@—@— Exhaust
G
Exhaust gas o }gas sensor
55 sensor signal [ Y Approx. 1V Deflects between 0 - 1V
(rear) '
ECCS control unit
802~ 1620
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B3 ECCS (Electronically Concentrated Engine Control System)

7. ECCS Control Unit Input/Output Signals
(RB26DETT) (Cont’d)
RB26DETT
WPz 03| Il s [ p6f1er|ieaf[ b |23 [a|S|6[2]8|%]|I0 n 21(22(23)24)25|26|27|28|29|30|(41)42|43|aa|as|46|47 48|43 |50
18| | g ny| e s gl 12013| 14|15 1617 18| 18|20 31(32(33)34|35(36|37|38|39|40 (|51 |52|53|54|55]56|57|58|59|60
E RX|TX CHK|IGN
S LK
802-3431(
Ter- At idle At approx. 2,500 rpm
minal | Signal Name Circuit
Number Standard Memo Standard Memo
4WAS
. 0.5 -4V
Throttle sen- L v l}\tppro?( 0.5
56 sor output Approx. 0.5V (Voltage increases ‘as
signal b accelerator pedal is
ECCS control unit pressed.}
B02-4457
Throttle vaive switch
Throttle valve r
57 switch (power c/u ” Battery voltage —
supply) =
ECCS control unit
Injector Approx. battery voltage Approx. battery voltage.
101 E@ : (W), I (V) :
303 60) 6
. 40 4 4
105 Injector con- v 20 20l
110 {trol signal = 0 d
112
114 ECCS control unit _._,z‘loms L Z0ms
B02— 628 8021664 B02— 1665
Fuel pump
Fuel pump controk
. modulator
terminal volt- . .
Idling {after warming . .
104 age control v ) During middle load: 4V
. = engine): OV
signal
(FPCM1) ECCS control unit
B02~ 1630
Fuel pump
Fuel pump control
. medulator
terminal volt-
106 age control 1 — During middle load: 0V
signal
(FPCM2) ECCS contral unit

B0Z— 1630

EN-243



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

e Never install a control unit that is not specified for the vehicle.
e 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 firmly 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.
e Use battery voitage in 10 - 16V range.
(4) Idle speed adjustment knob

e Do not turn past lock position.
e 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 controt unit.

e Be 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.

® Make sure no oil adheres to connectors.

e Do not clean the control unit with volatile solvent 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

e Do not remove the upper and lower covers from the control unit.
e Do not turn the screws in the control unit main body.

...@...@
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B3 ECCS (Electronically Concentrated Engine Control System)

& .. 4 8. Deceleration Exhaust Gas Emission Control
Equipment Inspection

8-1

Throttle valve swilch short-circuit

e Remove the throttle valve switch harness connector and
use a lead line to connect harness connector terminals (2)
and (3). {The throttle valve sequence power and idie con-
nection points are set ON.) -

niztwoe  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 opening 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
Hydrometer Battery specific gravity inspection
Measurement equipment
Circuit tester Resistance, voltage inspections
Specifications
Engine RB26DETT
em
Standard (V-Ah) 34B19R (12-17)
Battery type (capacity)
Option (V-Ah) 80D26R (12-55)
Alternator type (output) Standard Mitsubishi (V-A) A3T45594 (12-90A)
Hitachi (kW) $114-505 (1.4)
Starter motor (output) Standard -
Mitsubishi (kW) MIT-70685 (1.4)
Injection coil Hanshin MCP302
Hitachi DBY88-01
Distributor
Mitsubishi TOT49171
Standard NGK PFRBA-11 (1.1)
Spark plug (arc gap) PFR5A-11 (1.1)
i NGK )
Option G PFR7A-11 (non-adjustable)

Note: The battery capacity value is the 5-hour rate that conforms to the new JIS standard and the value is 80% of the former
20-hour rate.

[New model name] (example) 19 R

34 B
T— Terminal polarity position
Battery length dimensions {rounded off)
Battery 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

Normat (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 1.29 - 1.22

Limit (charge required) V) 1.22 or less

There is a variation width of more

Service lif
ervice lite than 0.04 between each cell.

Spacsr

Washer

[ Nem (kg-m, fi-lb)

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)

EN-247



B4 ENGINE ELECTRICAL EQUIPMENT

31 -42Nm
(3.2 -4.3 kg-m,
23 . 31 ft-lb)
Starter Motor

B02-4460

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 shouid be performed in less than 20 seconds at an ¢
pressure less than 588 kPa (6.0 kg/cm?, 85 psi).

e When replacing the spark plugs, always use parts specifi
by Nissan.

5. Ignition Colil Inspection
e Check the primary and secondary coil resistance value.

Engin
gine RB26DETT
Item
Primary resistance Q 06-09
Secondary resistance k2 —_
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B5 COOLING SYSTEM

Preparation toois

Name

Application

Radiator cap tester

EG1765 0000

Radiator and cap pressure lest

Special tool - -
Radiator cap hose adapter
I
EG1765 0301 Small cap adapter
Specifications
Engines
RB26DETT
ltem

Core size (vertical x horizontal x thickness) mm (in)

380 % 646 x 25 {14.96 x 25.43 x 0.98)

Fin pitch mm 15
Cap injection-valve opening pressure kPa (kg/cm?, psi) 88 (0.9, 13)
Radiator |Radiation performance (kcal/h’C) 1,080
A/T oil cooler —
Tank material Plastic
Core material Aluminum
Shroud One-piece unit {lower shroud)
r . :
Cooling fan ixfur:tis:aor?rs;rzm " 420 (16.54) = 8

Coupling

3 levels

External diameter mm (in)
x number of layers

320 (12.60) x 4

Sub electrical cooling fan Motor output (W) 160
Engine temperature switch
90 (194
operation °C (°F) (194)
Thermostat injection-valve opening engine temperature [stan:jar?] 76.5 (170)
C(°F)
LLC mixture proportion [standard/cold region] (%) 30
Reserve tank capacity £ (Imp qt) Approx. 0.7 (5/8)
Cooling water total capacity ¢ (Imp qt) Approx. 8.7 (7-5/8)

I

2
EGI765 @
(A

o
L\Y\

0301
SENY A
N

CAUTION:

EN-249

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.

When using the radiator cap tester, always connect the hose
adapter and make sure filler cap is not deformed.



B5 COOLING SYSTEM

2. Radiator Cap Inspection

EG1765 0000 .
Inspection
e Clean cap rubber packing seal surface and vacuum w
dry brush.

e Attach radiator cap tester to cap, apply pressure and che
that valve operates correctly.

Radiator cap reliet pressure 59 - 98 kPa (0.6 - 1.0 kg/cm?, 9 - 14 psi!

sosone] @  Pull vacuum valve with finger and check operation.

3. Cooling Water Filling Procedures
@ Make sure the radiator hoses and heater hose clamps a
@

tightened securely.

’ N
r drain plug 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
labsi =% N
N

£

‘Cautioa

nector.)

Release the radiator cap and air drain plug.

Fill the radiator gradually [filling speed: slower than 2 lite
(1-3/4 imp qgt)/min} to the top of the spout with coolant.

SIS

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 1o 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. lf the fluid level lowers, retu
to step @ and repeat the operation. If the fluid level dos
not lower, add water until the reserve tank reaches tf
“MAX" line.

In vehicles equipped with automatic air conditioning, coi
nect the fresh air sensor connector.

® @
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B5 COOLING SYSTEM

4. Radiator Removal and Installation

Radiator mounting Bolt
Nut (2) bracket 32-42
[ 32-42 _ . {0.33 - 0.43,
(033 - o.nﬁ‘@ Radiator mounting ) 24 -31)
24-3) ) o bracket rubber {upper *
|
ol Hose clamps @gp
| % 245 - 255
Radiator (&) ¢ (0.25 - 0.26, Reservoir tank
ASSY ' 2= - _Thermoswitch ' Nut
1 S~
\ /\ 32-42
(0.33 - 0.43,
\@j 24-31)
Radiator hose Scraw (4) a2
{upper) 3.z -
{0.33 - 0.43,
24 -341)
.-""‘..." \- -
) \\\\ @ %
2 :
) Hose clamps
! @ 245 - 255
{0.25 - 0.28,
18- 1.9)
‘{{ Radiator mourting' Radiator hose
bracket rubber (lower) (lower) _
Radiator drain cock Radiator shroud / )
(uper) Radiator shroud (lower)
[C): Nem (kg-m, ft-1b)

Additional work required:
e Drain and fill: Cooling water
e Remove: Supplementary electrical fan connector

[Point 1] Radiator shroud (lower) removal

o While pushing hooks (left and right, 2 locations) to release,
remove pawls and detach shroud.

Hook

Radiator shroud
(lower)
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B5 COOLING SYSTEM

5. Thermostat Inspection

s:ring\@” Inspection

]

_ e Check that valve opening temperature and maximum valve
I e ST
— /R

Double- L Ly

walled lift conform to specified value. :

container e 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 whei
NYWWY7 the thermostat falls off the string.
L ) Engine
B02-1508 RB26DETT
Item
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
S Th itch
S Pl e N S Radiator fan “ON" [en i:rntm:\wmr:ature 90°c
— Thermo- “ON" condition g ece p.e
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.

o 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: 90+ 3 Valve raised: 90+3
Engine temperature {194 £ 5.4) max. (194 £5.4) min.
°C (°F)| Valve lowered: B3+3 Valve lowered: 83+ 3
(181+5.4) max. (181+5.4) min.
Thermoswitch connec- . L
. . Non-continuity Continuity
tion condition

Thermoswitch tightening torque | 3-5Nm (0.3 -0.5 kg-m, 2.2 - 3.6 fi-Ib
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B5 COOLING SYSTEM

Bty Nur (] 162 (1,5.2_1,12.,5,7@ 7. Sub Electrical Fan Removal and Installation
(1621 S N Additional work required,
‘ : . e Remove and install: Intercooler
Harness connectors
'_._‘:—'

Sub electrical fan

= Bolt
\[UJ 16-21 (1.6 - 2.1, 12 - 15)
T - N'm (kg-m, fi-Ib} )
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B6 FUEL SYSTEM

Preparation tools

Name

Application

Measurement tool

Circuit tester

Fuel gauge inspection

Specifications
: Engine
RB26DETT
ltem
Nominal capacity £ (Imp gal) 72 (15-7/8)
Intake air capacity L (Imp qt) 5.5 (4-7/8)

Remaining volume capacity for warning lamp

Approx. 13 (11-1/2)

activation ¢ (Omp gt
Fuel tank main body | warning lamp effective remaining volume
g lamp 'ng volu Approx. 12.8 (11-1/4)
¢ (Imp qt)
Fuel gauge E indication effective volume Approx. 8 (7)
£ (Imp qt) PRIOR.
Drain plug None
Fuel pump Tank internal electrical system
Tyoe Screw-in
P (vacuum relief valve installed)
Filler cap

Relief valve opening valve pressure
kPa (mmHg, inHg)

-6.0 t0 -3.3 (-45 to -25, ~1.77 to -0.98})

Fuel overflow prevention system

Internal air chamber system
(check valve attached)

Reservoir tank capacity ¢ (Imp qt) —
Gauge system Float arm system
F Approx. 6
Fuel gauge unit Resistance value 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]

Grommet

ill a
Filler cap Fuel tank ASSY [Poirt 4]

Filler tube bolt i
[C] 32 - 42 Nem (0.33 - 0.43 kg-m, 2.4 - 3.1 ft-Ib) [Point 4]

Additional work required:
e Drain: Fuel
¢ 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

[Point 1] Fuel pressure relief

lines.

fuse, crank engine 4-5 times to consume fuel in lines.
CAUTION:

connect it to another vehicle or battery if necessary.

EN-255

e After starting engine, remove fuel pump fuse and wait until
engine stops. Crank engine 2-3 times to consume fuel in

e In vehicles which cannot be started, remove fuel pump

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



B6 FUEL SYSTEM

Bolt (4) y-~
LUj 3.2 -44 Nm'j

_>\

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

® Check that fuel gauge unit and fuel pump harness connec
tors are connected securely,
e Check that fuel hose connections are secure.

Bolt tightening torque 3.2-44Nm{0.33-0.45kg-m, 24 -33 ft-Ib)

)
Fuel gauge unit
harness connector

VW

Fuel tank band 1 IS /i

[Point 3] Fuel gauge unit, fuel pump harness connector
removal

® 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 anc
detach fuel tank.

Installation

e Attach tank and secure by tightening mount bolt on fron
side of right member to specified torque.

27 - 35 N'm

It tighteni
Band mount bolt tightening torque (2.8 - 3.6 kg-m, 20 26 ft-Ib)

3.2-42Nm

Protect t tightening t
rotector nut tightening torque (0.33 - 0.43 kg-m, 2.4 - 3.1 ft-Ib)

[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 [J] 30 - 35 Nem
3 (3.1 - 3.6 kg-m,
22 - 26 #-Ib)
Fuel gauge ASSY
- {Pomt 1)

Fuel pump ASSY

Markmg SN
8' N : ‘1. oy y

ckmg Wi A5
€9 Always replace after every assembly.

\/X\

Al:gnrnent marks

/\
/

2. Fuel Gauge ASSY

(1) Fuel gauge ASSY removal and installation
Additional work required:
e Remove: Fuel pressure relief, internal pressure relief
Inspection hole cover
Fuel gauge unit
Fuei pump harness connector
Fuel hose (return, feed)

CAUTION:

e Install gauge unit with care.

o Do not touch tioat 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.

Installation

o Check markin'g 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
° g forqu (3.1 - 3.6 kg-m, 22 - 26 ft-Ib)
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B6 FUEL SYSTEM

Float

-/
- Testlamp
Battery <:)|
Fuel outiet hose Band clamp
[Poirt 1] {Paint 1]
- sy

; Marking f] __— Pump harness

Screw
?/Pump cover

Fuel pump
/-o ASSY

[Poirt 2]

LM, Filter

Pump bracket

e EX5 B

= nsulator

Fuel return
hoss [Point 1]

2. Fuel Gauge ASSY (Cont’d)
(2) Fuel gauge ASSY inspection
@ Float inspection

e Place the float at the F (lever upper side) and E (lever down
side) positions and check the resistance.

Float iti
- o2 .p05| ‘on F position E position
Inspection terminal
@ -® Approx. 6Q Approx. 802

2 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 iamp 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.

o Do not use pump again if it is dropped.

e Do not aillow dirt or debris to adhere to the filler,

¢ Do not twist or turn harness.
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B6 FUEL SYSTEM

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 cutlet side), fuel pump harness connector and
detach fuel gauge ASSY.

Outlet hose tion pump harness and clamp band 160 mm (6.30 in) from
gauge ASSY connecting part and tighten securely.

o Be careful that fuel hose and fuel harness turn inside tank
from the right to front side of vehicle and do not cause any
interference with float arm.

Sender unit Instaliation
Connector @Ma,k;ng- e Check fuel hose marking, connect fuel gauge ASSY. Posi-

Pump harness

[Point 2] Fuel pump removal and installation

Removal

e Push the pawil lightly on rear side of pump bracket, and
remove fuel pump in pump rotation direction.

CAUTION: _

The fuel return hose must not be removed.

Installation

e Insert fuel pump in fuel chamber and attach paw! 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.
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B7 EXHAUST SYSTEM

Specifications

e 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 tube outer diameter mm (in) 70 (2.76)
Pre-muffier [capacity € (Imp qt}] Installed (7.0 (6-1/8)]
Flexible tube —
Muffler ASSY
Dynamic damper Installed
Main muffler capacity £ (imp gal) 16 (3-1/2)
Tail pipe external diameter mm (in) 69 x 83 (2.32 x 3.27) (ellipse)
Types Under body floor, three-way, single-unit
Catalytic converter | Capacity £ (Imp qt) 1.7 (1-1/2)
Catalytic metal Platinum rhodium
Exhaust gas temperature warning equipment operation temperature o7 850 (1,562)

Exhaust system part inspection, warning precautions

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.
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
are no gas leaks, sealing compound leaks or sealing gaps.

Replace parts rather than repairing extreme deformation in heat insulation panels.
amounts of dirt have accumulated, clean these areas.

When attaching heat insulation panels, make sure there is adequate clearance and no interference
between exhaust pipes. '

If extreme
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B7 EXHAUST SYSTEM

1. Exhaust Pipe, Catalytic Converter and Heat
Panel Tightening Torques

(1) RB26DETT (4WD)

69 Nt () A (2)
[C) 45 -6046-6.1, 33 -44)

[C] 43-45(44-46,32-33)

Boit
13-16
(1.3-1.6,9-12)

Bolt {2)
{O} 43 - 55 (4.4 - 5.6, 32 - 41)

Bolt (2) - 5
13-18 e 3. 1.6, -~ y -=—B

{1.3-1.6,9-12)
@: Always replace after avery disassembiy.
[ : Nem (kg-m, ft-lb}

2. Exhaust Gas Temperature Warning
Equipment Inspection

Basic inspection

e Turn ignition key ON and check that exhaust gas tempera-
ture warning lamp does not light.

o 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 switching 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.

e Faulty circuit between ignition switching module

Lamp lights
P19 e Faulty key sensing module or sensor

@ 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

Ry

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

[ inl =

NS

Out; case \
/) | \

1. Accelerator Pedal Inspection and Adjustment

Accelerator pedal inspection

® The engine must be at full throttle when accelerator pedal
is pressed down fully (pedal lever contacts the stopper
completely).

Accelerator pedal adjustment

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 lock nuts 1.0 to 1.5 turns anc
tighten securely. '

Tightening torque 8-10N'-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)
3 ) &=

Yok (4.4 .56, 32 - 41)

i N

Q2.5
e {4.4-56,22.41)
o ‘ 9 © %

\ Bolt (2)
Boit (4) ~~ O 43.55

szl W]

43-5 (44-586, |
44 .58, 2-4) |
2. 41) . b\

)

N (4)

[): Nem (kg fE) [0 2-28122-29,15.21
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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 allow 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 pilate
8T2005 0010

C00—0026

Clutch cover inspection

Distance piece
872005 0100

Same as above

C00—0027
Diaphragm adjustment Same as above
wrench —_—
ST2005 0204 }
rd
—_
C00—0028
Diaphragm nut torque Clutch pipe installation
wrench
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 Fnaine RB26DETT
Mode! C2408
Clutch cover
Instaliation weight kg {Ib) 750 (1,654)
Model 240TBL
Clutch disk Facing material NN63
Torsional characteristic 1 level
Master cylinder size Inner diameter mm (in) 15.87 (5/8)
Operating cylinder size Inner diameter mm (in) 19.05 (3/4)
Separation pipe Attached
Thrust spring —
Assist spring Attached

Clutch release bearing adjustment core type

Non-self-aligning core

Model CM19C
Master-Vac. Booster
Diaphragm inner diameter mm (in) 78.7 {3.098)
inspection reference values
Engine
e RB26DETT
Description
Pedal height 171.7 - 181.7 (6.76 - 7.15)
Pedal mm (in) | Pedal play {clevis play) 5-12(0.20-0.47) [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 C2405

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 load leak [Vacuum; 66.7 kPa (500 mmHg, 19.69 inHg)]  kPa (mmHg, inHg)

1.3 (10, 0.39) max. in 15 seconds

CH-4



C1 CLUTCH

2. On-vehicle Inspection and Adjustment
2-1 CLUTCH PEDAL ADJUSTMENT

Push rod ~- Pedal bracket

Assist spring

Clutch switch

Shaet metal

C: Nem (kg-m, ft-Ib) C01-p2008

Adjustment

e Adjust the pedal height (H) with pedal stopper.
& Adjust the pedal free play (A) with master cylinder push
rod. Then tighten lock nut.

Unit: mm (in)

Engine

- RB26DETT
Description
171.5 - 181,
Pedal height: H, (from clevis) (6.72 ) 7.8115)7

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
6-10
(0.6 - 1.0,
43-12) Air blaeder
8-10
_ (0.6 - 1.0,
A 43-72)
Air bleeder
6-10
{06 - 1.0, Sy
Clutch master cylinder Saparation pipe 4.3 - 7.2) Cluteh operating cylinder
[3: Nem {kg-m, ft-Ib) C01-02018

For vehicles equipped with separation pipe, bleed the separation pipe first and then bleed operating
cylinder.
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C1 CLUTCH

C01-01398

2. On-vehicle Inspection and Adjustment (Cont’d)
Bleeding procedure

1. Top up master cylinder reservoir with recommended brake
fluid.

2. Connect 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.

Close bleeder valve.

Repeat steps 3 through 5 above until clear brake fluid with-

out bubbles comes out of air bleeder valve.

o o

2-3 CLUTCH FLUID INSPECTION

e Check that clutch fluid is between MAX-MIN levels of res
ervoir tank.
o Make sure there are no leaks arocund reservair 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 ant
deformations.

® Check that clamps and connections are not loose.

e Check that Arrow on E-mark of check valve is positione(
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
Clutch booster cylinder

EGI513 000D

¥ side

Intake manifold

Operating cylinder

Mastar cylinder

Separation C]
pipe L

Clutch pedal

Additional work required:

Install : Bleed air
O :Fiare nut 15- 18 N'm

(1.5 - 1.8 kg-m, 11 - 13 ft-Ib} [Point 2]

© :Connector 17 - 20 N'm

{1.7 - 2.0 kg-m, 12 - 14 ft-Ib)

= : Clutch hose [Point 1]
e : Chutch tubs

2. On-vehicle Inspection and Adjustment (Cont’d)

2-7 BOOSTER SEALING INSPECTION (vehicles equipped
with RB26DETT engine)

e Connect the hand vacuum pump (speciai 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, -19.69
inHg).

Attached to booster side (1)

Attached to engine (2) No load is applied.

Lock plate

¢

Bracket

Instaliation
direction

C01-0204B

3. Component Parts Removal and Installation,
Assembly and Disassembly

3-1 CLUTCH PIPING REMOVAL AND INSTALLATION

[Point 1] Clutch hose installation

o 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

(O] 15- 18 Nem
(15-18kgm, — 09
11-13 frIb) /

G 9431 0000

C08-0003B

32 43)
Flare nut
[O)15-18

(t.5-1.8,

Additional work required:
X: Bleed air.

M; N-m {kg-m, ft-ib} C01-02038

3. Component Parts Removal and Installation,
Assembly and Disassembly (Cont’d)
[Point 2] Flare nut removal and installation

e 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.

Flare nut tightening forque:
15-18 N-m (1.5 - 1.8 kg-m, 11 - 13 ft - Ib)

3-2 Separation pipe removal and installation

Removal

e 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

[ 10-16 Clutch master Flare nut
flo-16. Cylinder ASSY [C) 15-18
W2 (15-18,
@-. 11-13)
Q Gasket
Operating rod
lock nut [Poirt 4]
E3Clevis pin  [0] 8-12(08-12
58 -8.7) —
Chutch booster ASSY [Point 1] @-/@
. [Q10-16
< (1.0 - 1.6
7-12)
Vacuum hose [Point 2]
Clamp
Additional work required;  Vacuum hose [Point 2]
Remove and install: Brake booster )
(3 Nem {kg-m, ft-1b) Check valve [Point 3] «, f Imake manifold
€3 : Aways replace after every disassembly. Vacuum tubs A

_ Power piston Lock nut [Point 1] Booster removal and installation
A dimenaion 8- 12 N'm CAUTION:
!55 .87 n'ff,;;"' Disassemble booster from master cylinder. Do not allow
booster operating rod to make a stroke.
s e Be careful not to scratch reservoir tank and body during
: removal and installation.
Opersting rod | e When instailing installing master cylinder in booster, make
| sure push rod is installed in power piston as shown in fig-
"B dmension ure. Check that dimension A in figure conforms to specified
Push rod values indicated below and then install master cylinder.
CAUTION:

To prevent booster push rod from being pressed in, posilion
unit so rod faces up and then install master cylinder.

A dimension slandard value:
9.6 mm (0.378 in)

e 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 tempeorarily. After unit is installed, adjust pedal height
and tighten lock nut to specified torque.
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C1 CLUTCH

Clamp

25 mm

© {0.98in) min.

C11-0373B

3. Component Parts Removal and Installation,
Assembly and Disassembly (Cont’d)

e Always bleed air from system after master cylinder is
removed or to 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.

[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

N’

Resservoir band
25-39Nm
(0.25 - 0.4 kg-m,
1.8 - 29 f-Ib)

\— Cylinder body

[ : Always replace after every disassembly.
I3 : Apply rubber grease (KREOO - 00010}

C-ring
Piston stop plate
% @ @ Spring guide
) Retum spring

Plston stopper ring

E3 piston ASSY [Point 1, 2]

[Point 1] Piston ASSY removal

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

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

Check the following items and replace as necessary.
Rubbing surface of cylinder head and piston for uneven
wear, rust or damage

Piston and piston cup, for wear or damage.

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 bleeder
[Q) 6-10(08-1.0,43-7.2)

\Mﬂ 30-40(3.1- 4.1, 22 - 30)
/ ®\®>

) [
< _ ‘ | Operating cyiinder body {Point 1)
\\/' \
Piston Return spring [Point 1]
POt 1} =) piston cup [Paint 1]
Q . Always replaca after avery disassambly.

Additional work required:
{3} Nem (kg-m, ft-Ib) Bleed air

[Point 1] Part inspection

Inspect the following parts and replace as necessary.

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 matier.
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C1 CLUTCH

3. Campanent Parts Remaual and lastallation,
Assembly and Disassembly (Cont’d)

3-6 CLUTCH PEDAL REMOVAL AND INSTALLATION, ASSEMBLY AND DISASSEMBLY

Fulerum pin Pedal tracket
6-22 P
{1.6-2.2 r—F
12 - 16) \é T .
,\ _ \ Clutch master cylinder
Clutch pedal assist b\// eo.__[q 16 - zz\\. 5. 11
spring w ‘1.6 -22, . M X (o 8-11
: @\ 12 - 16) 5..8 . ab)'
P ’\{ Lock nut
Clevis pin N P [3Q) 8-11{08-1.1,58-80)
{clutch switch) Clutch tube
™~ Clutch switch
B [Point 1]
Clutch pedal
Snap pin
Assist mechanism —
is attached. 1
> [3): Nem {kg-m, ft-Ib)
™~ : : Should be lubricated with Nissan clutch sleeve grease
. KRI16-00010. Unless otherwise indicated, use recom-
\] mended multi-purpose grease. €01-0168B
[Point 1] Clutch switch adjustment
(for vehicles equipped with ASCD and SUPER
®
HICAS)
1. Loosen clutch switch lock nut @ .
2. Loosen push rod lock 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 t0 0.039 in) between stopper rubber and end of cluich
switch screw. Tighten lock nut to specified torque.
— ol ® 12-1501.2-15,9-11)

C11-00058)  Lock nut tightening torque

N-m (kg-m, ft-1b) 8-12(08-1258-87)

® 3-10(03-1.0,22-7.2)

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

L=} Retainer spring

Qj) - Holder spring
e
S
r‘::,:s: e

Release bearing [Poirt 1, 2]

K3 1 : Apply Nissan clutch sleeve grease (KRI16-00010) - .
=22 : Apply Nissan cluich spring grease (KRI06-00010)

[Point 1] Release bearing removal and installation

Removal

e Use a puller as shown in figure on left to remove bearing.
(Position a suitable drift on the sieeve.)

CG1-00088
Press Installation _
Spacer e Use the release bearing drift (special service tool) as
L‘k 1 (use suitable shown in the figure to install the bearing.
| g CAUTION:
A drift must be used to press against the inner race.

KV30! 01400—=

Bearing

C01-01138
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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.

® Release bearing, to see that it rolis 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).

: Apply Nissan clutch steeve grease.
(KR116-00010)

C01-0114B

3-8 CLUTCH COVER INSPECTION AND DISK, INSPECTION AND ADJUSTMENT

Flywheel [Point 3]

34-44 N'm
(3.5 - 4.5 kg-m,
25 - 33 fi-Ib)

Cluch disk
[Poirt 1)

Clutch cover

: Apply Nissan clutch sleeve grease (KRI16-00010) [ 0"t 2 4]
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C1 CLUTCH

C01-00658

C01-00868

C01-00158

C01-00168

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
clutch 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
Description RB26DETT

Facing runout/measurement part position 1.0 {0.039) max./230

{9.06) dia.

mm (in)

[Point 2] Clutch cover inspection

e Use the 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 (ST2005 0010),
place it on clutch cover and measure the distance.
Clutch cover tightening torque:
34 - 44 N-m (3.5 - 4.5 kg-m, 25 - 33 ft-Ib)

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 adjustment is periormed.
® Check thrust ring for wear or damage. Replace if neces-
sary.
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C1 CLUTCH

KV301 00100
(872060 0000}

C240S

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.

e Check pressure plate and clutch disc contact surface for
slight burns or discoloration. Repair pressure plate with
emery paper.

® 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.

o Too much lubricant 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

e Only use genuine Nissan gear oil MP-G special GL-4 75W-90 for the transmission.

e Never reuse transmission oil.

o Make sure no dirt, debris or foreign matter enters the transmission during assembly or disassem-
bly.

e Use a torque wrench to tighten bolts and nuts to specified torque.

SPECIAL SERVICE TOOLS

Tool name Description
Tool 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
S§T3532 5000 ‘Q

a
£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 removat

Drift bar Q

ST3532 5000 ‘

£00-0245
a: 43 mm (1.93 in) dia.

b: 41 mm (1.61 in) dia.

a: Outer 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
ST23540000° Removing and installing retaining pin
Pin punch
ST30031000" Removing 1st & 2nd synchronizer assembly
Puller Removing counter gear rear thrust bearing
Removing main drive bearing
ST33290001° Removing rear oil seal
Puller
$T33230000° Removing mainshaft and counter gear
Drift
a
a: 51 mm (2.01 in) dia.
b: 28.5 (1.122 in) dia.
8T22350000° Removing counter gear front bearing
Drift (Use with KV38100300.)
o
e
a: 34 mm (1.34 in) dia.
b: 28 mm (1.10 in) dia.
KVv38100300* Removing counter gear front bearing
Orift (Use with ST22350000.)
Instaliing counter gear rear bearing
a
a: 54 mm (2.13 in) dia.
b: 32 mm (1.26 in) dia.
$T30720000° N Removing mainshaft front bearing.
Drift

a: 77 mm (3.03 in) dia.
b: 55.5 mm (2.185 in) dia.

Installing mainshaft front bearing.

a: Outer diameter of drift
b: Inner diameter of drift
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C2 MANUAL TRANSMISSION

Tool number
Tool name

Description

8T33210000*
Drift

: 44 mm (1.73 in) dia.
: 24.5 mm (0.965 in) dia.

Installing counter gear front bearing
Installing front cover oil seal

$T3320000"
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

8137750000
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
Installing counter gear rear end bearing

S$T22452000"
Drift

: 45 mm (1.77 in) dia.
: 36 mm (1.42 in) dia.

Installing reverse hub
Installing mainshaft rear bearing

§733400001°
Drift

: 60 mm (2.36 in) dia.
: 47 mm (1.85 in) dia.

Installing rear oil seal

a. Outer diameter of drift
b: Inner 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®

a: 50 mm (1.97 in) dia.
b: 39 mm (1.54 in) dia.

Spacer hook
KV321 02210

KV3zl 02210 KV32I 02300 /4-KV32| Removing 5th gear bushing

(Use with HT72350000.)

Ch &

Spacer N

KV321 02900 <\\>)\ & 2 g% %
Bolt

KV321 02230

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

insltalling sub-gear snap ring

a: 41.0 mm (1.614 in) dia.
b. 35.5 mm (1.398 in) dia.

Bearing puller
ST2247 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 lnstalling sub-gear snap ring
a: 44.5 mm (1.752 in) dia.
b: 38.5 mm (1.516 in) dia.
Drift Installing O.D. main gear
Installing reverse gear bushing
S
2
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.)
Puiler Removing 5th gear
HT726 0000

Blind bearing puller
BL600

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 RB26DETT
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
ist gear 31
2nd gear 30
Mainshaft 3rd gear 29
5th gear 24
Reverse gear 30
tNeuethber 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 GL-4 #75-90 approx. 4.1 (3-5/8)

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
ne gear 0.23 - 0.33 (0.0091 - 0.0130)
3rd gear
5th gear

Reverse gear 0.11 (0.0043) max.
0.33 - 0.43 (0.0130 - 0.0169)

0.10 - 0.25 (0.0039 - 0.0098}

Reverse idler gear

Counter gear

Baulk ring clearance
tst, 4th, 5th gear 1.05 - 1.30 (0.0413 - 0.0512)
[Usage limit value: 0.7 (0.028) max.]
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.]

2nd, 3rd gear

Outer baulk ring
t
[\
2
4
Inner baulk ring
Synchronizer cone C02-07268

Clearance C: —0.10 to 0.35 (-0.0039 to 0.0138)
[Usage limit value: 0.7 (0.028}]

. Reverse cone
Reverse cone — baulk ring clearance

. C
height Reverse baulk ring

Co02-07278

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 01G0OO
32204 01G01
32204 01G02
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 01G0O
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

Mainshalt C ring {rear)

End play standard value: 0.1 (0.004) max.

Thickness

Part number

2.63 (0.1035)
2.70 (0.1063)
2.77 (0.1091)
2.84 (0.1118)
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 01G15
32348 01GG0
32348 01GO01
32348 01G02
32348 01G03
32348 01G04
32348 01GO05
32348 01G06
32348 01G07
32348 01G08
32348 01G09
32348 01G10
32348 01GM
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)
0.9 (0.035)
1.0 (0.039)
1.1 (0.043)
1.2 (0.047)
1.3 (0.051)
1.4 (0.055)

32218 01G00
32218 01GO1
32218 01G02
32218 01G03
32218 01G04
32218 01G05
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 01G00
32236 01GO1
32236 01G02
32236 01G03
32236 01G04
32236 01G05
32236 01G06
32236 01G07

Reverse idler thrust washer

End play standard value: 0.1 (0.004) max.

Thickness

Part number

1.97 (0.0776)
2.07 (0.0815)

32284 01G10
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.

e Use only genuine Nissan gear oil MP-G special GL-4 75W-
90.

Fitler plug
¢ )

Standard oil quantity

C02-07578

3. Transmission Removal and Installation,
Assembly and Disassembly

3-1 REMOVAL AND INSTALLATION

Additional work required:
Use jack to support ransmission during removal and instal--
iation.

Drain and refill:
g::fr;s;l;an o Front propeller shaft T
Remove and instatl:

Speadometer cable
Propeller shaft

Clutch operating cylinder
Starter mator ASSY
Control lever {Point 1]
Reversa lamp switch and
neutral switch wiring

O-ring Rear propsller shaft

Exhaust pipe [Poirt 2] ‘ N
£-TS hydraulic unit air o N 1
bleeder [Point 4] ; M 88 - 68
{9-10,
65 - 72)
Heat shield plate
é (left side only)
H; Nem (kg-m, ft-ib) é-_‘_*b. 0] 4-55
€9 : Ailways replaca sfter every disassembly. 4.4 -5.6, R - 41)
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C2 MANUAL TRANSMISSION

3. Transmission Removal and Installation,
Assembly and Disassembly (Cont’d)
[Point 1] Control lever removal

o Remove control lever finisher and control lever dust boot.
e Remove snap ring from transmission control cover. Next,
remove control lever.

[} 4-6Nm (0.4 -0.6 kg-m,

29- 43n|b)\%

€3: Always replace after every dlsassembly
L 02-0724B

[Point 2] Exbhaust pipe clamp removal

e Remove exhaust pipe clamp.
e Consider operability in front end of transmission and
detach exhaust manifold and front exhaust pipe.

p__,e_EmeS( ‘ '\ \ O\
L bupe clamp '\\ -

4

© Transmission —» engina [Point 3] Transmission bolts
® Engine —» mansmission Vehicles equipped with RB26DETT engine

Description Tightening torque Bott Ie:g:; below
Bolt No. N-m (kg-m, ft-1b) mm (in)
@ 39 - 49 (4.0 - 5.0, 29 - 36) 60 (2.36)
@ 39 - 49 (4.0 - 5.0, 29 - 36) 60 (2.36)
©) 2939 (3.0- 4.0, 22 - 29) 40 (1.57)
C02-67608 O 29 - 38 (3.0 - 4.0, 22 - 29) 50 (1.97)

The * symbol indicates bolts 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 laver

.Bmh'ng\é\ knob
. i N
[ s-7(05-07,36-5.1) D

" : \J
a1 [ 18-25 (1925 14-18) pmg\@ \ Boot ‘g"
[} Socket 3 . e

Upper oovar Wave washer \‘@ | Boat band i

Dowa D M2a,

Chack spri
ljcr»: :IQ

[©) 83-22(064-08548- u)
1 Neutral switeh [0) 20 - 29 (20 - 3.0, 14 -

2 Gude plato
1[0 20-2920-20,14- zr@ \1@
Spﬂnguat

Check sprmo

5-7

Selact check plunw - N - - o (0.5-0.7,3.8 - 8.1) (4)
T31 Reverse lamp switch [0] 20 - 20 {20 - 2.0, 14 - 223 -
Q Retaining pi I\ Reverse check
Bearing ratainer striking levet H 83.K83(0.64 - 0.55 4.8 - 8.1)
) stide bail bearing riking rod @’

/ @mm shaft r :
end bearing _ 1[0 20.29(20-3.0,14-22)

[Puny
A\/

- <[ 8- 08-21,12-15)

- [ : Nem tkg-m, fi-1b)

@ : Always replace sfter every disassembly.

I : Use Nissan geer cil MP-G spacial GL-4 #75W.00

Ek Apply racommended silicon bond sealart (Nissan genuine part: Three Bond 1215 KP610-00200) or equivalent
Qz: Apply recommended 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)

Shitt control components

Q.D, & rewerse fark rod

[C) 25-29(2.5-3.0,18-22)

Eo
h@ 31.42(3.2-43,23-31)

Check ball plug
'\ )19 -25(1.9 -2.6,14 - 19
' Bolt thread

@ — \nterlock stopper /

. @ & QO-ring Q
Check spring v Fataining me

Free length: k ball )
32.8 mm (1.291 m)~——% o Chec = D ‘

O] 20 -34(3.0-35,22-25)

do

Striking rod

Reverse shift fork

Retaining pin@

i Retaining pin Q

, /
ist & 2n/d shift fork
Striking {nteriock \

0.D. rod bracket
Lo T
Striking ever ™ Z ZCheck bt | 0.D. shift fark
3rd & 4th shift fork Check ball _ 0.0. fork rod
Stopper ring spring
Snap ring Q Check ball piug

[O)19 - 25 (1.9 - 28,14 - 19)
Bolt thread

¢ N-m (kg-m, ft4b)

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

: Apply locking sealant,

: Pay attention to its direction.

»© 04

SMT4378
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C2 MANUAL TRANSMISSION

3. Transmission Removal and Installation,
Assembly and Disassembly (Cont’d)

Gear components

Mainshaft

Steel ball
BQfd gear neadla baaring /

3rd main gear
3¢d inner baulk ring
3rd cone
3rd outer bauik ring
3rd & 4ih coupling sleeve A )
ard & 4th synchronizer hub )

Pilot bearing Spring insert 7
&h baulk ring ‘\' ° 181 gear washar

Main drive gear )
Main drive gear bearing 15t gear bushing

) 15t gear needle bearing

Pa—shifling insart
@ * Mainghaft flont
. snap ring Shitting insert Q

Spacar

’ Q * Main drive gear
snap ring :

~.

1st main
gear
@ > 1st baulk ring
! s 1st & 2nd coupling steove.
L@ Spread spring

-

Sub-gesr bracket ®
from ;3::9' shim 2nd outer baulk ring
2nd cone
2nd inner baulk ring
2nd main gear
N 2nd gear noada bearing R

—8 Sub-gear snap ring ®/

2 Counter gear tront thrust bearing
R Courtter gear front bearing

—-n Reversa gesr neade bearing

Reverse hub
Reversa main gearj Reverss coupling sieeve

Mainshalt spacer
% C-ring
Ceting holder
Y \, \ ; Q Mainshaft rear snap ring
RN o
Main shaft rear . 7

f
baaring ’ \

@j: b \——Q Y Counter gear rear snap fing
f‘\) t-(:m.l"ur gear rear end bearing
|

Ravsrse counter gear

Raverse gear bushing

®
®

Q Front bearing snap ring r

*Raverse ider resr thrust washer

©O.D. gear bushing

nnmna idler gear needia bearing
Courger gear rear

bearing £33 Reverse Idier gear snap ring
- Sub-gear bracket
i Steel ball
€3 Retaining pin Sub-gear spring
R . Sub-gear
::;ssnn M SDN‘JBR' greasa 5;0 2 Raverse idier shaft Revargs idler gaar
: Always replace after every disassembly. Revarse idiar froct thrust washer
* ; Selaction part )
ID) : Use Nissan gear oif MP-G spacial GL-4 75W-80" C02:07728
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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 [Paint 3)

1st main gear

“3rd cone 1st baulk ring

3rd main gear

Shifting insert
IPOi»_rt 1)

1st & 2nd coupling sleeve
o [Point 2]
\ Spread spring

Shifting insert

Spring insert

3rd & 4th coupling

sleeve [Point 3] "2nd inner baulk ring 1st & 2nd synchu:onizer hub

4th baulk ring 2nd main gear [Point 2]
Shifting insert
Spread spring
[Point 1]
*Replace as a set ’ : cororess

Qs-7 REAR EXTENSION DISASSEMBLY

o Remove upper cover and gasket. Remove return spring
and check ball from rear extension.

e Remove reverse check, select check plunger and spring.

e Remove neutral switch and reverse lamp switch.

& 8
[3): Nem (kg-m, iy~ -

e Remove bolis and detach guide plate.
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C2 MANUAL TRANSMISSION
3. Transmission Removal and Installation,

Assembly and Disassembly (Cont’d)

e Use a pin punch (special service tool) to strike the striking
lever retaining pin and remove pin.

- Striking lever

e Remove OD cover bolis. Tap cover with rubber hammer to
separate it.

e Remove OD cover and striking lever as a set.

Striki\ng lever

C03-07698

® Use drift (special service tool) to remove mainshaft rear
end bearing.

CASE COMPONENTS DISASSEMBLY

1. Remove check ball plug, check spring and check ball. Then
remove interlock stopper.

If interiock assembly is removed as a unit, the check ball can
fall into transmission case.

Screwdriver

SMT366A
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C2 MANUAL TRANSMISSION

!
1 /\
K’Main drive bearing snap ring

N " SMT3T1A

Soft hammer

S

{,
SMTa724

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 Set blind bearing puller on inset part of thrust ball bearing
outer race as shown in the figure and remove race.

o Remove the adapter plate and rear extension slide ball
bearing the same way.

CH-34



C2 MANUAL TRANSMISSION
3. Transmission Removal and Instaliation,
Assembly and Disassembly (Cont’d)

SHIFT CONTROL COMPONENTS DISASSEMBLY

1. Mount adapter plate on vise.
2. Remove O.D. & reverse fork rod.

3 Remove check ball plug, check ball and return spring.

4. Drive out retaining pin from striking lever.

5. While pulling out striking rod, remove striking lever and
striking interlock. Then remove 1st & 2nd, 3rd & 4th and
reverse shift fork.

6. Drive out retaining pin from O.D. shift fork.

7. Pull out O.D. fork rod and then remove O.D. shift fork.

CH-35



C2 MANUAL TRANSMISSION

3. Transmission Removal and Installation,
End play Assembly and Disassembly (Cont’d)

Gear ]
iz ‘:smh or GEAR COMPONENTS DISASSEMBLY
bushing -

1. Before removing gears and shafts, measure each gear end

N7 play.
A
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 '
v SMTa76A 0.0130)
3rd main gear 0.23 - 0.33 (0.0091 -
° 0.0130)
0.23 - 0.33 (0.0091 -
0.D. t
counter gear 0,010
Reverse main gear 0.33 - 0.43 (0.0130 -
’ 0.0169)

e If not within specification, disassemble and. check contact
surface of gear to hub, washer, bushing, needle bearing
and shaft.

2. Remove rear side componenis 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.

SMT377A

d. Use puller to remove mainshaft rear bearing.

C02-0205B
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C2 MANUAL TRANSMISSION

3. Transmission Removal and Installation,
Assembly and Disassembly (Cont’d)

e. Pull out counter gear rear end bearing.
f.  Remove reverse idler gear and reverse idler thrust wash-
ers.

=
f“i{ \
J) :

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 O.D. baulk ring,
reverse baulk ring and spring inserts.

SMT773A

j.  Pull out reverse gear bushing.

SMT770A

k. Pull out O.D. counter gear together with reverse cone.

SMT771A

rH-37



C2 MANUAL TRANSMISSION

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 {0ol) with 3 spacers.
4. Press out mainshaft and counter gear alternately.

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. SMT772A

5. Remove front side components on mainshaft.
a. Remove 1st gear washer and steel balil.
b. Remove 1st main gear and 1st gear needle bearing.

SMT383A

c. Press out 2nd main gear together with 1st gear bushing and
ist & 2nd synchronizer assembly.
d. Remove mainshaft front snap ring.

ST30031000

SMT384A
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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.

SMTATOP;

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.
b. Press out main drive gear bearing.

SMT420A

T = J {o]



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

0

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
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C2 MANUAL TRANSMISSION

3. Transmission Removal and installation,
Counter gear Assembly and Disassembly (Cont’d)

SMT423A
Shifting insert Synchronizers
. . Spline e Check spline portion of coupling sleeves, hubs and gears
C——] portion for wear or cracks.

o Check baulk rings for cracks or deformation.
e Check shift inserts for wear or deformation.
e Check insert springs for deformation.

SMT387A

B . Clearance between baulk ring and gear
aulk ring to

gear clearance 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)
0.D. 1.05 - 1.3 (0.0413 - 0.0512) 0.7 (0.028)

smtia0| If the clearance is smaller than the wear limit, replace baulk
ring.

c

2nd and 3rd gear
) e The outer baulk ring, cone and inner baulk ring are a set

Tt . and must maintain dimensions described below. If replace-
[ l Outer baulk ring

ment is necessary, replace all three parts as an entire new
set and then assemble.

e Clearance measurement.

e Measure clearance ‘‘a’’ and "b".

Inner baulk ring

fa

2l

C02-05918
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C2 MANUAL TRANSMISSION

3. Transmission Removal and Installation,

Cone

Inner baulk ring

average value.

C02-05928

e

-« Outer baulk ring

Outer baulk ring

Cone ®

Feeler gauge

Assembly and Disassembly (Cont’d)

e Use a dial gauge to measure clearance dimension
e Measure the part in two opposite locations and calculate

a .

e Use feeler gauge to measure clearance '‘b".
Measure the part in two adjacent locations and determine
the average value.

Unit: mm (in)

Part

New value

Wear limit

Clearance a

0.65 - 1.1 (0.0256 - 0.0433)

0.2 (0.008) max.

Clearance b

0.7 - 0.9 (0.028 - 0.035)

0.2 {0.008) max..

Reverse
baulk ring

0.D. gear)

e Measure wear of reverse baulk ring. (1st, main drive and

a. Place baulk ring in position on reverse cone.
b. While holding baulk ring against reverse cone as far as it
will go, measure dimension ""A”’ with dial indicator.

Unit: mm (in)

Standard

Wear limit

Dimension A"

—-0.1 10 0.35 (-0.0039 to0 0.0138 )

0.7 (0.028)

SMT424A C.

ring.

Bearings

cracks, pitting

SMT41BA

CH-42

or wear.

If dimension “A” is larger than the wear limit, replace baulk

e Make sure bearings roll freely and are free from noise,



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

SMT3B9A SMT397A

Be flush with front surface of O.D. gear case. SMT391A

SMT395A

z 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

NU_A



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

C02-0242B

SMTS77A

/ Brass drift

SMT405A

d. Install selected snap ring on main drive gear

3. Install components on counter gear

a. Reverse idler sub-gear assembly

e 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 compoenents.
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

0>
() ,,,'/"'/ P 7 ]
& "-/'A//%/ZZ/ %

£Q 2

Shitting ’
insert
@ Classification mark
Coupling %
sleeve

“1st & 2nd

synﬁ:_rboniz
o B
mz l/'.//

Shifting .
insert Spread spring

C02-0750B

Coupling sleeve

Classification mark

4

Front

3rd & 4th synchronizer hub
C02-07498

SMT399A

3. Transmission Removal and Installation,

Assembly and Disassembly (Cont’d)

4. Install front side components on mainshaft.

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.

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.

¢. Presson 3rd & 4th synchronizer assembly together with 3rd

main gear and 3rd gear needle bearing.

Pay atiention 1o direction of synchronizer assembly.

CH.AR



C2 MANUAL TRANSMISSION

3. Transmission Removal and Installation,

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)
Mainshaft 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
SMT400A 2,12 (0.0835) 32204-01G03
2.19 (0.0862) - 32204-01G04
e. Install selected snap ring on mainshaft.
f. Press on 1st & 2nd synchronizer assembly together with
2nd main gear and 2nd gear needle bearing.
SMT4AC1A
g. Press on 1st gear bushing using 1st gear washer.
A e h. Install 1st main gear and needle bearing.
1st gear

washer

SMTAG2A

i. Install steel ball and 1st gear washer.

Apply multi-purpose grease to steel ball and 1st gear washer
before installing.

SMT403A
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C2 MANUAL TRANSMISSION

3. Transmission Removal and Installation,

Counter gear front

thrust bearing

Counter
gear

Counter gear rear
thrust bearing—-—

SMT427A

case.

Counter gear

— 1
' “—Measured
L end play

.-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 counler 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 detlection
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

SMT578A
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C2 MANUAL TRANSMISSION
3. Transmission Removal and Installation,

Assembly and Disassembly (Cont’d)

Reerse idler shaft 6. Select proper reverse idler rear thrust washer when replac-
ing O.D. gear case, reverse idler gear, reverse idler shaft
Reverse idler or reverse idler thrust washer.
@/—fronnhrust washer a. Install reverse idler gear, reverse idler needle bearings,
Reverse idler reverse idler thrust washers and reverse idier shaft into
Wneedle bearing OD. gear case.
S Rewerseidlerg=ar | when replacing reverse idler rear washer, install either A or B.
{}o Reverse idler rear thrust washer
Qg % :
©/—Revetse idler Thickness mm {in) Part number

rear thrust washer

1.97 (0.0776) 32284-01G10
2.07 (0.0815) 32284-01G11

SMT4428

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.

Straightedge
4 A

Measured end play
/ Straightedge
[ / ’ y

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
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C2 MANUAL TRANSMISSION

Soft hammer

SMT440A

SMT441A

Push up with screwdriver.

SMT442A

SMT444A

3. Transmission Removal and Installation,
Assembly and Disassembly (Cont’d)

b. Install mainshaft partially on mainshaft front bearing.

To enable counter gear installation, do not install mainshaft
completely.

c. Install counter gear on counter 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

/ s
SMT580A

—_

C02-02158B

§T37750000

SMTSB2A

= b=
Reverse baulk ring
Front ‘

.D. coupling sleeve SMTS71A

SMTS83A

3. Transmission Removal and Installation,
Assembly and Disassembly (Cont’d)

b. Install O.D. main gear

Pay atiention to direction 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

e 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.

f. Install reverse cone.

g. Install insert springs and reverse baulk ring on O.D. cou-
pling steeve. Then install them and O.D. baulk ring on O.D.
counter gear.

Pay attenlion to direction of O.D. coupling sleeve.

CH-50



C2 MANUAL TRANSMISSION
3. Transmission Removal and Installation,
Assembly and Disassembly (Cont’d)

. Install reverse counter gear.
i. Install reverse gear needie bearing and then install reverse

Ei main gear, reverse idler gear and reverse idler thrust
5737750000/ washers.
Aéﬁ;i‘lm‘u’
r;"‘: S

0 e @ =—=Z4
W77

SMTE844

i. Install reverse hub.
Pay attention to its direction.

SMT585A

k. Use drift (special service tool) to install mainshaft spacer
and mainshaft rear gear bearing.

Kv3zi 02700

Kv321 02800

C02-02068

I.  Install counter gear rear end bearing.
m. Separate adapter plate from transmission case and mount
adapter plate on vice again.

SMT452A
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C2 MANUAL TRANSMISSION

3. Transmission Removal and Installation,

n.

Assembly and Disassembly (Cont’d)

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

2.63 (0.1035)

32348-01G15

3.19 {0.1256)

32348-01G07

2.70 (0.71063) 32348-01G00 3.26 (0.1283) 32348-01G08
2.77 (0.1091) 32348-01G01 3.33 (0.1311) 32348-01G09
2.84 (0.1118) 32348-01G02 3.40 {0.1339) 32348-01G10
2.91 (0.1146) 32348-01G03 3.47 (0.1366) 32348-01G11
2.98 (0.1173) 32348-01G04 3.54 {0.1394) 32348-01G12
3.05 (0.1201) 32348-01G05 3.61 (0.1421) 32348-01G13

3.12 (0.1228)

32348-01G06

3.68 (0.1449)

32348-01G14

0. Install selected C-ring, C-ring holder and mainshaft rear
snap ring.

p. Install spacer and then select proper counter gear rear

SMTA453A

SMT456A

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

qg.

r.

Install selected counter gear rear snap ring.

Install reverse coupling sleeve.

Pay attention to its direction.

S.

Measure each gear end play as a final check. Refer to

“DISASSEMBLY"".
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C2 MANUAL TRANSMISSION

3. Transmission Removal and Installation,
Assembly and Disassembly (Cont’d)
SHIFT CONTROL COMPONENTS ASSEMBLY

1. Install O.0. fork rod and O.D. shift fork. Then install retain-
ing pin into O.D. shift fork.

2. Install 1st & 2nd, 3rd & 4th and reverse shift fork in coupling
sleeve.

SMT457A

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 multi-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.

SMT393A

4. Install gear assembly in transmission case.
5. Install check spring and check ball into interlock stopper.

Apply multi-purpose grease to check ball.

N S
R
L

” S—
g ',””mv A

SMTS88A
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C2 MANUAL TRANSMISSION
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 plug.

Id Thread of bolt

“\\‘ | {_’/ \ 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 Q.D. cover.

ST3532 5000 CAUTION:

stis32 1000 | Press-fil bearing in direction shown in left figure so bearing end
surface is even with case end.

installation

C02-07718

e Coat 0.D. cover mating surface with sealant.

T . KP§10-00250

C02-0741B
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C2 MANUAL TRANSMISSION
3. Transmission Removal and Installation,
Assembly and Disassembly (Cont’d)

o Install striking fever and rear extension at same time as
shown in figure.

o O)Smklng lever
'bl \_,/I./ \I| |

2

e Use pin punch (special service tool) to install retaining pin
in striking lever.

CQ2-0767B

e Align guide piate installation direction and tighten bolis to
specified torque.

—_—
J
>

AR L Guide plate

C€02-0766B

Q5.7 e Install reverse check, select check plunger and spring.
fe si| 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

2
o ﬁf/

[ .
Steei ball

q) and gasket.
\‘E‘:n wﬂg/{ 195 & CAUTION:
[bmiomti = - W causs CO8t return spring bolts with sealant.
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C2 MANUAL TRANSMISSION
3. Transmission Removal and Installation,

Assembly and Disassembly (Cont’d)

Insertion direction - i i
One-way valve  (rong side) One-way valve installation

e insert the 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.

installation location

C02-07478B

CH-56



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 fluid D for the transfer lubrication fluid.
e Never reuse the E-TS operation oil or transfer fluid.
e 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 TOOLO0S

Tool name
Tool number

Description

Oil seal puller
ST3329 0001

i i C00-0138
-

Removing front and rear oil seals of
transfer unit

Drift
§T2786 2000

installing transfer unit front oil seal

Drift

KV401 048S0
KV401 04810
KV401 04820
KV401 04830
KV401 04840
KV401 04850

KV40! 04830

i C00-0267

Installing rear oif seal of transfer
unit.

Qil pressure gauge
KV481 03500
(former ST2909 1000)

C00-0042

Oil pump pressure inspection

Oil pressure gauge adapter
KV481 00410

@ KVv481 00410-1

@ KV481 00400-2

Same as above

Drift

KV401 04780
KV401 04710
KV401 04720-1
KV401 04720-2
KV401 04730

Front and rear wheels sensor rotor
removal and installation

CH_R7?7



C3 ELECTRICAL CONTROL TORQUE SPLIT 4WD SYSTEM (ATTESSA E-TS)

Tool name
Tool number

Description

Pin punch
Kv321 01100
6 mm (0.24 in)

j €00-0084

Striking arm and striking
lever removal and installation

Spring compressor
KVv311 01100

¥ ¥

€C0-0268

Clutch drum snap ring
removal and installation

Bearing replacer
ST3006 1000

C00-0269

Release bearing removal

COMMERCIAL SERVICE TOOLS

Tool name
Tool number

Description

Depth gauge (calipers type)
GG9229

C00-0128

Clutch hub end play
measurement

Span
GG9230 0320
320 mm (12.60 in)

320 mm (12.60 in)

€00-0128

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

CH-58



C3 ELECTRICAL CONTROL TORQUE SPLIT 4WD SYSTEM (ATTESSA E-TS)

1. Summary

@ Whesl speed sensx

@ Transfer

— Multi-plate wet clutch

)

@ Whesl spead sansor

e — — — ——

@ Wheel speed sensor

!
Engine I { !
( lI Ii I !] —.—Hoydrawicu-nit |
| |
J — Control T
@ Gsemsor ' _________ . +HQDETS currert |
R R ~ comtiol fr~~-——-{F---- J
B | it = unit -~ - — — — - b ———
1
= L)

C04-0541A

Specifications

Hydraulic power

sure reduction is equipped internally).

Electric pump (proportionai electromagnetic pres-

Hydraulic control

Control pressure

0 - 1,569 kPa (0 - 16 kg/cm?, 0 - 228 psi)

Operation oil

Nissan special power steering fluid

Engine specifications

RB26DETT

Transfer

Transmission specifications M/T
Model No. (33100) 05U00
Modeli ETX13A

Front wheel control system

Torque-split by wet multi-plate clutch

Lubrication system

QOil pump

Speedometer pinion gear (drive/driven)

6/20

Oil type and volume

€ {Imp at)

Nissanmatic fluid D [approx. 1.8 (1-5/8)]

~H.5Q




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 05004
33112 05005
33112 05U00
33112 05U01
33112 05U02
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 05001
31537 05U02
31537 05U03
31537 05U04
31537 05U05
31537 05U06
31537 05U07
31537 05408
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 05U02 31347 05002 6.98 (0.2748)
31346 05U01 31347 05U01 6.99 (0.2752)
31346 05U00 31347 05U00 7.00 (0.2756)
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C3 ELECTRICAL CONTROL TORQUE SPLIT 4WD SYSTEM (ATTESSA E-TS)

2. On-vehicle Inspection and Adjustment
Front

s 2-1 4WD FUNCTION INSPECTION
e Move the car so the front and rear wheels are positioned

N\ on the free rollers.

® In vehicles equipped with M/T, set selector in 2nd gear and
Q release clutch in 2nd gear at low speed so a speed of 20

R km/h (12 MPH) is reached.
A e Check speed of all four wheels visually. Make sure front

Free roller Measurement roller ) :
and rear wheels are moving at approximately the same
A00-0003 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).

2-2 OIL LEAK INSPECTION

Operation precautions

(M Determine the type of oil where the leak accurs. (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 clean the hydraulic unit or harness connectors directly with white gasoline
or other cleaning soivent. 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

\ ‘...\" 1)
) A

C€04-0410B
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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

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)

o Reservoir tank ASSY
® Tube and hose

@ Hydraulic unit ASSY

e Actuator ASSY
@ Tubes and hoses

Parts requiring inspection

® Reservoir tank cap dam-
age

® Air bleeder damage

e Air bleeder damage

e Transfer oil quantity
{mixed with oil leak from
actuator)

Service procedures

Remove from vehicle.

v

Replace part.

y

Install in vehicle.

v

Bleed air, check oil level.

“

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.

C€02-0756B

(2) Transfer

e When there is an oil leak at either front or rear oii seal,
replace parts as necessary with unit installed 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.

CH-62



C3 ELECTRICAL CONTROL TORQUE SPLIT 4WD SYSTEM (ATTESSA E-TS)
2. On-vehicle Inspection and Adjustment (Cont’d)

2-3 OIL LEVEL INSPECTION

(1) Hydraulic unit

e 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) If ignition switch is turned OFF for a long period of time, the
oil 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.

\\ \\ |
C04-04118

(3) Only use genulne Nissan Power Steering Fluid Special.
e There must be no oil leaks around reservoir tank.

Filler plug Standard (2) Transter :
Jf oilevel e Check the oil level through the filler plug hole.

CAUTION:
Only use genuine Nissan Automatic Fluid D.

C04-04128
P A e 2-4 TRANSFER OIL SEAL REPLACEMENT
./ / SR :
e Screwdriver (1) Front oil seal replacement

g —’/'rf)(\(/
e Removal

e Drain oil from transfer case.

e Remove clutch operating cylinder.

e Remove front propeller shaft.

e Piace 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.
o 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)

C04-04148
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C3 ELECTRICAL CONTROL TORQUE SPLIT 4AWD SYSTEM (ATTESSA E-TS)

= \

C04-0418B

-

\ \

\ DNz HT1278 \

, Ig\,}\ \\
A _

RN -

X

N

%
XA
- ,‘ ;t.\.f

3

C04-04198

2. On-vehicle Inspection and Adjustment (Cont’d)
(2) Rear oil seal replacement

Removal

e Remove rear propellier shaft.
e Attach flange wrench (HT7278) to companion flange and
remove flange nut.

e Set gear puller (commercial service tool) on companion
flange and remove flange.

e Attach oil seal puller (special service tool) and remove
transfer rear oil seal.
Reference: Use KV381 054S0 in oil seal puller ASSY.

Installation

e Use drift (special service tool) and install oil seal in case

end.

e Install companion flange. Use flange wrench (HT7278) 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)

e 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 tightiening 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 {t-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

LK —
(]2 Jeofe7]  [esfesfec]velve[ia[ < Jea] [V 15 [23[<]31]38]az
@ 10[3]50j39) s Teafis[i[vs[i3i37ias| 11)12}35[35]30{33[4 3]
—
101521 [19] 4 24 it tormi
A A ETS con.lrol unit terminals
Right front I ’
ab e .’ ===
speed | © !
S8NEOr " o . () 35
Leftfront [ > .
wheel @ F
spaad 17
sensor ©
Right rear 0
(T sraed 0 I
L
Y sensor ?
Left rear (9
wheel 6
speed 0
sarsar L = 1l
Gsomser [ [z | (O)A""""" 6y 9
A ER AL )
R [ IR :
o
== ) 4 [
GEEN Pt SaN
NUCE IemiO
H
= Lt |
e Q ° [ : 1 @
[ L)
| O
z O3 &)  ETScomolwnit |
LPP St
4+
€3 sop
Stop lsmp switch @ famp
& - (9)
Air bleeding connector
= 32
Reversa lanp switch (WT) Reverse
Inhibitor switch (A'T) lamp
Engine speed

signal

O (3D
N oy

T Throttle signal © n

L

ECCS cortrol unit

CH-66

D

[=]
@ @

gnostic connector

20|,
A..IS A

30

F/L-N

EAEA

10 [9.6) &

3786

() (3.¢

ABS motor relay

|
ABS actuator refay

30)(85H L (3085

¥

ABS actuator

ABS solenoid

5 .
OB R

6 3

ABS

AR 4WAS warning lamp

o
AR AWD warning lamp
NS

F/L
-1

1

From torque meter

C04-0533A



C3 ELECTRICAL CONTROL TORQUE SPLIT 4WD SYSTEM (ATTESSA E-TS)

3. Troubleshooting (Cont’d)
, 10 (2) When CONSULT is not used
4 4D warning lamp| (a) Self-diagnosis procedures

.
x1000r/min

e [fETS system is normal, the 4WD warning lamp lights when
ignition switch is turned ON. The famp turns off within 1
second after engine starts.

If warning lamp does not go off, LED lamp in the ETS con-
trol unit below the rear parcel shelf will flash 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

Examplo 1: Only one system indicates damage. one time after repair is completed and then check seif-di-
« Right rear whael spaed sensor or circuit is fauity. . i

1 gycle agnosis results again.
LED ngm_[:——'r = i When more than two systems are faulty, the LED will flash

LED goss —, — ] —
1%8¢  3.4sec Repeats

a set number of times to indicate each problem location.

Example 2: More than two systems indicate damagae.
® Front and rear left wheel sensor or circuits are faulty.

— F—— = - = —
1sec 3-4sec 18ec 3-4sec Repeats

C11-05918

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 sensar or circuit O (Note 1) O C O A
2 Left front wheel speed sensor or circuit O (Note 1) C Q 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 Q O D
5 A.BS right front wheel actuator solenoid or o o o .
circuit
6 :lﬁts left front wheel actuator solenoid or cir- o o o .
7 ABS rear wheel actuator solenoid or circuit O @) O )
8 ABS actuator motor, motor relay or circuit O O O *
9 ABS actuator relay or circuit ) 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 O E
12 Fore-and-aft G sensor 2 or circuit O O © O F
i3 :;:ez-and—aﬂ G sensor 1, fore-and-aft G sen- o o o o a
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 O O J
17 Air bleed connector or circuit O O (Note 2) K
18 ETS pressure switch or circuit O C 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 o (Note 3)
flashes start time Driving A4WAS 4AWD
20 ETS solenoid or circuit O O O N
21 Throttle sensor or circuit O C O (o]
22 ETS oil level swilch or circuit C o e} P
23 — — — — — —
24 or con-
tinually ON | ETS control unit, ground or circuit O Q O O Q
or OFF

Note: (1) Dstection may nol be possible due 1o sensor short circuit problem.
{2) 4WD warning lamp lights during driving but ncrmal control is possibie.

{3) Refer to “'C10 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. Ignition switch is ON (before starting engine) but 4WD warning lamp does not light.

Is AD warning lamp
bulb burned out?

No Yes
i

Cﬁeplace warning Iarnp)

Remove control unit connecter and turn ignition switch
ON. Connect vehicle connector terminal to ground
and check if warning lamp lights.

Lights Does not light

}
@arness is faulty)

Remove control unit connector and wrn ignition switch
OFF. Ground vehicle connector terminals @, 3, @
and & and check for continuity.

Yes No

@round side harness is faulty.)

[= [E——] =R
(efad] [leelXsalss]s i <zals 1] [ee[a]refielieleaeslzs} [27fed2]s

[2]ag] [7]aslas[es]asan]ss]ashia]i | [es|arhifisiiavajes[s ] [3sjsa[3]i
—

\
C Control unit is faulty. )

ETS control unit terminals
{vehicle harness side} C03-39348

B. Ignition switch is ON (before starting engine) but 4WAS warning lamp and 4WD warning lamp do not
light.

s fuse 10A #21 blown for 4WAS
and 4WD warning lamps? _
| Yeas

No
S

. lamps burned out?

Yes

No |
' ¢
Geplace warning Iam@

Remove control unit connector and turn ignition switch
ON. Ground vehicle terminals 3 and @ and check if

lamp lights.

Yes No
!

Y
(%nitég)n Sévitch @rness is faultv)

Remove control unit connector and turn

OFF. Short vehicle connector terminals
and & to body ground and check if there is continuity,

Yes ‘ No

[5) — =l :
(aifad} Tefee[lazfsals PQzs[s [ 1] [ea]a [ia]s]iaaclas]s] [edlan]2 %Q%Qgssilge
Fapspe)] [es[ariafis|rfiofze[6 ) [sefso[3]ia
[ofzele) Lo faulty.

Control unit 2
is faulty. .
ETS controt unit terminals . C03-39358

[3145 |7 [as]a7[a3[33]30
[—]
(vehicle harness side)
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C3 ELECTRICAL CONTROL TORQUE SPLIT 4WD SYSTEM (ATTESSA E-TS)
3. Troubleshooting (Cont’d) '

(3) Troubleshooting flowchart

cow>

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 sensor or circuit problem (LED flashes 3 times)
Left rear wheel sensor or circuit problem (LED flashes 4 times)

Turn ignition switch OFF and remove control unit con-
nectors. Measura resistance between vaehicle connec-
tortarminals @ - W, ® - ®, @D - ®. B - @
Check if resistanca is between 0.8 to 2.2 k{1

Yos T
\

C Control unit is fautty, )

Remove sensor connestors and
measure resistance between sensor

=) == = connector terminals @ - @. @ -
(a1]aa] [s2feelac]38]31Xex]s 1] [eale[iafi6]iale0es]28] [27[ac] 2[5 .
13 ]as] |7 ]aslariacfaalsalaalss]iz] 1} [espslias[i7]isfes[e] [asfsof3[io
| )
ETS control unit terminals Yes No
(vehicle harnese side}
=3 = j& Harness is fauity. Sensor is faulty.
. ‘ LV '
Rightfront  Left fromt - Right and left
wheel speed whee! speed rpar wheel
Sensor BenS?r speed sonsor C03-39368
terminal terminal terminal

E. Fore-and-aft G sensor 1 ar circuit problem (LED flashes 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 circuit problem (LED fiashes 13 times)

Remove contral unit connectors, Measure resistance
between vehicle harmess sice connector terminals
- @ (fore-and-aft G sensor 1), ¢ - & fore-and-aft

Gsansor 2). Check if resistance is between 30 to 50 k(2

Yes 1

No

or® - @ a

nals@-

Park vehicle on level ground and turn ignition switch
ON. Is volige between control unit connactor termi-

pprox. 2.6V?

Approx. 2.5V

Remove G sensor connectors. Check if resistance
between sensor side connector terminals @ - @
(fore-and-aft G sensor 1) and terminals (& - (9
(fore-and-aft G sensor 2) is approx. 30 to 50 k).

Other than 2.5V Yes

C Control unit is faulty. )

No

‘ !
(G sensor is faulty. } ( Harness is fauity. )
=]

[=] 1
[a1]as] [E2DXaz[30]3 X za]s[1] [eala Dais]ia]enfes]es] [z7iec]2]B
7 [aslaz(as[33faoppeias|i211] [esisrlalis]ir]iejze[e] [3als0]3]i0
R [Tl l | i AN TR
ETS control unit terminals \3_L4/ 9|8 17

{vehicle harness side)

G sensor terminal

CH-70
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(G sensor is faulty)
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C3 ELECTRICAL CONTROL TORQUE SPLIT 4WD SYSTEM (ATTESSA.E-TS)

3. Troubleshooting (Cont'd)

H. G sensor power circuit 1 or circuit problem (LED flashes 14 times)
|. G sensor power circuit 2 or circuit problem (LED flashes 15 times)

OV or 12V

f—Turn ignition switch ON and remove G sensor connec-
tors. Measure resistance between vshicle connector
torminals M@ - @O (G sensar power supply 1),
©®® - @O (G sensor power supply 2. Check if voit-
age is approx. 8V.

Approx. 8V

A

Turn ignition switch ON. Measure voltage between
control unit connector terminals @@ - @O0, @D -
@O. Check if voltage is approx. 8V.

@ sensor is faulty)

OV or 12v

8V

A
<Comrol unit is faul@

[O] —

A

( Harness is faulty. )

[e1jad]  [aefee[X]az[agfa1 PXe3] s ]

=) F\
244 141518 20[26[2e| [27]sc]2]8 1]2

5

(o))

[9]ast |7 Tes]e2[s3[33]30pas]i2]1e

w

2537135t 7ji9(29( 6 | [agfsolafio \ 3[4/

ETS control unit terminals

===} B
G sensor terminals

{(vehicle harness side)

J. lLateral G sensor or circuit problem (LED flashes 16 times)

Remaove control unit connectors. Measure resistance
between vehicls connector terminals @& - @ {lateral
G sensor). Check if resistance is between 30 to 50 k{2

Yes

| No

h 4

517

C03-39388B

nals @@ - @2 approx. 2.5\?

Park vehicle on level ground and turn ignition switch
ON. Is voitage between control unit connector termi-

approx. 30 to 50 kQ?

Remove G sensor conneclors. Is resistance
between G sensor connector terminals (7) and ®

Approx. 25V Other than 25V Yes

No

y
QComrol unit is faultyj

=] | s—

(G sensor is' fa@ (Harnes: is faulty)

[lad) DefeaDaz[sspi Dz s [ | [ea]a

N

[9]es| [7]asar]aa]a3[a0palasiz[i1] [esen

[E]"— [l
14|16[18|20(26)28 (2740 8
13)18[17(19(28| B | |39/50)3[1D| fﬁ 5\
— qv K 77

ETS control unit terminals G sensor terminal
(vehicle harness side)

CH-T1

4
(G sensor is fau@

C03-3939B



C3 ELECTRICAL CONTROL TORQUE SPLIT 4WD SYSTEM (ATTESSA E-TS)
3. Troubleshooting (Cont'd)

K. Air bleeder connector and circuit (LED flashes 17 times)

)
Are air bleeder connactors
disconnectad?

Yes

4

( Attach connectors. )

Remove control unit connectors. Ground vehicle har-
ness connector terminal @ to body and check if there

ETS control unit terminal
(vehicle harness side)

is continuity.
No Yes
(O] [——] rm'-l
(¢ 1faa] [a2]22[X]az[as[ar 23T s 244 [1a]i6]18]20]z6]28] [0 2]
[3Jast [7]ssfez]a3[33fa0i38.35 12]11] [esfa?]ialis]i7] 4fes(6 | [3afso[3 10 . .
Harness is faulty. Control unit

is faulty

C03-39408

L. Pressure switch and circuil (LED flashes 18 times)

Rarmova contral unit connectors. Ground vehicle har-
ness connactor tarminal @ to body and chack if there
is continuity.

Yes

Remove hydraulic unit connector. Ground vehicle

Remove hydraulic unit connector; Ground vehicle
hydraulic unit connactor terminal (9 to body and
chack for continuity.

hydraulic connector tsrminal (@) to body and chack for
cordinuity.

Yas I No

!

Remove hydraulic unit
connector. Ground vehicle_har-
ness connactor terminal (@ to
body and check if there

is continuity.

r
(Harness is fau@

No Yes

Ground
harness is
faulty.

hydraulic unit
is faulty.

No | Yos
Qhrness is faulty. ) ETS
hydraulic unit
is faulty.
O] [ 1 i(e)
[aifad [sefefaz[se[a (X 2a[s [1] [a[a]rlis]isfeoles 28] [e7fad[2]s
L9748 [7]aslarias]salselsefss] 2]c1| [es[sihisfis]i7relea 6| [asfso[3]rm

ETS control unit terminal
(vehicle harnass sids)

- 4]3

ETS hydraulic unit terminals
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C3 ELECTRICAL CONTROL TORGUE SPLYT AWD SYSTEN \KTTESSA BIS)

_ 3. Troubleshooting (Cont’d)
M. ETS motor, motor relay and circuit problem (LED flashes 19 times)

| Is ETS motor fusible tink 30A (F/L-I1)
| disconnected?

Remove ETS motor relay < )
¢onnector and turn ignition

switch ON. Ground vehicle

connacter terminals (D and (@ o —w
to body and measure voltage.
ls voltage approx. 12V? ® —®
ETS motor relay terminal

Yes (relay side)

No
y
Harness is faulty. Red ® (] (m]O;
Remove ETS motor relay connector and measure

resistance between ETS motor relay connector termi- | ygjiow ;) [
I and (8. Is resistance approx, Z3(2? =
nals @ ® PP (Vehicle harness side)

230 L 0QQor o2

Remove ETS hydraulic unit ( ETS motor relay is faultyj

connactors and measure
resistance between ETS hydraulic
unit connacter terminals é and

L]
(@. Is resistance approx. 0.5
\516/

ETS hydraulic unit terminals

o or (2 ‘ 0.50

A y

( ETS hydraulic unit is faulty. ) Remove ETS motor relay connector and control unit

connectar.

Does continuity exist between vehicle side ETS motor
relay connector terminal @ and vebhicle side control
unit connector terminal & ?

Yes No ”

Y
( Harness is fauity )

Remove control unit connector. Check for continuity
betwesn vehicle harness terminal 3 and ETS motor

relay connector terminal - araa] [sefea[Xlaz[ssla D23[s] 1] [24]a]1a]i6]18]e0lzs28] [27fad]2]a
13 a8 (7 l4gfrfusfaz]aefaefasfizfir] [esprfra]is|i7iajze]6] [aslso[3]ie
| m—— ]

'ETS control unit terminals
(vehicle hamess sida)

Yes No

( Replace control unit. - ) Replace harness.

C03-39428
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3. Troubleshooting (Cont’d)
N. ETS solenoid and circuit problems (LED flashes 20 times)

Remove ETS actuator relay connector and turn igni-~
tion switch ON. Measure voltage between body har-
ness connector terminals (2 and ground and (5 and
ground. |s voltage approx. 12V?

Approx. 12V J ov
: : Power supply
Remove ETS actuator relay connector. Check if resis- C S
tance betwaen ETS actuator terminals (D and @ is harness is faulty.
approx. 7002
oQ or ooﬂ[ 7Q

is faulty. cannector. Is resistance
batwaen connector terminals
(® and (® 410 B

r l (o]
ETS actuator relay > Remove ETS hydraulic unit ( 413 ;
516

ETS hydraulic unit terminals

@@l 4 10 B0 0Q or co ()
-2 ¢ , '
@— Is there comtinuity betwsen the ETS hydraulic unit
. following terminals? is faulty.
ETS actuator relay ETS actuator relay (3) and hydraulic
tarminals {relay side) unht @ ETS actuator relay @ and - &
control unit @ ; ETS hydraulic [efsd] P2feelXacTaals DXea] 51| [24[a[iaf e re[eofze[ea, [er 402 8
'1— '?| unit (8 and control unit &). [s]as] [7]aslaz]asas]zalasfasiz]ie] [2s]a7] 3] 5]r3frsles]e| [3m:s0)3 10
35 No “Yes ETS control unit terminals

" j vehicla harness side)
(Vehicle harness side) LCO"“W' unit is faulty. )

Q. Throttle sensor and circuit problems (LED flashes 21 times)

C03-39438B

Turn ignition switch ON and measure voltage between
control unit terminal @@ and @ ©. When accelera-
tor is not pressed, {throttle fully open), is voltage
approx. 0.4V in M/T vehicles or 0.3V in A/T vehicles?

Yes No

y
(Comrol unitis faulty. ) Turn ignition switch ON and measure

— voltage betwaen ECCS control unit
torminals @ and @.

When accelerator is not pressed, (throttle
fully cpen), is voitage approx. 0.375V in

= = ) . i
(11fad] Pfeelleefasfi[X]22’s |7 [eala[ia]ie]iefoolzolze] 27hol2]e MT vehicles or 0.3V in A/T vehicles?
245 |7 lesler|eafassopafasiiz]i1] [as[a7[iafis]i7]is[zs[6 ) [3afsoz o ¢

= Yes J No

ETS control unit terminals 1
(vehicle harness side) " -
ECCS contro) unit

or throttle sensor
is faulty.

C03-389448B
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3. Troubleshooting (Cont’d)

P. Oii level sensor and circuit (LED flashes 22 times)

above MIN.

Check if reservoir tank oil level is

Above MIN

]

Below MIN

!

‘Remave control unit connectors. Ground vehicle side
harness connector tarminal @8 to body and check if

there is continuity.

Yes

No

4

'
CHydraulic gystom is fa@

v

(  Control unit is faulty } . .
Ramove reservoir tank oil leval switch connector,

Check if there is continuity batwean oil level switch

@ and @.

connector terminal

Yes i No
( Harness is faulty. ) ( Replace reservoirtank)
[O] ;i 3 =]
[0]e4] [p2faefpdac]as|n23[s[1] [ea[aiavs]18[eczs]ze] [eracfz]m L &
19 [as] |7 ]as|er]a333[0[safastizdin] [es]370izpsi7]isfzal6] [s9fsef3}io E
—_—

ETS controt unit terminals
(vehicla harness sida)

Oil leval switch
C03-39458B

Q. ETS control unit and ground circuit (LED flashes 24 times)

Rermove control unit connectors and turn ignition
switch ON. Ground vehicle side connector terminal ) to
body and check if voltage is greater than 10V.

Yas

No

A

Remove control unit connectors and turn ignition
switch OFF. Ground vehicle side harness cornector

terminals @, @, ® and @ 1o body and check
if there is continuity.

Yes No

Ground harness
is faulty
| S—— |

(O]
o] [a2fzzoXac]aafs Paals[(] Ralalia]is]iefeoeslze] ferfaolz
[9fas] [7]asjar|e3f3alzalslaslizl] [esiarliafis)iv)ialeals] fom

Control unit

is faulty.

g
BE

ETS control unit terminals
{vehicle harness side)

CH-75

Is cormtrol unit power # 10A
fuse blown?

Not connected. Connected.

4
( Replace fuse. ) Power supply
harness is faulty.

C03-358468B



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 wheeis. Replace tires with standard size
tires so all four tire dimensions are the same.

Goes
OFF

2 se8c

C04-0532B

(4) Part inspection
(® Speed sensor installation and inspection
e Check that all parts are installed securely. Tighten any loose parts to specified tightening torque.

W) eoler gauge  ——

(L7 L ) S e,
N vy / Vi S e
W”/’ - / o/ » :

3 s /J B ~—
. Sensor rotor = i
N7 et =y .,
\Q\(\ == Front wheal speed sensar < & '7\%“ Rear whesl speed sensor——- €03-29488

o 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 ar damage in rotor gear.
® Replace sensor raotor if there is any problem.
CAUTION:

Replace rear side sensor rotor 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

e Referto "'4-4 HYDRAULIC UNIT AND RESERVOIR TANK" in

"4, Removal and Installation, Assembly and Disassembly”
for air bleeding procedures.
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3. Troubleshooting (Cont’d)

@ Part inspection locations

ETS fhyaraulic
unit terminal

L_Rear wheel ™
speed sensor
termsnal

Alr bleed connector

ETS actuator 1ay

} ETS motor rolay
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3. Troubleshooting (Cont’d)
3-3 HYDRAULIC SYSTEM TROUBLESHOOTING

(1) Preparation for troubleshooting

The hydraulic unit transmiils 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. Hydraulic
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

Lift the vehicie and remove hydraulic hose and transfer unit from ETS
hydraulic unit. Use special service 1ool (KV481 00410) for connector as
shown in figure. Install power steering pressure gauge and open valve all
the way.

3
Perform air bleeding of ETS hydraulic circuit,

Note 1: Refer fo "4-4 HYDRAULIC UNIT AND
RESERVOIR TANK" in "4. Removal and
Installation, Assembly and
Disassembly’’.

¥

Turn ignition switch to ON. (Do not start engine.}

A
Move air bleed switch (QN « OFF). Check that hydraulic pressure is 284
to 490 kPa (3 to 5 kg/cm?, 43 to 71 psi) when engaged and 0 kPa (0 kg/em?,
0 psi) when not engaged.

Note 2: Do not engage air bleed switch for
more than 10 seconds because heat is
generated and fail-safe will operate
when ETS motor is run continuously.

Normal (T} Abrormal
R Perform troubleshooting by self-diagno-
Remove power steering unit and connect ETS hose to transfer unit. sis procedures and then check pressure
again.
4

ETS hydraulic circuit air bleeding

Abnormal Normal
A

¥ Refer to "“4-4 HYDRAULIC UNIT ¥

End AND RESERVOIR TANK"” in “4. Replace ETS hydraulic unit.
Removal and Installation, Assem-
bly and Disassembly’'.

To (1)
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4. Removal and Installation, Assembly and
Disassembly

4-1 ETS CONTROL UNIT

(1) ETS control unit removal and insiallation
® The ETS control unit is installed under the rear parcef shelf

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

o 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 disabied.
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4. Removal and Installation, Assembly and
Disassembly (Cont'd)

4-3 SPEED SENSOR

(1) Front wheel speed sensor removal and installation

_ g /—Frm whael speed sansor -1
‘ : (11-18,
Sensor shim 8-12
9 O-cing
0.27 - .75 mm
{0.0108 - 0.02%5 in)
Sensor
roRor . ~
1-16
{1.1 - 1.6,
12
Drive shaft
[3: Nem (kg-m, fr-Ib)
€3 : Always raptace after avery disassembly.
4 : Use Three Bond 1215 (KP61D 00250) or equivalent. C04-0420B

[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.

$72770 000: = Removal
N % e For steering gear assembly and disassembly, position
\ attachment (special service tool} or 15-mm (0.59 in) thick
A \] support against center rotor and remove with dust shield as

—— & single unit.

b

pr L™ F:
/c> = @ o oo "'\\
QA 470 )
o, oA cy oo
C04-04218

Installation

e Posijtion drift (special service tool) against center rotor and
Suitable dritt press-fit bearing.

CAUTION:

Be careful not to damage rotor during removal and installation.

~KV401 04710

C04-04223
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4. Removal and Installation, Assembly and

__Suitable drift

~KV4a0 04710

{—1

C04-04238

Fromt wheel spaad sensor —I

00205 In) | Sensor rotor

I : Lubricate with silicon bond 1215 of aquivalart.
€3: Neveor rouse after disaszambly.

C04-04248

Disassembly (Cont’d)

e Set drift (special service tool) against dust shield as shown
in figure and press-fit to install.

[Poinl 2] Front wheel speed sensor installation
e Install sensor shims in knuckle spindle.
e Install O-ring in front wheel speed sensor.
Qo-nng% ¥ - e Coat entire knuckle spindle mating surface with sealant
{(silicon bond 1215 [KP210 00200]). Install front wheel speed
sensor and tighten to specified torque.
Front wheel speed sensor tighlening torque:
11-16 N-m (1.1 - 1.6 kg-m, 8 - 12 ft-Ib)

(2) Rear wheel speed sensor removal and installation

Sernsor shim

Side flange

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

(0.0024 - 0.0366 |

3 : Coat with silicon bond 1215 (KP610 00260} or equivalert.

G - @ ?0:46- 0.6, W
1.6 Rear wheel spaed . 2.9 -43)
(3.1 -1, \ sensor ) \‘
8-12) .
2

Rear final drive

11 -16
(11-16,8-12) (2

C04-04258
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ST2770 000!

C11-06988

ﬁ ST2770 0001

/ =R

— ey

<vdoI 04710

— 1 c11-oe;;a

B : Coat with silicon bond 1215 or aquivalent.

[C) 11-18 Nem (1.1 - 1.8 kg-m, 8 - 12 fe-Ib)
Ve Rear whesel speed
sensor

-— G11-07008

4. Removal and Installation, Assembly and
Disassembly (Cont’d)

[Point 1] Rear wheel sensor rolor removal and
installation

CAUTION:

Remove or install sensor rotor after removing side flange

because it is installed in side flange. Refer to 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.

s Coat mating surfaces of differential case with sealant (sili-
con bond 1215 or equivalent). install rear wheel speed sen-
sor and tighten to specified torque.
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4. Removal and Installation, Assembly and
Disassembly (Cont’d)

4-4 HYDRAULIC UNIT AND RESERVOIR TANK

(1) Hydraulic unit and reservoir tank removal and installation, assembly and disassembly

p:nrn £hould be
. irstallad laang
*mnnc Installavon

Tupe Lrackot

tsom ord of Mase. Tightan

White poins Insert hosa 52 ip contacs
base of POt sucL ply.
Position champ aoprox,
Hon marking lwhte | 210 13 mm (0.4710 0.51
SCraw S0 remainag
dengeh is less than 3 mm
} (0,32 im). Tightan clawv
E dﬂlll& talts so bolt
\ " heaas 1ace ug <

. and irgige
O »= \vm de
V5 TSN

3‘ 5” B details

.’..ccpeer washar ax far as spool. The clamo bese of port secraly. Pasinon
must bo positicned clamp approx. 12 © 13 mm
Tigrten dam boit Attach racket | 75 MM{0.59 in) from (0.47 ta 0.51 1n) trom and of hose
bt m;h’“."l Jace aca ety 10| =8 #nd Tighlsn screw Tighesn sciew 30 femaning
rert of venicie 3rd e 101 50 yemsining length is leng is bexs han 3 o {0.12 in).
\ ~ rsert nube | 088 Then 3 mm (0.12 inl. Tighten demp balte 1o balt heads
in diip, check i taco L towards front of vahicie.
that it cloves correcty :
and bgheen

Ingers hose stud secwraly aligned correctly. lnsaft hose secu sty in
'Jl n w in posioning nole to ahgn | tube 8s far as spaol. the clamp must o
direcion certacity, positoned 15 ram (0.59 in} from hose end.

Irmert host B oty IN tubo Inaet hose 30 lip cortacts

Move hose 30

slignemevt mark tor

indicated position faces

fran of vehicle srd fits
] nk parting

Tighton sofew 50 - bo PoRTONSS . resacvoir ta

vamaining lencth s less_C details corvwcily, O details  lire.

vohclg| The marks to indicate position must be

han 3 rem {12 inl.

Resarvoir tank sida  --—_, -+
conractor D

Additional work required:
Remcval and inslaltation,

Q Coppsi ms% '/

Comrol
) presswre |

/
< :’0'_‘_[‘; [ - 118
R- f10- 12,
- 7289

A-20121-22.15:-200 [ 3.¢ {03.04,22-20

= Nm kg-m, fi1)

Suction hese

Groumd 21 27,
\\hne B -

Rear whoel speed
~~. &sreor bolt

©-4)
[ % -1s

{10-12 72- 87
Rezt tral drive ASSY

o . 118
(0-1272-87

4 1 Alwsys rapiace ghat syery
disassembly,

CD4-0427B

Prapqligr ahatt
. G Rear final S5Y JPou 1
rnort hoso stud M (0.3-0.8, Bygrauhe anit 22- Z'l h’):uu::-.o'fnp‘vu‘ l;oea-rtg‘;:\:ilt a)
securaly in ‘. . 13-29 {Posnt 1.2) * Nvm {k f-l
poswoning hole o ‘ 51) L, mul , \ n: {kg-m f-Ib)
align dirosuon correcty. / gq €¢: Always replace after every
A detsils R1- e PR disassembly. G04-04268
daalic ot bait Hog® br acket bt [Point 1] Hydraulic unit removal and installation

e Remove three bolts from rear final drive for left and right,
front and rear wheel speed sensors and hydraulic unit.
Remove rear final drive first.

CAUTION:

Support hydraulic unit adequately while removing final drive

unit.

e Remove hose bracket from 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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4.8
(0.6 -08, 29 -4.3) —

— Rear wrwel
speed sorsor

[ 4.0
04-06,29-43

Bracket

Hydeaulic unit

Qw&r ho“
-6
3e 51)VT

To wansier
) Coppor woahar

) Nem {kg-m, -1t Cara ' prassue pips
Q : Always replace shar every disassarnbly.

0-12
(1 f-12
-9

C04-04238

C04- 041‘:8

Retusn pipe
= T ™ Hydraulic unit

\

&7
6- 10 Nem (0.8-1.0 kg-m, 3 & To transfer

$
43-7.2%b) \\\lg(( ‘ {
Rear suspension Lo
Front =p .
memoer C02-0761B

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

e Only use genuine Nissan special power steering fluid.

® Make sure all piping connections are tightened securely.

e The reservoir tank is located inside trunk. To avoid oil spiil
during operation, remove carpet and spread rags in trunk.

e Pay attention to the reservoir tank oil level during opera-
tion. Be careful not to allow air to enter from the suction
side ang 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 spill 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: i 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 1o

perform the operalion described above.
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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.

® 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
torque.

4 ® Connect air bieeder connector intermittently, turn pump ON
4-5m sm and OFF and bleed air from reservoir tank return side.
(13-16M [o . 1(13-161

n [ CAUTION:
Stype 1 pole Stype 1 pole | After air bleeding is completed, a maximum air level height of
podenig o § mm (0.20 in) is allowable.
Reference: The retaining clip for the connector may be dam-

Oil filter surface aged or proper connection may not be possible,

o " R o make an air bleed switch as shown in figure to
Air height, € Return si perform operation.

5 mm {0.20 in) ) A . . . .
maximum » Suction side @ Connect air bleeder connector. Fill or drain reservoir tank
C02-07638 so0 oil volume is at MAX line.

CAUTION:

Turn ignition switch ON before adjusiing oll level.
Turn ignition switch OFF to complete air bleed operation.
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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 (6) . Balt(2) Bolt {4)
5.7 6-2116-21, § [ 16-21 (1.6 -21, 12 - 15)
(05 - 0.7, 36 - 5.1) 1215 = ?"

Bolt (1) Contra . ® bolt.(4)
DEmmna “ﬂ\? \ mim@ .M"H (3312 ﬁ.a,za-su
T War@ N S:::e‘:‘.mv:/ r \”"Q Fs‘f::(iiziggarprr
R Gasket i . S
© bolt (3) Return sp(ing__! i < xeS
| :

Steel batt—"

&)

bolt (1)
31-4

>

> (3.2-43,23-31)
<b0l1(2)

[ 3-«

2-43 23-31) -
©: Nem (kg-m, ft-ib} @ '

I : Apply recommended sealant TB1215 (Nissan genuine part: KP610-00250) or equivalent.
€23 : Always replace after every disassembly. C04-04298

8ot (2)

ot 1) Bﬁ“s"’._m.s.o.v. 8D ezn e [Point 1] Transfer disassembly

Removal

e Remove upper cover from transmission. Remove return
spring and steel ball from OD case.
e Remove control housing and gasket from transfer unit.

. | S r’
P
&K g l /‘\/ /

£~ :‘: :
5 : o (kgrm o) EREFES w ﬂ
€3 Always replace aftar svery disassembly. C04-04308

LIt o Full striking arm in direction of arrow mark (3rd gear posi-
=7 tion) shown in the figure. Use pin punch (special service

Striking tool) to remove retaining pin from striking arm by tapping
- | striking arm untit it can be removed.
CAUTION:
=| If retaining pin is tapped out completely, the retaining pin will
o fall in the transfer unit.

e

‘ == ~— Striking
AN G e
Kv32s 01100 | o4 ;

\

o ! 5
[ ) — i :
i \\ L C04-0431B
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]

1=

G t:\

: ~ Striking lever

=l

v
il

C04-04328

® Transmission — transfer
@© Transfer — transmission

7
Length befow head e ®
S 9®
5 g
| ® ® cospe3a8
R
i 3
a (41
IO Q,
(=) temgpenien (+)
0[ t
\ @° i ©04-0434B

sealart TB1215
(Nissan genuine
part:
KP210-00200)
or equivalent.

CQ4-04358

4,

Removal and Installation, Assembly and
Disassembly (Cont’d)
Insert a screwdriver in 4th gear position and press striking

lever in direction of arrow. When lever is secured, remove
striking arm.

There are three types of bolts in transfer unit. Remove bolts
in sequence indicated in figure. If necessary, tap bolts with
rubber hammer to loosen them.

Description Tightening torque

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

Length below head
mm (in)

75 (2.95)

31-42

(3.2-4.3,23-31) 45 1.77)

40 (1.57)

CAUTION:

(1)
(2)

@)

The transmission surface shown in the figure is viewed
from transmission side.

Do not loosen the M8 bolts at this point because they hold
the transmission case together. (The transfer unit bolts are
all M10 bolts.)

Do not scratch or damage front case or transmission mat-
ing surfaces. '

Remove transfer unit in upright position and do not tilt.

[Point 2] Transfer unit installation

Apply recommended sealant TB1215 (Nissan genuine part:
KP210-00200) or equivalent to mating surface and transmis-
sion.

CAUTION:

1)
(2)

OD case must be coated with sealant.
Coat striking lever end with Nissan MP special grease
before installation.
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Companion
flange =

T C04-04368

® Transmission — transfer ®
® Transfer — transmission

Length below head

!'Illllllmlh

® C04-04338

O3 &6
e
3rd gear position
Striking lever “SaF—=2/&)

C04.0437B

L
R

riking arm

4. Removal and Installation, Assembly and
Disassembly (Cont’d)

e Rotate companion 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 bolis in transfer unit. Remove bolts
in sequence indicated in figure.

Description Tightening torque Length below head
Bolit N-m (kg-m, ft-Ib) mm (in)
A 75 (2.95)
31-42
a5 (1.7
B (3.2-4.3, 23-31) 5 (177)
c 40 (1.57)

CAUTION:
The figure shows the transfer installation surface viewed from

transmission side.

e Press in striking rod, set 4th gear position and install strik-
ing arm in striking rod.

® Use screwdriver and set striking lever in 3rd gear and align
striking arm with striking rod retaining pin installation hole
position.

® 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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Bgd‘ @ .21,12-19)
5 7{05-07, 1821 (16 -
H e Bqlt {4)

26-51)

(1.9 - 25, g’
14.18) ?
LD |

[3: N (kg-m, fi-1b}

Return :prsngr-g g ﬂ\ N
e S\
Steel bail Y ] Y
AT x
< \
% apiel e
& (’:>\ X 7 !
o: N»m(kg-m nlb) u'-_//« N /(\
4 - Always replace aher every dluassembly ,_,//
= Bt (1 Bt (4)
EIHRIIN QFD“W) = |{Dj 18 .21 (18 21,12-15)
Contiol housing
i\ 8ot(2)
Upper covar 8-
— \—{1.6-21
12 - 18)

C04-04398

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 sel by @ bolts (2).
Description Tightening torque Length below head
Bolt N-m {kg-m, ft-Ib) mm (in})
A -7 16 (0.63
(0.5-0.7,36-5.1) (063)
19-25

B (1.9-2.5 14 - 18) 17.(067)

Cc 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 shouid 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 allow lint or cloth fibers from rags or gloves to contact the parts.
Always follow the specified tightening torque. Coat all 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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4. Removal and Installation, Assembly and

€ Seal bolt {1}
(torx balt)
19-28 —~

~Z " 119-24,13°17)
T
Y < -

NN

Z ,;:;(g/ ,Q \\\\-\:ﬁ_\ l<
_£Z '\>s>; A

N N iz
Als |‘)/
|tz

NS

7 Seal toit (6)
’ 19.-24
8- 24,
T: Nm {kgom -l ‘:4 -1
C04-0441B

€9 Alwayx raplace after every dissssembly.

Tire iron
€04-0442B

Disassembly (Cont’'d)
1 Removal

Qil pump removal

e Remove the seven bolits (1 torx bolt).

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.

e Remove inner and outer gear and detach pivot pin from
mainshaft.
e Remove O-ring from housing.
Qn o-rku O
Gil pump housing ®) (o)
23: Use Nizsan MP gpecial grease No. 2
€3 : Always repiace atter every Gisasseribly. €04-0444B
e Use oil seal pulier (special service tool) as shown in figure
and remove oil seal from housing.
§T3329 000/
C04-0445B
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C3 ELECTRICAL CONTROL TORQUE SPLIT 4WD SYSTEM (ATTESSA E-TS)
4. Removal and Installation, Assembly and

Disassembly (Cont’d)
® 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.

&3 : Use Nissan MP special graase No. 2
% : Always replace after every disassembly. 4 04478

e Use small snap ring pliers to remove seal ring from cover.
CAUTION: v

(1) Do not scratch 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 torque Length from head
Bolt N-m (kg-m, ft-1b) mm (in})
A (11 bolts) T 45 (1.77)
B (1 bolt) 165 (6.50)

. 16 - 21

4,

C (1 bolt) (1.6- 21,12 - 15) 120 {4.72)
D (1 bolt) 100 (3.94)
E (1 bolt) 45 (1.77)

C04-0448B
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Tire iron

€04-0450B

No. 2
C04-05228

;|
c
g
=
]
1]
3
<
0
[
3
)
Q
@
(]
n
[]

% : Selection part

C04-0451B

Oil strainer

40 - 60 mm

C04-04538

4. Removal and Installation, 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.

e Remove adjustment shim from front case.

Oil gutter removal

e Remove oil gutter from front case.
CAUTION:
Be careful not to damage pawls.

Oil strainer removal

® Remove three bolts and detach oil strainer.

CAUTION:
Do not damage screen.

Center drive shaft front bearing removal

e 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

C04-0456B

€3 : Always raplace after every disassembly. C04-04578

C04-04588

4. Removal and Installation, Assembly and
Disassembly (Cont’d)

Front drive shaft and drive chain removal

o 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

e Position suitable drift on center drive shaft and use puller
to remove spacer.

Clutch plate removal

e Use screwdriver and remove snap ring as shown in figure.
CAUTION: '
Replace snap ring afler every disassembly.

e Raise rear case as shown in figure and remove plate from
clutch drum.
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HT7235

HT7235

Clutch rod

C04-04628

Clutch rod

Withdrawal lever
C04-04638

4. Removal and Installation, Assembly and
Disassembly (Cont’d)
Center drive shaft removal

e 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.

e 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.

e Remove clutch release rod from withdrawal lever.
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. B {
7 A %}araonm
(O /\' ) iy ] (03_0.51 k“‘m
. ' /) <) 27 -37#1b)
. e O\t Q
N0 C04-04658
Deep socket
wrench
madification
L P
- -l | E
%817
(0854 . 0059 g
min |
L
L )
2 surface widh 17 (0.67)

Unit: mm (in}  C04-0446B

C04-04578

© 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 two 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
e 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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ST332% 0001

C04-0469B8

C04-04718

C04-0472B

4. Removal and Installation, Assembly and
Disassembly (Cont'd)

Companion flange oil seal removal
e Use oil seal puller (special service tool) to remove oil seal.

Center drive shaft rear bearing removal

® Use snap ring pliers to remove snap ring.

CAUTION:
Repiace 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 - 0.04 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 05001
7.00 (0.2756) 31346 05U00 31347 05000
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C04-0474B

S5T3329 000+

C04-04758

C04-0476B

C04-0477B

B mm (1.34 in) co4~o47esj

4. Removal and Installation, Assembly and
Disassembly (Cont’d)

Qil strainer inspection

e 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

o Use a drift (special service tool) and install oil seal flush
with case surface.

CAUTION:

Apply a thin coal of grease (Nissan MP special grease No. 2)
to oil seal lip.

Striking rod oil seal (M/T only) removal and installation

Removal

® 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)
{o oll seal lip.
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4. Removal and Installation, Assembly and
Disassembly (Cont’'d)

Disassembly inspection

e Check that front case one-way valve 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.

One-way valve

(© 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.

C04-0480B
Pressure flange removal
" KV3Ii 01100 s . N « ’
e Position spring compressor (special service tool), press in
release bearing retainer and use screwdriver to remove
& Snap ring Release snap ring.

baaring

Pressure

flange

€9 Always replace after every disassembly. C04-0481B

® Remove presSure flange and return spring from clutch
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

ST3002 1000 press out bearing.

Psessure flange  cps.04338
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Drift, outer diameter
65 - 70 mm
(256 - 2.76 in)

ST3006 1000

——

|
b

<P

C04-04858

C04-04868

C04-04888

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.

® Use screwdriver to remove thrust washer.

e Use screwdriver as shown in figure to separate needle
bearing assemblies into two parts and remove them.

CAUTION:

(1) Press cluich hub down o separate needle bearings.

(2) Be careful not to scratch needle bearings.

¢ Remove clutch hub from center drive shaft.
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I : Nissan

mulu-flud D C04-04898

Thrust washers

C04-04908

=)

&

C04-04918

Thrust washer Theust washes 1ing

R2: Acply quick-trying sealart #1000 or equivalent. ¥ C04-04928

Bearing retainer

—Release
| bearing
h C04-0493B

4. Removal and Installation, Assembly and
Disassembly (Cont’d)

Clutch hub installation

e Assemble 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 needle bearings with Nissan Multi-fluid D and
then assembie.

(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 While 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) U 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 sealant to preveni needle bearings from seizing.

Release bearing ASSY instailation

e Set bearing retainer on release bearing. Position plate as
shown in figure and press-fit to install.
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Release bearing

ASSY

70

Drift, inner diameter
65 mm (2.56 in),
outer diameter

mm {276 in)

Pressure flange

C04-0494B

C04-04828

£3: Alweys replace after every disassembly. C04-04958

TS

Drift, inner diameter

& mm {1.77 in)
outer diameter
53 mm (209 in)

C04-0496B

C04-04978

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 aligned with
the eight indentations on clutch drum.

_Clutch drum ASSY installation
- ® 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

® Assemble steel balls in center drive shaft in positions
shown in figure. Align notches (grooves) in speedometer
drive gear with steel balls and assemble.

CAUTION:

The notches in speedometer drive gear should face up.
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3B mm(1.30in),
outer diameter
39 mm (1.54 in}

Speedometer
dkive gear

C04-04988

Front bearing

€04-05038

Front bearing

Drift, inner diametsr

D3 35 mm (1.38 in)

Drift, outer diameter
35 mm (1.38B in)

Raar bearing

C04-05008

ift, innar diameter
mm (157 in)

&9

\ C04-05018

4. Removal and Installation, Assembly and
Disassembly (Cont’d)

e Set drift with 33 mm (1.30 in} inner diameter and 39 mm
(1.54 in) outer diameter on drive gear and install on press.

Front bearing removal and installation

Removal

e Set drift with outer diameter 39 mm (1.54 in) on bearing and
use puller to remove bearing.

CAUTION:
Be careful not to scratch sliding surface of front oil seal.

(© Front drive shaft

Instalialion

e Set drift with inner diameter 35 mm (1.38 in) on bearing and
press to install bearing.

Rear bearing removal and installation

Removal

e Set drift with outer diameter 35 mm (1.38 in) and use puller
to remove bearing.

Installation

e Setdrift with inner diameter 40 mm (1.57 in) on bearing and
use press to install.
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o

Drift, outar diameter
66 mm {256 in)

C04-0502B

€ : Always repiace after avery disassembly. C04-0470B

oyl
W)

Drift inner diameter
63 mm (2.48 in),
outer diameter

68 mm (2.68 In)

C04-05048

Apgly @8 thin coat of grease
- (Nissan MP special grease No.2)

[O] s¢-72m

(55 - 7.3 kg-m,
40 - 53 &-b)

Actustor ASSY

C04-0505B

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 683 mm (2.48 in) inner diameter and 68 mn
(2.68 in) outer diameter and install seal flush with case.

CAUTION:

Apply a thin coat of grease (Nissan MP special grease No. 2

to oil seal lip.

Reference: Use drift KV4(1 04830.

Actuator installation

o 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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e Apply

- I\:"i/';l/ Q

1324 or equivaient.
)/

Ttvae Bond

O

Deep socket
wrench
extension

L

heat —T
.. 16.6-17
(0.654 - 9..69]

34,2 {1.346) min.

\

Unit: mm (in}

2 surface

widkh 17 (0.67)

€04-05428

A/
\ 3 {0.38 - 0.51 kg-m,
@ "%i ‘ 2737 #1b) (2)
(A= o

C04-04658

Clitch release rod

Withdrawal 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 specified torque.

Baffle plate installation

e Install baffle 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 retease rod as shown in figure.
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Release besring

retainer protrusion

W)

Protrusions (2)

Ralease

bearing ratainer

pratrusion
Clutch drum

y

C04-0510B

4. Removal and Instaliation, Assembly and
Disassembly (Cont’d)

® 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 left
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 clutch 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 parls of companion flange oil seal are
not scratched or worn.
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Retainer plate
|thickness: 6 mm ({0.20 in)/plate]

Driven plates (12)
L

*Retainer plate

Pressure flange

Oriva plates (7)

Clhueh hub
%: Selaction parts

Driven plate and
retainer plate

druom

C04-0511B

1Always replace after

€ overy disaszembly. @ Snap ring

\
0/ Snap |-"m\ \ » O =y
€3 : Always replace after every disassembly.)

O

C04-05138

4. Removal and Installation, Assembly and
Disassembly (Cont'd)

Clutch plate installation

e Make sure clutch plate is assembied correctly in sequence
indicated in figure.

CAUTION:

(1) Assembile clutch drum so lubrication holes are not aligned
with gear teeth positions of driven plate and retainer plate.

(2) Afler assembling one retainer plate that is 5 mm (0.20 in)
thick, install driven plate with drive plate.

o Use screwdriver to install snap ring.
CAUTION:
Replace snap ring after every disassembly

Gap measurement and retainer plate selection

o 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_ess Part number Thlckn'ess Part number
mm (in) mm (in)
4.8 (0.189) 31537 05000 6.0 (0.236) 31537 05006
5.0 (0.197) 31537 05U01 6.2 (0.244) 31537 05007
5.2 {0.205) 31537 05U02 6.4 (0.252) 31537 05U08
5.4 (0.213) 31537 05U03 6.6 {0.260) 31537 05009
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, outer diameter
70 mm {2.76 in),
inner diameter
51 mm (201 in)

C04-0514B

Drift, outer diameter
73 mim (287 in),
inner diameter

C04-0515B

Ouer diameter
52 mm {2.05 in)
inner diameter
45.mm (.77 In)

Chuch

Retainer ek >, bearing

Ingtallation
direction

C04-05178

C04-05188

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

e 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

e 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 installation

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

s A Front case

; 7 sion

8 dimansion

Ty A
dimen-

- J-#-

Fromt drive sprocket

Y

Rear case

€04-05198

Front case

A dimension
measurement

B dimension
measurement

Depth gauge

4. Removal and Installation, Assembly and
Disassembly (Cont’'d)

Clutch hub end play adjustment

e Use depth gauge and V-block to measure T, dimension
{adjustment shim thickness) shown in figure. Adjust end
ptay 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.

e Piace V-block and depth gauge in rear case as shown in
figure. Measure dimension B to clutch 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 hick
hlckn.ess Part number Thie n.ess Part number
mm (in) mm (in)
) . 112 4
0.4 (0.016) 33112 05U0 0.8 (0.031) 33112 05U02
0.5 (0.020) 33112 05U05 0.9 (0.035) 33112 05U03
0.6 (0.024) 33112 05U00 1' 0 (0'039) 33112 05U06
0.7 (0.028) 33112 05U01 o
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C3 ELECTRICAL CONTROL TORQUE SPLIT 4WD SYSTEM (ATTESSA E-TS)

[ 37-508m
{0.38 - 0.51 kg-m,
27 -37 #1b}

C04-05418

&3’ Adjustment shi?n__\ o o
= Coat with Nissan special grease No. 2
% : Selection part C04-0522B

BCoat with sealing fluid 518.
(C1335 31x25) ot

C04-05248

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 clutch hub front bearing mat-
ing surface.

e 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 transmission installation surface.

CH-110



C3 ELECTRICAL CONTROL TORQUE SPLIT 4WD SYSTEM (ATTESSA E-TS)

C04-0449B

//

Oxift, inner diameter i

@ rom(157in), €..LTy
outer diameter
47 mm (1.85 in}

frort bearing

< o /’j
=
<
f—‘g/_:""'f J7 Jnatallation direction
| 27 aton ¢

€ : Always repiacs after every disassembly.  cpa gsosg

\2\ Seal ring ~,

alignmertt end

€33: Always replace after every disassembly. C04-0526B

l Qe O-ring

! T
IEB: Coat with Nissan special grease No. 2.
€3 : Always replace after every disassembly. C04-0447B

4. Removal and Installation, Assembly and
Disassembly (Cont’'d)

¢ Install front cover bolts as shown in figure and tighten to
specified tightening torque. :

Description Tightening torque Leﬁgth from head
Bolt N-m (kg-m, ft-Ib) mm (in)
A (11 bolts) 45 (1.77)
B (1 bolt) ' 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 shatft front bearing installation

o 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 seal ring in groove of oil pump
cover.

CAUTION:

1. (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 ail pump cover.

CAUTION:
Always replace O-ring after every disassembly.
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C3 ELECTRICAL CONTROL TORQUE SPLIT 4WD SYSTEM (ATTESSA E-TS)

1A Sealing fluid 518
ay (G133 31X25).

CD4-05278

Vaseline|

Center drive shaft
C04-05288

Align oil seal with case end
surface and press-fit 1o install,

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.

o Use drift with 60 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)

QO!ing@
~&D

Rl #Outer gear

Qit pump housing

Companion flange

* : Salection part . o
€9 Always replace after every disassembly,
£33 : Coat with Nissan MP special grease No. 2.
C04-0531B

€ Seel bait {1)
{iorx bolt)

{2z N (x-m, Rty
Q : Alwarys reptacs alter every Gisassembly.

4. Removal and Installation, Assembly and
Disassembly (Cont’d)

o Install outer gear in oil pump housing.

CAUTION:

Inner gear must be aligned with inner gear insialiation 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 slde 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 (inciuding 1 torx bolt) to specified
torque.

CAUTION:
Do not reuse inslallation 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 L
Part number Description
Flange wrench : Rear propeller shaft
ST3154 0000 1st and 2nd propeller shaft
a = 63 mm (2.48 in) \(Q\ separation

€00-024!

Cam sprocket wrench
KV101 09900 @9 i
fl
a = 100 mm (3.94 in) . Companion flange removal
b = 54 mm (2.13 in) 3

CO3-0154

Beari I .
ST:&;?;;)%““ Center bearing removal

C00-0014

1. Summary

The journal cannot be disassembled from the 2856 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 instailation of 3F80A-VL107 from the vehicle and center bearing removal and
installation.

Specifications
Front
Engine RB26DETT
Description Transmission M/T
Mode! number ) 2856A
Length mm (in) 629 (24.76)
Quter diameter mm (in) 31.8 + 40 (1.252 + 1.579H)
Journal bearing form Shell type (cannot 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

Inspection standard vailues

Shell type (cannot be disassembled)

Front propeller shaft

Rear propelier shaft

. Part
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(2.4-3.3,17 - 24)

Tightening torque Transfer unit - rear propeller 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)

Front final drive

Rear final driva

90°.180°,270°

2. On-vehicle Inspection

2-1 PROPELLER SHAFT PLAY INSPECTION

Perform the following procedures for propeller shaft play
inspection and repair.

Remove undercoating and dirt from propeller shaft. Per:
form driving test to check for propeller play.

if propeller shaft play is detected, separate propeller shaft
and final drive. Move companion ftange to offset position of
90°, 180°, 270° (rear final drive is 60°, 120°, 180°, 240°, 300°)
and install again.

Check propeller shaft play in each position by driving test.
If propeller shaft play is detected after performing these
procedures, replace propeller shaft ASSY.
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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. If
damaged, replace propeller shaft assembly.

e If center bearing is noisy or damaged, replace center bear-
ing.

2-3 CONSTANT VELOCITY JOINT INSPECTION

® 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

QO-ring

(Poirt 3] 0/

Center besring upper
bracket

|Point 1, 2)

|Poirt 1, 3]

64.74

88 -75,
. 47 - 54)
[Poirt 1, 3 Rear propsiier shaft '
{3F80A-VL107)
Additional work required {front propeller shaft)
Remove and install: @\grear::;tbeanng iower
Clutch operating cylinder i
(32: Nem (kg-m, ft-Ib) & O 20-2320- za 19.17) “°
& : Aiways replace after every disassembly. QM” 98 (9.0 - 10, 85 - 72) (3.2 3.9 24 -28)
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C4 PROPELLER SHAFT

Front propeller shaft,
front final drive side

/N
Rear propeller shaft, rear final drive side

Velocity joint

Wrap in cloth or rubber to prevent tools
and parts from interfering.

C05-0084B

3. Propeller Shaft Removal and Installation,
Assembly and Disassembly (Cont’d)
[Point 1] Propelier shaft removal

o Make alignment marks on companion flange before sepa-
rating connection parts of propelier 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 shatt 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, replace propeller shaft ASSY.

Axial direction play limit:
0 mm (0 in)
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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 propeller shaft center bearing removal
and installation.

Canter bearing cushion

Center bearing ASSY

Propeller shaft
(1st tube}

Propesller shaft
{2nd tube)

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

€3 : Always replace after every disassembly.

H 64- 74 & : Apply a coat of multi-purpose lithium grease containing
{65 - 2.5, 47 - 54) molybdenum disulfide to the end 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 1st and 2nd
tubes.

CAUTION:

(1) At assembly, position alignment marks and then connect
parts.

(2) Paint alignment marks. Do not scratch paris.

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 scratch parts.
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C4 PROPELLER SHAFT
3. Propeller Shaft Removal and Installation,

Assembly and Disassembly (Cont’d)

e Use special service tool for propeller shaft bolts and
remove lock nuts.

KVIDI 03900

e Use puller to remove companion flange.

e Use special service tool and hydraulic press to remove
center bearing.

Hydraulic
press

ST3003 1000

]
C05-0011B

Installation

e Install center bearing with side marked “'F’* facing front of
vehicle.

CAUTION:

Apply a coat of mulli-purpose lithium grease (KR106-00010) con-

taining molybdenum disulfide to the end face of the center

bearing and both sides of the washer.

C056-00128

o Tighten lock nut to specified tightening torque and then
caulk securely.

CAUTION:

Replace lock nuts after every disassembly.
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CS5 FINAL DRIVE

OPERATION PRECAUTIONS

e The transmission must always be jacked from the bottom for removal and installation.
e Do not reuse gear oil.

e During removal, installation 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 : Descriplion
Tool number
Flange wrench a: 80° Companion flange removal
873153 Q000 b: 100° ¢

¢: 70 mm (2.76 in)

a
b
€00-0023
Oil seal puller Qil seal removal
ST3329 0001
- C00-0138 _
Drift a: 60 mm (2.36 in) dia. Side shaft bearing installa-
S§T3340 0001 b: 47 mm (1.85 in) dia. tion
‘Companlon flange, side
shaft oil seal inslatlation

Drift a: 54 mm (2.13 in) dia. Right side oil seal installa-
KV381 00300 b: 46 mm {1.81 in) dia. tion

c: 32 mm (1.26 in) dia.
Drift a: 70 mm (2.76 in) dia. Side retainer, side shaft
ST3672 3000 b: 40 mm (1.57 in) dia. installation

¢: 29 mm (1.14 in) dia.
Drift a: 32 mm (1.26 in) dia. Side shaft bearing removal
S§T3322 0000 b: 31.5 mm (1.240 in) dia.

¢: 21.5 mm (0.846 in) dia.
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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
ST3061 1000

C00-0058

Drive pinion bearing outer
race installation

Side oil seal installation
Side bearing outer seal
instalfation

Adapter setting plate
§T2381 0001

€00-0246

Side shatt side retainer
disassembly

Cam sprocket wrench
Kv101 09900

a: 100 mm (3.94 in) dia.
b: 54 mm (2.13 in) dia.

Campanion flange nut
removal and installiation

Preload gauge
$T3127 S000

C00-0039

Drive pinion rotation rasis-
tance measuremant

Drift
S$T3072 0000

a: 77 mm (3.03 in) dia.
b: 55.5 mm (2.185 in) dia.

coc-giet

Qil seal instaliation
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Tool name Description
Tool number
Drift A: 77 mm (3.03 in) dia. Drive pinion ail seal installation
KV381 00500 B: 55 mm (2.17 in) dia. - Side shaft oil seal installation (retainer side)
S§T302 0000 7 :
ArB

C00-0055
Outer race Side bearing outer race removal
puller Side oil seal removal
ST3329 0001

C00-0054
Puller set Side bearing removal
$T3306 S004 ' %
Puller Drive pinion bearing removal
ST3003 1000
Drift bar

ST3532 5000

Drive pinion bearing outer race installation
Side oil seal installation

Drift 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 instaliation
ST3323 2000 B: 41 mm (1.61 in) dia.
C: 28 mm (1.10 in) dia.
C00-0156
Drift A: 49 mm (1.83 in) dia. Side bearing installation
ST3532 1000 B: 41 mm (1.61 in) dia. A Side oil seal installation (gear case side)
B
|
C00-0059
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Yool name
Tool number

Description

Drift
ST3062 1000

A: 78 mm (3.11 in) dia.
B: 59 mm (2.32 in) dia.

>

Side bearing outer race instaliation

C00-0059
Pin punch Pinion mate shaft lock pin removal and instal-
KVv311 00300 lation

— ()

C00-0084
Inner race A: 80 mm (3.15 in) dia. . Driva pinion bearing installation
adapter B: 38 mm (1.50 in) dia. 5 Side shaft and retainer installation
ST3003 2000 C: 31 mm (1.22 in) dia.

C00-0062

COMMERCIAL SERVICE TOOLS

Tool name Description
Tool number
Drift A: 80 mm (3.15 In) dia. installing drive pinion rear bearing
ST3090 1000 B: 45 mm (1.77 In) dia.

C: 35 mm (1.38 in) dia.
Side flange Checking side gear backlash
dummy

KV381 05150

Drift A: 30 mm (1.18 in) dia. Removing drive pinion
ST337 10000 B: 23 mm {0.91 in) dia.

Drift A: 38 mm (1.50 in) dia. Remaoving drive pinion
873306 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. Instailing side bearing
§7T3323 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
ST3340 0001 B: 47 mm (1.85 in) dia. ‘

Drift A: 80 mm (3.54 in) dia. . Installing drive pinion bearing outer
KVv381 02200 B: 55.3 mm (2.177 in) dia.

Differential Companion flange nut removal and installation
flange tool
HT7278
Torque wrench Tightening nuls and bolts
Puller Companion flange removal
Dial gauge test Hypoid gear backlash measurement, drive
indicator gear rear face play measurement, companion
flange play measuremant
Depth gauge Side shaft end play caiculation
Name . Application
Locktite Prevents drive gear bolts from loosening
Preparation

o Side retainer instatlation hoie
equipment Liquid gasket (Three Bond 1215) e Carrier case cover
e Drain, filler plug

LSD GL-5 80W-90 (Rear)

0il Nissan gear oil hypoid
GL5-85W-90 (Front)

Lubrication oil

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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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-Oil Pan Removal and Installation.

1-1 SPECIFICATIONS

(1) Eront final drive (F160)

Engine RB26DETT
T -
ransmission M/T

ltem
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 € (imp qt) Nissan gear oil hypoid GL-5 85W-90 [approx. 1.0 (7/8)]

(2) Rear final drive [R200 (mechanical LSD)]

Engine RB26DETT
T o
ransmission M/T

Item
Model number R200 (mechanical LSD)
Final gear ratio ' 4111
Ditferential type 4-pinion

Drive gear/drive pinion 37/9
Number of gear teeth

Side gear/pinion mate gear 16710
Drive pinion adjustment spacer Solid
Oil and quantity ¢ (Imp qt) | Nissan gear oil hypoid LSD GL-5 80W-980 [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)

Item

Standard value

Rin e rf
"9 gea?r rear surace ru.noul . Deflection limit 0.05 (0.0020) max.
Companion flange deflection mm {in)
ive pini 1 | Drive pinion preload (P) Oil seal 0.8-1.1(0.08-0.11,06- 0.8
Drive pinion total P p installation . (0. 11, 06-0. )
preload Side shaf 16 2(0.16-0.22, 1.2
i t 6-22(0.16-0.22, 1.2 - 1.6)
N-m (kg-m, ft-Ib) Ide sha
Total preload installation [P + 0.8- 1.1 (0.08 - 0.11, 0.6 - 0.8)]
Drive pinion nut 167 - 196 (17 - 20, 123 - 145)
Tightenlng tofque Rlng gear 93 - 113 (9.5 - 115. 69 - 83)
N-m (kg-m, ft-Ib) | Side retainer 16-19 (1.6 - 1.9, 12 - 14)
Side shaft 16-21(1.6-21,12 - 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) 38424 W1010 0.86 - 0.89 (0.0339 - 0.0350) 38424 W1016
0.71 - 0.74 (0.0280 - 0.0291) 38424 W1011 0.89 - 0.92 (0.0350 - 0.0362) 38424 W1017
0.74 - 0.77 (0.0291 - 0.0303) 38424 W1012 0.92 - 0.95 (0.0362 - 0.0374) 38424 W1018
0.77 - 0.80 (0.0303 - 0.0315) 38424 W1013 0.95 - 0.98 (0.0374 - 0.0386) 38424 w1019
0.80 - 0.83 (0.0315 - 0.0327) 38424 W1014 0.98 - 1.01 (0.0386 - 0.0398) 38424 W1020
0.83 - 0.86 (0.0327 - 0.0339) 38424 W1015 1.01 - 1.04 (0.0398 - 0.0409) 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 03V60
38453 03vé1

0.80 (0.0315)

38453 03Vv69

.8 X 0
045 (00177 38453 00V62 085 (00335 ga4ss oavre
0.50 (0.0197) 38453 03v63 ' ’
0.95 (0.0374) 38453 03v72
0.55 (0.0217) 38453 03v64
1.00 {0.0394) 38453 03v73
0.60 (0.0236) 38453 03v65
1.05 (0.0413) 38453 03v74
0.65 (0.0256) 38453 03V66
1.10 (0.0433) 38453 03V75
0.70 (0.0276) 38453 03v67 1.15 (0.0453) 38453 03V76
0.75 (0.0295) 38453 03v638 ’ ’
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 - 2,17 (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 03V00
38453 03V01
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 03v12
38453 03Vv13
38453 03V14
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C5 FINAL DRIVE

1. Summary (Cont’d)

Iltem

Standard value

Backlash 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)

Part number

3.09 (0.1217)
312 (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 U1504
38154 U1505
38154 U1506
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 (0.1406)
3.60 (0.1417)
3.63 (0.1429)
3.66 (0.1441)

38154 U1510
38154 U151
38154 U1512
38154 U1513
38154 U1514
38154 U1515
38154 U1516
38154 U1517
38154 U1518
38154 U1519

Pinicn bearing preload

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

0.8 - 1.1 (0.08 - 0.11,0.6 - 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)
2.34 - 2.36 (0.0921 - 0.0929)
2.36 - 2.38 (0.0929 - 0.0937)
2.38 - 2.40 (0.0937 - 0.0945)
2.40 - 2.42 (0.0945 - 0.0953)
2.42 - 2.44 (0.0953 - 0.0961)
2.44 - 2.46 (0.0961 - 0.0969)

38141 09400
38140 09400
38139 09400
38138 09400
38137 09400
38136 09400
38135 09400
38134 09400

2.46 - 2.48 (0.0969 - 0.0976)
2.48 - 2.50 (0.0976 - 0.0984)
2.50 - 2.52 (0.0984 - 0.0092)
2.52 - 2.54 (0.0992 - 0.1000)
2.54 - 2.56 (0.1000 - 0.1008)
2,56 - 2.58 (0.1008 - 0.1016)
2.58 - 2.60 (0.1016 - 0.1024)

38133 08400
38132 09400
38131 09400
38130 09400
38129 09400
38128 09400
38127 09400

Side shaft axial end play

mm (in)

0-0.1(0-0.004)

Side retainer adjusting shim

Thickness mm (in)

Part number

Thickness mm (in)

Part number

0.08 - 0.12 (0.0031 - 0.0047)
0.18 - 0.22 (0.0071 - 0.0087)
0.27 - 0.33 {0.0106 - 0.0130)

38233 03V01
38233 03V02
36233 03v03

0.37 - 0.43 (0.0146 - 0.0169)
0.46 - 0.54 (0.0181 - 0.0213)

38233 03V04
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
Ring gear rear runout , Runout limit 0.05 (0.020) max.
Companion flange runout mm (in)
Drive pinion total preload N-m {kg-m, ft-Ib) 14-31(0.14-0.32,10-23)
Side bearing preload N-m (kg-m, fi-lb) 0.3-1.5(0.03-0.15,0.2 - 1.1)
Pinion nut tightening torque N-m (kg-m, ft-b) 186 - 294 (19 - 30, 137 - 217)
Ring gear bolt tightening torque N-m (kg-m, ft-Ib) 177 - 196 (18 - 20, 130 - 145)
tem Standard value
) R200 (mechanical LSD)
Side gear rear surface clearance mm (in)
Non-adjustable

Side bearing preload adjusling washer selection calculation equation

T,: Left side (drive gear rear side) washer thickness T, =(A-C+D+E+ G) x 0.01 + 207

T,: Right side (drive gear, gear tooth side) washer thickness T,=(B-D + F) x 0.01 + 207

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 value: 97 mm (3.82 in)] Note 1

E: Bearing mark [Standard value: 21 mm (0.83 in)} Note 2

F: Bearing mark [Standard value: 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 subiracted from actual
measured value in 0.01 increments.
For exampie: The E3 mark indicates 20.97 mm (0.8256 in).
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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)

0.13 - 0.18 (0.00571 - 0.0071)

Pinion height adjusting washer R200 (mechanical LSD)

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)
3.30 (0.1299)
3.33 (0.1311)
3.36 (0.1323)

38154 P6017
38154 PED18
381564 P6019
38154 P6020
38154 P6021
38154 P6022
38154 P6023
38154 P6024
38154 P6025
38154 P6026

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 (0.1406)
3.80 (0.1417)
3.63 (0.1429)
3.66 (0.1441)

38154 P6027
38154 P6028
38154 P6029
38154 P6030
38154 P6031
38154 P6032
38154 P6033
38154 P6034
38154 P6035
38154 P6036

Drive pinion bearing preload N-m {kg-m, fi-Ib) 1.1-1.7(0.11-0.17,08 -1.2)

Drive pinion preload adjusting washer spacer R200 (mechanical LSD)

Thickness mm (in) Part number Thickness mm (in) Part number

45.6 (1.795)
45.9 (1.807)
46.2 (1.819)

38165 10V05
38165 10V06
38165 10vV07

46.5 (1.831)
46.8 (1.843)

38165 10VQ0
38165 10VO1

Drive pinion preload 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)

38125 61001
38126 61001
38127 61001
38128 61001
38129 61001
38130 61001
38131 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

3.95 (0.1585) 38132 61001

LSD friction plate

Part number

38432 NS0QO
38432 N9001

Thickness mm {in)

1.75 (0.0689)
1.85 (0.0728)

NOTE: Pinion bearing preload and total preload refer to values measured when oil seals are install.
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C5 FINAL DRIVE

mm Front

QOil ssal

C06-0403B

€06-04058

C06-0407B

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] ONl level inspection
¢ Check oil level from filler plug hoie.
e Use recommended Nissan gear oil hypoid GL-5 85W-90.
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 fi-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.
e Check companion flange seal surface for wear and replace
if worn.

CAUTION:
Do not repair companion flange with sandpaper or use again.

e Use screwdriver to remove oil seal.
CAUTION:
Never reuse oil seal.
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C5 FINAL DRIVE

€06-0406B

Housing

C06-04108

\
\ KV 381 ooaﬁ\

k‘.\ Pips, inner diameter
' 25 mm ({0.98 in) min.

C06-0411B

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 tooil) to tighten drive
pinion nut to specified torque.
Tightening torque:
167 - 196 N-m (17 - 20 kg-m, 123 - 145 #-1b)
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

e Remove oil seal using oil seal puller (special service tool).
CAUTION:
Never reuse the oil seal.

o 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

C06-0414B

Oil seal

[ S

Gasket

C06-02938

C€06-02808

2. On-vehicle Inspection and Preparation
(Cont’d)

® Left oil seal

® 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. If 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.

® When there is leak from gasket, remove differential assem-
bly from vehicle and replace gasket.

[Point 2] Oil level inspection
e Check oil level from filler plug hole.
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C5 FINAL DRIVE

C06-02828

€06-02838

C06-02858

C06-0319B8

2. On-vehicle Inspection and Preparation

(Cont'd)

[Point 3] Front oil seal replacement

e Before o0il 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.

o Install oil seal using drift (special service tool).

CAUTION:

{1) Do not install seal at angle.

(2) Coat sliding surface 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)
@ Adjust drive pinion total preload to same value before oil
seal replacement.
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C5 FINAL DRIVE

C06-02868

ST3329 000!

C06-0287B

C06-0288B

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 Installation). Insert lug nut wrench into notch
as lever and remove circlip.

e Circlip removal value

R200 (right & left) Final drive side

e Use oil seal puller (special service tool) to remove oil seal.

o 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 al angle.

(2) Coat sliding surface of oil seal lip with MP special grease
No. 2.
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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 installation).
2 Side shaft removal and installation

O] 16-21 Nm
(1.6 - 21 kg-m, 12 - 15 ft-ib)

& Spacer {Point 1]

*Shim [Point 2}

Side shaft assembly

* : Selection parts

¢ : Always replace after every disassembly. C06.04158

[Point 1] Spacer installation

® Install spacer so packing side faces final drive housing
side.

CAUTION:

Never reuse spacer.

Spacer

Mousing side

Packing

C06-0416B

Side retainer  Side shaft [Point 2] Side shaft bearing end play measurement

e Measure dimensions A and B shown in figure to calculate
side shaft bearing end play.

C06-04268
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C5 FINAL DRIVE
3. Final Drive Removal and Installation,
Assembly and Disassembly (Cont’d)

e Measure dimension A as shown in figure.
CAUTION:
Measure bearing on outer race side.

C08-0427B

e Measure dimension B as shown in figure.

C06-04288

Side shaft bearing adjusting shim selection

e Use the following 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 03VO01
0.2 (0.008) 38233 03v02
0.3 (0.012) 38233 03v03
0.4 (0.016) 38233 03V04
0.5 (0.020) 38233 03Vv05

Side shaft end play inspection

e Install side shaft in vehicle and check end play. Refer to 2-£
SIDE SHAFT END PLAY 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 LSD)]

. 8-1 _ 44-58
-~ (221'1 _262_7 ® Cq(0.45 - 0,59
ETS hydradlic unit 5 - 20) ‘ 3.3-49)
108(8.5 - 11
Qz-2 o
S Y2122, 15-20)2
44-5.8 )
S ,ﬁ‘;;ﬂ 96 - 118" (0.45 - 0.59, Power cylinder assembly
N : (10-12,  33-43) " Vehicles equipped with
Upper stopper 72 - 87) [Point 4] ———— SUPER HICAS system —
Dust shiald ) .

Final drive asseambly
[Poirt 3)

Propeller shaft
[Point 1)

{ ﬁ ' !i [ @8- 118 (10 - 12,72 - 87) _
[ ea-74 LM 98.118(10-12, 72-87). [O2: Nem (kgem, fr-to)

. (6.5-7.5, 47 - 54) C06-0417B

[Point 1] Propellér shatt 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 not scratch the parts.

[Point 2] Dust shield removal and installation

Removal
e Use screwdriver to remove dust shield as shown in figure.

C06-03948
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C5 FINAL DRIVE

C06-0395B

C06-03978

8-11
44 -58 © (0.8-1.1, 55.2.0)

({045 - 050,
8 -108 en g:.u)
@[ @s- 1, View E
62- 80) '
o - .
- - o 045 059
—_— 33-4.
\ N e 108
U TR 9 (8.6 - 11, 62 20)
O s -1.62-80) @ ViewE
[: Nem (kg-m, fi-lb)  Power cyfinder

C06-0290B

N

C06-03348

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 Install 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

e 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

3. Final Drive Removal and Installation,
Assembly and Disassembly (Cont’d)
Installation

e Assembly is the reverse of disassembly.

CAUTION:

Pay atiention 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 Power cylinder bolt tightening torque:

0602968 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:
2.0722 mm (0.079 13272 in)

3-2 FINAL DRIVE ASSEMBLY AND DISASSEMBLY

(1) Front final drive (F160)

F160 model Side retainer Cil pan one-piece
. ; aluminum housing

> o
|
o)
1
2]
% b
3
::|: 3
] |' i i

i - I —
Engine assembly AT 2 = ' 1“*‘}“%”4— o

T =5

\/ e T e e =00,
Drive gear . l _
fﬂ 3 & Side shatt Pinion mate gear One-plece
A Srf \\ R : . gusset
7N Al
' ' /;: ron
= ( l\ ':-.ij
gt ' \ Drive pinion gear
ide gear Pipe through oil pan \\~= C06-0399A
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C5 FINAL DRIVE
3. Final Drive Removal and Installation,

’d)

Assembly and Disassembly (Cont
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C5 FINAL DRIVE

C06-0450B

C06-04528

3. Final Drive Removal and Installation,
Assembly and Disassembly (Cont’'d)

[Point 1] Inspection before disassembly

e Drain oil.
e 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

e Turn companion flange a few times. Use preload gauge to
measure iotal 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.

e 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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C5 FINAL DRIVE

C06-04558

3. Final Drive Removal and Installation,
Assembly and Disassembly (Cont’d)

Use thinner side bearing washer

Excess backlash: . .
{carrier case side).

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 runout.
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
propelier 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.

® Ifrunout is still not within the specification range even after
rotating relative positions of flange and drive pinion,
replace companion flange.

e If runoutis still not within the specification range even after
replacing companion filange, 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

Heel side

C06-04568

C06-04578

C06-04598

[\

3. Final Drive Removal and Installation,
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 coniact

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.

o Insertscrewdriver 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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Carrior case side

C06-0460B

Carrier case side

__"Er\’\))

¥ co6-0461B

C06-04628

C06-0463B

C06-04648

3. Final Drive Removal and Installation,
Assembly and Disassembly (Cont’d)
e Use puiler {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.

® 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 to
pinion threads.

e Using copper hammer, remove drive pinion from carrier
case.
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Companion flange Differential case side
side

C06-04658

-

C06-03448

ST3306 S001

=il
$T3306 S001°

ST3306 5001 Notches

§T3306 S00f

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

o 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 bolts. .
e Tap side of drive gear with plastic hammer and remove
drive gear.
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Feeler gauge

Differential center line

C06-0467B

feeler gauges of same thickness

C06-04688

Feeler gauge of
sama thickness

C06-0469B8

C06-04708B

C06-04718

3. Final Drive Removal and Instaliation,
Assembly and Disassembly (Cont’'d)

(© Side gear surface clearance inspection

Clean thoroughly to prevent side gear, side gear thrust
washer and differential case from being coated with gear
oil.

Position differential case upright to enable side gear mea-
surement.

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.
Rotate side gear, measure clearance in three locations and
calculate average value.
Side gear rear clearance:
0.15 mm (0.0059 in) max. (Gear must rotate without
resistance.)

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.

Insufficient rear clearance: Use thinner thrust washer.

Disassembly

Use pin punch (special service tool) to remove pinion mate
shaft lock pin.

Remove pinion mate shaft.
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3. Final Drive Removal and Installiation,
Assembly and Disassembly (Cont’d)

Rotate pinion mate gear. Remove pinion maie gear and
pinion mate thrust washer, side gear and side gear thrust

washer from differential case.

C06-04728

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.

C06-0472B

[Point 5] Side shaft assembly disassembly

. Hydraulic press
Use hydraulic press and remove side shaft from retainer.

g .

-®
= @@« Q@«

@

Q

[}
$T2381 0001
C06-04208
e Use hydraulic puller (special service tool) and remove oil
seal from retainer.
ST 3329 000!
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

g

Sida retainer

€3 Oil seal

Side shaft

€ : Always replace after every disassembly.

Assembly and Disassembly (Cont'd)

o Clean disassembled parts in suitable solvent and blow dry
with compressed air. Repair or replace worn or scratched
parts as follows.

ltem Processing
o Replace oil 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 Rotale bearing by hand and check for wear, scratches,
Bearing pitting or flaking. Replace bearing if noisy or damaged
or rotation is not smooth.
0il seal e Always replace with new seal after removal. Replace if
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.

ltemn 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.
e if gears are cracked, scratched or damaged replace as set.
Bearin & Check for wear, scratches, pitting, rust or flaking. Rotate bearing by hand and
9 replace as necessary.
e Check for wear, scratches, or other damage on gear surface and replace as
Side gear and pinion mate gear necessary.
e Check for wear, seizing of thrust washer and replace as necessary.
Side gear and pinion mate gear thrust o Check for wear, seizing, scratches, or other damage and replace as neces-
washer sary.
Gil seal ® Always replace with new seal after removal. Replace if there Is lip wear,
fatigue 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)] o
Companion flange ° p' _c . : 'P Y W [app ( )] or
exhibits fatigue.
Side retaing_ [Point 7] Differential case assembly
ive gear . .
Circlip Cirelip ® Assemble thrust washer in side gear.
Note:
- Make sure thrust washer used in assembly is same washer or
1 : f thickness as disassembled washer.
T : e Coat sliding parts of differential case, gears and thrust
alla — washer with gear oil.
ﬁ%:’?:gimr e Assemble side gear and thrust washer, pinion mate gear
side) and thrust washer in differential case.
Carrier case
CN6-0475B
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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.

C06-0476B

o Align differential case lock pin hole and shaft lock pin hole
and assemble pinion mate shaft.

C06-0477B

Differersial center line | ®  Place differential case so side gear to be measured faces
= up.

C06-04678

e 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.
o 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.)

C06-0466B

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.

Feeler gauge of
same thickness

C06-0469B
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Side gear thrust washers

3. Final Drive Removal and Installation,

Assembly and Disassembly (Cont’d)

Thickness mm (in)

Part number

0.68 - 0.71
(0.0268 - 0.0280)
0.71-0.74
(0.0280 - 0.0291)

074-077
{0.0291 - 0.0303)
0.77 - 0.80
(0.0303 - 0.0315)

38424 W1010

38424 W1011

38424 W1012

38424 W1013

Thickness mm (in) Part number Thickness mm (in) Part number
(0.002;?2 8:2227) 38424 W1014 (0_0%3 8:3274) 38424 W1018
(0.009;23 : 8:2239) 38424 W1015 (0,0%331 ) g:sgeﬁ) 38424 W1019
(O-f?f;gg : 8:2250) 38424 W1016 (0.3332 : :):g;ge) 38424 W1020
(o.o%:g : g.-ggez) 38424 W1017 (0.013'3; ;:g:og) 38424 W1021

C06-04788

C06-04798

e Install drive gear in differential case.
e Coat bolt seat with rust preventative oil and tighten bolts
evenly in criss-cross sequence.

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.

e Coat drive gear threads with one or two drops of Locktite.

C06-04808

Tightening torque:
93 - 113 N-m (9.5 - 11.5 kg-m, 69 - 83 ft-lb)
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M ST3532 1000

C06-0481B

Companion flange side

%

oo Y LY
§13532 5000,
13061 zoooﬁ

Pinion height adjusting washer

C06-03818
+
Sy
Pinion height adjusting washers

Thickness Thickness ]

mm (in) Part number mm tin) Part number
3.00 (0.1217) | 38154 U1500 | 3.39 (0.1335) | 38154 U1B10
3.12 (0.1228) | 38154 VIS0 | 3.42 {0.1346) | 38154 U1511
3.15 (0.1240) | 38164 U1502 | 3.45 10.1358) | 38154 U1512
3.18 (0.1252) | 38154 U1503 | 3.48 (01370} | 38154 U1513
3.21 (0.1264) | 38154 U504 | 3.51{0.1382) | 38154 u1s14
3.24 {0.1276} | 38154 U1505 | 3.54 (0.1394) | 38154 L1515
3.27 (0.1287) | 38164 U1506 | 3.57 (0.1406) | 38154 L1516
2,30 0.4299) | 38154 U107 | 3.60 (0.1417) | 38154 Y1517
3.33 10.131) | 38154 V1508 | 3.63 (0.1428} | 38154 U1518
3.36 (0.1323) | 38154 V1508 | 3.66 (0.1441) | 3B154 V1518

3. Final Drive Removal and Installation,
Assembly and Disassembly (Cont’d)

o Use drift (special service tool) and press-fit side bearing in
differential case,

CAUTION:

Use hammer to start bearing installation. Set differential case

and bearing in vertical position and press-fit bearing.

[Point 8] Hypoid gear contact and backliash inspection

(@ Pinion bearing outer race installation

e Use drift (special service tool) to install pinion bearing
outer race in carrier case.

CAUTION: _

Press-fit outer race straighl into carrier case and not at an

angle.

® Pinion height adjusting washer installation
(temporary installation)

e Assemble height adjusting washer on drive pinion.
CAUTION:

Make sure height adjusting washer used for assembly is same
washer or same thickness as washer thal was removed.

© Gear set replacement washer selection

® 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, - t)
T: Thickness of washer to be installed
To: 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,=+21t = -1

Then: T = 3.21 + [(2x0.01)-(-1x0.01)] = 3.24

s Install washer temporarily on drive pinion.
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Press

573003 2000 (e

&0

Pinion height
adjusting washer

C06-04838

C05-0452B

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.
® 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 tighten exces-
sively.
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C06-04868

ST306! 1000
§73062 1000

C06-04878

&3 ST3061 1000
ST3062 1000

C06-04888

C06-04598

3. Final Drive Removal and Installation,
Assembly and Disassembly (Cont’d)

(D Ditterential case installation

e Install side bearing adjusting washer (carrier case sidej 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,

Thickness mm {(in)

2.00 (0.0787)

Part number
38453 03Vv01

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.
o Install differential case assembly in carrier case.

CAUTION:
Do not scratch carrier cover surface.
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3. Final Drive Removal and Installation,

C06-0489B

C06-0490B

C06-04528

Assembly and Disassembly (Cont’d)

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.

e 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-Ib)
CAUTION:

Do not install O-ring.

@ Total preload measurement

Rotate companion flange more than 20 times. Measure pre-
load with preload gauge.
Total preload standard value
(without oil seal installed):
1.5 - 2.1 N'm (0.15 - 0.21 kg-m, 1.1 - 1.5 fi-Ib)
If preload torque is not within specification range, adjust by
selecting suitable shim thickness for side retainer.

Excessive preload: Use thicker shim,

Insufficient preload: Use thinner shim.

Side bearing adjusting shim (side retainer side)

Thickness mm (in)

Part number

Thickness mm (in)

0.35 (0.0138)
0.40 (0.0157)
0.45 (0.0177)
0.50 (0.0197)
0.55 (0.0217)
0.60 (0.0236)

38453 03ve0
38453 03ve1
38453 03v62
38453 03vE3
38453 03v64
38453 03v6S

0.65 (0.0256)
0.70 (0.0276)
0.75 {0.0295)
0.80 (0.0315)
0.85 (0.0335)
0.90 (0.0354)

Part number Thickness mm (in) Part number
38453 03V66 0.95 (0.0374) 38453 03V72
38453 03ve67 1.00 (0.0394) 38453 03v73
38453 03v68 1.05 (0.0413) 38453 03v74
38453 03ve69 1.10 (0.0433) 38453 03V75
38453 03Vv70 1.15 (0.0453) 38453 03v76
38453 03V71

® Gear tooth contact inspection

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 Installation,

Back side

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

Back side

Drive side

Pinion height adjusting
washer selection value
mm (in)

Adjusiment

Toae comtact Heel contact

Heel contact Toe contact

+0.15 (+0.0059)

Necessary

Toe cortact Heel contact

Heet contact Toe cortact

+0.12 (40.0047)

O

ontact Heel contact

il

+0.09 (+0.0035)

n

omact Heel contact

+0.06 (+0.0024)

Unnecessary

ontact Heel contact

O

Heel contact Toe contact

+0.03 (+0.0012)

Toe contact  Heel contact

Heel contact  Toe contact

0(0

Toe comact Hesl contact

Heel contact  Toe contact

-0.03 (-0.0012)

Toe contact  Hee! contact

Heel contact Toe contact

—-0.06 (-0.0024)

Toe contact Heel contact

Heel contact Toe contact

—0.09 (-0.0035)

Necessary

Toe contact Heal contact

Heel contact Toe contact

-0.12 (-0.0047)

Toe contact Heel contact

Heel contact  Toe cortact

—0.15 (-0.0058)
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3. Final Drive Removal and Installation,
Assembly and Disassembly (Cont’d)
(D Tooth contact adjustment

/—\ e |[f tooth contact is not correct, change pinion height adjust-

ing washer thickness to adjust pinion height [X mm (in) in

figure].
X mm (in)

SEALES

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) 38154 U1500 3.30 {0.1299) 38154 U1507 3.51 (0.1382) 38154 U1514
3.12 (0.1228) 38154 U1501 3.33 (0.1311) 38154 U1508 3.54 {0.1394) 38154 U1515
3.15 (0.1240) 38154 U1502 3.36 (0.1323) 38154 U1509 3.57 (0.1406) 38154 U1516
3.18 (0.1252) 38154 U1503 3.39 (0.1335) 38154 U1510 3.60 (0.1417) 38154 U1517
3.21 (0.1264) 38154 U1504 3.42 (0.1346) 38154 U1511 3.63 (0.1429) 38154 U1518
3.24 (0.1276) 38154 U1505 3.45 (0.1358) 38154 U1512 3.66 (0.1441) 38154 U1519
3.27 (0.1287) 38154 U1506 3.48 (0.1370) 38154 U1513

o [If face contact or heel contact occur, increase pinion height
adjusting washer thickness to move drive pinion closer to
drive gear.

C06—0076B

C06 ~ 00778

C06-00808

e |If flank contact or toe contact occur, decrease pinion height
adjusting washer thickness to move drive pinion away from
drive gear.

flank contact

C06—-00788

S

C06—0079B
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3. Final Drive Removal and Installation,
Assembly and Disassembly (Cont’d)

C06-00818

e Place dial gauge on drive gear face and measure backlash.
Backlash siandard 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,

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 03Vv00 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 03Vv08 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 03V11

@ Total preload measurement

e Rotate companion flange more than 20 times. Use preioad
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 ft-Ib)
e If preload is not within specification range, adjust by select-
ing suitable adjusting shim thickness.

Excess preload: Use thicker shim.

C06-04528 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 03V61 0.70 (0.0276) 38453 03V67 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 03va9 1.10 (0.0433) 38453 Q3V75
0.55 (0.0217) 38453 03V64 0.85 (0.0335) 38453 03V70 1.15 (0.0453) 38453 03V76
0.60 (0.0236) 38453 03Vv65 0.90 (0.0354) 38453 03V71
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C06-0463B

C06-04648

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 plastic
hammer and remove retainer.

e 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.

CH-158



CS5 FINAL DRIVE

5

C06-0493B

C06-0483B

C06-0452B

3. Final Drive Removal and Installation,
Assembly and Disassembly (Cont’d)

¢ Assemble adjusting spacer and washer on drive pinion and
install in carrier case.

Note:

Spacer and washer musi be same length and thickness as parts

removed at disassembly.

Coat bearing with gear oil.
Assemble drive pinion and bearing in carrier case.

® 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-Ib)
Pinion bearing preload standard vaiue:

0.7 - 10.8 N'm (0.07 - 1.10 kg-m, 0.5 - 8.0 fi-Ib)

It longer spacer and thicker washer are used. the preload increases.

If shorter spacer and thinner washer are used: | the preload decreases.

CAUTION:
Do nol 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

566.2 (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 washer

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 09400
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

C06-04628

flange.

C06-04638

C06-0464B

CAUTION:

case.

washer selection)
pinion one time.
e Use pulier (special service tool) and remove companion

CH-160

e Install pinion lock nut in drive pinion.

e If the specified preload (by adjusting spacer, adjusting
is set at specified torque, remove drive

Set drive pinion and pinion lock nut even to avoid damaging
drive pinion threads.

e Use copper hammer and remove drive pinion from carrier



C5 FINAL DRIVE

C06-04838

C06-0452B

3. Final Drive Removal and Installation,
Assembly and Disassembly (Cont’d)

o 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.
® 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 disagssembly.

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 ft-Ib)
CAUTION:
Do not over-tighten.

o Use preload gauge and measure preload.
Pinion bearing preload standard value
(with oll seal installed):
0.8 - 1.1 N-m (0.08 - 0.11 kg-m, 0.6 - 0.8 ft-lb)
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CS5 FINAL DRIVE

C06-04598

ST3340 0001

C06-04958

C06-04968

C06-04978

C06-04908

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.

e 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.

e 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 ft-Ib)
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CS FINAL DRIVE

C06-04558

3. Final Drive Removal and Installation,
Assembly and Disassembly (Cont’d)

[Point 11] Inspection after assembly

o 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.

o Setdial gauge on drive gear rear surface. Rotate drive gear
and measure runout.

e |f 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-
ler shaft installation 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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C5 FINAL DRIVE

// C06-04528

Kv381 00500
C06-04988
-
——
ST3003 2000
C06-0493B

3. Final Drive Removal and Installation,
Assembly and Disassembly (Cont’d)

e 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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C5 FINAL DRIVE

C06-04278B

C06-04288

Side retainer  Side shaft

C06-04268

3. Final Drive Removal and Installation,
Assembly and Disassembly (Cont’d)

® 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 (0 - 0.004 in)
Side retainer adjusting shim

Thickness Part number Thickness Part number
mm (in) mm (in)

0.1 (0.004) 38233 03V01 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

e Assemble 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.

$T3532 5000
§T3532 1000

[

oo a4 0.2 2 coos01B

e 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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C5 FINAL DRIVE

C06-0503B

C06-0504B

C06-0450B

3. Final Drive Removal and Installation,
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 ft-Ib)

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 installation surface bolt holes of carrier cover

and carrier case.
CAUTION:

Remove all traces of old liquid gasket from mating surtaces
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 filler plug and install in car-

rier case cover.

Drain plug tightening torque

Filler plug tightening torque

25-34 N-m (2.5 - 3.5 kg-m, 18 - 25
ft-ib}

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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C5 FINAL DRIVE
3. Final Drive Removal and Installation,
Assembly and Disassembly (Cont’d)

(2) Rear final drive [R200 (mechanical LSD)]

o | 1

Multi-plate disk clutch Drive gear -

J T 5 i &

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)

C5 FINAL DRIVE
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C5 FINAL DRIVE

C06-05118

C08-05128

C06-05138

3. Final Drive Removal and Installation,
Assembly and Disassembly (Cont'd)

[Point 1] Inspection before disassembly
e Secure attachment on unit assembly.
e Drain oil from gears.

e Remove gear case cover.

CAUTION:
if carrier case is faully, replace unit assembly.

(@ Total preload inspection

e 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-lb)
e |If preload is not within specification range, adjust pinion
bearing preload and side bearing preload.
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 prelcad: washer.

@ Use thicker side bearing washer.
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