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GENERAL iINFORMATION

HOW TO USE THIS MANUAL

MAINTENANCE OPERATION EXPLANATION
This manual describes important items for installation, removal, assembly, inspection, repair
and failure diagnosis.

Caution:

A general description of a visual inspection and cleaning of disassembled parts has
generally been omitted. However, when reusing the parts, make sure to perform visual
inspection and cleaning as necessary.

CONFIGURATION COMPONENTS, OPERATION CONTENTS & PROCEDURES

The configuration components, operation contents and procedures are shown after the title
of each operation. Preparation standards and important operation points such as parts
which can not be used again, tightening torque and lubrication locations are also indicated.

Configuration components & Operation contents

The operations for installation, assembly and disassembly are indicated by the part name.
This description is used when the ideal procedure can not be determined or there are many
types of components.

[Point] is used to indicate the operation procedures which are necessary.

Example: Front Axle disassembly & assembly

Q? Inner grease seal
Inner bearing QOuter bearing outer race

outer race ™ Screw (3)0.3-04

1 Bolt (4)2.5-3.4
Disc rotor
Spacer (Point 1)
+ <m= Outer grease seal

Hub bolt
|

Inner bearing

Knuckle

Baffle plate .

[ kg-m Outer bearing
Should be lubricated with grease. i

. Wheel hub

Use recommended multipurpose grease
Q Can not be reused

Unit definition

The unit of measure used in this manual for tightening torque is described in "SI measure
(Internationai unit)” and the units within { } is in meter unit.

Example: Tighteningtorque: 59-78 N-m {6.0 - 8.0 kg-m}

Meter measure
Sl measure
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GENERAL INFORMATION

STRUCTURAL PARTS DIAGRAM AND OPERATIONAL SEQUENCE

The name of the parts required for the operations are shown. The operation sequence must
be followed in the order shown.

Assembly is the reverse of disassembly except when otherwise indicated.

Example 1: Light combination switch ASSY installation and removal

) 1. Steering‘wheel ASSY
2. Screw (1)

Light combination switch ASSY

: [
é 3. Screw (5)

Connector
Shell cover
. SYMBOL.S DESCRIPTION
Operation where the torque should be checked and the
standard torque value that should be used.
When X to Y N.m (kg-m. ft-Ib} is indicated. the standard

tightening torque is the mean value.

\

Should be lubricated. Indicate a type of grease

A
:

Parts that can not be reused

Shouid be lubricated with oil

Sealing point

Select proper parts

Adjust parts

Part need to be checked visually

CED gt M 11X
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GENERAL INFORMATION

A

Example 2: Fault diagnosis flow chart (RB25DE VEHICLES ONLY)
—3 s 3 1
! AN | Check the following
ﬂt . \ . Ne items.

12} Check voltage between |
=Sl i terminal B and ground . position sensor and
._\L . | Battery voltage should battery.
& )'_"] Aenst | 2) ECCSrelay.
. “ o 3) Fusible link.
4) Power source for
OK ECM.
B 5) lgnition switch.
HECK GROUND CIRCUIT. ING_

A
CHECK POWER SUPPLY. ‘
1) Turnignition switch “ON".

1) Turnignition switch “OFF",
) Disconnect camshaft
position sensor harness

EJ ! connector. between camshaft & |
= )} Check resistance between ground.

_":Lg"z-—m ?Z = terminal D and ground. 2} Ground circuit for

Resistance: Approx. 0 ECM.

1} Harness continuity
between camshaft

Check the following
i items.
1) Harness continuity

. @ ¥e) oK

HOW TO FOLLOW THIS FLOW CHART

1.

Work and diagnostic procedure

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

in the following example.

A

CHECK POWER SUPPLY. | €— Check item being performed.

1) Turn ignition switch “ON".

2) Check voltage between
terminal B and ground.

Battery voltage should
exist.

Procedure, steps or measurement resulits.

Measurement results

Required results are indicated in bold type in the corresponding block, as shown below.
These have the following meanings:

Battery voltage; 11 - 14V or approximately 12V

Voltage; Approximately OV - Less than 1V

Cross reference of work symbols in the text and illustrations
tilustrations are provided as visual aids for work procedures.

Symbols used in illustrations

Symbols included in illustrations refer to measurements or procedures. Before diag
nosing a problem, familiarize yourself with each symbol.
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GENERAL INFORMATION

Symbol

Symbol explanation

Symbol

Symbol explanation

Check after disconnecting the
connector to be measured.

Current should be measured with
an ammeter.

Check after connecting the
connector to be measured.

Procedure with CONSULT.

insert key into ignition switch.

Procedure without CONSULT.

Remove key from ignition switch.

A/ C switch is "ON".

Turn ignition switch to "OFF"
position.

)| | 8 || F

A/ C switch is "OFF".

Turn ignition switch to "ON"
position.

=
?
-
-

Fan switch is "ON".

Turn ignition switch to "START"
position.

i

!

Fan switch is "OFF".

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

Apply fused battery positive
voltage directly to components.

Tum ignition switch from "ACC"
to "OFF" position.

%

1G)

Drive vehicle.

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

3
L

Disconnect battery negative
cable.

Tum ignition switch from "ON" to
"OFF" position.

Depress brake pedal.

Do not start engine, or check with
engine stopped.

Release brake pedal.

Start engine, or check with
engine running.

Depress accelerator pedal.

Apply parking brake.

e 515

Release accelerator pedal.

Release parking brake.

Check after engine is warmed up
sufficiently.

Voltage should be measured with
a voitmeter.

Circuit resistance should be
measured with an ohmmeter.

Pin terminal check for ECM and A/T control
unit connectors.

{ C /U Connector

8

oo

EConn ect
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CONNECTOR SYMBOL

A direction mark is shown to clarify the side of connector

(terminal side or harness side).

- Connector symbols shown from the terminal side are
enclosed by a single line.

- Connector symbols shown from the harness side are
enclosed by a double line.

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

Control unit element substances
Element such as control unit will be shown as displayed.

Gl-6
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Connector symbaol
=
IBEIGE
6(718]940

Single tine
( Direction mark

View from terminal side

\/iew from harness side
Connector symbol

/
5L
I BOEBE
‘.___‘ 1019|8;7(6
T
Double line
Direction mark

HS.

Terminal side Black connectar guide

P2t 4|5 @
6|7 9 (10 ‘
Harness side Direction mark
‘=
3 !
8

-

-

Wl w

2
7108 HS

Control unit

‘\.
Male terminals A
] Direction mark
1J2]3]a]sT6l7]8]s T
1011 frzii3)iapis]is]i7fis 18

Connection symbol




GENERAL INFORMATION

GENERAL PRECAUTIONS

Foilow the below precautions to ensure safe and proper servicing for your vehicle.

SRS (Supplemental Restrain System) air bag
Information necessary to service the system safely and
correctly is included in the BF section of this service
manual. Make sure you read the section on “SRS air bag”
before maintenance cperation.

+ Improper maintenance, including incorrect removal and
installation of the SRS air bag, can lead to personal
injuries caused by unintentional activation of the system.

« Do not use electrical test equipment on any circuit related
to the SRS air bag.

« All SRS electrical wiring harnesses and connectors are
covered with yellow outer insulation.

General Precautions

« Do not operate the engine for an extended period of time
without proper exhaust ventitation.

+ Keep the work area well ventilated and free of any
flammable matenals.

» Care must be taken when handling any flammable or
poisonous materials.

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

- Before jacking up the vehicle, apply wheel stoppers and
only jack up the vehicle at jack up point.

+ After jacking up the vehicle, support the vehicle weight with
safety stands before working on the vehicle.

+ When removing heavy objects such as the engine or
transaxie / transmission, take care not to lose your
balance and drop them. Also, do not ailow them to strike
parts, especially the brake tube and master cylinder.
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GENERAL INFORMATION

Before start repairs that do not require battery power,
always turn off the engine and disconnect the ground
cable from the battery to prevent accidental short circuit.
Loosen the screw nut completely when removing the
ground cable from the battery.

To prevent serious burns, avoid contact with hot metal part
such as the radiator, exhaust manifold, tail pipe and
muffler. Carry outthe operation when the parts has cooled
down.

Do not remove the radiator cap when the coolant is hot.

o Wind wire around probe
An inspection may be difficult with a normal test probe Test probe

when a connector pin is extremely small. When this is the
case, wind a small pin or wire around the test probe, or ! E
sharpen the end of the probe to perform the inspection. !

Use measurement equipment such as the CONSULT Sharpen the end

electronic system diagnosis tester and an oscilloscope to

perform diagnosis operation.

Check the vehicle damage carefuily, make a careful diagnosis of the damage and perform
the correct operation.

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

When replacing parts always use correct specified parts or tools.

Replace oil seals, gaskets, packings, O-rings, locking washers, cotter pins, self locking
nuts, etc. with new ones. These parts are indicated “Can not be reused” and must be
replaced with new parts.

Always replace taper-roller bearing and the needle bearing for inner and outer race as a
set.

Take care not to mix up the removed parts.

When replacing parts always use genuine Nissan replacement parts.

Use correct lubricants specified.

Dispose waste oil and cleaning oil in a way that is set by the law.
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GENERAL INFORMATION

Precautions for ECCS engine

+ Before connecting or disconnecting ECCS controi
module harness connector. be sure to turn the ignition
switch to the "OFF” position and disconnect the negative
battery terminal.

+ Release fuel pressure to eliminate danger before
disconnecting pressurized fuel line from fuel pump to
injectors.

+ Do not apply any shock to the electric parts such as ECCS
control unit or Airflow metre.

+ Use measurement equipment to perform diagnosis
operation.

Precautions for Catalyst converter

If alarge amount of unburned fuel flows into the converter, the

temperature within the converter will become excessively

high. To prevent this , follow the procedure below:

= Only carry out the ignition spark or measuring engine
compression checks when necessary and carry out the
tests quickly.

« Do notrunthe engine when the fuel tank level is low,
otherwise the engine may misfire causing damage to the
converter.

» Only use gasoline specified.

+ Do not place burnable objects below the vehicle. Keep
flammable material off the exhaust pipe and the catalyst
converter.

Precautions for fuel

Only use unleaded gasoline for gasoline engine vehicle.
Using a fuel other than that specified could damage the
vehicle.




GENERAL INFORMATION

VEHICLE & UNIT IDENTIFICATION PLATE LOCATION
Vehicle identification number (Supplement modeis only)

B-FR3Z ..ot FR32-000001 ~
E-HR3Z .., HR32-000001~
E-HCR32 ..., HCR32-000001~
E-ERG2 .. ER32-000101~
E-ECR32 .o ECR32-000101~
E-HNR32Z .. HNR32-000001~
E-BNR32 ... BNR32-000001~
. w—i‘f@‘ >
SRS S = e — m———
N T T T —_ . —— =
%&ﬁhﬁ@d number plate ﬁ fL‘f/ “
- g2 = \
= 1= e =
_,,.f'%—ﬁ_%imemiﬁcmion % = y |
/ /‘,/’/ T= plate —_ o [{ T
d it S oS ! T F@g [/2 I’Q _
/4 7 N @) T//,_ r —_ .r—:JiA
i 7o /.4 N i
j A /T No. plate

Model number plate

Engine serial number

Front right cylinder !oc &

0

RB26DETT engine

CA18i engine

[ NISSAN MOTOR CO,LTD.JAPAN |

1. Type BRI A1
2. Vehicle identification number CHASSIS NO A
3 MOdeI MO DE CHASSIS 2

' MODEL & 3
4.  Body colour code MO oo E
5, Trim colour code L4 COLOR GUABNICION 4A As 7 O
6. Engine model > woon 6A A7 =
7. Engine displacement £ TR A1LE BA A9
8.  Transmission model T TN |
9. Axle model BEEBBERLSH wrnam

A
| Rear left
R cylinder

black

%
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GENERAL INFORMATION

CONSULT

Consult is a hand-held compact type tester. It transmits
signals to the vehicle loading control units when the diag-
nosis connector is connected and can perform all types of
diagnosis and tests.

Note:

Refer to the CONSULT operation manual for further details.

Program card,

PRI
. 4 .
7/,
P o
>

FUNCTION

Transmits commands to the electrical control unit for

Operation support setting the status suitable for required operation.

Function test Diagnose the ECCS standard checks.

Receives the self-diagnosis resuits from the electrical
Self-diagnosis control unit and displays malfunctioning system names
and the number of times a malfunction occurs.

Receives input and output signals from the control unit,
Data monitor displays and records data used to easily determine
cause of malfunction.

Sends commands to the controt unit and performs the
Active test operation inspection and verification of the output
system according to output signal changes.

ECU part unit Displays the part number of the electrical control unit.
APPLICATION
Engine SRS
(ECCS) AT HICAS E-TS ABS Air bag

Operation support

Function test

Self diagnosis

Data monitor

Active test

O1010]0[0|O
O[O0
010100

ECU part number
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GENERAL INFORMATION

TIGHTENING TORQUE OF STANDARD BOLTS

Bolt : Tightening torque (without lubricant)
: o . - _
Grade | Bolt size | diameter '(::‘t::n'; Hexagon head bolt | Hexagon flange bolt
' {mm . ' _
). N-m . kg-m N-m kg-m
M6 6.0 1.0 5.1 0.52 6.1 0.62
1.25 13 1.3 15 1.5
M8 8.0
1.0 13 1.3 16 1.6
1.5 25 25 29 3.0
4T M10 10.0
' 1.25 25 26 30 3.1
1.75 42 4.3 51 52
M12 12.0
1.25 46 47 56 57
M14 14.0 1.5 74 7.5 88 9.0
M6 6.0 1.0 8.4 0.86 10 1.0
1.25 21 2.1 25 2.5
M8 8.0
1.0 22 22 26 2.7
: 1.5 41 4.2 48 49
Ias M10 10.0
1.25 43 4.4 51 5.2
1.75 71 7.2 84 8.6
M12 12.0
1.25 77 7.9 92 9.4
M14 14.0 1.5 127 13.0 147 15.0
M6 6.0 1.0 12 1.2 15 1.5
1.25 29 3.0 35 36
M8 8.0
1.0 31 3.2 37 3.8
1.5 59 6.0 70 71
9T M10 10.0
' 1.25 62 6.3 74 7.5
1.75 98 10.0 118 12.0
M12 12.0
1.25 108 11.0 137 14.0
M14 14.0 1.5 177 18.0 206 21.0

Special parts are excluded.
This standard is applicable to bolts having the following marks embossed on the bolt head.

Grade Mark
4T 4
7T 7
9T 9
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GENERAL INFORMATION

TOWING

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

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

e

Towing hook

2-POLE LIFT

The two-pole lifting points are the same as for the right rack.

Caution:

Make sure the vehicle is empty when lifting up the vehicle.

Make sure the side sill and lift arm (rear part) do not contact each other when lifting up the
vehicle.

Board-on Lift

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

Position the adapter on both sides of the board-on lift.
Caution:

Make sure the vehicle is empty when lifting.

Front of the vehicle
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GENERAL INFORMATICN

HYDRAULIC JACK LIFTING & JACK STAND SUPPORT
Caution:

- Make sure the vehicle is empty when lifting.

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

+ Use the attachment (LM4519-0000) when a vehicle is supported by jack stand.

» Take care not to allow the jack stand to crush brake tubes or fuel lines when using jack
stand.

Place= %jack at the centre of the suspension Place jk at the ntre of the differential
member gear

Safety stand points of the jack stand

Front of the
vehicle
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GENERAL INFORMATION

4AWD INSPECTION & REPAIR PRECAUTIONS

Follow the precautions below to measure the speedometer reading and to check breaking
performance in the 4WD mode.

SPEEDOMETER MEASUREMENT
Two methods to measure the speedometer are described below.

1. Measurement with front wheels jacked up

+ Place the rear wheels on the roller.

+ Supportthe car on jack stand with front wheels jacked
up using the attachment.

» Place the transmission in 2nd gear for the manual trans- <= Front Adapter
mission vehicle and release the clutch slowly. For M45190000
automatic vehicles place the shift lever in 2nd and
increase the speed gradually.

+ When the test is completed, do not apply the brakes
suddenly.

Caution:

Place the jack securely, and perform the measurement

after making sure the vehicle is stable.

Use the free rollers whenever possible. Simple free roller
IM2485 0000

Measurement

2. Measurement using simple free rolier j
roller /

« Setthe simple free roller the length of the wheel base
(2615mm) forward of the centre of the measurement
roller as shown in the diagram. Wheel base a5

+ Place the front wheel on the simple free rollers and the 2,615mm K
rear wheels on the measurement rollers.

+ Place the gear in 2nd for the manual transmission
vehicles and gradually release the gear. For automatic <= Eront
vehicles place the shift lever in 2nd and increase the

speed gradually.
+ When the test is completed, do not apply the brakes /ncgn\ Q

suddenly.

[

\

Simple freeroller Measurement
rotier

BRAKING PERFORM CHECK
Pre-Inspection preparations

The performance check must be carried out in 2ZWD mode.
To switch to 2WD mode, either use the front propeller shaft
removal method or remove the fusible ink from the engine
bay.
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INSPECTION POINTS
(When fusible link in the engine bay is removed)

GENERAL INFORMATION

Removed the 4WD fusible link 30A from the engine
bay relay box with engine turned off.

Turn on the ignition. Repeat the engine deceleration
operation from fuli throttle to no throttle until the 4WD
warning light on instrument panel lights.

Note: The vehicle may not enter 2WD mode when this
operation is not perfarmed.

Turn the ignition switch in OFF position once the 4WD
warning light has turned on.

Turn on the ignition switch and make sure the 4\[6[

el
@ == warning light is on.
/

i

Wheel chucks Brake stand

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

Note:

Press the pedal. Release pedal when OK zone is
reached or OK lump lights.

If the drag exceeds 10% of the axie weight when the
drag test is performed, the wheel rotation must be
checked with the vehicle jacked up. Ifthere is no abnor-
mality, it can be assumed that the drag is caused by the
viscous torque and there is no brake abnormality.

Place the ignition to OFF position and place the fu-
sible link back to its normal location.

set.

Place the ignition back to ON position and make sure
the 4WD warning light turns off and 4WD mode is

End

Gl-16



GENERAL INFORMATION

4WD VEHICLE TOWING PRECAUTIONS

Towing precautions

Never tow a 4WD vehicle for a distance over 30
km and do not exceed speed limit of 30 km / h.
Never tow a 4WD vehicle with front or rear wheels
raised and opposite rear or front wheels on the
ground as this may cause serious damage to the
transaxle.
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DIAG 30 HESITATIONINNORMAL CONDITION .. ... EN-462
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ENGINE SPECIFICATIONS

MAIN ENGINE SPECIFICATIONS
Vehicle model|  E-FR32. E-HR32, EHCR32z | EHOR3Z | prenas | E-BNR32
E-HNR32
Enginé type CA18i RB20E RB20DE RB20ODET RB25SDE RB26DETT
Displacement {cc) 1809 1998 1998 1998 2488 2568
Combustion chamber Semt;;p;here Pent-roof type
Vatve amargement SOHC beft drive | DOHC belt drive
Bore x Stroke (mm) 83.0x836 780 x697 78.0x8697 78.0x697 860 x717 86.0x737
Compression ratio 8.8 95 10.2 85 10.0 8.5
Comprassion pressure kg /cm®) /(pm) | 12.2/135 12.5/ 300 13.0/ 300 12.0/ 300 12.8/300 12.0/ 300
Maximum oulput (net} (P37 mpm} 9175200 125/ 5600 155 /6400 21576400 180 / 6000 280/ 6800
Maximum torque (net} (kg-m / rpm) 14.5/3200 | 17.5/4400 | 18.8/5200 | 27.0/3200 | 23.0/5200 | 36.0/4400
Fuel consumption ratio (g / GS.h} / frpmy | 2107 2400 21512400 205 /3200 215/ 2400 200 /3200 20072800
Dimensions ' M/T | 630 x600 x 585 | 845 x 590 x 655 | B45 x 630 x 660 | B45 x 660 x 635 | 845 x 630 x 660 | 570 x 665 x 675
{LxWxH} (mm) A!T | B15x600 x685 | B30 x 590 x 655 | 830 x 630 x 660 | 830 x 660 x 885 | 830 x 630 x 660 -
Infake valve opening
angle (degrees) 12 14 5 5 8 7
ntake valve closing 48 50 47 55 52 53
Valve opening angle {degrees)
& closing cycle | gxhaust vaive opening
(degrees) 54 58 57 60 54 63
Exhaust valve opening
(dogreos) 14 10 3 0 2 (8TDC) 7 (BTDC)
Valve Intake (warm) {mm) 0.30 0 (Automatic adiustment type) 051
clearance Exbaust {warm) (mm) 0.30 0 (Automatic adjustment type) 0.44
MIT 700 600 850 650 650 9590
ke spesad: (rpm)-
AlT 800 650 650 650 650 650
) M/T 13/ 700 20/ 800 15 /650 157650 157650 20/950
ignition fiming {(BTDC® / rpm)
AlT 137800 207650 157650 L 201 6850 1578650 15 /560
Preparation idle CO density (%) Beiow 0.1
target value | e HC density (ppm) Below 50
Engine oil Standard 7 5W - 30 75W-30 75W - 39j 7.5W - 30
(factory) Cold cimate version (SG grade) (SG grade turbo) | (SG grade) | {SG grade turbo)
Qif pan capacity (H levely {L) . 34 4.0 4.0 45{(4WD)& 40 45
Cil filter capacity {L} Approx. 0.4

Total engine coolant capacity (L)

Approx. 7.0 Bpprox. a0 lipprox. 9.0 | Approx 9.0 Approx. 9.0" Approx. 9.0
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ENGINE SPECIFICATIONS

EMISSION CONTROL EQUIPMENT SPECIFICATION

| Vehicle model|  E-FR32 | EHR32, E-HCR32 | EHOR3Z | £ pcraz| E-BNR32
Engine type CA18i RE20E ’ RB20DE | RB20DET | RB25DE | RB26DETT
Engine fuel system SPi (ECCS) ECCS
Air / fuel ratio control system Air / fuel ratio feedback
Temperature corirol air cleaner Automatic - J - ‘ - | - ‘ -

Supplemental start equipment

Idle-up soienoid

Bi-metal type air regulator

Intake heat system

Hot water heatng

ignition system

Breakerless type {(ECCS)

Breakerless type (ECCS electrical distributor)

EGR control system

TV vaive opsration

COHC (NOx) temperature
reduction Bquipment | ¢otaiyzor ype Three-way catalyst (monolithic type)

Cataiytic converter

size (capacityin L) (0.8) X3(1.7) X4 (1.3) X3 (1.7)
Deceleration exhaust
gas reducton Fuel culoff equipment O - - - - O
equipment

Exhaust gas temerature waming

equipment (Setting

temperature °C)

Thermocouple
{940)

Thermocouple (850)

Evaporative gas control system

Canister system

Blowby gas reduction system

Closed system
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SPECIAL SERVICE TOOLS

TOOLS

NAME

USE

Spark plug wrench
EG1740 1600

Removal & Installation of
hexagonal spark plug

Allen compression gauge
EG15-5 0000

Adapter

EG1505 0101

Engine compression pressure
inspection

Electronic system
diagnosis tester CONSU L'IJ
EG1180 0000

Idle test & adjustment

Seal cutter
KV101 11100

Oil pan removal

Tube presser
WS3993

Liquid gasket lubrication

Pulley puller
ST2718 0001

Removal & Installation of crank
pulley

Oil seal drift

ST0153 0000
KV401 00900
ST3002 2000

QOil seal insertion

Pulley holder
KV101 09300
KV101 09900
ST3512 0000
ST73153 0000

Cam pulley bolt removal &
installation

Valve spring compressor
KV101 16200
ST1207 0000
KV101 08950
KV101 09210

Valve spring installation &
removal




TOOLS

NAME

USE

Valve oil seal puller
KV101 07901
KV101 07902

—_—T

Valve seal removal

Vative oil seal drift
KV101 07501
Drift attachment
KV101 11400

Valve oil seal insertion

Valve guide drift
KV101 16000

Valve guide installation &
removal

Engine stand ASSY
ST0501 5000

Engine main unit over haul

Engine attachment
KV101 06500

Engine main unit overhaul

Engine sub-attachment
KV101 10700

Engine main unit overhaul

Pilot bearing puller
ST1661 0001

Pilot bush removal

Ring gear topper
1. KV101 10480
2. KV101 05610

Flywheel & drive plate
installation

Adapter harness for mold
coil (1 poles)
EG1116 0000

Ignttion primary signal removal
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TOOLS

USE

Timing light
EG1443 0000

Ignition timing check
EG1443 0001

Oil filter wrench
KV101 06250

Remaoval & installation of oil
filter

Automatic temperature
adjustment air cleaner inspection

Vacuum gauge
EG1512 0000

Automatic temperature
adjustment air cleaner inspection

Vacuum hand pump
EG1513 0000

Compound gauge
EG1508 0001

Turbo charger pressure-charging
inspection

Fuel pressure gauge

ST1959 0000 Measuring fuel pressure

Valve seat remover

Intake side, exhaust side Valve seat removal

Valve seat drift M ) )
Intake side, exhaust side M Valve seatinsertion

Valve seat cutter set Valve seat form correction




TOOLS

NAME ~ USE

Valve guide reamer for guide
insertion hole correction
Exhaust side

L _ d———HLLID | valve guide insertion hole and
Guide inner diameter

. guide internal diameter
correction

- ——WZAD | correction
Intake side

KV101 11600 (6.0 mm)
Exhaust side

KV101 07700 (7.0 mm)

Engine sub attachment

KV101 14500 Engine main unit overhaul

Piston pin press stand
ASSY

Press stand ST1303 0020

Spring ST1303 0030 ComtS shaft
Driit KV101 09730 — Remove & install piston pin
Centre shaft KV101 10810 Drift

G €,
T \“
i Vb
vl B
el i
ir )

Centre cap KV101 10820 .
Centre cap Spring
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TOOLS

Multipurpose tools

Valve guide reamer - Installation of the valve guide.

Valve seal cutter - Installation of the valve seal.

Piston ring compressor - Instailation of the piston ASSY.
Piston ring expander - Installation & removal of the piston ring.

Measurement tools

V block

Dial gauge
Micrometer

Inside micrometer
Thickness gauge
Valve spring tester
Depth gauge
Protractor

Magnet stand
Plastigauge
Con'rod aligner
Bore gauge
Straight edge ruler
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SYSTEM DIAGRAM

RB20- EGIENGINE

SYSTEM DIAGRAM
RB20E - EGI (ECCS) ENGINE
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SYSTEM DIAGRAM

RB20 DOHGC - EGI (ECCS) ENGINE

SYSTEM DIAGRAM

RB20DE DOHC - EGI (ECCS) ENGINE
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SYSTEM DIAGRAM

RB20DOHC - EGI (ECCS) TURBOCHARGER ENGINE

SYSTEM DIAGRAM
RB20DET DOHC - EGI (ECCS) TURBOCHARGER ENGINE
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SYSTEM DIAGRAM

CA18i (ECCS) ENGINE

SYSTEM DIAGRAM
CA18i (ECCS) ENGINE
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SYSTEM DIAGRAM

RB25DE ENGINE

SYSTEM DIAGRAM

RB25DE ENGINE
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SYSTEM DIAGRAM

RB26DETT DOHC - EGI{ECCS) TWIN-TURBOCHARGER ENGINE

SYSTEM DIAGRAM

RB26DETT DOHC - EGI (ECCS) TWIN-TURBOCHARGER ENGINE
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VACUUM DIAGRAM
RB20 EGI (ECCS) ENGINE

VACUUM DIAGRAM
RB20 EGI (ECCS) ENGINE

Evaporation control

hose ASSY T FPAL ke 3 Hose band X, \\’\“C“p Air hose
Three way connecter ™ 5 N o=y
Canister N\ Ardues \é
Hose band I @i
-3~ 5mm

Cross sectionT-T

Number | Length (mm) Part
1 Moided Intake manifold collector ~ Pressure regulator
2 Molded Air regulator ~ Intake manifold collector
3 Molded Air regulator — AAC valve
4 Molded Three way connector ~ Intake manifold collector
5 160 Three way connector ~ Fuel damper
6 Molded Air duct ~ Three way connector
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VACUUM DIAGRAM

RB20 DOHC - EGI / RB20 DOHC - EGI TURBOCHARGER ENGINE

RB20 DOHC - EG! {ECCS) ENGINE

View E Cross section J - J

~ AIr hose

Vacuum hose
urge hose

Cross sectionH-H, [-1

Evaporation hose ASSY

\C

Vacuum hose

X

Purge hose

anister \ Hose bang

Number| Length (mm) Part
1 110 Intake manifold collector ~ Pressure regulator

RB20 DOHC - EGI (ECCS) TURBOCHARGER ENGINE

View E E mﬁ

Pressure regulator
/s

V4%
S N

Clamp (Evaporation hose side),

i ~—Recircufation valve
Ay hite paint

Vacuum gallery

~ Clamp

\ Hose band

\Protector (190mm)

i/
Canister } Evapcration hose ASSY

Inter-cooier
Number Length {mm) Part
1 110 Intake manifold collector ~ Pressure regulator
2 80 Throttle chamber ~ Vacuum gallery - ASSY
3 170 Intake manifold collector ~ Vacuum gallery - ASSY
4 170 Intake manifold collector ~ Vacuum gallery - ASSY
5 Molded Recirculation valbe ~ Vacuum gallery - ASSY
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VACUUM DIAGRAM

CA18i/ RB25DE ENGINE

CA18i (ECCS) ENGINE

Fuel return hose
\ Pressure regulator

1 2

2

Hose band Hose clamp

FHE

View A Do not face the ramp claw towards fuel hose side

Radiator shroud

Front

View B

Radiator
1 upper hose

View C

‘Number i.ength (mm) | Part
1 110 Intake manifold ~ Canister
2 80 Throttle body ~ Canister
3 170 Pressure regulator ~ Throttle body

RB25DE ENGINE

A.B-B

Cross section A -

| Purge hose

Vacuum hose

Cross sectionC-C

Air hose

/
Vacuum hose

I

Purge hose

Number | Length (mm) |~ Part
1 110 Intake manifold collector—~ Pressure regulator
2 140 LA unit connector ~ Fuel damper

EN-21




RB26DETT DOHC - EGI TWIN TURBOCHARGER ENGINE

RB26DETT DOHC - EGI (ECCS) TWIN TURBOCHARGER ENGINE

VACUUM DIAGRAM

Clamp Turbocharged pressure control solenoid
2
Clamp band/‘ e Clip —
Clamp band —— l Clamp \“'\
T B / Clamp
Pressure regulator 5 6 \‘] - \ i
7 = j}ﬂ SRR IR/
: !
: e X
P "*F—__\—“ 8« Double vacuum tube
' \ u u
i 7 bA|r chambegr 3 i
Clamp : E Throttle chambel/ —( _
S TS vacuum galieryg_ ‘K l__} Clamp
’ . — —
| S Camp G
—=Clam - %,
Double clamp bkand L Vacuum tube P &
3 )
Y 12 11 10
Ciamp - °
Canister Vacuum control tube
h .f i Swing valve controller (rear)
) Swmg valve 14
\\_/-‘ 4 13 Clamp controller _ Clamp
. (front) Air connector
Number | Length (mm) o pat
1 580 Turbocharged pressure control solenoid ~ Vacuum gallery
2 560 Turbocharged pressure control solenoid ~ Vacuum gallery
3 425 Canister ~ Vacuum gallery
4 425 Canister ~ Vacuum gallery
5 80 Throttle chamber ~ Vacuum gallery
6 290 Air chamber ~ Vacuum gallery
7 Molded Pressure regulator ~ Balance tube
8 120 Vacuum gallery ~ Vacuum gallery
9 g0 Vacuum gallery ~ Vacuum gallery
10 60 Vacuum gallery ~ Vacuum gallery
11 90 Vacuum gallery ~ Vacuum gallery
12 Molded Vacuum gallery ~ Swing vaive controller {rear)
13 Molded Vacuum gallery ~ Swing valve controller (front)
14 Q0 Vacuum gallery ~ Vacuum control tube
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IDLE SPEED / IGNITION TIMING / IDLE MIXTURE RATIO INSPECTION
RB20E / DE/ DET/ CA18i/ RB26DETT ENGINE

EN2 RB26DETT / RB20E / DE / DET / RB25DE / CA18i ENGINE
1. IDLE SPEED / IGNITION TIMING / IDLE MIXTURE RATIO
INSPECTION

Idle standard value

e | TRANGNMIS SION kile speed (rpm) | Ignition timing | CO / HC density
ENGINE | TRANSMISSION | \\vhen air condition is ON) | (BTDC?/ rpm) | (%) / (PPM) -
L MIT 600 (Approx. 800) 20 / 600
RB20E | —

S - AT 650 (Approx. 800) 20 /850

L S MIT
RB20DE — 600 (Approx. 800) 15 / 650

b mr 15 / 650 pelow 0.1
RB20DET ——— 600 (Approx. 800) elow 50

Sl oArT 20 / 650
S MIT 700 (Approx. 850) 13 /700

CA18i - ,

- AT 800 (Approx. 850) 13 /800
RB26DETT|  M/T 950 (Approx. 950) 20 / 950
Caution:

The idle speed, ignition timing, CO and HC density are interrelated. If any adjustments are
made to one, additional inspection is required.

Diagnosis connector (inside fuse box)

ECCS control unit (inside left dash side lower finisher)
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IDLE SPEED/IGNITION TIMING / IDLE MIXTURE RATIO INSPECTION
RB20E / DE / DET/ CA18i/RB26DETT / RB25DE ENGINE

IDLE SPEED / IGNITION TIMING / IDLE MIXTURE RATIO INSPECTION

PREPARATION

1. Make sure the following parts are in good condition.
Battery

+ Ignition system

+ Engine oil and coolant level

+ Fuses

+ Controi unit harness connector

+ Vacuum hoses

= Airintake system (Qil filler cap, oil level gauge, etc.)

« Fuel pressure

+ Engine compression

« Throttle valve

2. Venhicle fitted with Air conditioner should have the A/ C switch in OFF position.

When checking idle speed, ignition timing and mixture ratio of A/ T models, place the
shiftleverin “N” position.

Insert the probe approx. 40 cm (15.7 in) into rail pipe when measuring CO percentage.
Turn OFF the headlight, heater blower and rear defogger.

. Keep the steering wheel straight.

Recharge the CONSULT sufficiently when using consult and connect to the vehicle side
diagnosis connector.

W

No gk

INSPECTION SEQUENCE

[INSPECTION START|

. i\l b . NG
| Self diagnosis operation| >Repair of replace
OK
lCheck & adjust idle speedjﬁ

OK |, NG

| Check ignition timing — %}idjust ignition timing —!
— O:h\, — S —e - Repair or replace the harness
eck neated oxygen Check heated oxygen
sensor function ~lsensor input signal Check heated oxygen
, .| sensor harness cables
oK OK | NG 10K
|Check CO & HC ratio] | Replace heated oxygen sensor]|
NG J - oK =1
Check emission control parts—&| Check heated oxygen sensoﬂ
and repair or replace oK

[INSPECTION END ¥
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IDLE SPEED/IGNITION TIMING / IDLE MIXTURE RATIO INSPECTION
RB26DETT/CA18i ENGINE

RB26DETT Engine Idle inspection & adjustment

= i
Power transistor unit

No. 1 cyllrimary ling}
(Timing light connection)

- .
Timing detection terminal
(black & yellow wire)

- .
fogs -
ETAAC valve . . _
(Idle adjustment) : : - {Engine speed detection terminal
e ' . ' H(Yellow & red wire)

| Timing indicator o : iCrank angle sensor |
|(Ignition timing inspection e i(|gnition timing adjustment) |

CA18i Engine Idle inspection & adjustment

ntake epera ure ensor
i harness connector (ldle speed,
i ignition timing adj & ins)

ottl ajﬁstment screw
Idle adjustment)

Dlstrlutor
) Ignition timing inspecticn)

Timing indicator
(Ignition timing inspection




IDLE SPEED/IGNITION TIMING / IDLE MIXTURE RATIO INSPECTION
RB20E/RB20DE ENGINE

RB20E Engine ldle inspection & adjustment

|AA unit, AAC valve
{Idle adjustment)

o e

Distributar (Ignition timing
inspection)

“Mold type 1gnitioﬁ coil i = Timing indicator
{(Engine speed measurement unit) : . (Iggition ftiming inspection) ﬂfﬁﬂ’%@

&

- 4

RB20DE Engine Idle inspection & adjustment

?No. 71icylinder primary line |§
(Timing light connection

AAvale (ldl adjustment

L Power transistor unit
L E (Electronic ignition adapter ~

harness connection)
5 e’g o o

Timing detection terminal
{black & yellow wire}

; P y
B Engine speed detection terminal
8 (Yellow & red wire)

5

i Clank angle snsor
(Ignition timing adjustment)

¥




IDLE SPEED/IGNITION TIMING / IDLE MIXTURE RATIO INSPECTION
RB20DET ENGINE

RB20DET Engine ldle inspection & adjustment

e 3 g =  — — —

No. 1 cylinder primary line
(Timing light connection
Power transistor unit

<

Engine speed detection terminal
{Yeliow & red wire)

Timing detection terminal
(black & yellow wire)

- Timing indicator il @ = Clank angle sensor
i (Ignition timing inspection) 8 ; ; (Ignition timing adjustment)
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IDLE SPEED/IGNITION TIMING / IDLE MIXTURE RATIO INSPECTION
RB26DETT/RB20DE / DET ENGINE

Idle inspection & adjustment (RB26DETT / RB20DE, DET)

Engine speed measurement unit N
+  Warm the engine sufficiently. h») h
» Connect CONSULT to diagnosis Connector on vehicle Y k‘
(attached to fuse block area). Place the ignition to ON =\ -@;
position. e
+ Display the "Diagnosis mode selection”.

» Connectthe measurement unit to speed @
detection terminal in the harness connected to the ignition coil from the power transistor.
When the measurement is complete, always replace the terminal cap in the detection
area.

RB26DETT

RB20DE. DET

Engine speed
detection termi-
nal (Yellow & red

B (Yellow & red wire)

Inspection

+  Warm the engine sufficiently. T MONITOR FeNOFAL T
« Make sure the air conditioning load, power steering CAS-RPM(POS) 950

oil pump load and electrical loads are not applied. IDLE POSITION  ON
Place the select lever in ‘N’ for automatic vehicles.
« Check the "IDLE POS" and "CAS-RPM” in data monitor
mode in CONSULT.
+ Carry out the inspection using engine speed
measurement. @
Note: [ REGORD
The measurement unit is limited as the speed output voltage is low (approx. 6V Vp-p).
Caution:
Before the inspection, make sure the throttle valve switch (idle connection point) is turned ON
when the accelerator pedal is not pressed.

Adjustment
The idie speed adjustment is basically not necessary as the rated @ AACVALVEADS @
value (control target value) is returned to the controf unit. If SET ENGINE RPM AT
adjustment becomes necessary, carry out the following THE SPECIFIED VALUE
UNDER THE FOLLOWING
procedures. CONDITION.
« Select “AAC valve adjustment” in “WORK SUPPORT" . ENGINE WARMED UP
mode. Turnthe AAC valve assembly idle adjustment « NO LOAD
screw with a screwdriver until idle speed is 900 rpm
(RB26DETT) 600 rpm (RB20DE, DET). l START 1

« Return “AAC valve adjustment” screen to “DATA monitor”
and check if the idle speed shown meets the specification.
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IDLE SPEED/IGNITION TIMING / IDLE MIXTURE RATIO INSPECTION
RB26DETT /RB20DE/ DET ENGINE

+ Make sure the ECCS control unit idle control Caution: -
. . Adjustment within indicated range.
adjustment volume is turned all the way to left. @ Do not turm with excessive force.
Caution:

excessive force. The adjustment screw turning range is 3/4

i/
i . i i i ngh v Salf- @
of aturn. Cdlagno is

Do not turn the idle control speed adjustment voiume with F e speed |

+ Remove the 2-pin harness connector from the AAC valve to stop the idle speed feedback
control. Atthis time the AAC valve is completely closed and the idle speed should be
below 900 rom (RB26DETT) 600 (RB20DE, DET) under normal condition.

RBZGDETT RB20DE, DET

- ACC valve hamess:

- Turnthe AAC valve ASSY idle adjustment screw withascrew .~ Jf
driver to adjust engine speed to 900 rpm (26DETT),
600 rpm (20DE, DET).

+ Connectthe AAC valve harness connector and
make sure the idle speed is maintained at specified value.

« The engine speed increases when the adjustment screw is 2888
turned to left (CCW) and decreases when turned to right
(CW).

If you wish to increase idle speed for any reason, turnthe g

idle adjustment volume in ECCS control unit to adjust the | Adustment within indicated range.
. . . Do not tum with excessive force.

speed. ldle adjustment speed increases when the knob is Red

¢

{

turned clockwise by a maximum of 250 rpm. /
. [ Idle speed
Caution: Sel /
The adjustment volume must be set 40° ~ 50° away from the } diaJno
OW |

self-diagnosis position as if it is turned ail the way to the right
(seif-diagnosis position), the idle speed is lowered (lowest rpm
+ 50 rpm).
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IDLE SPEED /IGNITION TIMING / IDLE MIXTURE RATIO INSPECT . ON
RB26DETT/RB20DE/DET ENGINE

IGNITION TIMING CHECK & ADJUSTMENT (RB26DETT / RB20DE, DET)

1. When using “Super tuner”

Connect super tuner to timing detection terminal.

Caution:

After the operation is completed, always attach terminal cap to timing detection terminal.
RB26DETT RB20DE, DET

Timing detetion
terminal {black &

iming detection terminal _
black & white wire s B white wire)

2. Using primary current detector timing light

+ When using EG1443 0001 or EG1444 0000 connect the sensor to No. 1 cylinder primary
tine. (No. 1 cylinder primary line is looped as 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 the primary line.

R264DET o ~_RB20DE, DET

No 1 cylmdelé

...,:“ \\prlmary Ilne |
\ \i

EG1444 0000 -

i .
Power transistor unit side =—i:3F== Spark piug side
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IDLE SPEED  iGNITION TIMING / IDLE MIXTURE RATIO INSPECTION

RB26DETT /RB20DE/DET ENGINE

Inspection

+ Make sure the idle speed is at standard value.

+ Make sure the ignition timing at engine idle is at standard
specification.

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

Caution:

The 0° timing mark on the 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 adjustment is not necessary in principle.
Adjust ignition timing when the crank angle sensor is
connected.

+ Setthe ignition timing by adjusting the crank angle sensor

installation position.

» Make sure the idle speed is at standard.

+ Loosen the three crank angle sensor mounting bolts and
rotate crank angle sensor. Turn the sensor to left to
advance ignition timing.

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

Sealing tape part number: B2235 U7410

EN - 31
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IDLE SPEED /IGNITION TIMING / IDLE MIXTURE RATIO INSPECTION
CA18i/RB20E ENGINE

Idle inspection & adjustment {CA18i/ RB20E)

Engi i N
gine speed nl1easurelment unit Y/ L %\q

+ Warm the engine sufficiently. s @/ Q’) -

= Connect CONSULT to diagnosis connector on vehicle ] hﬁ* .
(attached to fuse block area). Place the ignition to ON 7 -f‘)\a"

position.
+ Display the “Diagnosis mode selection”. @

- Connect the measurement unit to the speed detection terminal by connecting the adapter
harness for the mold coil between the coil primary terminal and the primary terminal
harness connector.

CA18i RB20E

2EG1116 000

: Semi-mold type
i coll

Green (-)NEng"in :
speed detector
super tuner ____§

l ection
.nsp io ¥ MONITORYT NOFAIL [

Warm the engine sufficiently.

CAS-RPM (REF) 675rpm

« Make sure the air conditioning load, power steering oil AIRFLOWMETRE  1.04v
pump load and electrical loads are not applied. Place the g‘ﬂgﬁgg&ﬂp 709101 ,
select lever in ‘N’ for automatic vehicles. THROTTLE SENSOR  0.40v

» Check the “IDLE POS” and “CAS-RPM" in data monitor IDLE SW ON
mode in CONSULT.

+ Carry out the inspection using engine speed
measurement. @ RECORD |

Caution:

Before the inspection, make sure the throttle valve switch
(idle connection point) is turned ON when the accelerator
pedal is not pressed.

Adjustment

RB20E Engine @ AACVALVEAD) @
The idle speed adjustment is basically not necessary as the

rated value (control target value) is returned to the control unit. | SETENGINERPMAT
: THE SPECIFIED VALUE
If adjustment becomes necessary, remove the ECCS control | | ,ypER THE FOLLOWING
unit and carry out the following procedures. CONDITION.
- Select “AAC valve adjustment” in the “WORK SUPPORT" * ENGINE WARMED UP
mode. Turn the AAC valve assembly idle adjustment screw | * NOLOAD
with a screwdriver until idle speed is 600 rpm (M /T) 650
rpm (A/T). i START ]
« Return the “AAC valve adjustment” screen to “DATA
monitor” and check if the idle speed shown meets the
specification.
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IDLE SPEED IGNITION TIMING / IDLE MIXTURE RATIO INSPECTION

CA18i/ RB20E ENGINE

+ Make sure the ECCS control unit idie control

adjustment volume is turned all the way to the left.
Caution:
Do not turn the idle control speed adjustment volume with
excessive force. The adjustment screw turningrangeis 3/4
of aturn.

+ Turnthe 1SS unitidle adjustment screw with a screwdriver

to adjust the engine speed to 600 rpm (M / T), 650 (A/T). |
- Connect the throttle sensor harness connector. Make sure

idle speed is maintained at the specific value.

+ Ifyouwish toincrease idle speed for any reason, adjust the
volume in ECCS control unit.
Caution:

The adjustment volume must be set 40° ~ 50° away from the
self-diagnosis position as if it is turned ali the way to the right

(self-diagnosis position), the idle speed is lowered (lowest rpm
+ 50 rpm).

Adjustment

CA18i Engine

+ Remove the harness connector from the intake
temperature sensor to stop the feedback system of the
ignition timing and air - fuel ratio.

» Adjust the engine revolution to 700 rpm (M/T), 800 (A/T)

by throttle adjustment screw.

« Connectthe harness connector for the intake air
temperature sensor and make sure the idle speed is
maintained at the specified value.

Caution:

The adjustment volume on the control unit side can not be used |

for fine adjustment.
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Caution;

Adjustment within indicated range.

Do not turn with excessive force.
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IDLE SPEED / IGNITION TIMING / IDLE MIXTURE RATIO INSPECTION

RB20E/CA18i ENGINE

IGNITION TIMING CHECK & ADJUSTMENT (RB20E / CA18i)

Timing light attachment

« Connect the timing light using the adapter harness for hold coil for the timing light that

collects the signal from the super tuner.

= For normal timing light connect the sensor to No. 1 Hightension cable.

CA18i

EG1116 0000

N Semi-mold
type ignition coil

super tuner

Inspection
RB20E

« Do not carry out the inspection as this may cause ignition
timing to become unstable.

» Make sure the idle speed is at standard value.

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

+ Make sureignition advances to correct advance angle
when engineg is raced.

Caution:

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

points are painted white.

EN-34
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dicator or
Esuper tuner 1

—
@ cNTION TIMING®

WHILE IDLING PRESS "START”
AND STOP THE IGNITION TIMING
FEEDBACK CONTROL. ROTATE
THE CRANK ANGLE SENSO
AND ADJUST BY USING THE
TIMING LIGHT.

START [

Y¢ MONITORYY NOFAIL [
CAS-RPM (REF) 675 rpm
WATER TEMP 79°C

IGNITION TIMING 1568TBC




IDLE SPEED/IGNITION TIMING / IDLE MIXTURE RATIO INSPECTION

RB20E/CA18i ENGINE

Inspection

CA18i engine

* Intthe “Ignition timing adjustment” in “Operation
support” mode and check the ignition timing.

+ Remove the harness connector for the intake temperature *

sensor and fix the timing advance to inspect the ignition

timing. @

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

Adjustment

RB20OE engine

+ Adjust the ignition timing by adjusting the distributor
placement position.

+ Make sure idle speed is standard.

+ Remove the throttle sensor connector.

+ Loosen the crank angle sensor mounting boits and rotate
crank angle sensor. Turn the sensor to left to advance
ignition timing.

- After the adjustment, attach sealing tape to the bolts that
secure the distributor.

CA18i engine

« Adjust the ignition timing by adjusting the distributor
placement position.

« Make sure idle speed is standard.

» Loosen the crank angle sensor mounting bolts and rotate
crank angle sensor. Turn sensor to left to advance ignition
timing.

+ After adjustment, attach sealing tape to the bolts that
secure the distributor.

Sealing tape part number: B2235 U7410
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IDLE SPEED/IGNITION TIMING / IDLE MIXTURE RATIO INSPECTION
CA18i/ RB20E/DE/DET/RB26DETT ENGINE

IDLE MIXTURE RATIO (CA18i / RB20E / DE / DET / RB26DETT)

INSPECTION

The air-fuel ratio feedback system which has a self-learning function is used and CO and HC

density adjustment is not necessary as the correction range is wide.

Inspection

« Warm up the engine sufficiently and make sure the idle speed  |Y¥ monToR Yy NOFALL [ ]
and the ignition timing are at standard measure. Check CO

and HC density with CO and HC meter. gi\a'ng\sf' fSPE?\JS) 95‘13;3(;1
+ If the values do not conform to standard measure, perform | exH GAS SEN-R 117y

following procedures to inspect the air / fuel feedback M/R F'C MNT 2Ty

condition: M/R FiC MNT-R RICH]

monitor” and “Exhaust gas sensor monitor (R)”.

« Set the engine speed above 1000 rpm (2000 rpm for
RB26DETT engine) and make sure “RICH” and “LEAN" are
displayed alternately.

+ In the data monitor mode, select “Exhaust gas sensor @
| RECORD

“Short these ping for approx. ¢ secs When ;|

» Short-circuit the self-diagnosis connector on the ' open them. the diagnosis.mede il then

A . . . change. i N2 mode

vehicle side (near fuse box installation). Or | will Cgange EEEHEE ' sach time
remove the ECCS control unit and operate adjustment - this operatod o is performed

volume on the control unit side. ! |

oo
(S
“

x

+ Place the ignition to “ON" position and use a lead line to 7
short circuit the CHK pin and IGN pin of the diagnosis ;"fﬁ;;em within ndicated -ange
connector for more than two seconds to release the Do not turn with excessive force.
settings. (Or otherwise turn the ignition switch to “ON” A
and turn the adjustment volume on the side of the ECCS High L »
control unit to the right (CW) until it stops in the self 32' n@j‘
diagnosis mode switching position B for more than two Low
seconds and then return it to the original position.

Idle speed

» After warming up the engine sufficiently, raise the engine

speed until the exhaust gas temperature waming lamp (or . Ve ﬁ
the red lamp on side of the control unit) flashes (the P [ |
flashing will start above approx. 2000 rpm). The rear SoawE Ve :
exhaust gas sensor output monitor mode will be set. S e
Caution: g =P \\
The accelerator pedal must be pressed intentionally during VA o
idling to perform the inspection as the air fuel ratio feedback [=X"2Ust 93s temperature warning ligh

control is stopped.
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IDLE SPEED / IGNITION TIMING / IDLE MIXTURE RATIO INSPECTION
RB26DETT ENGINE

IDLE MIXTURE RATIO INSPECTION (CONT’'D FOR RB26DETT)

Exhaust gas sensor monitor mode switching display

Caution:
The accelerator pedal must be pressed intentionally during

Use a lead to short-circuit the CHK pin and the IGN pin of [Storthese pins forapprox. 2 secs tem;
: : ! open them, the diagnosis.mode will then
the diagnosis connector for more than two seconds one | 0. (The mode

more time to release the self-diagnosis mode. (Otherwise | wil change each time
this operatiol is performed.

original position).

turn the adjustment volume of the ECCS control unit side to - )

the right (CW) until it stops to select the self-diagnosis mode | (Fa o = J
B for more than two seconds and then return it to the \\ IO0N0000G0ANG | Fuse
L| y000000eooonan ! block

|

Y -— | :ID‘)

|
| J

C . R . ‘Switching the signal for
Set the ignition switch to “ON”. Use a lead line to short oxhaust gas Sensar -

CHK pin and IGN pin of diagnosis connector for more than exhaust gas sensor (R)
two seconds to switch mode. (Otherwise turn ignition switch |
to “ON” and turn adjustment volume on side of the ECCS
control unit to the right (CW) until it stops self-diagnosis
mode switching position B for more than two seconds and
then return volume to original position.

.

Exhaust gas sensor|
cutput monitar

Approx. 4 secs

Switching the signal for
After warming the engine sufficiently, raise the engine speed ! exhaust gas sensor (R)
until the exhaust gas temperature wamning lamp (or the red =~ =T 835 sen5eT
lamp on the side of the control unit) flashes {the flashing will .
start above approx. 2000 rpm). The rear exhaust gas [Exhaust gas sensor:

. . output monitor
sensor output monitor mode will be set.

0.2 sec.

Approx. 4 secs

idling to perform the inspection as the air-fuel ratio feedback
control is stopped.

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

Short-circuit CHK pin and IGN pin of the diagnosis
connector for more than two seconds to release the mode.

Make sure that the exhaust gas temperature waming lamp
flashes at about 2000 rpm.
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IDLE SPEED/IGNITION TIMING / IDLE MIXTURE RATIO INSPECTION
RB25DE ENGINE

IDLE SPEED / IGNITION TIMING / IDLE MIXTURE RATION INSPECTION
(RB25DE ENGINE)

INSPECTION & ADJUSTMENT

START

Visually check the following:
+ Aircleaner clogging
« Hoses and ducts forleaks A
» Electrical connectors
= Gasket N
» Throttle valve operation ~
A N o St
Start the engine and warm it up.
#® C
B /
Open the engine hood and run the engine at about B
2000 rpm for about 2 minutes.
N
C , N2t .
Perform diagnostic test mode Il (Self-diagnostic -—\(& :_
result). -~
' 5
OK NG 1000 r / min
Repair or replace components
as necessary. c
W NE
Does the engine run smoothly? Run the engine at Q (599
about 2000 rpm. \/z 1
OK NG 7 7I_l-
l’ J
/
Clean the injector. ;
<__I ] l Red lamp Exha_ust temperature
D warning lamp
Race the engine for approx. 2 ~ 3 minutes then run D
engine at idle speed.
V!
~ \ 5/ //
=~ 7
ToE < 1000r / min
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IDLE SPEED / IGNITION TIMING / IDLE MIXTURE RATIO INSPECTION

RB25DE ENGINE

Stop the engine and disconnect the throttie
position sensor harness connector.
Restart the engine.

4

Race engine two or three times at about 2000
~ 3000 rpm then run engine at idle speed.

OK

N

Idle speed check
Read idle speed in “IGN RPM (REF)" in
“DATA MONITOR" mode.
Check idle speed.
7 ldle speed (rpm) 650 +/- 50

oK

H

NG

Race engine two or three times at about
2000 ~ 3000 rpm then run engine at idle
speed.

G

ldle speed adjustment

Adjust idle speed by turning idle speed
adjusting screw (IAS).

Idle speed (rpm) 650

Ignition timing check

Check the ignition timing using timing light
or super tuner.

Ignition timing (BTD°C) 15 +/- 2

OK

NG

.

Ignition timing adjustment

Adjust the ignition timing by adjusting crank
angle sensor bolt.

Ignition timing (BTDC?) 15

“Remove throttle sensor connector

F
Y MONITORING Y NO FAULT ]
IGN PRM (REG) 850 rpm
[ START

Attach sealing tape to crank angle sensor

bolts. Part No. B2235U7410
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IDLE SPEED/IGNITION TIMING / IDLE MIXTURE RATION INSPECTION

RB25DE ENGINE
J J
@ Touch “BACK”
Stop the engine and connect throttle
position sensor harness connector. [@
Start the engine.
wooe | |00 | ] e
Race engine two or three times at about
2000 ~ 3000 rpm then run engine at idle
speed.
K
K TMONITORING T NO FAULT[_]
IGN PRM (REG 837
Idle speed check ARFLOWMETRE 150V
Read idle speed in “IGN RPM (REF)” in WATER TEMP SENSOR  80C
"DATAMONITOR' mode.
Check idle speed. \ BATT VOLTAGE 14.0v
Idle Speed (rpm) 650 +/_ 50 THROTTLE SENSOR 0.52v
oK NG START ]

Check AAC valve and replace if necessary.

Check AAC valve harness and replace if_ L
essary.
nec b Y MONITORING' NO FAULT
IGN PRM {REG}) 825 rpm
/ 0,SENSOR 0.02v
Race engine for two minutes at 2000 rpm. 0.SENSORMONITCR - ==
L V.
0, sensor system check | START
See "M /RF /C MNT"in “Data monitor” mode.
Maintain engine at 2000 rpm check the moni- L
tor fluctuates between “LEAN” and “RICH” more
than 5 times in 10 seconds.
1 cycle “RICH, LEAN, RICH" @ _}&L
2 cycles "RICH, LEAN, RICH, LEAN” A . S
OR 5 /
Make sure that exhaust temperature warning Exhgust temperaturd
lamp flashes more than & times in 10 seconds. Redlamp warning lamp
NG OK
FINISH
TOM
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IDLE SPEED /IGNITION TIMING / IDLE MIXTURE RATION INSPECTION

RB25DE ENGINE

Check O, sensor input signal
See*M/RF/CMNT"in “DATA monitor”
mode.

Maintaining engine at 2000 rpm and
check the monitor fluctuates between
‘LEAN" and “RICH” more than 5 times in

10 seconds.

N N

Check O, sensor harness

Turn off the engine and disconnect the
battery ground cable.

Disconnect harness connector from
ECCS C/U.

Check for continuity between terminal No.
29 of harness connector and the termi-

nal No. 2.

OK NG

4

Replace or repair harness

N
Replace O, sensor

4
Carry out operation L

OK
FINISH

NG

Start the engine and warm it up

Race engine then run engine at idle speed

4

CO check
Check the
HC tester.

Idie CO below 0.1%
HC below 50%

CO measurement with CO,

N2

Fuel pressure regulator check

Air flow meter check

\)

Check the injector and if necessary clean

Replace ECCS C/U and check C/U operation

M

IGN PRM (REG)
AIR FLOW METRE

02 SENSCR

BATTERY VOLTAGE
THROTTLE SENSOR

ONITORINGY NO FAULT[ ]
837 rpm
1,58V

WATER TEMP SENSOR  80C
0.02v
02 SENSOR MONITOR  RICH
14.0v
0.52v

START

EW@

|[ECCS C/U CONNECTOR]

1

afato

[ECCS C/U CONNECTOR|

.

| =

Check idle speed (K)
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COMPRESSION PRESSURE INSPECTION
RB26DETT / RB20DET / DE / RB20E / CA18i / RB25DE ENGINE

2. COMPRESSION PRESSURE INSPECTION

Compression pressure standard value

- RB26DETT 12.0 /300 9.0 / 300 1.0/ 300
‘RB20DE, DET 12.0 / 300 9.0 / 300 1.0 / 300
- CA18i 12.2 / 350 10.2 / 350 1.0 / 350
. RB20E 12.5 / 300 9.5 /300 1.0, 300
' RB25DE 12.8 /300 9.8 /300 1.0 /300

Engine speed measurement unit installation

RB26DETT / RB20DE / DET Engine

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

« Always attach the terminal cap with rubber seal after measurement is completec

RB26DETT

¥ Engine speed
easurement

Spee tection pin
Red & yellow wire) '

g s

CA18i / RB20E Engine

« Mold type ignition coil is used for these engines. Connect the engine speed
measurement unit by connecting the adapter for mold coil between the INT side coll
primary terminal and the harness connector primary terminal.

RB20E CA18i

+ Green (-) to engine

emi mold type
ianition coil 'sp_eed measurement
&mw . unit or super tuner

peed measurement g
".init or super tuner
R R
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Compression gauge installation
«  Warm up the engine and remove all 6 spark plugs.
» Attach the adapter to the Alien compression gauge and

COMPRESSION PRESSURE / BELT TENSION INSPECTION

RB26DETT ¢

setitin a spark plug hole.

Compression pressure inspection
+ Depress the acceleration pedal fully. Turn the ignition switch to START position and crank
the engine. Read compression pressure and the engine speed once the gauge needle

stops moving.

RBZ0E DE DET/CA18i/RB25DE ENGINE

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

+ Ifthe compression pressure is still not standard, inspect the components around the
combustion chamber (valves, valve 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

The inspection should be performed when the engine cold or more than thirty minutes after
the engine has been stopped.

RB26DETT / RB20DE, DET / RB25DE ENGINE

it | Tengiqﬁ.l;m_it

maintenance belt

- New
] Standard POIy-V [ow- ~10 9~10 15
Power steering belt ) bek
With HICAs | Maintenance be 8~10 10 ~12 16
Air canditioner compressor belt Poly-V fow- 6~8 7-~9 12
maintenance belt
Fan belt Poly-V low- 3~5 4~8 75
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RB20E ENGINE

BELT TENSION INSPECTION & ADJUSTMENT
RB26DETT / RB20E / DE / DET / CA18i/ RB25DE ENGINE

o mEMf

Beﬂ deﬂecﬁen (m)

S T e f} {When mkg of force is applied at the
_Belt'specification |- .. :

y posmon)
PART .. SR New _Sfj Adjustment | Tension limit
Power steering belt Poly-V low- 8~10 9~ 11 15
maintenance belt
Air conditioner compressor belt Eoly—V low- 6~8 7~9 12 1
maintenance belt
Fan belt Poly-V low- 3~5 4~6 75
maintenance belt

CA18i ENGINE

L !TEM : .ﬁ. i T . B = 3 - - . Belt deflaction {mm)
D = : (When 10kg of force is applied at the
) : " w " position)
PART . i - i _New Adjustment | Tension limit
) Poly-V low-
~ - 5
Power steering pump betlt maintenance belt 9~1 10 ~12 15
Air conditioner compressor belt Poly—V low- 6~8 7-9 12
maintenance belt
Fan belt Poly-V low- 4-~5 45~55 6
maintenance belt

Caution:

1. When the beltis replaced with a new belt increase the tension slightly more than for the
used belt to allow for wear-in of the new belt.

2.
3.

Adjustment

When the belt deflection exceeds the limit, adjust to the “Adjustment” value.
Make sure the puiley groove is aligned correctly when the belt is installed.

PART . =~

" ADJUSTMENT POSITIO

Power steering belt

Adjustment bolt in power steering pump

Air conditioner compressor belt

Adjustment bolt in idler pulley

Fan beit

Adjustment bolt in alternator

 Fan belt
\ Power steering
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VALVE CLEARANCE INSPECTION & ADJUSTMENT
RB26DETT RBZCE DE DET/CA18i/RB25DE ENGINE

4. VALVE CLEARANCE INSPECTION AND ADJUSTMENT
Additional work required (remove the following parts):

« Airduct

» Rocker cover

Inspection

+ Inspect the valve clearance when the engine is cold.

+ Remove the air duct, ornaments and the rocker cover.

+ Rotate the crankshaft and align crankshaft pulley mark with the belt cover indicator.

» No. 1 ¢ylinder is at the compression stroke top dead centre when both the intake and
exhaust side cams do not move the valve lifters.

PART | - L R € Vaives to be adjusted
INTAKE SIDE Cylinder No. 1, 2, 4
EXHAUST SIDE Cylinder No. 1, 3,5
Firing order: 1-5-3-6-2-4 Exhaust side -

+ Rotate the crankshaft one revolution (360°) and align the mark on the crankshaft puliey with
the belt cover indicator. (No. 1 cylinder piston exhaust T.D.C).

€m Vaives to be adjusted

: L - 'PA.RT' . VALVE CLE'ARANGE:-,' Intake side
MEM | MEASUREMENT
INTAKE SIDE Cylinder No. 3, 5,6
EXHAUST SIDE Cylinder No. 2, 4, 6 ‘
LM"iixhaustside -
Valve clearance standard value (20+/-5°C)
AT B - INTAKE -EXHAUST -«
Valve clearance (cold) mm .45+ 0.38+043
(Reference vaiue: warm} mm 0.5 0.44 003
Caution:

Always check the valves when they are cold.
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VALVE CLEARANCE INSPECTION & ADJUSTMENT
RB26DETT / RB20E / DE / DET / CA*18i / RB25DE ENGINE

Valve clearance measurement | Gauge A
! Camshaft

Inserta 0.15 ~ 0.20 mm gauge (A) from spark plug side.
Insert gauge (B) from opposite side. Select a gauge
thickness that will reduce the clearance to O m.

Note:

Do not use more than two gauges (B).

Use JIS 150A25 feeler gauge.

Gauge B

Spark plug side

Valve clearance = Gauge (A} + Gauge (B)

Reasons for measurement using gauge (A) and (B) :

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

2. Large gauges cannot be placed parallel to the
measurement surface.

« Thick feeler gauge have high rigidity and cannot be bent
easily, so the measurement will be incorrect.

« The error factor increases if a number of thin gauges are
layered and the measurement will be incorrect.

Valve clearance adjustment

+ The valve clearance adjustment is performed by
selecting a shim of suitable thickness.

- 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.

1. Shim thickness calculation method

Example:

When the intake valve clearance (t) is 0.50 mm:

0.50 (t) - 0.45 (specified value) = 0.05 mm

« The valve ciearance is 0.05 mm greater than the specified value.

+ Use a shim 0.05 mm thicker than the current shim to reduce the valve clearance.

2. Current shim thickness (T) ‘ ﬂ
= Measure the centre of removed shim to determine the ‘ :
thickness of the current shim. |
Caution:
Do not reuse the measured shims again. ‘
.{; Shim
@ Do not reuse after disassembly |

3. Shim selection

» Current shim thickness (T) is 2.40 mm.
2.40(T)ymm +0.05mm = 2.450

+ Select new shim with stamped mark [24.40]
(T =2.440 ~ 2.455).

» Select a shim within standard value range +/- .03 mm. \ /}

4. Shim types and classification T = 2.440 ~ 2.455 mm
» There are 70 types of shims, Sizes range from 2.275
mm to 3.325 mm in 0.05 mm increments.
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RB2EDE™T =RBZl:

5.LUBRICATION SYSTEM INSPECTION

5-1

Inspection

The engine oil level should be checked before starting the
engine or if the engine has been started, the inspection
must be carried out ten minutes after the engine has been

turned off.

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

level gauge.

LUBRICATION OIL LEVEL INSPECTION

The oil must not have any white turbidity or dirt.

Lubrication oil replacement period

LUBRICATION SYSTEM INSPECTION
DE DET/CA18i/RB25DE ENGINE

Between L & H mark

ENGINE

| 'REPLACEMENT PERIOD

RB20DET / RB26DETT

Every 5,000km or 6 months

SD, SE, SG, SF class oil

CA18i / RB20E

Every 15,000km or 12 months

SE, SF, SG class oil

Every 10,000km or 6 months

SD class oil

Every 15,000km or 12 months

SE, SF, SG class oii

RB20DE / RB25DE

Every 10,000km or 12 months

SD class oil

Note:

Use genuine Nissan [Turbo X (7.5W ~ 30)] for service for RB26DETT / RB20DET vehicles.
Use genuine Nissan SG class [Extra save X (7.5 ~ 30)] for service for CA18i/ RB20E, DE/

RB25DE vehicles.
Oil quantity
el | ol supplement volume when
(MEM| - Olevell) | replaced(t)
ENGINE Rl | splacement | “replacement
RB25DE / RB20DE / RB20E 4.0 3.0 Approx. 3.8 Approx. 4.2
RB20DET / RB26DETT / 4WD 4.5 3.5 Approx. 4.2 Approx. 4.6
CA18i 34 24 Approx. 3.2 Approx. 3.6

EN - 47



LUBRICATION SYSTEM INSPECTION
RB26DETT / RB20E / DE / DET / CA18i / RB25DE ENGINE

5-2 OIL PRESSURE INSPECTION
» Remove the oil pressure switch and connect the oil pressure gauge.
+ After warming the engine, make sure the oil pressure is appropriate to the engine speed.

(Oil temperature 80°C)

- Enene | RessoeTT | TRRCAD. | cats
Engine spesd (rpm)|  Outlet pressure {kg / cnv)

S 600 o - Approx. 1 Approx. 1

.'800 | Approx 1.5 - -
. 2000 R Approx. 3 Approx. 3 Approx. 3
4000 . - - Approx. 4
8000 - | Approx 4.6 Approx. 4 -

RB25DE / RB20DE CA18i

RB26DETT /

-
i

. —
der bicck nght side «

5-3 OIL FILTER REPLACEMENT

Removal

- Use oil filter wrench (special service tool) to remove the fiiter.

Caution:

Catch any dripping oil with rag etc. when removing the filter.

Installation

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

« Screw in the oil filter until a slight resistance is felt and them tighten 2/3 turn.

Cauition:

Make sure the oil will not leak after starting the engine.

_ ENGINE | REPLACEMENT PERIOD

RB20DET / RB26DETT | Every 10,000km or 12 months SD, SE, SG, SF class oil

Every 15,000km or 12 months | SE, SF, SG class ail

CA18i / RB20OE
Every 10,000km or 12 months 5D class ol

Every 15,000km or 12 months | SE, SF, SG class oil

RB20DE / RB25DE

Every 10,000km or 12 months SD class oil
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EXHAUST SYSTEM INSPECTION
RB26DETT . RB20E DE:DET/CA18i/ RB25DE ENGINE

I o w5

RB20DE / DET / RB25DE CA18i
L ¥ Cylinder block right side

6. EXHAUST SYSTEM INSPECTION

6-1 AIR CLEANER ELEMENT INSPECTION (RB26DETT / RB20E / DE / DET)
Inspection

+ Remove the bands shown in the diagram and remove the air cleaner element.

+ There should be no excessive dirt or damage on the air cleaner element.

Periodic replacement interval Every 60,000 km

RB26DETT RB20E / DE RB20DET

B,

6-2 TURBOCHARGER INSPECTION (RB26DETT / RB20DET)
Function inspection
+ 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).
« Perform the engine operation test and check that pressure does not rise above
approximately 0.8 ~0.9kg/cm?.
a. When the pressure does not reach specified level.
Check for vacuum feak in intake or exhaust system or exhaust gas leak.
b. When the pressure exceeds the maximum pressure level (approx. 0.8 ~0.9kg/cm?).
Check if swing valve controlier rubber hose is disconnected or cut.
Check if swing valve controller motion malfunctions (stays closed).
RB26DETT RB20DET
w EG1508 0001

ST AN
Lo

‘ Ry /\: EG1508 0009 -
ey -
i

T h Cap
\_\ : . ‘I
L > i\%& g /
. \R A , -
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EXHAUST SYSTEM INSPECTION
RB26DETT / RB20DET ENGINE

Swing valve controller inspection

+ Remove the swing valve controller rubber hose from the vacuum tube side.

« The controller rod must start operating when compressed air approx. 0.7 ~0.8 kg/cm?
(RB26DETT), approx. 0.8 ~ 0.9 kg/ cm? (RB20DET) is forced into the hose by using an

air gun. Stop blowing compressed air 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 took for 1 kg / cm?) to verify that the air gun pressure is
approx. 0.7 ~0.8 kg/ cm? (RB26DETT) or 0.8 ~ 0.9 kg / cm?{RB20DET) before testing the
air hose.

RB26DETT RB20DET

‘ .:f“'"k f-'-r-—-l—\-h" jﬁ“b{ e ’ M \ 4—]

Y }

SEPS
\\t::j;i

hese ' /i Rear side
R hose .

6-3 RECIRCULATION VALVE INSPECTION

Function inspection

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

RB26DETT RB20DET

Unit inspection
» Use ahand pump to create negative pressure -150 +/- 30mmHg (RB26DETT) -400+/-

50 mmHg (RB20DET). The recirculation valve diaphragm must start to lift up and the
vacuum pressure will be maintained.

EG1513 0000
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EXHAUST SYSTEM INSPECTION
CA18IENGINE

6-1 AUTOMATIC TEMPERATURE ADJUSTMENT AIR CLEANER INSPECTION
System diagram

Vacuum motorn ‘

maa=Sl

Fraesh air duct Air cleaner

-

|
L] -
:: Temperature |-
When cold 1y sensor
1y
| 4 [ ;
Warm arr 1 3
SP! body intake manifold
Vacuum motor, Air cleaner

Fresh air duct

sensor

1|
i :
i1 Temperature |-
1
¥

1

( Fresh_ar -

I®f

Warm air SPI body

When warm ‘

Function inspection
» Remove the air duct and start the engine. Inspect the vacuum motor operation when the
engine is cold and warm.

Condition Chan-_ge-ovgr:vai.ive -fre.sh air
o . duct side

When cold Closed

When warm Open

Temperature sensor preset temperature: Approx. 40°C.

COMPONENT PARTS INSPECTION

Temperature sensor inspection

+ Remove the hose to the vacuum motor and connect the
vacuum gauge.

+ Start the engine and check the negative pressure when

Intake
: manifold

when warm)Vacuum gauge

the temperature of the temperature sensor was cooted/ Air inflow @‘312 0000
warmed by the drier.
When warmed up No negative pressure To intake manifold _To vacuum gauge
When cooled Negative pressure created )
EG1513 00040
Apply negative

Vacuum motor inspection

» Remove the vacuum hose from the vacuum motor and
connect vacuum hand pump.

+ Use a hand vacuum pump to create negative pressure
(approx. -150 mmHg).

+ Make sure the fresh air duct on the change-over valve
will close when the negative pressure is applied and it will
open when there is no negative pressure applied.

pressure

6-2 AIR CLEANER ELEMENT INSPECTION

Inspection

» Remove the clips and the nuts and remove the air cleaner ¢
element. : :

» There should be no excessive dirt or damage in the air . Air Cleaﬂef
cleaner element. EN- 51



FUEL SYSTEM INSPECTICN

RBZ5DE / DE / CA18i ENGINE

7 FUEL SYSTEM INSPECTION

EASY INSPECTION (RB25DE)
« Turn the ignition switch to ON position.

+ Select “Fuel pump” in the “Function test” mode.

» Inspect the pulsation by holding the fuel hose with hand.

& FUELPUMP ¢

(8 THERE A PULSATION
EVERY 3 SECONDS WHEN
THE FUEL TUBE IS HELD?
OR CAN YOU HEAR THE

QOPERATION NQISE QF THE |
FUEL PUMP RELAY? J

" PASS—[ YES

NO

« Hold the fuel filter and make sure the hose is hard and
pulsation can be felt when the fuel pump is operating.

Fuel fiiter

* Hose is hard

* Pulsation

FUEL PRESSURE INSPECTION USING THE FUEL PRESSURE METER

Releasing fuel pressure (RB25DE)
+ Revtheengine.

« Select “Fuel pump relay” in “Active test” mode.

+ Press ‘STOP’ to stop the engine. Crank the engine over
two or three times. (If the engine does not start crank 3 ~ 4
times after removing the fuse).

+ Restart the engine and remove the fuel pump fuse. @

+ After the engine stops, crank the engine 4 ~ 5 times to
consume the fuel in the pipe. (If the engine does not start
crank 4 ~ 5 times after removing the fuse).

Caution:

The battery may become weak easily, use booster cable to

connect to another battery if necessary.

Releasing fuel pressure (CA18i / RB20E)

« Revtheengine.

+ Select “Release fuel pressure” in “Operation support” mode.

® -

- After starting the engine, remove the fuel pump fuse. After .
the engine stops, crank the engine over 2 ~ 3 times to
consume the fuel in the pipe. (If the engine does not start
crank 3 ~ 4 times after removing the fuse).

Caution:

The battery may become weak easily, use booster cable

to connect to another battery if necessary.

EN-52

QACTIVE TESTE
FUEL PUMP RELAY  OFF

CAS-RPM (POS) 950 mm

EPE ATE INTERRUAT

& FUEL PRESSURE ¢

WHILE IDLING PRESS
"START" TO STOP THE
FUEL PUMP OPERATION.
AFTER ENGINE STOPS,
CRANK THE ENGINE OVER
TWO OR THREE TIMES.

START T



FUEL SYSTEM INSPECTION
RB26DE™" RB20E/DE/DET/CA18i/RB25DE ENGINE

7-1 FUEL PRESSURE INSPECTION

Releasing fuel pressure (RB20DE / DET / RB26DETT)

+ After starting the engine, remove the fuel pump fuse. After
the engine stops, crank the engine over 2 ~ 3 times to
consume the fuel in the pipe.

+ |fthe engine does not start, remove the pump fuse and
crank the engine 3 ~ 4 times to consume the fuel in the
pipe.

Caution:

The battery may become weak easily, so use booster cables

to connect it to another battery if necessary.

Fuel pressure meter installation

(RB26DETT / RB20E / DE / DET / CA18i / RB25DE)

+ Connect the fuel pressure meter between the fuel filter and
the fuel line.

+ Attach the fuel pump fuse.

Fuel pressure inspection

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

+ |f 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 (kg/em?) Approx. 3.0 Approx. 2.5 Approx. 3.0 -
During idling (kg/cm?) Approx. 2.5 Approx. 2.0 Approx. 255 | Approx. 1.0
Idling when pressure regulator

vacuum hose is removed  (kg/em?) Approx. 3.0 Approx. 2.5 Approx. 3.0 Approx. 1.0

g,, ,,g

7-2  THERMO-WAX INSPECTION (CA18i)

~ RB20DE, DET

- B

Pressure
Jregulator 3

+ Inspect the wax stroke when in following temperature.

:.Temp'éramre (oc) . ﬁ:.

25

80

" Wax stroke S (mm)

Approx. 25

Approx. 30
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EVAPORATIVE GAS CONTROL INSPECTION
RB26DETT / RB20E / DE / DET / CA18i / RB25DE ENGINE

8 EVAPORATIVE GAS CONTROL SYSTEM INSPECTION

Throttle chamber

Check valve

4= Evaporative gas

<= Purge air
.. —— Active carbon 9

Fuel tank

]

———Filter

- Tray

Fresh air

8-1 PURGE CONTROL VALVE INSPECTION

CANISTER

Inspection L

» Use vacuum hand pump to apply approximately -400 e sucnon}-_:;{
mmHg (-100 mmHg RB25DE engine) negative pressure here  Ji
and make sure the vacuum pressure is maintained. L\ A‘Cﬂ u

FUEL TANK VACUUM RELEAF VALVE (RB25DE) '

In that condition, check that small amount of air can be "EG1513 0000

sucked from the manifold vacuum path.

Inspection TS
+ Clean the valve housing. . u

If the fuel tank vacuum releaf valve is normal, you will hear |
sound from the valve with small resistance when the airis
sucked in through the cap.

Replace the cap ASSY if the valve is closed or no
resistance is felt.

I} 5

Spring valve
‘ pnng valv Valve
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BLOWBY GAS REDUCTION DEVICE INSPECTION
RB26DETT . RBZCE DE DET/CA18i/RB25DE ENGINE

9 BLOWBY GAS REDUCTION DEVICE INSPECTION

blowby control valve

" Flame arrester

“Buffie plate

Blowby path

& Fresh air
+ Blowby gas

9-1 BLOWBY CONTROL VALVE INSPECTION {EXCL CA18i)
Inspection

+ Check the blowby control valve flow path.

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

Inspection (CA18i)
+ Remove the air cleaner rocker cover hose when the - -
engine rev is approximately 1000 rpm and check that o e

fresh air is drawn in. R cleaner By

ot

m
i
n
n



ON-VEHICLE PARTS
RB26DETT ENGINE

10 REMOVAL AND INSTALLATION OF ON-VEHICLE PARTS
10-1 INTERCOOLER AIR DUCT ASSEEMBLY

Front turbocharger

Al tub:OS? outiet tube Bot 1.6~2.188  Air hose
Intercooler outlet 1958 b . A{\hose ,g f—Boit 1.6
Rose N &gllect@ / Rear @
X soit (4 (4)1.6-2.1 Y / . urbochargef
Recwculatlon valve / P \ > Nut ()85~ qutiet tube {Poj
(2} [Paint T]\ Ve % /@\@ ééil:e Gasket
. %> Bolt (2) ! L \ \ B , Q
Air hose (2) 1.6 T 2. 1@ IJ /G \\ ‘ g// “R— Front
= L f Nut (2]1 6~2.1 L J urboharger  Rear turbocharger

S8Y ASSY

@
@ / Air hOSAIr hose .2

™ asket @ % l Air tube @@'

. - Air h A
‘ . Air tube A:r*ho‘se /?’ Bir t’:ll;e ose (/\
Clamp [Point 6] \Pogt 5] [Point {5] /@I@ L. Air tube " SN

Air hose V ' ™ Bolt '_L ///ﬁ
Air tube ~ 3
[Point 5]
Clamp [Point 8] D

. Nut (3) ‘ 0
Air hosef‘g;/ 4 Aircleangr ASSY

S .;Re irculation tube A" P&~ Air duct
Air hose e __ Bot(@ 16~ 2104 Air guct__ Bott ()]

&7 038~ 0.51

R -
‘D

Intercocler sub
bracket {(RH)

. Intercooler sub \_ Air duct t
wet (LH) ‘ | Bolt 2.38 ~ 0.51
¢ Intercooler inlet hose ‘
® \ i tPoint 3] / Resonator

\> Resonator tube

‘J Bolt {2}

B -——Nut (2) 1.6 ~2.1{0]

Intercooler [Point 4]
. ¢
Bott 1.6 ~ 2.1[0]

I kg-m

€9 Replace after every disassembly

Additional work required:
+ Undercover
» Front bumper

[Point 1] Cleaning air hoses & air duct
» Use air gun to remove any dust and rubbish before
removing each air hoses and air ducts.

[Point 2] Remove & install each air hoses and tubes

Removal

+ Place alignment mark on each air hose and tubes before
removal.

Installation
= Align the alignment marks when installation and make
sure to tighten the clamp securely.
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ON-VEHICLE PARTS
X528DETT ENGINE

[Point 3] Remove and install the intercooler inlet

I N Ly .. i
TR 'ﬂg"“”%_\[éj ’m\!\x e ‘

hose i»--":Resonator B:
Removal g
 Firstremove the resonator and the tube B before removing S
hose A. gy
. L
Installation | I
+ Attach hose A, then attach resonator and the tube B as a - promarat NSV J
. L i -z AirhoseA “*. . Resonato
single unit to install. | - Co s ™ b

[Point 4] Remove and install intercooler

Removal

1. Remove the bumper finisher and the bumper
reinforcement.

2. Separate the intercooler inlet and outlet hoses.

3. Remove the mounting bolt and two nuts. Detach
intercooler without scratching the fins. ‘ "

Caution: Outlet Mﬂnting bolt  hose |

1. An aluminium fins are used and can be damaged easily. ﬁ";ge_m 0.93 ~ 1.2 |
Do not place objects on the intercooler or allow toolsor
other hard objects to contact the fins.

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

Installation

+ Installation operation is the reverse of the removal
operation. Perform the steps in order of 3, 2, 1.
Tightening torque (kg-m): 0.93~1.2

Mounting nuff] 0.93 ~ 1.2 i

[Point 5] Remove and install recirculation hose Recire Iat"/ hose o =T

. . . e ulaton T e

« Remove and install the recirculation hose and tube as shown e ]
in the figure on right.

[Point 6] instail recirculation hose clamp
« When installing the recirculation hose clap, make sure it
will not contact bumper finisher.

[Point 7] Recirculation valve inspection

Unit inspection

+ Use hand vacuum pump to apply negative vacuum of -150
+/- 20 mmHg and check that recirculation valve diaphragm
lifts and vacuum pressure is maintained.

Recirculation vaive
[ . s ]

Turbocharger .~ 7 ‘

outlet ube )
. ] \</\/ )
[Point 8] Remove and install turbocharger outlet | = \FEe AL
tube T \‘\”./:_/ \@ @
+ Remove and install the turbocharger outlet tube as shown ,%g('” - \7
in the figure on right. e




ON-VEHICLE PARTS
RB26DETT ENGINE

10-2 AIR CLEANER ELEMENT ASSEMBLY

@ A ho Air cleaner element
|_.——Air hose \

Bolt tE-Z"
< - S

Air cleaner cover// t

To rear turbocharger
To front turbocharger ey

e

Air hose

Air duct .
H kg-m ‘

Additional work required:
+ Remove turbocharger outlet hose

[Point 1] Air hose and air duct cleaning
- Use an air gun to blow off any dirt and dust before
removing the air cleaner element.

[Point 2] Remove and install air cleaner element

Removal e /;Z P

1. Remove turbocharger outlet hose. " Outlet hosé

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

Installation

+ Installin reverse order of removal.

[Point 3]
+ Make sure the air cleaner element is not dirty or damaged.

Periodic replacement interval: Every 60,000 km

[Point 4}
+ First connect the air flow meter connector for front turbo
charger and then install the air cleaner cover.
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RBZEDETT ENGINE

10-3 CONNECTOR ASSY
(1) Collector ASSY removal and installation

ON-VEHICLE PARTS

No. 3 Throttle chamger
Q Throttle chamber

gasket No. 2 Throttle chamber Knock pi

Throttle chamber gasket

Collector ASSY

[Point9] Sprint washer (12)

Bolt 0.64 0.8 2
ACC valve [P0|nt 12k

‘{' = I

A Knock pin (6) chamber --: - g |

. @ \ﬁ — At (2)

\ | R /0 84~0.
Nut { /q\ _Hose [Point 6]  gp- !
i

16~ 21 A7 Washer 127~ _ Tube

} ” [Point . . — Hose

n {6}

L. Water tube [Point 5] [po,m 6] ! iL ST
— % J N Nonseparable un%{ & T
- s = AA unit _"_J' \Air charm |
T RN [F’omt 11 [Point 10] B
ﬂ# AP M C Gas"e‘ Boit 1.6 ~ 2.1
7 7@ B 1 — [ [Paint S]H Hose
Hose [Point 6] ‘ : \ ! T i
/ \ é Boit (4) T
Boit 0.64~0.85  goit 1.6 ~ 2.0] [C0.54 - 0.64
Q Replace after every disassembly
[ ko
Additional work required:
» Release fuel pressure in the fuel lines [Point 1]
+ Drain cooling water [Point 2]
+ Acceleration control wire [Point 3]
+ Airiniet hose
» EGI harness connector, harness clamp
« Allhoses
[Pomt 1] Release fuel pressure
Start the engine
+ After starting the engine remove the fuel pump fuse and —
1 Fue! pump fuse

wait until the engine stops. Crank engine two or three times
to consume fuel remaining in the fuel pipes.

If the vehicle doesn'’t start, remove the fuel pump fuse and
crank the engine four to five times to consume fuel
remaining in the fuel pipes.

Caution:

The battery may become weak easily, use booster cable to
connect to another battery if necessary.
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[Point 2] Draining the cooling water

« Make sure to drain cooling water completely from the
cylinder block by removing the drain plug.

Caution:

Make sure the coolant does not spill on the front tube.

il !

[Point 3] Accelerato_r wire adjustment T asknuto 851 000
» Loosen lock nut to provide adequate slack for the | T e, e
accelerator wire and pull outer case in the direction of the |-~ Throtledum _
accelerator. [T A2 M, ‘ig

+ Return the lock nut 1.0 to 1.5 turns from the positionthe | Aéé’;,erém Pl g
throttle drum starts moving (when thereisnoplay incable) | wis, = g o R
and tighten. IR

Tightening torque (kg-m): 0.8~1.0

, Quter case

[Point 4] Remove throttle chamber links

+ Remove the mounting nuts indicated by arrow marks inthe =
diagram. Separate three throttle chamber links from
collector side.

« Remove the harness from the throttle sensor and the

throttle valve switch.

[Point 5] Fuel pipe removal

the fuel pipe.

[Point 6] Air hose removal
» Separate the air hose A, B and C from the collector side.

//.!r

. Air hosirg Ar hose B
BN
—— =—J U Eu

[Point7]  Booster vacuum removal T

+ Remove the clamp bolt and remove the booster vacuum
tube by separating it from the collector and the air
chamber.

i
BoosterJvacuum tube

[Point 8] Remove and install air chamber bolts
Removal
» Separate the air chamber by removing three bolts.
Installation
+ Insert bolt B in air chamber bolt hole, before performing
final assembly.
Tightening torque (kg-m): 1.6-2.1
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[Point 9] Remaove and install collector nut

Removal

* Remove the nuts in the reverse order of the figure on the
right.

Installation

+ Install the nuts in the order shown in the figure on right
uniformly in two to three stages.
Tightening torque (kg-m): 1.6 ~2.1

[Point10] Remove and install air chamber

Remove

- Separate the air hoses A, B, C, vacuum hoses D, F and
AAC valve connector and remove the air chamber.

Installation

+ Position the air chamber in place, connect the air hoses C,

0, A, vacuum hoses F, E, then connect AAC vaive.

[Point 11] Remove and install AAC valve
Removal Gasket €3 |
- Detach the AAC valve by first removing four bolts. AAG valve P
Caution:
(1)  AAC valve cannot be disassembled.
(2) Replace gasket with a new one. Bolt (4)
Installation @0-64 ~085
+ Install gasket and the AAC valve.

Tightening torque (kg-m) : 0.64~0.85

Air chamber

[Point12] AAC valve inspection
+ Measure the AAC valve resistance
Resistance (20°C) () Approx.9~10

(2) Collector ASSY disassembly and assembly

Bolt (4)[01 0.64:&35

Throttle valve switch

Bolt (2) [C] 0.64 ~ 0.85 (I, l
| \
/ j a-——ﬁ Acceleration work unit
ﬁ Bracket z
rs

i __Knock pin {2)

D"'—__—’_

% F

Intake temperature sensor

[Q) 20~ 30
|

. /V
Collector [Point 1]
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Additional work required:
+ Collector ASSY installation refer to “Throttle valve switch
system inspection” for the throttle valve switch adjustment

ON-VEHICLE PARTS

procedures.

[Point 1] Collector inspection

« Measure the collector installation surface for distortion in
six directions (opposing directions, up, down, left, right,
horizontally and vertically).
Limit (mm): 0.15

[ Straight gaugy‘

N ‘
; 4 g l H Thickness gauge

10-4 SIX IN-LINE THROTTLE CHAMBER REMOVAL AND INSTALLATION

No. 3 Throttle  Ng. 2 Throttle
chamber
[Point 1, 2]

N

L!L' > \ \ E r'\ ) vyl -
F_ (l/ — Knock pin (G)M ‘-.
= —
//):) . No. 1 Throttle chamber
7 @“> [Point 1, 2]
e @.@

8 Replace after every disassembly

ke
e s
(’ -

Additional work required:
« Collector ASSY removal and installation

« {anister hose

[Point 1] Throttle chamber inspection
« Check for any cracks and that supptemental air paths are
not obstructed.

[Point 2] Install throttle chamber

« Install No. 1to No. 3 throttle chambers.

Caution:

Do not make any mistake when installing the chamber.

No. 3 ﬁrottle chamber Y

1
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No. 3 throttle linkage
Sy

No. 2 Throttle linkagé
.

N

- 1 L=
NutNNO' 1 throttle linkage

Qy y S

T\h\ttl\ha ber full \Q

rattle  chamber fully
IS

closed stopper @ggd LU

Detail of part b

[Point 1] Install accelerator work unit
+ Install six in-line throttle chamber and the accelerator work
unit and connect No. 1, 2 and 3 throttle linkage.

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

1. Loosen nuts A and B for each throttle link. Turn the
centre adjustment of each throttle link anticlockwise to
shorten the linkage.

2. Shorten each throttle link untii acceleration drum contacts
fully closed stopper on the accelerator work unit side.

3. Shorten each throttle link, so the throttle chamber lever
opens wider than fully closed stopper on the throttle
chamber side.

Caution:

(1) Do notlock the nut Aand B.

(2) The throttle chamber lever opening angie should be

adequate.

EN - 63
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4. Insert 1 mm thickness feeler gauge between the
accelerator drum and fully closed stopper on the
accelerator work unit side. Secure the accelerator drum
so it does not move.

5. With thickness gauge inserted, turn the centre
adjustment in No. 2 throttle link clockwise to lengthen the
throttle link until the throttle chamber lever contacts the
fully closed stopper on the throttle chamber side.

6. When turning the throttie link with your fingers. You will
feel resistance when the fully closed stopper contacts
the throttle chamber tever. Shorten the throttle link to the
point just before this resistance is felt.

_/@ AN
5\\?‘5&\\ 5 Thickness

7. Carry out the steps 4, 5, and 6 to adjust the No. 3 and 1
throttle links.

8. Tighten the lock nut A and B after the adjusting three
throttle links. After the nuts are tightened, No. 1-3
throttle links must turn with the same degree of
smoothness.

Caution: ‘

Make sure the centre adjustment link will not rotate when the

lock nut is tightened.

Locknut (nonadju{st/gble) Thicknesd
op gRyuge

9. Remove the thickness gauge from fully closed stopper
on the accelerator work unit side.

Caution:

Do not adjust fully closed stopper nut.

b Vg, SR
. — s y
B e

10. Completely open and close the six in-line throttle
chambers repeatedly and make sure that each throttle
chamber moves smoothly.
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E MANIFOLD ASSY

(1) Intake manifold ASSY removal and installation

ON-VEHICLE PARTS

Bolt (5

QRepiace
H kg-m

Bolt (4} 1.6 ~ 2.1 .%
[Pomt 1]

11.6~2.1

Pomt 1]H Air drain plug [Point 2]

X
—

e Washer
Sprmg washer

Bolt 11.6~ 21Nut Y16~ 2.1

[Pomt 1] H [Pomt 1]

after every disassembly

Intake manifold ASSY

Additional w

ork required:

» Collector ASSY removal and installation
+ Throttle chamber removal and installation
» ECCS harness connector and all hoses

« Water outle

t hose

+ Blowby hose

[Point 1]

Removal

Remove & install Intake manifold ASSY

bolts and nuts

» Removal is the reverse order shown in the figure on the

right.
Installation

+ Install the bolts and the nuts in the order shown in the figure
on the right. Tighten in graduai steps to uniform tightness.

10 6 24 8 12 14
11, 13, 2 are nuts

Length -:___*gg_é;}:of 5_61{;

" Installation location

O 30: 4 3,5,6,8
- BoRtlength
“below head 60:5 1,4,10,12, 14
CoAmm) L
SR 65:2 7,9
[Point 2] Air drain plug

« Carry out the operation when engine is cool.

Caution:

Do not remove the air drain plug when the engine is hot

+ When topping up the coolant, always remove the air drain

i i i i ) _ .\ N \
) 1 . . :--f_} ' r(:)) Q_ E‘EQ
piug to allow air within the engine to escape (this prevents NE\EfER .

overheating).

Tightening torque (kg-m):

0.7~0.8

EN-65

J}Ejr drain p plug o

R

IWHEN HOT N—:f_"\fm
AN Il

L I ‘_‘-\\ il




RB26DETT ENGINE

(2) Intake manifold disassembly & assembly

ON-VEHICLE PARTS

_Screw (2) 0.23 - 0.31—

f -
Air regulator —«@ H

Q Replace after every disassembly

H kg-m

i~ Pressure regulator

b2 [(Point2] - /
;

Intake man
Water bypass connector

[Point4] H Bolt 1.6 ~ 2.1

~- Bolt 1.6~ 2.1

Bolt {2} 0.64 ~ o.as,llg Bolt (4} s ]
E Liquid gasket 1.6~ 2.1 ﬂ &’/é“‘—' Bolt 1.6 ~ 2,1H

o —
-

Washer
Water temperature

- 'F\‘
ifold [Point 118 o

[Point 1] Intake manifold inspection

+ Measure the intake manifold surface for distertions in six
different directions (at opposite directions: up, down, right,
left, horizontally and vertically) in several locations.
Limit (mm): 0.15

[Point2] Fueltube ASSY

+ Replace O-ring with new ones when pressure regulator is
removed and installed.

Caution:

Care must be taken not to scratch the fuel tube o-ring surface

when installing the pressure regulator.

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

Precautions when handling

+ Neverreuse O-rings.

« Coat the O-ring with engine oil (10W -30 or equivalent) or
silican oil (NUC silicon L45 or equivalent), but de not apply
solvent as this may remove the oil coating.

» Avoid using dirty O-rings and do not aliow dirt, dust or
foreign objects to adhere to O-rings or other equipment
surfaces.

EN - 66
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+ Do not decenter or rotate the fuel injectors and the
pressure reguiator when inserting them into the fuel tube.

+ Do not store O-rings in location subject to ozone, high
temperature or in the direct sunlight.

[Point 4] Install and remove water bypass

connector

Removal and cleaning

* Remove eight water bypass connector bolts. Insert driver
in clearance between intake manifold and water bypass
connector and move it lightly to remove connector.

» Use a scraper and remove liquid gasket.

Caution:

Also remove liquid gasket in the grooves.

+  Wipe off mounting surface with white gasoline etc.

Installation

+ Cutthe nozzle end of liquid gasket (KP510 00150) in the
position shown in the figure. Use a tube presser to apply
gasket. Install bypass connector within 20 minutes of
applying liquid gasket.

« Apply liquid gasket (KP10 00510) to water bypass
connector surfaces in four locations, then install water
bypass connector within 20 minutes.

Caution:

{1) Apply liquid gasket coating 3.0 mm wide.
(2) Coaton theinside of installation holes as shown.
Tightening torque (kg-m): 1.6 ~2.1

[Point 5] Water cutlet elbow

Removal and cleaning

» Remove two water outlet elbow bolt and insert screw
driver handle as shown. Move it up and down to remove
the eibow,

+ Remove liquid gasket from intake manifold and water
outlet elbow by using a scraper.

Caution:

Also remove liquid gasket in the grooves.

»  Wipe off mounting surface with white gasoline etc.

Installation

+ Cutthe nozzle end of liquid gasket (KP510 00150) in the
position shown in the figure. Use a tube presser to apply
the gasket.

» Apply the liquid gasket (KP10 00510) to intake manifold
surfaces in four locations, then install within 20 minutes.

Caution:
(1} Apply the liquid gasket coating 3.0 mm wide.
Tightening torque (kg-m): 1.6~21

EN - 67
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[Point 6] Remove and install balance tube

Removal

+ Check the size of the O-ring when removing balance tube.

Installation

» Always replace the O-ring with new ones when installing
balance tube.

» There are three different O-ring sizes. Make sure to install
the correct size.

btumher of unit | Installation location
o-nng A(smali) 3 Cylinder 1,2, 3,4, 5, 6
Qnring B (iarge) 4 Cylinder 1,2, 5, 6
O-mlg C {m@ium}: 2 Cylinder 3, 4

+ Be careful not to pinch the O-rings during installation.

10-7 TURBOCHARGER ASSY
)

Turbocharger ASSY removal & installation

‘ﬁ Hose

ot
To cylinder block -

Bracket-m

[ Bolt(2)1.3~19

Coppér washer

[ X)
H kg-m

@ Replace after every disassembly

IO Evebolt 1.8 ~ 2.0 Conne

Copper washel
pp @[\@ rk@ /

Lgver Bolt0.4~0.5“ Sewasher
Eyebolt
Hﬂ%tubex yene FJ

Washer
@-— Copper washer
q}}g\ .p Q[q,Bolt(:ZH} 2.1
Qil & water tube ,

~ 8,
/QQ%

Cgpe\*\

@

| *y
Qil pipe
l Qil hose e

20~32!

Q G{asket ?)L\‘-:@

' Eyebot [F)
) 20~30

FRONT SIDE REAR SIDE
|
Eyebolt [ Wa er tube // "““\ P TUbe - Bolt1.6-2.1
20~3. 2-.@ \ ! ? @]
Copper washe Vacuum\ ,,,-—Jg"\- i
< / s tube \
Bolt i Water tube
, Bolt o 64 ~ \ TR

q/ Coppe wash @-—BOIIFJ

[sot3.2-4. 5 _ ?O" tube e Iélo
r/ % Bojt :%64 ~0. ! %"0.54 ~0.85
& U ™ Al inlet tube 4@& turboch| rger
&) Gasket ™ Front turbocharger A / ASSY} : r \\
Water tubel - Hose Bolt {2) © - i

\m\%‘éﬁg@f |

A A
8 | - Bolt16~2.1, 0.4~ 0.9 B8
f 3 Yoke R To cylinder block & | Bracket
: N
Oil hose ( :lgiséebo?’ > Bolt 1.6~ 2.1[C] | (7 Z e Eyebolt ™,
Qil pipe 20~32
e 1.9

/@ %.;_ Copper washer

’ Copper washer 9 Cil & water tube

| ‘g’WaSherBou 16~2.1
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Additional work required:

* Remove and install undercover

» Drain cooling water

+ Separate exhaust front tube

+ Remove and install exhaust gas sensor connector
* Intercooler airinlet tube and hose

« Airinlethose

Note:

Also remaove cooling water from engine drain plug.

ON-VEHICLE PARTS

{If water is only drained from the radiator drain cock, the water inside cylinder block will not be

drained completely).

(2} Front turbocharger ASSY removal & installation [~

Removal sequence
(1) Loosen the flare nuts of tubes A and B.
Remove bolts and detach tube A.

)
(3)
(4} Remove hose B and bolts.
{6)  Remove bolts and detach tube E.
(6) Remove three bolts, cover and ground cable.
(7)

Remove two bolts and detach tube H. Make sure
that bolt mounted on upper side is shorter than lower

side.
(8) Remove three bolts, cover and ground cable.

(9) Remove oil return hose.
(10) Remove three bolts and detach bracket.

Remove four turbecharger nuts.
Lower turbocharger carefully.
Remove six exhaust manifold nuts.

—— —
— o ok A
WO N2
e St S e

it in direction 2 to avoid turbocharger stud.
(15) Remove exhaust manifold.
(16)  Pull out turbocharger.

Installation sequence

» Installation is the reverse of the removal sequence.

« Place turbocharger in bottom of the engine
compartment before installing the exhaust manifold.

Loosen flare nuts of tubes C and D on the turbo side. -

Pull the exhaust manifold in direction 1 and then raise -

== L C-\‘M .
v Ground cable

o3 I
=

W
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(3) Rear turbocharger ASSY removal
Additional work required:

» Frontturbocharger ASSY removal and installation

Removal sequence

(1) Remove front turbocharger and the exhaust manifold
ASSY.

(2) Remove two nuts and the clip securing bolt, and
separate the tube A,

(3} Remove three bolts and detach exhaust manifold cover.

4) Remove eyeboltB, Cand E.

(5) Remove two bolts and separate tube D from cylinder
block side.

(6) Remove three bolts and detach bracket.

The sequence after this step is same as number 11 to 16 of
the front turbocharger removal and installation.

Installation sequence

- Installation is reverse of removal sequence.
+ lLoosen the water tube flare nut before installing eyebolt B.

& installation

ON-VEHICLE PARTS

Turbocharger inlet

)2.3~3.0 Turbocharger inl

(4) Turbocharger ASSY disassembly & assembly
FRONT SIDE REAR SIDE
1
Q=[O Nut (4) 23-3.01 B—=—" [ Nut (4) 2.3~ 3.0
] | !
Lock plate (2) [Point 3}“""%‘; | Lock plate (2} [Point 317" Exhaust gas sensor
- F@ Exhaust gas sens ! ,—(‘,Ii 18~-24
o ‘e 1.8-24 i = Jp \-
BT e ' ! =\ %
R :
|
9
|
l

(2 Nt ¢
\

B
Exhaust outlet "~

(‘\.,

gasket 9

Front turbo charger ASSY -

\ X L. |
- o - |
L I
’ ,J gy |
— ;’,‘ <" ‘97 :
£3Gasket [~k |
, % !
i !
@& Exhaust : \ ,
\ ‘ ;'outle(/' |

\ €3 Gasket | ;cover Bolt {3)
Bolt (2){X] Bolt (2) ; 0.38~0.51
16~2.1 0.64 ~ 0851 [ Eyebalt2.0~3.2 f
' i
" Washer €9 j
Eyebolt . i
yel Ot\r_,@./o \(i. 6 :
M t
Copper washer@—/ e '
|~ Watertube [Point 1] |
F
H kg-m :

€3 Replace after every disassembly

gasket ¢ —

Rear turbo charger

ASSY
Air ink?t tube

v

\ QGasketﬁf
Bolt ()T gon (2) [@

%@ &[UJ Nut \5) 23~30
i Exhaust outlet >@
>

—
o

NI )
“/h Fe

- dvowll
’ .
€4 Gasket
" ” Exhaust_.- %
outlet . :
I cover o Boit (3]
./ 0.38~0.51

16-~21 0.64 ~ 0851 H EyeboltZ.O ~3.2

Watertube [Point 1]

L
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Additional work required:
« Turbocharger ASSY removal and instailation '

? Water

~inlet tube

}? Water
T

nlet tube

[Point 1] Water tube inspection

« After cleaning the water inlet and outlet tubes with radiator
cleaner, blow with compressed air and check for rust or
any clogging.

i \‘\
| Radiator cleaner |

%_\m?)ube ﬁ_gigg tube

[Point 2] Qil feed tube inspection } B
- After cleaning the oil feed tube with engine conditioner, | Engine
blow with compressed air and check for any clogging. conditioner,

[Pomt 3] Remove and install lock piate
» Spread the lock plate pawls with a screwdriver and loosen
nuts.

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

[Point 4] Eyebolt determination
» Qil feed (turbocharger side) eye boits are stamped ‘J'.

(5)  Turbocharger unit inspection

Crack inspection
Crack burn inspection

Exhaust gas leak

inspection location ~——— Actuator [Point 7]

e =
Compressor  Excessive pressure leak
A \housmg

5 i

—~—— Compressor wheel
[Point 5]

Turbine rotor [Point 1,2, 4} Rotar sha® [Point 8, 8]

owpm

-2 Oil leak inspection location
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[Point 1] Rotor shaft inspection
» Make sure the rotor shaft rotates smoothly with no
heaviness or dragging when turned by finger.

[Point 2] Turbine rotor inspection

» Qil must not adhere to surface.

» There is no carbon accumulation.

« The vanes of the turbine must not be bent.

+ Thereis no interference with turbine housing.

[Pomt 3] Swing valve inspection
Remove actuator rod pin and make sure the swing valve
moves smoothly without deformation or cracks.

« Make sure there are no misaligned seating surface in
turbine housing.

[Point 4] Rotor shaft play inspection

- Set the dial gauge and measure play and thrust clearance.

+ Insert the dial gauge in oil return hole and measure rotor
shaft play.

Rotor shaft play {(mm) 0.056 ~ 0.127

Thrust clearance (mm) 0.013 ~0.096

[Point 5] Compressor wheel inspection

= Qif must not adhere to suction inlet.

»  There must be no interference with compressor housing.
« Wheel must not be bent or damaged.

[Point 6] Rotor shaft inspection
« There must be no carbon sludge accumulation.

EN-72

ON-VEHICLE PARTS

JA8s I
S LTINS
I AL
N L I
e} ]
Y ‘ otor shaftl
Z - rotates
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“No oil or carbon
adhere to surface
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/O with the housing.
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wf—"

&
\\_- N

S W77 swing valve move
~ ST smoothly.

No deformation.

No oil adhere.
No bending or
other
damage.
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[Point 7] Swing valve controller inspection |

» Connectthe swing valve controller rubber hose on the
actuator side.

+ Check the swing valve controller when the actuator rod is
installed or removed.

+ Check to see if the controller rod will operates when the
compressed air pressure (approx. 0.7 ~ 0.8 kg / cm?) is
applied. Stop blowing air as soon as rod operates.

[Point 8] Oil & cooling water inlet and outlet
cleaning
+ Use engine conditioner to clean the oil feed and return
passages.
+ Use radiator cleaner to clean cooling water feed and
return passages.

« Clean with air gun.,

» Clean the compressor wheel, turbine wheel, compressor
=housing and turbine housing with same methods.
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of power, poor acceleration, abnormal noise)

Points to be checked before diagnosis:

1.

ON-VEHICLE PARTS

Turbocharger failure diagnosis (Qil leaks, smoke (white or blue smoke), lack

The engine oil level must be between the MIN and the MAX marks on the oil level gauge.

(When the engine oit level is higher than MAX line, the engine oil will flow into intake
duct through the blowby gas recirculation pass and the turbocharger may be
determined to be malfunctioning).

Check with customer to determine if il is cooled when idiing after driving.

If any malfunction in the following chart is detected in a unit inspection, replace the

turbocharger ASSY.
e moke  APMOTE!| power / Poor
. . ' ;:. ;:,:: no e : ammn:
Qil on rotors AN © AN FaN
Carbon has accumulated AN @) O G
Turbine rotor
Rotor scrapes against the housing | /2 O © O
Turbime vanes are bemt or folded (@) )
Suction inlet is dirty with ol O O
Compressor whesl Rotor scrapes against the housing | A\ O (@) O
Turbine vanes are bent or folded O ©
There is resistance or scraping
when rotated by finger JAN AN O
Turbine and compressor . . ]
Rotor shat play inspection Rotation by finger is not possible @)
Considerable shaking between
rotor shafl and turba ASSY A A O A
Laok through oil hole Carbon sludge has accumulated
(inspect interior with pen light) | in waste il hole JAN @ AN &
The valve does not move
Swing valve operation smoothly when pressure is
(use ;?r N OF Zir ump) applied gradually. {usually opens @
g pump at pressure greater than 0.6 ~ 0.7
kalcm?)

{© Highly possible (& Possible

2\ Slightly possible
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10-8 EXHAUST MANIFOLD ASSY REMOVAL & INSPECTION

FRONT SIDE REAR SIDE
Exhaust manifold coverg\

Exhaust manifold cover g‘\
) \ Bolt (3)[0]

Bolt (3) [
0.38 ~0.51

038 ~ 0.51 M
< \_J,;v/i [Point 4]
Exhaust manifold gasket
D

[Point 4]
|

o e i e o — —— — — — o — — = —

Nut(6) 1.8~24 = Yoke ““*:@@ .
[Point 2][0) \® Exhaust manifold Nut(6)1.8~24 Exhaust manifold

[Point 3] : [Point 2} O] [Point 3]

& kg-m

&9 Replace after every disassembly

Additional work required:
+ Turbocharger removal and instaliation
+ Gas leak inspection [Point 1]

[Point 1] Gas leak inspection

+ After removing exhaust manifold, make sure there are
no traces of gas leaks from any parts.

- After the installation, crank the engine and check for any
gas leaks.

[Point 2] Remove and install exhaust manifold nuts [FRONTSIDE | REARSIDE
Removal 8 2 516 2 5
+ Removalis the reverse of installation sequence shownin

the diagram on the right. l
Installation %o @) Oﬂa Of fo ooé’

+ Theinstallation sequence is shown in the diagram on right.
Tightening torque (kg-m): 1.8~24

[Point 3] Exhaust manifold inspection

+ Measure the exhaust manifold surface for distortions in
six separate directions (opposite directions, up. down. left,
right, horizontally and vertically) in a number of locations.
Limit (mm): 0.3

1;4" . ';| Thickness gauge
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[Point 4] Install exhaust manifold cover FRONT SIDE REAR SIDE

« Attach the exhaust manifold cover bolts in the following 5 f B
sequence. (both front & rear) D\t

1. Temporarily tighten boits for positions indicated by A. )K N R

2. Tighten bolts in the positions indicated B. . J

3. Tighten bolts in holes A to specified tightening torque. B B

Tightening torque (kg-m):  0.38 ~0.51

10-9 SPARK PLUGS

[ Boit (4) 0.64 ~ 0'85\@ Power transistor

Ornament bolt {2} 0.23 ~ 0.31[C]
Omament bolt (8) ~ Screw (3)
0.23~ 0317 Ornament 3 ? e

Soark plug

é/"’zo ~3.0[)

[ kg-m

Additional work required:
- Remove and install airinlet pipe
« Remove and instali blowby hose

[Point 1] Remove and install ignition coil bracket [ Balt 0.23 ~ 0.31
Removal L <gnition coil

+ Hold the coil body when removing the ignition coil bracket. | \
Caution:

Do not hold the coil connector when removing it. Y
Installation ) Cylinder side
e ey . Ignition coll bracke ’
« Make sure to attach the ignition coil harness when Holder %
installing the ignition coil bracket to the cylinder head. Spark plug
Er Platinum tip

Seating metal

[Point 2] Spark plug maintenance

+ Gap inspection and adjustment is not necessary as a
platinum tip is used.

» Replace the plug every 100,000 km.

+ When using a compressed air spark plug cleaner, clean
the plugs at maximum pressure of 6 kg/cm2 for no more

than 20 seconds.
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10-10 ROCKER COVER REMOVAL & INSTALLATION

Rocker cover screw
(left & right 10 each)
0.2 ~ 0.4 [Point 1] [L'JJ

&
\\

Grommet

Filler cap

Rocker cover

Rocker cover gasket

[Point 3] ﬁ ' f N
/ Ornament

Ornament baolt
(8)0.23 ~0.31

Additional work required:
« Remove and install air inlet pipe
+ Remove and install blowby hose

[Point 1] Remove and install rocker cover screw @ Font
Removal
+ Remove the screws in reverse sequence shown in the 7 3 1 5 9

figure on the right. ﬁﬂﬂ
Installation
—————0
6

« Perform installation in the sequence shown in the figureon | 4 2
the right.

[Point 2] Rocker cover installation surface
inspection
= Check that no oil, dirt or foreign material adheres to the
cylinder head installation surface.

[Point 3] Install rocker cover gasket
+ 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 & INSTALLATION

Timing belt cover {upper)

[Point 4]
/ Tensioner spring

Grommet
HBolt (2)0.3~05

\

[O] Nut 4.4 ~ 5.9 [Point 5}~ &
Crank pulley [Point 1] f
Boit [Point 3] |
455~475 FJ

Idler pulley [Point 11]

e

Timing belt plate [Point 8]
Crank timing pulley [Point 8]

0 -
B Crank timing pulley plate [Point 8]

} Belt tensioner [Point 9, 10, 11]
.

iming telt cover (lower) [point 4]
{3 Bolt (3) 0.3~ 0.5

[ kg-m
I Engine oil
Q Replace after every disassembty

& ®O~ring - iming be —
Crank angle sensor i [Peint 9, 10, 12]
(Point 2] ™ 0’__,/
Bolt (3) 1.6 ~ 210 Grommet . Boit [
[ N : \%D A 44~59
/\\ s
[F]Bolt (3) 0.3~ 0.5 Conical washer [ [Washel " 2
[Point 8] %

Additional work required:
» Drain cooling water
» Remove and install
= Under cover
- Radiator, fan shroud
» Cooling fan
« Supplemental belts
« Water pump pulley
» Spark plugs
+ Check No. 1 cylinder compression T.D.C position [Point 1]
- Install ring gear stopper [Point 3]

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

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

7,
iming indicator
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+ No. 1 cylinder is at compression top dead centre (T.D.C)
when both intake and the exhaust side cams do not
move the valve lifters.

* Remove the locker cover ol filler cap from intake side
and check that front end of the camshaft faces intake
side.

[Point 2] Install crank angle sensor

* Apply chassis grease to drive unit (spline) during
installation.

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

+ Check that the crank angie sensor can be easily inseried
in belt cover holes and sensor moves lightly to right and
left, then tighten the bolts.

« When the sensor doesn’t move lightly, loosen belt cover
bolts to position when the crank angle sensor was inserted.
Move the belt cover lightly horizontally and vertically to align
it so the belt cover holes and the camshatft centre are
aligned. Then tighten the bolts so the crank angle sensor
moves lightly.

[Point 3]
Removal

Remove & install crank pulley and the bolt
» Remove the starter motor and attach the ring gear

stopper.

« Use apulley puller (steering wheel puller} to remove crank
pulley (bolt size: M6 x 1.0 length below head approx.
50 mm).

EN-79

ON-VEHICLE PARTS

Intake camshaft £ haust camshatt

xhaust camshaft

Intake camshaft

KV101 10410

// W KV101 05610

o
7 !

=




RB2EDETT ENGINE

Installation

+ Position the washer for the crank pulley bolts so the
surface not marked R contacts the crank pulley side and
then assemble.

+ Apply engine oil to the threads of the crank pulley bolts.
Tightening torque (kg-m): 45.5~47.5

[Point 4]

Removal

« The timing belt cover is separated into upper and lower
parts. After crank angle sensor is removed, remove the
timing belt cover in the order of upper and then lower.

Installation

+ Installation is in reverse sequence of removal procedures.

Caution:

Care must be taken not to scratch or damage the dried liquid

packing when removing and instailing the timing beit cover.
Tightening torque (kg-m): 0.3~0.5

Remove & install timing belt cover

[Point 5] Remove & instail belt tensioner nuts

+ Secure the tensioner with hexagonal wrench when
removing and installing the belt tensioner nuts.

Caution:

Do not loosen inserted stud when disassembly.
Tightening torque (kg-m): 4.4~59

[Point 6] Install conical washer

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

[Point 7] Install tensioner spring

« Assemble the tesioner spring to the belt tensioner pulley
as shown in the figure.

» The tensioner spring must be assembled together with the
beit tensioner pulley in the cylinder block.

« Hook the tensioner spring on the upper side of the tensioner
spring stud when the tensioner pulley is free.
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Tensioner spring specifications

Spring wire o Classification -
diameter | Set _angke (a) | Free angle (-} paint ~ -
1.8 mm Approx. 20° Approx. 163 Yellow-green
[Point 8] Install crank timing pulley & plate

+ Care must be taken of the rear and front positioning when
installing timing belt plate, the crank timing pulley and the
timing pulley plate.

[Point 9] Timing belt alignment mark verification

and installation.

+ Painta mark on the belt that indicates rotation direction if
paint on the upper belt is unclear when disassembly.

+ Position the alignment marks on the intake and the
exhaust cam puileys with the respective belt cover

alignment marks. (No. 1 ¢ylinderis at T.D.C)

- Position the alignment mark on the crank timing pulley with
the respective oil pump housing alignment marks. At this
time the groove must be straight up (no. 1 cylinder is at
T.D.C).

» Move the belt tensioner clockwise 70 ~ 80 degree angle,
and secure it temporarily with the belt tensioner nut.

+ Install the belt by aligning the timing belt and the pulley
marks. Align the number of ridges of exhaust cam pulley

alignment mark and the crank pulley {inner} alignment mark |

as shown in the figure on right.

« Afterloosening the nuts and adjusting the belt tension,
secure the tensioner with the hexagonal wrench so it will
not rotate together and tighten the nut.

Caution:

(1 Make sure the timing beit engages correctly with the
pulley and does not float when assembling the
timing belt.

(2) Replace belts whenever possible when disassembly
is performed.

EN - 81

ON-VEHICLE PARTS

Spring

Tensicner pullw
hen set  stopper

[

a (When free}

[
Crank pulley plate Timing belt plate
‘ .
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[Point10] Timing belt tension adjustment |
. [+

Remove the spark plug and align the timing belt alignment
mark and the pulley marks and install timing belt on to each | @0
pulley. 'Hexagona
« Loosen the tensioner securing nut so the belt tension is “WFB”C“
applied by the tensioner spring. !
+ In this condition, rotate the crank pulley clockwise more |

than two turns to check the belt movement and stop slowly |

at No. 1 cylinder compression T.D.C point.

« Insertthe hexagonal wrench in hexagonal hole. Hold the
tensioner by hand so the tensioner does not move, and
tighten the tensioner securing nut to specified tightening
torque.

Tightening torque (kg-m): 4.4~59

 The initial tension on the belt in this condition should be

approximately 20 kg.

[Point11] Install idler & tensioner pulley

» Do notloosen inserted studs when disassembly. If studs
are loosened, coat inserted stud with locktite solution
(Japan Locktite KK) or equivalent.

[Point12] Timing belt inspection
- Replace timing belt if any problems are indicated at the inspection.

. M#em | Condition | ~  Cause -~
Tooth missing AT % Camshaft lock
Cracked tooth ' S Crank sensor lock
Cracks on rear ey Tengloner lock
side e Engine overheat
interference with belt cover etc.
Wear and cracks . . Belt misalignment
on the side &/ &Y,/ |Bett plate malfunction
Sliding motion resistance in
Worn teeth crank sensor and the camshaft
Qil or water Oil seal malfunction
adhesion Water leaks in water pump

Caution:
Do not twist or bend the timing belt . Make sure there is no oil film or water on the belt.
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10-12 CYLINDER HEAD ASSY

(1) Install & remove cylinder head ASSY

Cylinder head bolt (M12x1.5) (14) Cylinder head bolt (M6x1.0)

[Point 2] - -
{1} Tighten to 3 kg-m H ?/ 0.92 ~1.2[Point 2} M
Cylinder head bolt (M6x1.0) _ 12) Tighten to 11 kg-m __Spring washer
0.92 ~ 1.2 [Point 2] H =" {3) Loosen bolts completely W
{
(
&

\ 4} Tighten to 3 kg-m ®@——— Washer

5) Angle wrench 85° ~ 90° ‘F Cylinder head ASSY
Spring washer
\\

Tocrque wrench 11 +/- 0.5 @@=
- Washer ——

32—

[

& |
Washer—"" |

e N
- = .;6—4‘ Y . /

T

w-—-— Spring washer

Cam pulley
) kg-m iPoint 3]
€39 Replace after every disassembly

Additional work required:
» Drain and refill cooling water [Point 1]
* Remove and install;
« Collector
+ Throttle chamber
+ Intake manifold
« Turbocharger, exhaust manifold
« Timing belt
» Rocker cover
« Spark plugs
» Install No. 1 cylinder compression T.D.C position [Point 3]

[Point 1] Drain & refill cooling water

Removal

+ Remove cooling water completely from the cylinder block
drain plug.

Caution:

« Make sure cooling water will not enter exhaust front tube.

Refill

» Refer to “Cooling water filling procedures” for details.
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[Point 2] Remove and install cylinder head bolts

Removal

* Remove the bolts in reverse sequence to the figures on
right.

Installation

+ Install the bolts in sequence shown in the figure on right. .

« The cylinder head boit (M12x1.5) are torqued by two-step L 117 3 1 5 9 14
method. Tighten the boits in two steps.

(1) Tightento 3 kg-m.

(2) Tightened to 11 kg-m.

{3) Loosen boits completely O kg-m.

(4)

(5)

1-14 M12x15  15-17 Méx1.0

Tighten to 3 kg-m. €l
Turn bolts 85 ~ 90° clockwise when angle wrenchis 3 =t
used. Far 3 5
Tighten bolts to 10.5 ~ 11.5 kg-m when torque wrench < of
is used. < <}
Caution: 2ot 4
When angle wrench is not used, never attempt to =4

approximate the tightening angle visually.

- Take care not to hit or scratch the gasket seat and the bore Bore grommet
grommet when the gasket is instailed.

+ Clean the cylinder head lower surface and the cylinder
block upper surface to remove all water, oil and foreign
objects when gasket is instailed. Use compressed air gun
to blow out the bore holes.

[Point 3] No. 1 cylinder compression T.D.C
verification
- Before installing the cylinder head ASSY to cylinder block,
the crank pulley and the cam pulley must be positioned at
the No. 1 cylinder compression T.D.C position.
» Align the crank pulley timing mark and the timing belt cover
timing indicator (0° position).

» Align the intake and the exhaust cam pulley alignment mark
to respective belt cover alignment marks.
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(2) Cylinder head ASSY disassembly & assembly

WValve spring retainer
£ Valve spring [Point 17, 19, 20]

Valve kfter [Point 14] «-Qo ; * Spring seat
Shim [Point6] — . —~* @ /7 Valve oil seal [Point 23]
Valve collet [Point 18] ~ %@ Ve e Valve guide [Point 24]
Valve seat [Point 25
{O] Nut 0.92 ~ 1. 2[P0mt5] \ T !
Spring washer-_ Y & .~ Exhaust valve [Point 21,22]
\ R
Washer —_ ~38 = Q%—M Exhaust valve [Point 21, 22]
= w*® c::h
Baffle plate ———wTF% LD =5
‘ﬁ?@@ -
[ 8olt0.92~1.2 gt 3 Boit 0.92 ~ 1.2 [Point 5] b
i ~
Washer : ~~ Washer
. ? -~ Camshaft bracket [Point 5]
ﬁ : : =l / ERubber plug [Point 8]

Cyllnder head [Point 13, 15, 21, 24, 25]

Camshaft {exhaust side)
[P0|nt4 9,10, 11,12]

<= T,
"

Camshaft bracket e,

[Point 5] \% =)
Camshaft {intake side) ———a. —C¥
[Point4, 9,10, 11, 12] &
ez ~- " Canister tube,

5 0.92~14

% &%@ [Point 5]

Grommet\ : oy
Retalner-\‘% Pl J . A ® : - E
1 ?%” ) —GF Grommet -\ 05 S - DN
2. Reiamer S .
[ Bot (3 . 22 ‘ @Nut092—-12ﬂ

0.64 - 035 o;v‘

BFE(2)2 1~27
o A2 y\
~,

? Cam pulley {Point 2] k @“M—-H‘ L et092~12

.. Cam pulley washer
™~ Cam pulley bolt 1.4 ~ 1.9 [Point 2] [T
Crank angle sensor bracket [Point 1]
Liquid gasket Bolt 29-2 TFJ
kg-m

4 Engine oil

Reptace after every disassembly

Additional work required:
+ Remove and install cylinder head ASSY

Crank angle sensor bracket

[Pomt 1] Instal crank angle sensor bracket

The crank angle sensor bracket is positioned onto the
Bolt (2) 2.1 ~ 2.7

cylinder head by using know pins. Align the positions

correctly when installing the crank angle sensor. &9 N

Crank angle sensor bracket bolt tightening torque

(kg-m): 21~2.7 @&%t(ﬁbd?
[Point 2] Remove & install cam pulley Bolt (4} 1.4 ~ 1. 4/ ’

Pulley holder

Removal KV101 09300

» Fix pulley with a pulley holder or sprocket wrench and I
remove cam pulley bolts. ' \
Puliey holder: KV101 09900 or - f’“

KV101 09300, K YRS M
ST3152 0000,

ST3153 0000 S
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Installation

« Align the cam pulley knock pin hole and the camshaft knock
pin to install cam pulley.

« Use puliey holder or sprocket wrench to tighten cam
pulley bolt.
Cam pulley bolt tightening torque (kg-m): 1.4~1.9

- Toremove and install cam pulley bolts, use the proper
tools to secure the hexagonal part in front of camshaft.

[Point 3] Remove & install timing belt cover back Bolt (2} 1.6 ~2.2
plate Retainer
Grommet
Removal f
+ Remove back plate bolt and detach back plate. f A/
Installation o )
. Assemble canister tube with back plate and then install BY\ Srermet Tmmé?)lgltte ééﬂe?
back plate. Bolt (2) N ée‘:alngr% back plate
Back plate bolt tightening torque (kg-m): M6 0.64~0.85 _ -
M8 1.6~2.1

[Point 4] Camshaft end play inspection

- Set the dial gauge in front of camshaft as shown in the
diagram. Read the dial gauge run-out width when the
camshaft moves in front or rear direction.
Standard value (mm): 0.030 ~ 0.080

[Point 5] Remove & install cam bracket 15 9 13 11 7 3
Removal (Exhaust and intake camshaft) {  Poehodyar s o] 2|
+ Place marks to indicate the bracket position and its e gl e %ﬂ

direction before removing the cam bracket. Pl =—t— I-UI “‘[* =
« Remove cam bracket bolts by loosening them gradually in |

several stages in reverse sequence shown in the figure. 260 & 4
Installation
« Align the crank pulley timing indicator and the timing beit & k\ﬁ/ mﬁzamr

cover timing indicator (0°) so No. 1 cylinder is at 5@ i

compression T.D.C position. (This operation is not =

necessary when cylinder head is removed as single unit). - l IS

30 ¢

+ Turn the camshaft so No. 1 cylinder is at compression (a0e \ sf

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

+ Verify the position of No. 1 cylinderis at compression TD.C | 1& s
by knock pin in front end of camshaft. s

Camshaft
{exhaust)

EN - 86



RBZ6DETT ENGINE

+ Toinstall 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 order shown in

the figure on the previous page.

Cam bracket tightening torque (kg-m}: 0.92 ~ 1.2

Caution:

M

engine il before installation.

(2)

interfere).

[Point 6]

Valve clearance adjustment

No. 1 cylinder compression T.D.C point

+ Turnthe camshafts (intake and exhaust) so No. 1 cylinder

is at the compression T.D.C position.

+ Check knock pin position of camshaft front end to verify

No.1 cylinder compression T.D,C position.

ON-VEHICLE PARTS

Coat the cam journals and end of the cam shaft with

Do not rotate camshaft. (The valve and pistons may

Intake camshaft Exhaust camshaf?l

+ No. 1 cylinder is at the compression stroke top dead
centre when both the intake and exhaust side cams donot  ¢mm  Valves which can be adjusted

move the valve lifters.

PART | - yALVE CLEARANCE
TEM 'MEASUREMENT
INTAKE SIDE Cylinder No. 1, 2, 4

EXHAUST SIDE

Cylinder No. %, 3,5

Firingorder: 1-5-3-6-2-4

« Rotate the intake and exhaust camshaft 180¢.

« No. 6 cylinder is at compression stroke top dead enter

when both the intake and the exhaust side cams do not move

the valve lifters.

Intake side

Exhaust side

&m Valves which can be adjusted

Intake side

. PART|  vALVE CLEARANCE
INTAKE SIDE Cylinder No. 3, 5, 6 Exhaust side
EXHAUST SIDE Cylinder No. 2, 4, 6

Valve clearance specifications (20+/-5°C)

Cfpes oo R S INTAKE . EXHAUST

TEM

Valve clearance {cold) mm 0.45 - 0.38 - *

(Reference value: warm) mm 051+~ .44

Caution:

Always inspect when the engine is cold.
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Reference: Compensation by room temperature

ON-VEHICLE PARTS

' tempemtum(oc) 0+/-5 10 +/~- 5 20 +/-5 30 +/-5
‘Compensation
| value (mm) | 0% +0.01 0 -0.01

Valve clearance measurement

« Inserta 0.15~0.20 mm gauge (A) from spark plug side.
Insert gauge (B) from opposite side. Select a gauge
thickness that will reduce the clearance to 0 m.

Note:

Do not use more than two gauges for (B).

Use JIS 150A25 feeler gauge.

Camshnaft

Gauge A

Gauge B

Spark plug side

Valve clearance = Gauge (A) + Gauge (B)

Reasons for measurement using gauge (A) and (B) :

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

2. Large gauges cannot be placed parallel to the
measurement surface.

« Thick feeler gauge have high rigidity and cannot be bent
easily, so the measurement will be incorrect.

- The error factor increases if a number of thin gauges are
layered and the measurement will be incorrect.

Valve clearance adjustment

- The valve clearance adjustment is performed by selecting
a shim of suitable thickness.

« 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.

1. Shim thickness calculation method

Example:

When the intake valve clearance (t} is 0.50 mm:

0.50 (t) - 0.45 (specified value) = 0.05 mm

» The valve clearance is 0.05 mm greater than the specified
value.

» Use a shim 0.05 mm thicker than the current shim to
reduce the valve clearance.

2. Current shim thickness (T)
Measure the center of removed shim to determine the
thickness of the current shim.

Caution:

Do not reuse the measured shims again.

& Do not reuse after disassembly
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3. Shim selection
« Current shim thickness (T) is 2.40mm.
2.40(T)mm +0.05 mm = 2.450
+ Select new shim with stamped mark [24.40]
(T =2.440 ~ 2.455).
Select a shim within standard value range +/- 0.03 mm.

4, Shim types and classification
« There are 70 types of shims. Sizes range from 2.275 mm
to 3.325 mm in 0.05 mm increments.

[Point 7] Install camshaft front oil seal

» Care must be taken 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 the oil seal retainer.

« Apply a coat of engine oil to the entire perimeter of oil seal |

lip.
Caution:
Do not scratch the oil seal and lip.

[Point 8] Install camshaft rear rubber plug

+ Before installing the rubber plug, wipe off any cil, water etc.
on the surface and clean thoroughly.

+ When assembling the rubber plug, coat it with adhesive
(three bond 1211) or equivalent.

[Point 9] Intake and exhaust camshaft classification

« Intake and exhaust camshaft can be identified by
identification point colour and presence of a spine gear
for driving the crank angle sensor.

[Point 10] Camshaft knock pin insertion

« The protrusion distance is 5 mm for camshaft knock pin
insertion.
Knock pin protrusion distance (mm): 5
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~ Camshaft | Identification paint | Spline gear | |
Intake camshaft Pink No
Exhaust camshaft White Yes

N

T = 2.440 ~ 2.455 mm

BEE)D BRI >R
N

Knock pin Exhaust side

Spline gear for driving crank angle sensor

Fronides

Knock pin
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[Point 11] Camshaft inspection
Cam height inspection
» Use a micrometer to measure cam height.

" Intake side | Exhaust side_

Cam he:ght standard value 40.58 40.28

Micrometer
A

Cam 1ift (reference) 8.58 8.28

Cam journal external diameter inspection |
+ Use a micrometer to measure the external diameter of the
camshaft journal.

No.1~No.7

Standard value (mm) 27.935 ~ 27.955

[Pomt 12] Camshaft run-out inspection
- Support both camshaft end journals (No. 1 and No. 7) by
using V-blocks on the fixed surface.

» Avoid the oil groove in the centre of the No. 4 journal and |
position the dial gauge vertically. |

. Dial gauge

-8 '
+ Rotate the camshaft by hand one rotation andread the | Vi = J
movement width on the dial gauge. } @
« The run-outis equal to one-half of the movement width L

indicated on the dial gauge.
Standard value (mm): 0.05

[Point 13] Cylinder head cam bracket interior diameter inspection

+ Tighten the cam bracket to specified torque.

Cam bracket bolt tightening torque (kg-m): 0.92~1.2

+ Use the bore gauge or inside micrometer to measure
interior diameter.

No.1~No.7

Standard valte (mm) 28.000 ~ 28.021

micrometer > >
w2
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[Point 14] Camshatt oil clearance inspection
+ The oil clearance can be calculated from the camshaft
journal outside diameter and the bracket interior diameter
measured in [Point 11] and [Point 13].
(QOil clearance) = (Cam bracket interior diameter) -
{Camshaft journal exterior diameter)

No.1~No.7

- Standard value (mm) 0.045 ~ 0.086

[Point 15] Valve lifter inspection Micrometer

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

- Use the micrometer to check the valve lifter outside
diameter.
Standard value (mm): 30.995 ~ 30.965

[Point16] Cylinder head lifter bore inspection
- Check bore surface for wear or scratches.
+ Useinside micrometer to measure valve lifter hole
diameter.
Standard value {mm): 31.0~31.020

[Point 17] Valve lifter-to-lifter hole clearance inspec-
tion
» Check the clearance using values for the valve lifter out
side diameter and valve lifter hole diameter measuredin
[Point 15] and [Point 18].
{Clearance) = (Valve lifter hole diameter) -
(Valve lifter outside diameter)
Standard value (mm): 0.025 ~ 0.065

[Point 18] Remove & install valve spring

When the cylinder head is removed from the vehicle:

+ Use the valve spring compressor to remove and install the
valves. ‘

When the cylinder head is installed in the vehicle:

+ Use the vaive spring compressor to install valve spring.  compressor
KV101 11300 ’Q
\

A
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[Point19] Remove & install valve collet
Removal
+ Use tweezers to remove collet.
Installation
« Apply a small coating of petroleum jelly to the internal
surface of the collet.
» Use a magnet screwdriver.
1. Upper collet installation
+ Attach collet to the lower side of the magnetic
screwdriver blade and install in the valve stem.
2. Lower collet installation
+ Attach the collet to upper side of the magnetic
screwdriver blade and install in the valve stem.

[Point 20] Valve spring inspection
Free length and pressure load inspection
« Use the valve spring tester to carry out the inspection.

S . .| Standard value-  Limitvalue
Free length (mm). 46.54 ;
-Installation load {(kg) 24.0 225
’id_éiitiﬁc&ﬁon colour White -
Caution:
Installation load is the farce required to compress the spring
length to 35 mm.

Perpendicular inspection
« Place a try square by the spring so it contacts spring. Turn .

the spring and measure the maximum clearance between

upper spring surface and the right angle to determine the |

out-of-square distance.

Limit (mm): 1.8 L TW'Sq“afe]

Make contact

E———

[Point21] Install valve spring
+ Install uneven pitch type spring with narrow end towards
cylinder head (identification colour side). I
Identification
- paint {white)
¥

Cylinder head
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[Pomt 22] Valve guide clearance inspection " Dial gauge T
Protrude the valve approximatety 15 mm towards the 5
combustion chamber and measure the valve deflection by = ,"‘ i«,
swinging it in direction parallel to the dial gauge. x

- The clearance is equal to halif of the dial gauge reading.

Intake: |  Exhaust

Limit (mm) 0.1 0.1

+ if clearance exceeds limit, verify the valve stem diameter
and replace the valve or valve guide.

[Point23] Vaive inspection
Outside diameter measurement

'.l:? .- T
I I ‘

Ll
b - i

Ga uQé diameter

b i
LT z e
_ |
vave | a b el d | e} £ 9 | a
Intake | 100.98+/-0.1| 97.45+0.15| 345702| 60 003 13 |28 77| - 450 30"
Exhaust | 99.98+-0.1 | 95.48+/0.15| 30. o+02 70 0000 (1.2) | 29703 607 oodl 45°30'+/-15'

Be especially careful in handling and disposal of valves as the exhaust valves are fitted with
metallic sodium.

[Point24] Remove & install valve oil seal
Removal
+ Use valve oil seal puller to remove the valve oil seal.

| Vaive oil
- seal puller '
Kv101 07900

Installation

« Use valve oil seal drift to install the valve oil seal. N
Drift KV101 07501

Drift attachment KV101 14800 "
Caution: P

\/aive oil seaI dnft Ay

KV101 07501

Valve oil seal drift attachment
KV101 1480 3007

Coat inside of the valve seal with engine oil before installation.
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« Install valve oil seal as shown.

[Point 25]

Removal

« Use valve guide drift and tap it from combustion chamber
side to remove.

Remove & install valve guide

Installation

» Ream the cylinder head guide hole using the valve guide
reamer at normal temperature (when using 0.5 mm over
size service part).

Intake side 1046 ~ 10.478

Ract!ﬁed smndard

(value(mm} | Eypaustside | 11.46 ~11.478

« Heat the cylinder head in an oil bath to approximately 150

to 160°C and use a valve guide drift or press-fit tool to press
valve guide from camshaft side.

» The press-fit dimensions are shown in the figure on right.

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

ON-VEHICLE PARTS

Vaive oll seal ‘
% T |
B? f 17
l _
| | ﬂ_h ! ’Lm
L ntake Exhaust
AT

Valve guide reamer
1

8

SRt -
Vaive N Njex sf0h
| guide dnfi\ﬁﬁ")f;%
Rg

: Camshaft side

Valve guide

Intake side 6.000 ~ 6.018

Finished internal diamefer

- standardvalue nm) | gyhaustside | 7.000 ~7.018

EN - 94
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[Point26] Valve seat ~‘
Inspection |
 Inspect the condition of contacting surface of the valve seat !
and the valve. |
» Replace the valve seat or the valve if contacting surface is l
too large or improper, or grind both surfaces and lap with |
abrasive compound. '

NG

OK

N.G

Adjustments

+  When surfacing valve seat due to poor contact, inspect the
valve guide clearance and vaive step hole clearance.

+ Use the valve seat cutter or the valve seat grinder and
finish to standard value.

Caution:

When using valve seat cutter, press firmly and cut evenly with |

both hands to produce uniform cutting surface.

Removal

= Minimize the valve seat thickness by cutting it, then remove.

Installation

(1) Drive the valve seat into cylinder head using the valve
seat drifter as shown,

(2) When not using the valve seat drifter:

» Cool the valve seat for approx. 5 minutes using dry-ice.
» Heat the cylinder head to approx. 80°C.

+ Inject the valve seat into the cylinder head.

Caution:

Do not touch cooted valve seat with bare hands.

» Exhaust valve seats are available in 0.5 mm oversize. When

#ls |

(ntake ide‘ L oo
SO e 2Dz tter

2D+ 20! diamaeter)

using oversize valve seats, cut and grind the seating

recess in cylinder to fix vaive seats.

side

$D:
Exhaust | | #0t

P

»0. -0, (Cutter
diameter}

L [ Cylinderhead | -~ oo
g e finishing

-+ Valve oyéré#g._ ﬁb, gbg
| standard 36 0% a6 330* 0 32 | 343 | 375 |66 by
Intake ——— — +70.05
Lo es o 865700 ses T30 T 32 | 343 | -

.. | Standard 32 ‘0016 |3y PI%lp5-075) 206 | 325 | - |66,
Exhaust ————— — . ~70.05
ol e 32570010 (3257|257 7| 296 - -
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[Point27] Cylinder head inspection
+ Clean and remove oil, gasket, sealing compound, carbon
and other foreign matter.

» Measure the lower surface of the cylinder head in six
directions to check for any distortion.
Limit (mm): 0.2

» When the distortion is just over the limit, resurface the
cylinder head.

« Ifthe distortion exceeds excessively over the limit, replace

the cylinder head.

10-13 WATER PUMP REMOVAL AND INSTALLATION

ON-VEHICLE PARTS

Scraper

Alternator adjust bar

E Liquid gasket
@ kg-m

\Boft () 1.6 -2.1[C]

Additional work required:

« Drain and refill cooling water

+ Remove and install:
« Cooling fan, water pump relay
« Alternator adjustment bolt
+ Timing belt cover, timing belt

[Point 1]

Remove

» Care must be taken not to get coolant on the timing belt.
Wipe it off immediately if any water does spill.

+ Remove the water pump bolts in the reverse order shown.

Remove & install water pump

EN-96
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Installation
+ Install the bolts in the numbered sequence shown.
eeason, | Bottsize | No.arbols | JHILOS,
1 M6 1 0.64 ~ 0.85
7.8,9.10, 11, 12 M8 8 1.6 ~2.1
2,345 M10 4 32~43

Removal and cleaning

* Insert stubby screwdrivers in the bolt holes and move it up
and down to remove the water pump.

Caution:

Take care not to damage the screws in cylinder block side.

+ Use a scraper to remove all liquid gasket from the surface.

Also remove the liquid gasket remaining in grooves.

+ Wipe the installation surface with white gasoline.

Installation

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

ON-VEHICLE PARTS

- Apply continuous bead of liquid gasket (KP510 00150) to |

water pump sealing surface.
Caution:
Be sure liquid gasket is 2.0 to 3.0 mm wide.
Instaliation must be carried out within 5 minutes after liquid
gasket application.

Liquid gasket 2.0 ~ 3.0 mm |

wide along th|e groove

[Point 2] Water pump inspection

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

» There must be no traces of water leaks.
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10-14 THERMOSTAT REMOVAL & INSTALLATION

Thermostat [Point 2]

Liquid gasket

M kg-m

Additional work required:

» Disconnect and connect water inlet hose

» Drain and refill cooling water

Caution:

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

[Point 1] Remove & install thermostat housing

Removal and cleaning

» Insert the screwdriver handle into thermostat housing and
move it up and down lightly to remove the housing.

» Use a scraper to remove the liquid gasket. /

Caution: \ Screwdriver!_.
. . . Y

Make sure to remove liquid gasket in grooves. TN

»  Wipe off the surface with white gasoline.

WS$S 3993,
< |

Cut

AN 4
Installation ; <<«<\ | qjﬂl:
« Cut nozzle end of liquid gasket (KP510 00150) tube as i .
shown. }

2.0 ~ 3.0 mm wide to center of flat
. o ) mating surface and inner seating
+ Apply a continuous bead of liquid gasket to sealing surface | surfaces of bolt holes.

using the tube presser. Install the housing within 5 minutes

after coating liquid gasket. O
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[Point 2] Install thermostat Jiggle valve
+ ‘Top' mark (jiggle valve) must face up when thermostat is
inserted in housing.

[Point 3] Thermostat inspection

» Check the valve opening temperature and maximum valve
lift.

« Hang the thermostat by string in vaive and submerge in Souble-wallsd
heated water in double walled container and stir water while sontainer 7|~ e
heating it up. I '

+ The opening temperature is the temperature when the valve ermos a

opens and thermostat falls from string. !

". Standard, cold climate

Valve opening temperature {°C) 76.5

[ _Max; valve liftmm/*C 10 /80

10-15 INSTALL & REMOVE OIL COOLER, OIL FILTER

Water tube é! ED

Water tube

Water hose

Oil cooler BO|tF1.aG ~21
ot (4)
O-ring €9

Water hose

/
Oil pressure gwitch .. Gasket €3

' \grackeW Oii filter % \\ Spring washer

bfacke/ Nut (1) 1.6 ~ 2.1[C]

_ Oil temperature
[Jkg-m  Boit(2)064~0.85[7] OiIfii\ter sensor

€3 Replace after every disassembly

Additional work required:

- Disconnect and connect switch harness connectors

« 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 biock will not drain completely).
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[Point 1] Remove & install oil filter

Removal

1. Remove the oil level gauge.

2. Remaove turbocharged pressure control vacuum hose
clamp and move the vacuum hose out of the way.

3. Move main harness clamp out of the way. (If the oil filter
come loose, remove the oil filter using the filter wrench).

4. Use oail filter wrench to remove oil filter.

Installation

» Wipe off dust etc. from the oil filter mounting bracket
surface before installing new oil filter. Apply a thin coat of
engine oil to oil filter O-ring before installation.

« Screw the oil filter on bracket by hand until a slight
resistance is felt, then tighten an additional 2/3 turns using
the oil filter wrench. Start the engine and check for oil leaks.

Removal

» Face lower part of oil filter down and move out in the
direction of the arrow in figure right. Remove through
aperture behind manifold collector.

10-16 OIL PAN, OIL PUMP & OIL STRAINER
(1) Remove & install oil pan, oil pump & oil strainer

. [ il pan nut (7)
e @~ 32~43[Point 1]

@Oil pump gasket D) e
> i

”@ Vel - Spring washer
oil boit (8)[0) r j@ = )@-l trainer {Point 3]
il pump bo 25 g P07 L AT il strainer [Poin
- : : g B L .
092~1.20 [POII"!t 4] o % q ., \L@’L\/%’_‘Ll\gz‘;/’ O-ring Q
\ L A N
@ﬂi“&@ f ‘?‘\\ "@”;—,@—’ = <

EOiI panm/ 7. /\ﬁ @

/ Oil strainer bolt
16~21
] )

@ Oil pump

Front oil seal [Point §]

HDrain plug 3.0 ~ 4_0@ Qil strainer bolt 0.64 ~ 0.85
Copper washer / _ y /é

Qil pan bolt {4)
. 0.64 ~0.85 [Point 1]
Oil pan bolt (14) 3.2 ~ 4.3 [Paint 1] [&]

Oil pan bolt (5} /’g
0.64 ~ 0.85 {Point 1]
(] kg-m

Engine oil
€3 Replace after every disassembly

Additional work required:
+ Engine ASSY
» Drain and refill engine oil
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[Point 1] Remove & install oil pan bolts & nuts
Removal
» Remaove bolts and nuts in reverse arder of installation

D=

sequence shown in the figure on right. :_ -
Installation ) ||
+ Install the nuts and bolts in the order of sequence shownin &R =30 L . .
the figure on right. 20]16 42-8-452 10 141
Caution:

Make sure there are no dirt, dust or other foreign objects on oil
installation surface.

. | BoMINut | No.of | Tightening
Installation position size bolts / nuts | torque (kg-m) -
[201,[23], [24] [25] [26

27, 28] 29].130] M6 {Boit) 9 0.64 ~ 0.85
4 7,8, 10,11, 12, 14, 15, N
16, 17, 18, 19, 21, 22 M10 (Bolt) 14 32~43
1,2,3,5,6,9,13 M10 (Nud) 7 3.2~43

[Point 2] Remove & install oil pan
Removal & cleaning
+ Use a seal cutter to remove and clean the oil pan.

» Use a scraper to remove liquid gasket from mating " Sual cutter
Surface_ (KV101 11160

-
p

Caution: |

Use a scraper to remove all liquid gasket and seal material on
the cylinder block and oil pan flange groove. Remove all
gasket and other foreign objects in the oil pan.

« Clean all contact surfaces with white gasoline.

Installation
« Cut off the nozzle tip of liquid gasket (KP510 00510) at
point shown in the figure on right.

« Apply liquid gasket to inner sealing surfaces on the oil pan r
as shown in the figure on right.
+ Installation must be performed within 5 minutes.
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*+ Apply liquid gasket (KP510 00150} to areas 7 mm inside | _Tmm
from center of the oil pan bolt holes. * :
ﬂ !
|

Caution:
|— Groove Bolt hole

(1) Make sure the liquid gasket is applied 4.0 mm wide.
(2)  Wait atleast 30 minutes before refilling the engine oil |
and engine coolant after installation. ‘3

[Point 3] Install oil strainer
- Make sure the O-ring is installed securely in groove when | @ o.ring—c < V8- 0.85
installing the oil strainer.
Tightening torque (kg-m): 1.6 ~2.1 (M8)
0.64 ~ 0.85 (M6)

[Point 4] Oil pump bolt
« There are 4 types of bolts. Make sure to use the correct
bolts when they are installed.

1 20 4 092-~-12
2 35 2 082~12
3 45 1 0o2~12
4 55 1 092~12

[Point 5] Remove & install front oil seal

Removal

« Use atool such as screwdriver to remove front il seal from
the front cover.

Installation

« Care must be taken not to scratch or damage the oil seal
retainer. Use ocil seal drift and insert it at same level as front -
surface of the oil pump housing. ‘

+ Apply engine oil or chassis grease to area around the oll
seal lip.

I

[Point 6] Qil leak & oil pressure inspection

+ After installation warm up the engine and check for any oil |
leaks and the oil pressure. ;

+ Remove oil pressure switch and attach oil pressure gauge
when measuring oil pressure.

" 'Enginerev{rpm) - | ling 2000 6000

Exhaustpressura(kglcm’) Approx. 1.5 | Approx. 3 | Approx. 4.6
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Oil pan disassembly & assembly

(2)

Baffle pla

] \ E/ ?/
Bolt (4} 0.64 ~ 0.85 i
¥

Baffle plate

H kg-m

Bolt (2} 0.64 ~

Bolt 0.64 ~ 0.85[)

0.85 [

(3)  Qil pump disassembly & assembly
[ screw (7) 0.38 ~ 0.51
Regulator valvei Pump housing [Peint 1) X \é)
[Paint 2] \@ 2N
Ry Sy
Regulator
spring E Pump cover
(“\ Inner gear [Point 2]
JQ
Regulator & - &gﬁ@
washer & STIANQN ¢
@\ \: . >} Outer gear [Point 1]
Regulater plug 4.0 ~ 7.GH
[ kg-m
[Point 1] Qil pump inspection

= Checkinner gear, outer gear and housing for any scratches or wear.

Use thickness gauge to measure the following clearances:

© . ‘Measurement position - ?'Sﬁ_ndard value (mm)
| -1 | Outer gear and housing clearance 0114~ 0.2

2 Cuter gear and inner gear clearance Below 0.180

3 | Inner gear and housing side clearance 0.05~007
. 4 | Outer gear and housing side clearance 0.05 ~ 0.1

§ | Inner gear and housing flange clearance 0.045 ~ 0.091

Measurement position 5 is obtained by subtracting the housing flange outside diameter

from the inner gear inside diameter.
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I
Thickness
gauge

I Position 1

"Position 3 & 4

‘Position 5 Clippers —‘

Inside micrometer

[Point 2] Regulator inspection

« Check oil pressure regulator valve sliding surface and the
spring for any wear and damage.

Valve and valve hole clearance (mm): 0.04 ~ 0.097

[Point 3] Install inner gear

« Care must be taken to install the inner gear in a specific
direction.

» Face the side with the groove to the cover side.

EN-104
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10-1 COLLECTOR ASSY
(1) Collector ASSY removal & installation

Air release plug [Point 4

Acceleration wire bracket [Point 2]

Collector. belt (4) H
1.8 ~ 2.2 [Paint 3}

Collector bolt (3) H
a// 1.8 ~ 2.2 [Point 3]

Ve
8 Collector gasket

H kg-m

@ Replace after every disassembly

Additional work required:

» Release fuel pressure in the fuel lines [Point 1]
+ Drain & refill cooling water [Point 4]

» Acceleration wire [Point 2]

+ Airduct

+ Harness connector

+ Allhoses

[Point 1} Release fuel pressure

« Start the engine. >

+ After starting the engine remove the fuel pump fuse and wait
until the engine stops. Crank engine two or three times to
consume fuel remaining in the fuel pipes.

+ Ifthe vehicle doesn't start, remove the fuel pump fuse and
crank the engine four to five times to consume fuel
remaining in the fuel pipes.

Caution:

The battery may become weak easily, use booster cable to

connect to another battery if necessary.

{Fuel pump fuse

[Point 3] Accelerator wire adjustment

= Loosen lock nut to provide adequate slack for the
accelerator wire and pull outer case in the direction of the
accelerator.

+ Retumn the 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 (kg-m): 0.8~1.0
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[Point 3] Remove & install collector bolts

Removal

+ Remove the bolts in the reverse order of the figure on
right.

Installation

+ Install the bolts in the order shown in the figure on right
uniformly in two to three stages.

[Point 4] Airrelease plug

» For more information refer to the section on cooling system
later on in the manual.

- Carry out the operation when engine is cool.

Caution:

Do not remove the air release plug when the engine is hot.

+ Remove the air release plug to release the air within the
engine completely when refilling cooling water.

Caution:

Care must be taken not to over tighten the air release plug

boit.
Tightening torque (kg-m): 0.7 ~0.8

(2) Collector ASSY disassembly & assembly

A;cel{)&zrat:(or: Acceleration wire
Collector  Wire bracke 9/ bracket bot (2)
- ' ¥ 064~085

Water hose "’

asket
/ AAC valve ASSY
Throttle chamber gasket
[Point 2] 9
[Ny,
)’ =% Throttle chamber [Paint 1]
% Throttle chamber bolt (4) [q AAC valve ASSY bolt (4) 0.86 ~ 1.1

1.8 ~ 2.2 [Point 1] lq

H kg-m

8 Replace after every disassembly

Additional work required:
« Remove and install collector ASSY
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[Point 1] Remove & install throttle chamber bolt
Removal

« Remove the bolts in the reverse order of the figure on the
right.
Installation
+ Install the bolts in the order shown in the figure on right
uniformly in two stages.
Tightening torque (kg-m}: First stage 0.9~1.1
Second stage 1.8~2.2

[Point 2] Throttle chamber gasket
+ Check the installation direction before installing the throttle
chamber gasket.

Bottom

10-2 INTAKE MANIFOLD ASSY
(1) Remove & install intake manifold ASSY

Washer —_ Bt b ‘ Sy e '§\>‘1 o

|

i

: ¥
LA e

Q\ T o=z \\ AT *_
CN Washer e Intake manifold ASSY 1 &
" Intake manifold nut (5) 1.8 ~ 2.2 [Point 1] ]

H Intake manifold body (8) 1.8 ~ 2.2 [Point 1] H
kg-m

e Replace after every disassembly

Additional work required:
» Remove and install collector ASSY
+« ECCS harness connector and all hoses
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[Point 1] Remove & install intake manifold ASSY bolts and nuts

Removal

« Remove the bolts and nuts in the reverse order of the figure | 12
on right.

Installation

+ Install the bolts and nuts in the order shown in the figure on
right.

(2) Intake manifold ASSY disassembly & assembly

-3
(=
ol
& . Air regulator H
4 ) _ " Thermai transmitter 1.5 ~ 2.0
5 _ ) SISt HWater temperature
HAIF regulator bolt 0.5 ~ 0.6 ""h_‘j’;-”-:‘ifg; sensor 1.5 ~ 2.0
Fueltube ASSY - = 7 ‘ R Fjaon 2)0.7~08
[Point 1] . B _
Fuel damper - o . f':‘m,:
=  Fuelinjector [Point 2] AR -’b}“
' o ’%‘h - 3 ;
A ¥ ‘:.HNut 18~22 = B
9;}« o = _ Water outlet . )
"""‘-ug.. ﬁ 6 {i Ignition coil bracket ASSY
“~1&:’%$w?_ e "
W -_zm-_:__’_::: _,Tb’mét” o Pressure Bolt H Bolt (2) 1.6 ~ 2_1H
Pgm o » «4?*4 o regulator 18~22
: = ‘;4&
* Washer .-!!' i} s
T L . s Replace after every disassemble
T s Li P 4 gasket v
[OJFuel tube balt 1.0~ 1.2~ 1quIct gaske

H kg-m

Additional work required:
+ Remove and install intake manifold ASSY

[Point 1] Fuel tube ASSY
« Replace the O-ring to new ones when removing and

installing the pressure regulator and the fuei damper.
Caution:

Care must be taken not to scratch or damage the fuel tube

O-ring area when installing the pressure regulator and the fuel i /
damper.

Pressure regulator

Z Fuel tube injector
ASSY

Fuel damper
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[Point 2] O-ring (for fuel injector, pressure regulator and fuel damper)
Precautions when handling

Coat the O-ring with engine oil (7.5W -30 or equivalent) or
silicon oil (NUC silicon L45 or equivalent), but do not app|y
solvent as this may remove oil coating.

Avoid using dirty O-rings and do not allow dirt, dust or
foreign objects to adhere to O-rings or other equipment
surfaces.

Care must be taken not to scratch, twist or stretch them by
tools or operator’s fingernails when installing O-rings.

Do not decenter or rotate the fuel injectors and the
pressure regulator when inserting them into the fuel tube.
Do not store O-rings in location subject to ozone, high
temperature or in direct sunlight.

10-3 REMOVE & INSTALL EXHAUST MANIFOLD ASSY

Injector

insulator 8

B,
Yoke [Point 3] - ,/ -
Washer [Point a1 |

[ Nut 2.8 ~ 3.2 {Point 2]

&9 Repiace after every disassemble

Additional work required:

*

Under cover
Assemble and disassembie exhaust front tube
O, sensor connector

[Pomt 1] Gas leak inspection

After removing the exhaust manifold, make sure there are
no traces of gas leaks from any parts.

After the installation, crank the engine and check for any
gas leaks.
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[Point 2] Remove and install exhaust manifeld nuts
Removal
Removal is the reverse of installation sequence shown in
the diagram on right.
Installation
» Theinstallation sequence is shown in the diagram on

right.

[Point 3] Yoke
» Make sure not to make mistake between No. 3 and No. 4
yoke as configurations are different.

 No3&Nodport | 22
Other than those above | 24

[Point 4] Install washer
» Make sure the washer is facing the correct way when
installing.

10-4 REMOVE & INSTALL LOCKER COVER

hY
Locker cover

gasket
|

Locker cover
bolt 0.2 ~0.4

[Point 1] Remove & install locker cover bolts

Removal

« Removalis the reverse of installation sequence shown in
the diagram on right.

Installation

« The installation sequence is shown in the diagram on
right.
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Manifold side

Additional work required:
+ Air duct

« Air duct bracket

+ Blowby hose
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10-5 TIMING BELT REMOVAL & INSTALLATION

Beit tensigner
Washer

Conical washer ‘I i Tensioner spring [Point 7]
. i
[Point 6] '

[Nut 4.4 ~ 5.9 [Pont 5], | g @
IRT L By

Timing belt cover (upper) ‘
[Paint 4] ™~ S 1
B0t 0.3~ 0.5

y
s I %
o
.

Power steering pump

pulley
) Bolt 1.0~ 1.2 258 Crank timing belt plate [Point 8]
Yol Crank timing pulley [Point 11]
@ Timing belt [Point 9, 10, 12, 13]

Bolt 44.5 ~ 15 5 Crank timing pulley plate [Point 8]
(Paint 1, 2)[C] I

[Q kg-m

N Engine oil

Q Replace after every disassembly

Additional work required:
+ Drain and refill cooling water
* Remove and install the followings:
* Under cover
- Radiator, shroud
+ Cooling fan
» Supplemental belts
« Water pump puiley
+ Spark plugs
+ Check No. 1 cylinder compression T.D.C pasition [Point 1]
» Install ring gear stopper [Peint 3]

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

+ Align the crank pulley timing mark and the belt cover timing indicator. At this time, the
distributor rotor should be in the position shown in the diagram below, or No. 1 cylinder is
in the compression T.D.C position.

L [
Distributor I(otatilqu)cFlrectmn'l———
[ . |

(BTDCTY |
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[Point 2] Install ring gear stopper
- Remove the starter motor and install the ring gear stopper.

[Point 3] Pulley puiler (steering wheel puller)
» Remove the crank pulley by using the pulley puller.
{bolt size: M6 x 1.0 length below head 40 mm)

[Point 4] Install timing belt cover
+ Attach the gasket (sponge rubber) on the timing belt cover
{upper) as shown in the figure.

[Point 5] Remove & install belt tensioner nuts
« Secure the belt tensioner firmly with a hexagonal wrench
when removing and installing the belt tensioner nuts.

{Point 6] Install conical washer

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

[Point 7] Install tensioner spring
- Assemble the tensioner spring so it engages the belt
tensioner pulley as shown in the figure on right.

« The tensioner spring must be assembled together with the
belt tensioner pulley in the cylinder block.
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+ Fix the belt tensioner and hook the spring on top of the
stud volt by rotating the spring anticlockwise.

Spring wire - R R
diameter | Setangle Free angle (-}
1.8 mm Approx. 20° | Approx. 227°

[Point 8] Install crank pulley and plate

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

[Point 9] Timing belt alignment mark verification

« Check if the cam pulley alignment mark is aligned with the
crank timing pulley alignment mark when No. 1 cylinder is
at compression T.D.C.

+ Check the number of ridges between the cam pulley and
the crank timing pulley alignment marks.

« Mark on each pulley at the alignment position with white
paint if the timing belt alignment mark (white paint) is not
clear.

« Position the timing belt so the back surface arrow is facing
the engine front and align the alignment mark (white paint)
with cam pulley and the crank timing puiley alignment mark
when installing a new timing belt.

« Check the ridges after the instailation.
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[Point 10] Install timing belt

» Assembie the tensioner spring so it engages the belt
tensioner pulley (follow point 7).

+ The tensioner spring must be assembled together with the

belt tensioner pulley in the cylinder block.

Insert hexagonal wrench into the belt tensioner hexagonal

hole and rotate clockwise to tighten the nut temporarily.

Align the timing belt alignment marks with each pulley marks

and install timing belt on to pulley.

« Tighten the tensioner securing nuts to specified tightening
torque. Tightening torque (kg-m): 44~59

[Point 11] Crank timing pulley  Alignment mark Key groove
» Make sure to install the crank timing pulley in a correct way. I
Some crank timing pulley has two key grooves and «;
alignment marks.

Key groove Alignment mark |

[Point 12] Timing belt tension adjustment

+ Loosen all rocker shaft tightening bolts.

+ Rotate the tensioner anticlockwise two to three times ’
using hexagonaiwrench. (itis not necessary to rotate belts).

- Fix the tensioner using hexagonal wrench and tighten the
nuts to specified tightening torque. (At this stage specific
tension will be applied to the belts automatically).

[Point 13] Timing belt inspection
» Replace timing belt if inspection indicates any problem.

L tem Condition Causa

Camshaft lock
Crank sensor lock

Tooth missing
Cracked tooth

Tensioner lock
Engine overheat
Interference with belt cover etc.

Cracks onrear
side

Wear and cracks Belt misalignment

on the side Belt plate malfunction
Sliding motion resistance in
Worn teeth crank sensor and the carmshaft
Qil or water Oil seal malfunction
adhesion Water leaks in water pump

9.6 REMOVE & INSTALL OIL PAN, OIL STRAINER, OIL FILTER
» Referto RB20ODE, DET section later ont in the manual for detail.
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10-1 COLLECTOR ASSY
(1) Remove & install Collector ASSY

Collector bolt {2)
1.8~ 2.2 {Point 3
{ Uln\l@ Collector ASSY
|

a8 L2 N
)
=0

Accelerator wire pracket [Point 2]

€9 Collector gasket
|

Air release plug [Point 4]

1 / ] \\

Collector holt (2) — : N @

1.8~22 [Poin(t %] S & = \ é Collector bait (2)
‘ ' 1.8 ~ 2.2 [Paint 3]

L

[0] kg-m [ Callector bolt (4) [C]Collector bot (1)
1.8~ 2.2 [Point 4] 1.8 ~ 2.2 [Point 3]

@ Replace after every disassembly

Additional work required:

+ Release fuel pressure in the fuel line [Point 1]
» Acceleration control wire [Point 2]

+ Drain and refill cooling water

Air duct (RB20DE), Air inlet pipe (RB20DET)
EG! harness connector, harness clamp

All hoses

[Point 1] Release fuel pressure

» After starting the engine remove the fuet pump fuse and
wait until the engine stops. Crank engine two or three times
to consume fuel remaining in the fuel pipes.

« If the vehicle doesn’t start, remove the fuel pump fuse and
crank the engine four to five times to consume fuel
remaining in the fuel pipes.

Caution:

The battery may become weak easily, use booster cable to

connect to another battery if necessary.

[Point 2] Accelerator wire adjustment
+ Loosen lock nut to provide adequate slack for the
accelerator wire and pull outer case in direction of the
accelerator. Return the 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 (kg-m): 0.8~1.0
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[Point 3] Remove & install collector bolts

Removal

» Remove the nuts in the reverse order of the figure on right.

Installation

« Install the nuts in the order shown in the figure on right
uniformly in two to three stages.

 Position ‘| No. required: | Bolt fength below head (mm)
7,10 2 105
8 1 65
1,3, 4,6, 4 40
2,591 4 30

[Point 4] Air release plug
+ For more detail refer to cooling system later in the manual.
Caution:
Do not remove the air release plug when the engine is stili  Caution labe goiug
warm. '
» Make sure to remove air release plug when refilling the
cooling water to release air within the engine completely
(overheat prevention),
Tightening torque {kg-m): 0.7~0.8

Air release

(2) Collector ASSY disassembly & assembly

) Bolt (2) 0.64 ~ 0.85

Accelerator wire bracket ? ! . @&
T Y el Bolt (4) 0.9~ 1.1{C]
Collector '-L-;,‘ anseparable unit

e 3 :
' r ACCvalve !
UAAUNL

. _Gasket €9 Throttle chamber gasket [Point 2] €3

\ / Throttle chamber
Air regulator hose %ﬂ 7 - ’/Throttle chamber bolt (4)
2

. o 1.8~ 2.2 [Point 1] [C]

Water hose

[ kg-m

€3 Replace after every disassembie

Additional work required:
» Remove and install collector ASSY
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[Point 1] Remove & install throttle chamber bolts

Removal

+ Remove the bolts in the reverse order of the figure on right.

Installation

+ Install the bolts in the order shown in the figure on right

uniformly in two stages.

Tightening torque (kg-m): First stage 0.9~11

Second stage 1.8~2.2

[Point 2] Throttle chamber gasket
+ Check the installation direction before installing the throttle
chamber gasket.

Botiom

10-2 INTAKE MANIFOLD ASSY
(1) Remove & install intake manifold ASSY

[O] intake manifold nut 1.8 ~ 2.2 [Point 1]
Ve
% @@_.__— Spring washer

intake manifoid ASSY _ : B Washer

[0) intake manifold bolt 1.8 ~ 2.2 [Pgint 1]

H kg-m

Q Replace after every disassemble

Additional work required:
» Remove & install connector ASSY
« ECCS harness connector, all hoses
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[Point 1] Remove & install intake manifold ASSY bolts and nuts

Removal

+ Remove the bolts and nuts in the reverse order of the figure |
on right. ' ' }

Installation ‘

« Install the bolts and nuts in the order shown in the figure on
right.

(2) Intake manifold ASSY disassembly & assembly

(O] Bott (right & left 1) 1.6 ~ 2.1_ogy  Fue! injector [Point 2] g — [C] Bolt (2) 0.64 ~ 0.58

ﬁ\ Air regulatar

/ ©
Fuel tube injector ASSY
[Point 1]

Bolt (6) 1.6 ~ 2.1

(2)0.4 ~ 0.5[0]

Liquid gasket
Lﬂ kg-m

Additional work required:
« Remove & install intake manifold ASSY

[Point 1] Fuel tube ASSY Pressure regulator
+ Replace the O-ring to new ones when removing and e F
installing the pressure regulator and the fuel damper.

Caution:
Care must be taken not to scratch or damage the fuel tube
O-ring area when installing the pressure reguiator.

Fuel tube injector]
ASSY

[Point2] O-ring (for fuel injector pressure regulator}

Precautions when handling

» Neverreuse O-rings.

+ Coat the O-ring with engine oil (7.5W -30 or equivalent), but ?
e

do not apply solvent as this may remaove the oil coating. ‘\
« Avoid using dirty O-rings and do not allow dirt, dust or . ring

foreign objects to adhere to O-rings or other equipment. ] Insul'atorg
- Care must be taken not to scratch, twist or stretch them by \

tools or operator’s fingernails when installing O-rings.

» Do not decenter or rotate the fuel injectors and the pressure !
regulator when inserting them into the fuel tube.
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10-3 REMOVE & INSTALL EXHAUST MANIFOLD ASSY

ON-VEHICLE PARTS

Exhaust manifold gasket

Yoke [Point 3] “"'@
Washer [Point 4]/ / 4
[C] Nut 2.8~ 3.2 [Point 2, 3} \

I g Bolt (7) 0.4 ~ ¢.5 ]

QReplace after every disassemble

Exhaust manifold cover

Additional work required:

« Under cover

» Disassemble exhaust front tube
» Exhaust sensor connector

« (as leak inspection [Point 1]
RB20DET only

« Inter cooler air inlet tube hose

+ Turbocharger

[Point1] Gas leak inspection

« After removing the exhaust manifold, make sure there are
no traces of gas leaks from any parts.

- After the installation, crank the engine and check for any
gas leaks.

[Point2] Remove and install exhaust manifold nuts

Removal

+ Removalis the reverse of installation sequence shownin
the diagram on right.

Installation :

» The installation sequence is shown in the diagram on right. ‘
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[Point 3] Yoke

« Make sure not to make mistake between No. 3 and No. 4 P07 cos
yoke as configuration is different. / [-(
: .' tem | D (mm) _ $o
" ‘No.3 & No.4 port 22 L e
Other than those above 24

[Point 4] Install washer
» Make sure the washer is facing correct way when
installing.

Manifold side

10-4 REMOVE & INSTALL SPARK PLUG

Ornament bolt (8) 0.30~ 0.3g ~ Ornament lgnition cail namess

@ .

i | %’/
\ Ignition coil bracket

Point2] - /\i

/‘///
- /."‘

M kg-m

Additional work required:
« Air duct (RB20DE), Air inlet pipe (RB20DET)
« Blowby hose

» Power transistor

[Point 1] Remove & install ignition coil bracket bolt

+ Length of the bracket bolt between RB20DE and RB20DET
are different.

_Mem - | 'RB20DE |  RB20DET

22 25
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[Point 2] Install ignition coil bracket
- The ignition coil bracket thickness differs between RB20DE 1, 'gnition col

,

and RB20DET vehicles.

+ When installing ignition coil bracket to cylinder head, check

that ground line is connected securely.

[Point 3] Spark plug maintenance

+ The Gap inspection and adjustmentis
platinum tip is used.

« Change the spark plug every 100,000

+ When using compressed air spark plug cleaner, clean the
plugs at maximum pressure of 6 kg/cm?for no more than

20 seconds.
+ Do not use wire brush to clean plugs.

ON-VEHICLE PARTS

Ignition coll

| Bolt1.0~1.2

side
bl
plug \

bracket  Holder
] Platinum tip
not necessary as Seating metzgl \
km. ;Hﬁ |
h

10-5 REMOVE & INSTALL ROCKER COVER

Filler cap

Locker cover gasket

Ornament

H Kg-m

Locker cover gasket

[} ormament bat (8)0.30 ~ 0.38

Additional work required:

+ Air duct (RB20DE), Air inlet (RB20DET)

» Blowby hose

[Point1] Remove & install rocker cover screws

Removal

+ Perform removal in reverse order of sequence shown in the

figure on right.
Installation

+ Perform installation in sequence shown in the figure on

right.

m{r_f ~

a

[V

=2
-
-]
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10-6 REMOVE & INSTALL TIMING BELT

Timing belt cover {upper) [Point 4]
\ Timing belt [Point 9, 10, 12]

Grommet \
Bolt (2) 1.6 ~ 2.1
H olt (2) \ % FTm  Nut4.4 ~ 5.9 [Pont S]H ﬁ

\-‘“;_;\ Conical et tensioner [Point 9, 10, 1] |

=y .\ ,. washer /Tensmner
Crank angle sensor ER, 115 b Pomtﬁ

4 spring
A pomt 7]
309 @ ¥ |

H Bot (3 Bolt (4 H Grimet

0.4~ 05 0.65 ~0.86

: ) “\ Bo44=59 \yer pulley [Point 11]
I f i m \\
A} \ Timing belt cover (lower) [Point 4}
WD | Grommet
nc / ’ Bolt (4) 0.65 ~ 0.84[0]
Bolt 14.5 ~ 15.5 Crank puliey [Point 1] H kg-m

N engire oi

} @ r Crank timing belt plate

T \ S [Paint 8]
M’I Wash Crank timing puliey [Point 8]
asher \ Crank timing pulley plate {Point 8]

8 Repiace after every disassembly

Additional work required:

« Under cover

+ Drain and refill cooling water

+ Radiator, fan shroud

» Cooling fan

+ Supplemental belts

«  Water pump pulley

« Spark plug

» No. 1 cylinder compression T.D.C position [Point 1]
» Install ring gear stopper [Point 2]

[Point 1] No. 1 cylinder pressure T.D.C {top dead enter) inspection

+ Align the crank pulley timing mark and the belt cover
timing indicator (0° position). At this time, the No. 1
cylinder is in the compression T.D.C position when the

:—*—:_;_ﬂ'l'»iming indi%atdf
J

y

camshatt is located as described in the following
situations.

‘ Intake camshaft

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

Exhaust camshaft
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» Remove the locker cover oil filler cap from intake side S
and check that the front end of the camshaft faces 7 ‘
intake side. ' / ‘
= | )
Intake side '
[Pomt 2] Install crank angle sensor

+ Apply chassis grease to the drive unit (spline) during
installation. -

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

+ Check that the crank angle sensor can be easily inserted | §
in belt cover holes and sensor moves lightly torightand |
left, then tighten the bolts.

+ When the sensor doesn’'t move lightly, loosen belt cover
bolis to position when the crank angle sensor was inserted.
Move the belt cover lightly horizontally and vertically to align
it so the belt cover holes and the camshaft centre are
aligned. Then tighten the bolts so the crank angle sensor
moves lightly.

[Point 3] Remove & install crank pulley and the bolt
+ Remove the starter motor and attach the ring gear )
stopper. s R

+ Use a pulley puller (steering wheel puller) to remove crank
pulley (bolt size; M6 x 1.0 length below head approx.
50 mm)

[Point 4] Remove & install timing belt cover

+ Thetiming belt cover is separated into upper and lower
parts. After crank angle sensor is removed, remove the |
timing belt cover in the order of upper and then lower. |

- Installation is in reverse sequence of removal procedures. |

Caution:

Care must be taken not to scratch or damage the dried

liquid packing when removing and installing the timing belt

cover.
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[Point 5] Remove & install belt tensioner nuts

+ Secure the tensioner with hexagonal wrench when
removing and installing the belt tensioner.

Caution:

Do not loosen inserted stud when disassembly.

[Point 6] Install conical washer

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

Nut Conical  Washer
washer

=N
w
|

[Point 7] Install tensioner spring

« Assemble the tesioner spring to the belt tensioner puiley
as shown in the figure.

+ The tensioner spring must be assembled together with the
beit tensioner puliey in the cylinder block.

+ Hook the tensioner spring on the upper side of the tensioner :
spring stud when the tensioner pulley is free. '

Naskecuring stud

Tensioner spring specifications

[ Tensioner pulley ~ Spring stopper

. diameter. . | _:::Sgi_:ang_ig : .--fr_e_e.ang.lq‘-:- Ceipaint —F“ /
1.8 Approx. 20° | Approx. 163° | Yeflow %U A
Hitl

When frég——--—"

ICrank timing Timing belt plate
[Point 8] Install crank timing pulley & plate pulley p

» Care must be taken of the rear and front positioning when
installing timing belt plate, the crank timing pulley and the
timing pulley plate.

Crank pulley
side < R i R

Crank timing pulley Groove
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[Point 9]
Paint a mark on the belt that indicates rotation direction if
paint on the upper belt is unclear when disassembily.
Position the alignment marks on the intake and the
exhaust cam pulleys with the respective beit cover
alignment marks. {(No. 1 cylinderis at T.D.C)

L]

time the groove must be straight up (no. 1 cylinder is at
1.D.C).

Move the belt tensioner clockwise 70 ~ 80 degree angle,
and secure it temporarily with the belt tensioner nut.

Install the belt by aligning the timing belt and the pulley
marks. Align the number of ridges of exhaust cam pulley
alignment mark and the crank putley (inner) alignment mark |

|

Position the alignment mark on the crank timing pulley with | ;
the respective oil pump housing alignment marks. Atthis

ON-VEHICLE PARTS

Timing belt alignment mark verification and installation

Cam pulley (intake)
Cam puiley (exhaust)
Alignment

Belt ©

rvs 5 P
tensioner\a
Q A 4

Crank timing pulle
Alignment mark

as shown in the figure on right.

After loosening the nuts and adjusting the beittension,
secure the tensioner with the hexagonal wrench so it wiil
not rotate together and tighten the nut.

Caution:

(n Make sure the timing belt engages correctly with the
pulley and does not flat when assembling the

timing belt.

Replace belts whenever possible when disassembly
is performed.

(2)

[Point 10] Timing belt tension adjustment

Remove the spark plug and align the timing belt alignment
mark and the pulley marks and install timing belt on to each
pulley.

Loosen the tensioner securing nut so the beit tension is
applied by the tensioner spring.

In this condition, rotate the crank pulley clockwise more
than two turns to check the belt movement and stop slowly
at No. 1 cylinder compression T.D.C point.

Insert the hexagonal wrench in hexagonal hole. Hoid the
tensioner by hand so the tensioner does not move, and
tighten the tensioner securing nut to specified tightening
torque.

Tightening torque (kg-m): 4.4~59

The initial tension on the belt in this condition should be
approximately 20 kg.
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[Point 11] Install idler & tensioner pulley

« Do not loosen inserted studs when disassembly. If studs are loosened, coat inserted stud
with locktite solution (Japan Locktite KK) or equivalent.

[Point12] Timing belt inspection

+ Replace timing belt if any problems are indicated at the inspection.
Tooth missing LN o Camshaft lock
Cracked tooth ~X Crank sensor lock

Cracks on rear
side

Tensioner lock
Engine overheat
Interference with belt cover etc.

Wear and cracks
on the side

Belt misalignment
Belt plate malfunction

Worn teeth

Sliding motion resistance in
crank sensor and the camshaft

Oil or water
adhesion

Qil seal malfunction
Water leaks in water pump

Caution:

Do not twist or bend the timing belt . Make sure there is no oil film or water on the beit.

10-6 REMOVE & INSTALL WATER PUMP

[O]Bolt (1) 0.64 ~ 0.85
/'1

(2)32~43

] kg-m (e

Liquid gasket

.

olt (6) 1.6 ~ 2.1

Additional work required:
» Drain and refill cooling water
= Timing belt cover
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[Point 1] Remove & install water pump

Remove

+ Care must be taken not to get coolant on the timing beit.
Wipe it off immediately if any water does spill.

» Remove the water pump bolts in the reverse order shown.

Installation

+ Install the blots in the numbered sequence shown.

\ Liguid gasket 2.0 ~ 3.0 mm ‘
- Wipe off oil liquid gasket from the cylinder block andonthe ; ~ Wide along the groove
water pump and wipe the surface with white gasoline.
- Apply continuous bead of liquid gasket (KP510 00150) to @,»- DY)
water pump sealing surface. 3
Caution:
Be sure liquid gasket is 2.0 to 3.0 mm wide.
Installation must be carried out within 5 minutes after liquid
gasket application.

[Point 2] Water pump inspection

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

« There must be no traces of water leaks.

10-7 REMOVE & INSTALL THERMOSTAT

Thermostat [Point 2]

Thermostat housing [Point 1] /

i@\.‘!

-

Bolt (3) 1.6 ~2.1H

Liquid gasket

H kg-m

Additional work required:

» Disconnect and connect water inlet hose.

¢+ Drain and refill cooling water

Caution:

Loosen engine drain plug to remove cooling water from
cylinder block.
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[Point 1] Remove & install thermostat housing

Removal

+ Insert the screwdriver handie into thermostat housing and
move it up and down lightly to remove the housing.

Installation ["2.0 ~ 3.0 mm wide to center of flat |

» Remove old liquid gasket on the thermostat housing and | mating surface and inner seating |
the cyfinder block and wipe off the surface with white + surfaces of bolt holes.

gasoline. .
» Cutnozzle end of liquid gasket (KP510 00150) tube.

« Apply a continuous bead of liquid gasket to sealing surface
using the tube presser. Install the housing within 5 minutes
after coating liquid gasket.

[Point2] Install thermostat | Jiggle valve
+ Top' mark (jiggle vaive} must face up when thermostat is
inserted in housing.

[Point 3] Thermostat inspection
« Check the valve opening temperature and maximum valve String
lift. ST

» Hang the thermostat by string in valve and submerge in Double- ===
heated water in double walled container and stir water while ‘::A';‘fn;
heatingit up. Thermostat T

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

| sandard,cold clmate
' Valve opening temperature (C) 76.5
i Max. valve lift mm/ °C 10 /90
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10-8 REMOVE & INSTALL OIL PAN, OIL STRAINER AND OIL FILTER

Oil fiter 1.8~ 21 _or——srms
~ [Point 1

Qil pan bolt {30) .
. 0.5~07 Qii strainer bolt

é’/ Oil strainer (2)16~21

] kg-m

ﬂ Engine oit

Liquid gasket

Q Replace after every disassembly

Additional work required:

+ Front stabilizer

» Radiator fan, shroud

« Right & left engine gusset

+ Engine rear plate (lower) (A/T vehicles)
+ Engine oil

[Point 1] Remove & install oil filter

Removal

+ Use oil filter wrench to remove the oil filter.

Installation v 0101 06250

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

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

Front < |
191511 7 3 15 913172125

[Point 2] Remove & install oil pan bolts

Remove

» Remove the bolts in reverse sequence of figure on right.
Installation

+ Install the bolts in sequence shown in figure on right.
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[Point 3] Remove & install oil pan

Removal

« Use seal cutter to remove the oil pan.

Caution: .

(1) After removing the oil pan, remove oil liquid gasketon |
the oil pan flange groove and the oil block using the
scraper. Make sure to remove liquid gasket dropped |
inside the oil pan.

(2)  Care must be taken not to damage the oil pan.

| Front _ s \“:jfbll strainer bolt
1621
B AR
+ Remove the engine mounting nuts (oil pan side) and use
the hoist crane to move the oil pan forward. Take off the oil | ™
strainer bolts using the wrench before removing the oil pan.
Caution: T 9 =Y W
Care must be taken not to pull the hoses and harnesses too + O|| pan Lew
much when lifting up the engine using the hoist crane.
Installation ‘
« The following procedure must be carried out within 5 |
minutes:
« Apply a continuous bead of liquid gasket (KP510 00150) |
to sealing surface using a tube presser.
+ Install the oil pan within 5 minutes after coating.

|
Tube presser (W83993)1

Liquid gasket J
(KP51O 00150)

[Point 4] Oil leak and oil pressure inspection

« Start the engine and check for any oil leak and the ail
pressure. To check the oil pressure release the oil
pressure switch and use the oil pressure gauge.

[Point 5] Install oil strainer

« Check to make sure the O-ring is installed properly before
installing the oil strainer.
Tightening torque (kg-m}): 1.6~2.1
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10-9 REMOVE & INSTALL INTERCOOLER {(RB20DET)

To intake manifold

Air tube @. @ @___ Turbocharger
§ i —‘ Air cleaner ASSY
Alr hose Air hose \
Clamp ——.. - S22
P Alrtube / — A ! L
Air hose
Air hose

. @\ Alr hose
Air tube Nut 2 FJ Clamp—_@ Inter-cooler
o 1k ‘ . /l\bracket
~Nut 0.4 ~ 05[]
Bolt 2) 1.3 ~ 1 6 T g__\
[Point 2] :DJ Bolt (2) 0.38 ~ 0.51 H
Air hose Bolt 0.4 ~ 0.5[0‘1
x - -
/@ / [ f% Bolt (2) 1.3 ~ 1.6 [Point 2]@
Clamp Q \m@/
Inter-cooler bracket
Inter-cooler
H kg-m

Additional work required:
« Left front fender protector
+ Fender stay

» Bonnet [Point 1]

[Point 1] Remove & install bonnet
« Remove left side bonnet bolts only (Lift up left side of the
bonnet to operate).

[Point 2] Remove & install intercooler

« Remove the fender protector then remove cooler bolts to
remove inter-cooler. Take care not to damage the fins.

Caution:

The fins are aluminium and can be damaged easily. Never

place anything on the intercooter or allow tools or other hard

objects to contact the fins. '

The main unit (tank, fins, tube) cannot be disassembled. |
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10 Remove & Install turbocharger ASSY (Include fault diagnosis)

(1) Removal & installation
Eyebolt 1.5~ 2.0[C)
Bolt 1.6 ~ 2.1
(8ot (2) 0.64 ~ 0 85 il feed tube [Point 2] [Point 5] EVE*’O”-?EUJ 30 °° 6/ o EG e
s olt16~2
olt 0.64 ~ oss;q\ ﬁ Q/ <
Air inlet tube QCoppe CODDGK oe=ls)
\ washer< washer X Bolt (4) O]
h
- L?ésocr;irgterg % Copper washer Water tube [Point 1] ?5 3.0
\ & ggske ‘"IUJEyebmn 5~ 2.0 [Point 51
A !f Turbocharger outlet ~X
" gaslzetg_ B <O? sensor
T [Ca1~51 o
=N @ Heat insulatar
- D L \Nut rear bracket
=" / ’ /’7Copper washer
Exhaust outiet % o o
— Eyebolt{C]
Woater tube : 1.1-~15
\8 Gasket ”Q& TN @, ;
Lock plate [Point 4}
Oil return pipe B /\
[Point 3] 6\\5% E EyeboItH
- o 3 j o 24~30
Heat insulator ] \ L/o /
® Bolt()13-19/C NP3
©———]lt (5) 0.64 ~ 0.85 opper washer €3
Nut {4) 2.5 ~ 4.0{C]
& kg-m
€3 Replace after every disassembly

Additional work required:

[Point 1] Remove water outlet tube

Under cover

Assemble & disassemble exhaust front tube
O, sensor connector

Intercooler air inlet tubes, hoses

Air inlet pipe

Remove the water outlet tube by first removing the clamp
located on the rear side of the cylinder block.

Inspection

After cleaning water inlet and outlet tube with radiator
cleaner, blow with compressed air and check for rust or Water outlet tube
clogging. Air gun
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[Point 2] Remove oil feed tube
« Remove the oil feed tube by first removing the cylinder block
and turbocharger eyebolts.

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

[Point 3] Remove oil return pipe
« Remove the oil return pipe by first removing the oil pan
clamp and the turbocharger bolts.

[Point 4] Remove & install lock plate

Removal

+ Spread the lock plate pawis with a screwdriver and loosen
the nuts.

Instailation

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

[Point 5] Eyebolt determination
+ Qil feed (cylinder block side and turbocharger side) eyebolts
are stamped “G”".

Installation order

1. Turbocharger main unit
2. Water feed tube

3. Qilfeed tube

4. Water outlet tube

5. Qil return pipe
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Turbocharger unit inspection

ON-VEHICLE PARTS

Actuator [Point 7]

Excessive pressure leak

Crack inspection—_

Crack burning
inspection

Compressor wheel!
[Point 5]

[Point 8]

Cooling water poor shaft [Point 6, 8]

Exhaust gas leak inspection location

Swing valve [Paint 3)

\

Turbine wheel
[Point 1, 2, 4]

. Oil leak inspection location

[Point 1]

Rotor shaft inspection

« There must be no heaviness or dragging and the shaft must

turn smaothly when rotor shaft is turned by finger.

[Point 2] Turbine wheel inspection

« Oil must not adhere to surfaces.

» There must be no carbon accumulation.

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

+ There must be no interference with turbine housing.

[Point 3] Swing valve inspection

« Remove actuator rod pin and make sure the swing valve

moves smoothly without deformation or cracks.
» Make sure there are no misaligned seating surfaces in
turbine housing.

[Point 4] Rotor shaft play inspection

+ Position the dial gauge and measure play and thrust
clearance.
Rotor shaft play (mm):
Thrust clearance {mm):

0.084 ~0.107
0.045~0.140
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[Point 5] Compressor wheel inspection

+ Qil must not adhere to suction inlet.

* There must be no interference with compressor housing.
*  Wheel must not be bent, folded or otherwise damaged.

[Point 6] Rotor shaft inspection
» There must be no carbon sledge accumulation.

[Point 7] Swing valve controller inspection

» Remove the swing valve controller rubber hose on the
compressor housing side.

+ Check the swing valve controller whenever the actuator rod
is installed or removed.

+ Use the air gun to blow compressed air approx. 0.8 ~0.9 |
kg/cm? into hose and make sure the swing valve controller

rod operates. Stop blowing air as soon as the rod
operates.
Caution:
Make sure to verify the air gun pressure using the LPG
pressure gauge before testing the air hose. If air pressure is
applied excessively the diaphragm may be damaged.

[Point 8] Oil and cooling water inlet and outlet

cleaning

+ Use engine conditioner to clean the oilt feed and return
passages.

+ Use radiator cleaner to clean cooling water feed and return

passages.

+ Clean using the air gun.

» Clean the compressor wheel, turbine wheel, compressor
housing and turbine housing with same methods.
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of power, poor acceleration, abnormal noise)

Points to be checked before diagnosis:

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

ON-VEHICLE PARTS

Check with customer to determine if oil is cooled when idling after driving.

Turbocharger failure diagnosis (Qil leaks, smoke (white or biue smoke), lack

If any malfunction in the following chart is detected in a unit inspection, replace the

turbocharger ASSY.

.| Possible associated phenomenon - -

(use air gun or air pump)

at pressure greater than 0.6 ~ 0.7
kg/cm?)

; inspéciibn%ioéaﬂoﬁ: e : lnspecﬁonresuﬂ e s e e e e Laek of
SRR S o leak | Smoke | ARROMMAl L er 1Poor
' _ Noise | acceleration:
Qil on rotors 2\ T AN JAN
Carbon has accumulated VAN o o O
Turbine rotor
Rotor scrapes against the housing | /Z\ < @) O
Turbime vanes are bent or folded © O
Suction inlet is dirty with oil O O
Compressor wheel Rotor scrapes against the hosing AN O © O
Turbine vanes are bent or folded (@) ©
There is resistance or scraping
when rotated by finger A A O
Turbine and compresor . . )
Rotor shat play inspection Rotation by finger is not possible ©
Considerable shaking between
rotor shaft and turbo ASSY AN FAN @ VAN
Look through cil hole Carbon sludge has accumulated
(inspect interior with pen light) | in waste oil hole A @ A A
The valve does not move
Swing valve operation smoothly when pressure is
ng P applied gradually. {(usually opens (@)

© Highly possible

(O Possidle

2y Slightly possible
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10.1 INTAKE MANIFOLD ASSY
(1) Remove & instal intake manifold ASSY

"‘_‘kv Washer

| {77 Gasket €3
-C
L _—— RTC heater [Point 4] Breather hose

- l::l, Intake manifold ASSY [Paint 3]

Water hose
Throttle body ASSY
[ Bolt (2) 0.43 ~ 0.53

Intake manlfold nut \ T wire brack —Gasket 9 q
%16~ 22 Point 2], @y <7 e ‘

#V &/
[C] Intake manifold bol\LJ Wafﬂ@[/ Vi
1.8 ~ 2.2 [Point 2] e O s

Pl STt

Hose

B «kg-m

Q Replace after every disassembiy

Additional work required:

« Release fuel pressure in the fuel lines
+ Drain and refill cooling water

+ Aircleaner ASSY

+ Fuelhose

« Water hose

« Intake side high-tension cable

« Vacuum hoses and ECCS harness connectors
» Acceleration wire [Point 1]

« Water temperature sensor connector
+ Thermal transmitter connector

[Pomt 1] Acceleration wire adjustment
Loosen lock nut to provide adequate slack for the
accelerator wire and pull outer case in the direction of the
accelerator. Return the lock nut 1.0 ~ 1.5 turns from the
position the throttle drum starts moving (when there is no
play in cable) and tighten.
Tightening torque (kg-m): 0.8~1.0

[Point 2] Remove & install intake manifold

+ Removal is the reverse of installation sequence shown in
the figure on the right.

+ The installation sequence is shown in the figure.

Note:

Never reuse the gasket.

EN-137



ON-VEHICLE PARTS
CA18i ENGINE

[Pomt 3] Intake manifold inspection Straight gauge
Measure the intake manifold surface for distortions in four '

separate directions (at opposite directions; horizontally and
vertically) in a number of locations.
Limit value (mmj): 0.15

8 Thickness gauge

[Point 4] PTC heater inspection
+ Make sure there is no crack on the PTC heater.

(2) Disassemble & assemble throttle body ASSY

Fuet injector cover screw
(2)0.20 ~ 0.26 [0 \ﬁ
!

Q O-ring \@/
Fuel injector [Paint 2] \%

. Bracket
3 O-ring s /

} S ?‘f __—-Screw (4) 0.64 ~ 0.85[C)

- Upper throttle body

- Fuel injector cover

Pressure regulater [Point 4]

/@» g _ s — [Paint 1] Cam Spring
Pressure reguiator screw Mraor P Cam spring stopper
{2)0.39 ~ 052” ? L L \\ Washer
S
" o o /
= : Seat
Bracket e Insulator Cam ASSY [PDIF‘It 3 % SE‘?SW 0.20~0.26

Thermo wax [Point 7]
; Screw 0.20 ~0.26
Throttle adjust screw\ﬁ %/ 0- rlngg H

‘\_ Bracket screw (Z)M
'v\ 0.64 ~ 0.85
Throttle wire bracket

Spr.ngValVe ‘_ 2 \ Screw
|
s & Smmg S amr
FICD soleno\{g er\ pTT g (@8 p our
1.2 ~ 1.6 [Paint 8] \ @i“‘ﬂ 45’/ \‘/ / . /Spring retainer
H © Y oacer v Retursr:r spring
D Valve , ! _~Spring retainer
/f " Spring @ | Sor rj;rrnAssY @ %
Washer Ly, Screw -

Idle revolution adjusiment ‘T\- Vi @, Return spring
i ~ 1.6 [Pojnt 8] L @\ - Spring retainer
= / P @ \,
- Dash pot [Point 6] J/ 7® \ Sprrng g

Fuel injector harness
DDa;:.h ptcé brakcket Throttle drum [Pomt 5
ash pot brackst screw A/T control drum
(2) 0.64 ~ 0.85[0] Dash pot nut ‘
[0 kg-m 2.4~3.3 0] [Point 5 Spring washer
Nut 0.7 ~ 1.2[C]

[x) Replace after every disassembly
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Remove & install throttle body ASSY
+ First remove four throttle body bolts to remove throttie body
ASSY.
+ After the installation check the tightening torque.
Bolt tightening torque (kg-m): 1.8~2.2
- Always replace gasket with new ones.

[Point 1] Remove upper throttle body

+ First remove the fuel injector cover then separate the fuel
injector connector.

+ Loosen four upper throttle body screws to remove.

[Point 2] Fuelinjector

Removal

- Firstremove the injector cover to remove upper O-ring,
then extract fuel injector.

« Care must be taken not to scratch or damage the fuel
injector and throttle body seal surface.

Cautions when handling O-ring
= Neverreuse O-rings.

ON-VEHICLE PARTS

+ Coat the O-ring with engine oil {7.5 W - 30 or equivalent)
but do not apply solvent to them as this may remove the oil
coating.

+ Do not allow dirt, dust or foreign objects to adhere to
O-rings or other equipment surfaces.

+ Care must be taken not to scratch, twist or stretch O-rings
when installing. Do notinsertitin the fuel tube by

.-Injector cover
Connect

rubber Injector wiring
:‘?"’ 5. CONnector
'ﬁ Fuel injector '

making it stretch slightly.
+ Do not store O-rings in location subject to ozone, high
temperature or in direct sunlight.

Installation

+ Replace both upper and lower O-rings to new ones.

+ Coat the lower O-ring with engine oil and instail to throttle
body. :

 Place the fuel injector inside the throttle body and set the ‘
injector position by placing the injector connector and the
injector cover. \

+ Use oil seal drift to insert the fuel injector (resistance must - -

be felt).
« Coat the upper O-ring with engine oil. Use oil seal drift to ‘
insert the O-ring.
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[Point 3] Cam ASSY

Removal

+ Remove the cam ASSY from the upper throttle body.
Caution:

Extra care must be taken as there are tension on the cam

spring.

Inspection
» Look for any deformation or wear on the cam spring.

Cap spring free length {mm): 24.5~26.5
Installation
+ Make sure to install the cam ASSY and the cam spring in
right direction.

Replace the seat with new ones.

ON-VEHICLE PARTS

woper rottie boady
-§KCam spring

porer s

Cam spring
stopper

‘ }ﬁ %ﬂ( @ Washer

CamASSY D 0c

Seat
Screw /%

% Free lengthl
c |

[Point 4] \
Removal :

Remove the pressure regulator from the upper throttle body. |
Carry out the fuel pressure inspection. |

Pressure regulator

[Point 5] Throttle drum & A/ T control drum
Removal

First remove the nuts and remove the A/ T control drum.
Remove throttle adjust screw and return spring and remove

the throttle drum from the lower throttle body.

Inspection
Inspect visually if there are any warn, cracks or deformation

—~~Arm S8Y Col

AE Olor
jﬁ - / Spacer /Sprlng retainer
/;/‘/-;f é@ eturn spring
iy l@\ Spring

é retgmer
Throttle drum —~—

Spring was'ﬁer

E e g
Spring retainer %

Return spring
76
AT control drum D~ Nut

on spring retainer, retainer, and colour. Also inspect
rotation contact surface.

Check deformation and warn on the throttie adjustment
screw and return spring.

Return spring free length (mm): 19.5~21.5
Installation

« Care must be taken to install the parts in correct direction

Spring retainer
(plastic)

etainer (plastic)’
Color (plastic)
r

when installing the arm ASSY, return spring, throttie drum
and A/T control drum.
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[Point 6] Remove dashpot ' i

+ First remove the dashpot bracket to remove the dashpot.

Inspection

+ Check visually for any deformation or cracks on the rubber
part.

[Point 7] Remove thermos wax

+ Firstremove the throttle wire bracket to remove thermo
wax.

Inspection

+ Check ifthe pin will extend when the thermo wax is
warmed.

Caution:

Do not pull out the pin.

[Point 8] FICD solenoid & Idle revolution adjustment

solenoid | . valve it i
Removal Washan / o=
+ Remaove FIDC solencid and idle up solenoid from lower F*?D ,dl iéﬁ/v‘ DR
throttle body L @7 ol -

. ' % ) & T Valve
Caution: ﬁ © " Spring
Watch out for spring and the valve as it may jump out. /ﬁ o Y::;Zi;n
Inspection adjustment solenoid

« Check that no warn or foreign matter adheres to valve head.
+ Check the spring for deformation or warn.
Spring free length (mm): 11~12
Installation
+ Check the orientation of the valve when installing.

rLower throttle

[Point9]  Lower throttle body inspection | body
» Check for any clogging in the air passage by carryingout |

air blow inspection. ‘

+ Check for any cracks on lower throttle body. '
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10-2 EXHAUST MANIFOLD ASSY

Exhaust manifold gasket
Washer

\\\.

o~ [:j R Exhaust manifold nut (6}
' =R 1.8 ~ 2.4 [Point 1]

N@

0, sensor bracket

%
B . /
‘ o .+// Heat shield plate boit
Heat shield plate (5)0.3~05

FJ kg-m

€3 Replace after every disassembiy

Additional work required:

« Under cover

« Exhaust front tube nuts

+ O, sensor connector

+ Exhaust temperature sensor
» Hot air duct

[Point 1] Remove & install exhaust manifold

Removal

+ Removal is the reverse of installation sequence shown in
the figure.

Installation

+ The installation sequence is shown in the figure on right.

+ Check the standard tightening torque after instailation.

Stra
[Point 2] Exhaust manifold inspection raont >

» Measure the exhaust manifold surface for distortions in four
separate directions (opposite directions: horizontally and -
vertically) in a number of locations).

he hickness
' & 9auge
-

[Point 3] Remove & install O, sensor

(Zirconium type single pole connector)

+ Do not use tools with impact such as impact wrench for
removal and installation of the O, sensor.
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10-3 LOCKER COVER

ON-VEHICLE PARTS

Hose

Locker cover /
H kg-m

«§>,/(8) 0.1~ 0.3 [Paint 1]

@‘_.-—Grommet

\Locker cover gasket

]

Locker cover screw

[Point 2]

Additional work required:
+ High-tension cable
« Air cleaner ASSY

[Point 1] Remove & install locker cover

Removal

+ Removal is the reverse order of installation sequence shown
in the figure on right.

Installation

« Theinstallation sequence is shown in the figure on right.

+ When removing and installing the locker cover, also remove
the cover gasket and wipe off the oil adhere on the gasket
and in the groove.

[Point 2] Locker cover gasket
+ Make sure the rocker cover gasket is positioned securely
in groove without twisting.
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10-4 TIMING BELT (CRANK PULLEY, BELT COVER)
{1) Remove & install timing belt cover

Upper cover T
N

EJBolt (4} 1.2~ 1.6 @ pber
Water pump pulley washer

Washe\ \ /
[OJNut (4} 0.64 ~ 0.84\\ Q>0 -

Lower cover”
Bolt (4) 1.2 ~1.6

Washer
0] kg-m 1 Crank oulley bolt 12.5 ~ 13.5 [Point 2110

ﬂ Engine ol

Additional work required:
+ Under cover
Fan shroud
» Supplement belts
+ Spark plug
» No. 1 ¢ylinder compression T.D.C position [Point 1]
+ Install ring gear stopper [Point 2]

. .
iming indicator, %

w0

[Point 1] No. 1 cylinder compression D.T.C
inspection
« Align the crank pulley mark and the belt cover timing
indicator to compression T.D.C.

» No. 1 cylinder is at compression stroke top dead center
when both the intake and exhaust side cams do not move
the valve lifters.
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[Point 2] Remove & install crank pulley bolts

+ Remove starter motor and attach ring gear stopper.
Caution:

Coat the screw part with engine oil when tightening the crank
pulley bolt.

Do not apply any oil on the damper area when installing or
removing the crank pulley.

[Point 3] Remove crank pulley

» Loosen the crank pulley bolts and use pulley puller
(steering wheel puller ST2718 0001) to remove the crank
pulley.

Caution:

Do not hook the pulley puller on the crank pulley groove.

[Point 4] Remove & install belt cover

» Do not scratch packing when removing and installing the
belt cover. -

+ Always tighten the beit cover bolt using the rubber washer.

Crank pulley s

[Point 5] Install crank pulley plate
+ Make sure the crank pulley plate is positioned in correct o
way.

(2) Remove & install timing belt

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
direction.

+ Position the alignment mark of the cam pulleys with
respective timing belt cover alignment marks.
(No. 1 cylinderat T.D.C)

« [nstall the timing belt so the number of ridges from the
alignment mark to crank pulley (inner) alignment mark will
be as indicated below.

‘No.ofridges | TotalNo.of
- between two marks | ridges
CA18i 43 95
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Timing belt tension adjustment

- Remove spark plug and tighten tensioner bolt (1 & 2)
temporarily.

« Hook the tensioner spring (3) on the lower bolt (2).

» Hook the spring on the hook {(4) and tighten the bolt (1).

« Loosen the tensioner (5) and tighten the bolt (2).

Caution:

Make sure the spring is positioned correctly at this stage.
+ Check if the tensioner (5) will rotate when pushed by finger.

« Align the timing belt alignment mark and the pulley
alignment mark to install the timing belt.

« Loosen the tensioner bolt (2).

« Turnthe cam pultey more than two tums clockwise to check '«
belt movement and stop slowly at No. 1 cylinder
compression T.D.C point.

- Tighten tensioner bolts (1 & 2).

Tightening torque (kg-mj): 1.5~2.0

(3) Timing belt inspection
Replace timing belt if inspection indicates any problem.

" ttem . _Coﬁdit'ion..  Cause -

Camshaft lock
Crank sensor lock

Tooth missing
Cracked tooth

Tensioner lock
Cracks on rear o .
side e Engine overheat
Interference with belt cover etc.

Wear and cracks N N Belt misalignment
on the side SR \fh/ Belt plate malfunction

Sliding motion resistance in

Worn teeth crank sensor and the camshaft
Oil or water Qil seal malfunction
adhesion Water leaks in water pump

Caution:

(1} Make sure the timing belt is not twisted or bent sharply.
Make sure there is no oil film or water on the belt.

(2)  Timing belt need to be replaced every 100,000 km.
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10-5 WATER PUMP

Water pump [Point 1, 2]

Spring washer

Bolt {3) 1.6~2.0\ A
N o fom

S s

D~

@9\

& kgom Bolt {2)1.6 ~ 2.0

—Spring washer

H Replace after every disassembly

Additional work required:

+ Drain and refill cooling water
Fan shroud

+ Fan

»  Water pump pulley

» Supplementary belts

+ Timing bell cover

[Point 1] Remove water pump

+ Be careful notto get coolant on timing belt. If any water does spill, wipe if offimmediately.
Caution:

Remove old gasket on the water pump surface using the scraper.

[Point 2] Water pump inspection
« Rotate water pump by hand and check for any abnormal sound and smooth operation.
« There must be no traces of water leaks.
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10-6 THERMOSTAT

ON-VEHICLE PARTS

Gasket
Thermostat housing
[Point 1] P \
\ =
i /

&Bolt
(3)1.6~2.1
[ kg-m

(X Replace after every disassembly

Additional work required:
« Drain and refill cooling water
+ Wateroutlet hose

[Point 1] Remove & install thermostat housing

Removal

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

Installation

» Place the jiggle valve on top when installing the thermostat
housing.

Caution:

Remove old gasket on the water outlet surface using the

scraper.

[Point 2] Thermostat inspection

+ Check the valve opening temperature and maximum valve
lift.

+ Hang the thermostat by string in valve and submerge in
heated water in double walled container and stir water while
heating it up.

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

‘..t | tandard climate | Cold climate .
 Valve opening.
‘temperature (*C) 82 88
‘("‘*1'5'_"!5??}“?:?? : Over 8 / 95 Over 7 /100
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10.7 OIL PAN & OIL FILTER
(1) Remove & install oil pan

Qil strainer nut

b
0.7~08 H\‘é b, / Oil strainer d €9 Oil seal gasket
€3 Oil strainer i . _ . {rear) [Point 4]
gasket LS Qil pan [Point 413 \

Qil strainer baolt
(1.2~18 ‘--ﬁ.&

€3 0il seal gasket

(front) Tint 4]

LV

=)
Drain plug 3.0 ~ 5.0 /
Drain plug washer [Point 4]¢3 [O]
H kg-m

I3 Liquid gasket
€9 Repiace after every disassembly

Qil pan boit {10} 0.64 ~ 0.85 [Point 4]

Additional work required:
» Under cover

» Engine ail

» Right & left engine gusset

[Point 1] Drain plug washer

+ The drain plug washer has installation direction, make sure Oil pan side
to install in the correct direction. ‘ t

« Always replace drain plug with new ones when removing ) (§
and installing. ? )

[Point 2] Remove & install oil pan bolt

Removal

» Remove the bolts in reverse sequence shown in figure
onright.

Installation

+ Install bolts in sequence shown in the figure on right.

» Tighten bolts to correct tightening torque.

[Point 3] Remove and install oil pan

Removal

» Remove the oil pan using the seal cutter (KV101 11100).
Caution:

Remove old liquid gasket on the block pan flange groove
using a scraper.
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Installation
- Apply sealing agent (SS60F or equivalent) on the areas
shown in the figure on right to install oil pan gasket.

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

- Insert two center bolts to oil pan bolt holes, make sure itis
fitted correctly then tighten.

Caution:

Leave for 30 minutes after the installation.

[Point 4] Qil leak & oil pressure inspection

« Warm up the engine and check for any oil leaking and the
oil pressure.

+ Release the oil pressure switch and install the oil pressure
gauge when carrying out the oil pressure inspection.

)

Engine revolution {mm) | When idiing 2000 4000

' Exhaust bﬂipqt;iké’/’éﬁ?) Approx. 1 Approx. 3 Approx. 4

(2) Remove & install oil filter

Removal

« Use oil filter wrench to remove the oil filter,

Installation

- Before installing the oil filter, wipe off dust, etc. from oil
cylinder block surface. Apply a thin coat of engine oil to
new ail filter O-ring.

« Screw oil filter by hand until it hit the cylinder block, then
tighten an additional 2 / 3 turn with oil filter wrench. After
tightening, start the engine and check for oil leaks.
Tightening torque (kg-m): 1.5~21
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10-1 AIR DUCT & AIR CLEANER

Air hose E EjJeO 15~ 0. 19 Air hose

/ Rubbsy ¢ q— 052-065 (4[]
Te throttle / \ A|r flow meter

chamber ™ _e’@ \ B \,7-\
i13~-162) \/"' “9; -~ Ovring D
\% 5 AN P Air cleaner case
/‘ "/‘//Z" ’ Hose (i - FaN d Air cleaner element
/an_,/ insulator \ ‘
<_\<”\ Y Air cleaner case
52 ~ 0.66 T
\ Resonator = O FJ Sl

A 052 ~ 0.66 (4

: R t
j 3. V'/*L\“ 052-088(2 Y, {1 bracket 0.52 ~ 0.66 ]
S ot / Qg 7. ‘ / '
Paar K @_/ e S 052~ 0.66 [
/ > “'-J 0.52 ~ 066 (2)} R

BracKét /052

s ! e
os2~o0é62 Mg 0o . e & NGNS
S NP ! 127 052~ 0.66 (2
Y. S Airduct . - ©)]
o ] ! \ Air cleaner case ¢
/,/ Ve Air duct joint bracket ;‘3 0.5;2 ~0.66{C]
/ | P I = -‘Q@
Air duct \‘\/// /,\; NS
B kg-m N
I3 Liquid gasket Resonator tube N Resonator

€9 Replace after every disassembly

Removal

+ Remove the negative terminal from the battery.

- Use an air gun to blow off any dirt or dust before removing {5
the air hose and air duct.

Remove the following:

« 2 vacuum hoses from the resonator (between intake
manifold and canister).

+ Blowby hose between locker cover and air duct.

« Airhose between air duct and air requlator.

éfr hose >

_' \.s.f\ 9‘

- Remove airflow meter connector.
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Put alignment mark on each air hoses and the duct then
remove.

Remove 4 clips on air cleaner case (1 on upper case 3 on
lower case).

Remove upper case to extract air cleaner element.
Remove the lower case by first removing 4 bolts.

Remove the resonator by first removing the left fender
protector then loosening the resonator bolt.

lamp and the left head lamp ASSY.
Care must be taken not to scratch or damage the airflow
meter sensor when removing the airflow meter.

Installation
Installation of the air duct and the air cleaner is carried out
in reverse order of removal operation.

- Airflow meter circuit case is nonseparable, use ASSY when
replacing the air flow meter.

Make sure to insert the air hose and the air duct securely
by aligning the alignment mark correctly and tighten the
band and the clamp.

EN-152
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10-2 INTAKE MANIFOLD COLLECTOR
(1) Remove & install intake manifold collector

Collector boit
(2)1.8~22 Collector ASSY
g >

[P o
: T

“ ! : \:\ N
[C)Coliector bolt (2) 1.8 ~ 2.2-—§ }g \ A 8 g 1_a-9f.2 Ble)

(4 «g-m Ds-~224 [F18-~22
€3 Replace after every disassembly
Removal & AcTVETEST €@ [
Release the fuel pressure CUEL PUMP RELAY  OFF
: UEL PUMP
Warm up the engine. CAS.RPM (POS) 950 rpm

+ Select ‘Fuel pump relay’ in ‘Active test’ mode.
+ Select ‘cancel to release the fuel pressure. .
+ Crank 2 ~ 3 times to consume the fuel left in the piping. !

]
|
|

_ . | ON_j onvoff Y sTOP
+ After starting the engine remove the fuel pump fuse.
After the engine stops, crank the engine overtwoorthree [~ Fuel pump fuse_ |
times to consume the fuel left in the pipe. T T o

+ Ifthe engine does not start, remove the pump fuse and ! = %4- _
crank the engine three to four times to consume the fuel i RO DA S
left in the pipe. L - Rt:nc')vie' e

Caution: 5
The battery may become weak easily, use booster cables to
connect it to charged battery if necessary.

[ T
v Vehlcle body ground cable

- FICD
solenozdl

+ Remove the negative terminal from the battery.

+ Drain cooling water from the radiator drain plug.

+ Remove accelerator wire. -

+ Remove the AAC valve connector, FICD connectorand the - =
vehicle body ground cable. o

« Remove the hose A between the brake booster and the
collector.

+ Remove the hose B between |AA unit and the fuel damper.

+ Remove the hose C between canister and the collector.

+ Remove the hose D between canister and the throttie
chamber.
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« Remove blowby hose E between locker cover and the
collector.

» Remove hose F between pressure regulator and the
collector.

+ Remove three water hoses G.

+ Remove the hose between air regulator and the collector.

Lift up the collector ASSY when removing the hose for
easier operation.

» Remove fuel feed and retum hose H, then remove the clamp
from the collector.

+ Loosen the hose clamp to remove collector ASSY.

» Loosen the bolts in order shown in the figure on right.
« Check to see every hoses required are removed.

« Remove collector gasket.

+ Use atool such as a scraper to remove any left over gasket

on the surface,

Installation

+ |nstall the collector gasket.

» Make sure there is no dust, oil or other foreign matter is on
the sealing surface.

- Install the collector ASSY.

+ Tighten the bolts in the order shown in the figure on right.
Tighten in gradual steps to uniform tightness.

ON-VEHICLE PARTS

mstalaon focaton| 49 ()¢ | Tiheng o
7.10 105 : 2 18~22
8 65 : 1 18~2.2
1,3,4,6 40 : 4 18~22
2,59, 11 304 18~22

« Connect each wiring and the piping in the reverse order of
the removal operation.

+ Connect the accelerator wire.

» Provide adequate slack for the accelerator wire and pull
outer case in the direction of the accelerator using the
adjust nut. Return lock nut 1.0to 1.5 turns from the position
the throttle drum starts moving (when there is no play} and
tighten.

Tightening torque (kg-m): 08~1.0
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+ Make sure the radiator drain plug is closed securely and
refill the cooling water from the feed opening.

+ Release the air using the air release plug after refilling the
cooling water to prevent overheat.

Caution:

Do not remove the air release plug when the engine is warm.

Do not over tighten the air release plug bolt.

(2)

ON-VEHICLE PARTS

T

Caution lahel.
- NEVER

OPENWHEN -~
HOT

Disassemble & assemble intake manifold collector

[C)Boit (2) 0.64 ~ 0.85\\§

Accelerator wire bracket .

Collector

IAA uNit
._Gaskel €3

=iy \
Air regulator % @
hose

™ g 3

\ 1D

\ \

Water hose

[ kg-m

3 Repiace after every disassembly

/A Bolt (4) 0.9~ 1.1[0)

AAC valve

Throttle chamber
gasket

&7

Throttle chamber §3

Throttle chamber bolt
4)18~22 [UJ

Disassembly
= Remove throttle chamber
+« Remove [AA unit

Assembly
« [nstall throttle chamber gasket

+ Tighten the throttle chamber bolts in order shown in figure
on right uniformly in two stages.
Tightening torque {kg-m}: First stage 0.9~1.1

Second stage 1.8 ~ 2.2

« Install IAA unit.
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10-3 FUEL INJECTOR

Hk 16~2.1 (2)[0]
g-m

Removali
« Remove collector ASSY. For detailed removal process

refer to “Collector” section. [ 4 Bolt &‘vm/: A
- Remove fuel injector connector and the lamp. | 7R b reguiator connectar
+ Remove the connector pin. il N W&’%‘/NT“‘@\

« The operation can be carried out easily if the vehicle body |12
ground wires, water temperature sensor connector and the |
thermal transmitter connector are removed. 3

+ Remove air regulator connector.

» Remove the fuel ASSY by first removing the bolts.

+ Replace o-ring with new ones when removing fuel injector,
pressure regulator and fuel bumper from the fuel tube.

« Do not pull the connector parts when removing the fuel
injector.

Precautions when handling O-ring

» Coat the O-ring with engine oil (7.5W -30 or equivalent) but
do not apply solvent as this may remove the oil coating.

+ Avoid using dirty O-rings and do not allow dirt, dust or
foreign objects to adhere to O-rings or other equipment
surfaces.

« Care must be taken not to scratch, twist or stretch them by
tools or operator’s fingernails when installing O-rings.

Inspection
« Fuelinjector resistance

Resistance value {€2): Approx. 13~ 14
+ Injector can not be disassembled.
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Installation

+ Do not rotate or decenter the parts when installing the fuel
injector, pressure regulator and fuel bumper to the fuel tube.

+ Tighten the pressure regulator and the fuel bumper screws
uniformly in two to three stages.

Tightening torque (kg-m): 0.30~0.39
+ Install fuei tube ASSY
Tightening torque (kg-m): 1.6~2.1

» Connect the air regulator connector.

- Install the fuel injector connector and fix it in place using the
clamp.

+ Install the collector ASSY.

10-4 INTAKE MANIFOLD

<9

- —- Bolt (2) 0.64 ~ 0.85[7)
» e Air regulator

’ )

P/

sl

Intake manifold

FJ kg-m

Liquid gasket

Vs, O

) Bolt (2 0.4 ~ 0.5

Removal

» Remove collector ASSY. For detailed removal process
refer to “Collector” section.

« Remove fuel injector ASSY.

» Remove water hose.

+ Remove oil levei gauge guide bolt.

-2

w0l level gauge
=9

/N
i %}l&/bolt |
I\( /// S % :

-

. —| O B g
+ Remove rear water pipe connector bolt. N =R T S

U o e ) -
-

U e
N

tf-— ! *\ :__.—4_-—'
£ jj i

.

7 /
‘-&@t/e“r pipe connector bolt
i /
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» Remove intake manifold ASSY bolts and nuts (1, 10, 13)in |
the orders shown in the figure on right.
« Remove the intake manifold gasket.

- Remove water pipe ASSY.

Installation

« Remove old liquid gasket on the water pipe, in the groove
and on the intake manifold. Ciean all contact surfaces with
white gasoline or equivalent.

» Apply a continuous bead of liquid gasket (KP510 00150)
2.0 ~ 3.0 mm wide to sealing surface using the tube
pPressor.

7 8 1312 10 4 3

Scraper

Qﬁt‘*‘*\\%

Caution

installation should be performed within 5 minutes after
coating the liquid gasket.

Wait at least 30 minutes before refilling engine coolant.

Install the water pipe ASSY
Tightening torque (kg-m): (A)0.4~0.5
(B)16~21

+ Install intake manifold gasket.

» Instali the balts and nuts (2, 10, 13) uniformly in several
stages in the order shown in the figure on the right.
Tightening torque (kg-m): 1.8~2.2

» Install the front oil level gauge guide boit.

+ Install the rear water pipe connector bolt.
Tightening torque (kg-m): 04~05
+ Install the water hose.

A 2 (A) bolt
B) bolt (6) 77 0.4~ 05

O|I level gauge

; — EQUIdeO4 0.5
(Z@/ w

V.
Water, p\pe cbnnector bolt 0.4 ~ 0.5
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10-5 EXHAUST MANIFOLD

Exhaust man'i‘fold g

.
L

/f
Washer v

Nut{2.8 ~3.2

-
)H Exhaust manifold
(9] kg-m gasket

&9 Replace after every disassembly

-
04-05(8)[C) 0, sensor bracket

Removal

+ Remove the following:
« Under cover
+ Exhaust fronttube
+ O, sensor connector

« Exhaust manifold cover
+ Remove the exhaust manifold nuts in the order shown in l
the figure on right.

* Remove the exhaust manifold gasket.

Inspection
+ Look for any distortion on exhaust manifold.

Gas leak inspection

+ After removing exhaust manifold, make sure there are no
traces of gas leaks from any part of installation. ‘

Installation ‘
+ Install exhaust manifold gasket. ,
- Install exhaust manifold, washer and the yoke. = EXNAUSITMArTCT Sases
|  Front
« Make sure not to make mistake between No. 3 and No. 4 _
yoke as configurations are different. @107 o
— r (
. ftem ' 1. D{mm} ¢ L—
! nm b1
. 'No3 & Nodport 22 ] .
Other than those above 24

» Make sure the washer is facing the correct way when
installing.

Manifold side
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» Tighten exhaust manifold nuts in the order shown in the
figure on right.

+ Install exhaust manifoid cover.
+ After installation, crank engine and check for gas leak.

10-6 TIMING BELT
Timing beit cover (Upper)
" Timing beit

Grommet
] Bolt (2) 1.6 ~2.1\ d

\ o7 ST Mut4.4~5.9[0]

Belt tensioner

Crank anale QOQ””Q Conical ./ Tensioner'®

"- washer .'I sprmg

Sensor Ny
@Q

e @ @@ 3§
5 Wash O% ~
Bolt (4 Sf
Bolt (3 HO%'; )(5?6 Gromme Q Crank timing beit plate
04~05 Crank timing pulley
4 Washer " Crank timing pulley plate
w9 Bolta4~59 Idler pulley
% el
&) : Timing beit cover (Lower)
oo Grommet
g
] o \ Bolt (4) 0.65 ~ 0.86 [Q] € kg-m
-‘ k pulle ine of
Bot 14.5 ~ 15,5 2K Pulley I engire oil
H Replace after every disassembly
Removal

« Remove under cover.

« Drain cooling water from the radiator engine drain plug.
+ Remove suppiementary belts.

+ Remove the radiator, the fan shroud and the cooling fan.

+ Check No. 1 cylinder compression T.D.C position.

+ Align the crank pulley timing mark and belt cover timing
mark indicator (0° position). Atthis time the No. 1 cylinder
is in the compression T.D.C position when the camshaft is
located as described as follow:

T

« No. 1 cylinderis at the compression stroke top dead center
when both the No. 1 intake and exhaust side cams do not |
move the valve lifters.
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+ Remove the oil filter cam from intake side rocker coverand [ .. N
check that the front end of camshaft faces the intake side. ‘ L

+ Remove crank angle sensor.
+ Remove starter motor then install ring gear stopper.
» Remove crank pulley bolts.

I

+ Use puiley puller to remove the crank pulley (bolt size: M6 x
1.0 length below head approx. 50 mm)

+ Remove crank angie sensor bracket, then remove timing
belt cover. Timing belt cover is separated into upper and
lower sections, first remove the upper section then remove
lower section.

Caution:

Do not scratch dried liquid packing when removing and

installing the timing beit cover.

]

" Dried liquid
packing

+ Remove belt tensioner. gnaﬁﬂ?ﬁ .

=+ Secure the tensioner firmly with a hexagonal wrench when i
removing and installing bolt tensioner nuts.

Caution:

Do not loosen inserted stud at disassembly.

+ If paint on timing belt is unclear when disassembly is :
performed, paint a mark on the belt that indicates rotation |
direction. :

+ Remove the timing belt.

’- f \) ki ,\.
‘\p,? Allgnment mark 1\ 3y J
LA o s e
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Timing belt inspection
+ Replace timing belt if any problems are indicated at the inspection.
Itis recommended to replace timing belt every 100,000 km.

#tem | = Condition | - -'ca'__'us.e'.' o

Camshaft lock
Crank sensor lock

Tooth missing
Cracked tooth

) Tensioner iock
Cracks on rear o :
side Ry Engine overheat
Interference with belt cover etc.

Wear and cracks Belt misalignment

on the side w7 | Belt plate malfunction
Worn teeth SHiding motion resistance in
crank sensor and the camshaft
Oil or water Cil seal malifunction
adhesion Water leaks in water pump

Caution;

Do not twist or bend the timing belt . Make sure there is no oil film or water on the beit.
Make sure there is no wamn or cracks can be found on idler pulley, tensioner pulley, cam pulley
crank timing pulley and the tensioner spring. Also check if they rotates smoothly.

Installation

» Assemble the tensioner spring so it engages the belt
tensioner pulley as shown in the figure.

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

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

| /:
—— | —_
SIROIRL
-~ Tensioner spring
-securing stud

Tensioner spring specifications

T P _ — T — Tensioner pulley Spring
Sping e | Setangle (o | Freoange 7| Clseliomton ||| e s
1.8 mm Approx. 20° Approx. 163¢ Yellow-green ] 4 "

all— ,

(when free] ™
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+ Care must be taken to install the conical washer in correct
direction.
+ Install the crank timing pulley and the plate.

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

« Align the alignment marks of the exhaust and intake cam
pulleys with the respective belt cover alignment marks (No.
1 cylinderis at T.D.C).

+ Align the crank timing pulley alignment mark with the mark

on oil pump housing. The groove must be straight up (No.
1cylinder compression T.D.C).

« Move the belt tensioner clockwise at 70 ~ 80°C angle, and

secure it temporarily with belt tensioner nut. (This will
minimize the offset between the tensioner shaft and the
timing beilt).

+ Align the timing belt pulley marks and install belt. Alignthe '

number of ridges of exhaust cam pulley alignment mark
and crank pulley (inner) alignment mark as shown in the
figure on right.

+ After loosening the nuts and adjusting the belt tension,
secure tensioner with hexagonal wrench so it does not
rotate together and tighten the nuts.

Caution:

At timing belt assembly, check that it engages correctly with

puiley and it does not float.

Timing belt tension adjustment

« Remove the spark plug and align timing belt alignment
marks with pulley marks and install timing belt on to each
pulley.

« Loosen the tensioner nut so belt tension is applied by
tensioner spring.

« Turn crank pulley clockwise more than two tums to check
belt movement and stop slowly at No. 1 cylinder
compression T.D.C.

+ Insert hexagonal wrench in hexagonal hole. Hold the
tensioner with your hand and tighten the tensioner
securing nut to specified tightening torque.

Tightening torque (kg-m): 44~59

« At this condition belt tension should be approximately 20

kg.
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Conical Washer
washer

Crank timing pulley

Timing belt plate

{
plate \\1
Crank
pulley side |
& o ™ Groove
Crank timing pulley
Qam pulley Cam pulley
(intake) (exhaust)

i pulley

e
W T T T vy

Crank timing

Alignmen

Alignment mark
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- Install crank angle sensor bracket.
Tightening torque (kg-m): 21~27

+ Install timing belt cover in order of lower then upper.
Tightening torque (kg-m): (A) 1.6~2.1
(B) 0.65~0.86

Install crank angle sensor
(1 Apply chassis grease to drive unit spline.
(2) There is a flange inside the drive unit spline so spline

only has one insertion position. Check the alignment

before assembly.

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

(4) If the sensor doesn not move lightly, loosen the belt cover ‘
bolts with crank angle sensor inserted. Move belt cover

to align beit cover hole center and camshaft center.
Tighten bolts making sure the crank angle sensor
moves lightly.

Tightening torque (kg-m): 04~05

» Position the washer for the crank pulley bolts so the flat
surface contacts the crank pulley side and then assemble.

« Apply engine oil to the threads of crank pulley bolts.
Tightening torque (kg-m): 14.5~15.5
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bracket
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10-7 OIL. PAN

ON-VEHICLE PARTS

Qil pan balt (30)

Ckg-m
ELiquid gasket
€9 Replace after every disassembly

N e 1.6~ 2.1
é/ 05~07 Oil strainer

Removal

Caution:
Care must be taken not to strain the hoses and the harness

Drain engine oil.

Remove radiator fan.

Remove front stabilizer.

Remove engine right & left gusset.

Front =

Remove oil pan boilts in order of sequence shown in the
figure onright.

12162024 283026221814 10
¥ s F_® 9 4. ® & &

TEE CE =

"6
‘!2
S 1
5

R R SR UTETTE E e Py
151923272925 211713 9

Insert seal cutter between cylinder block and cil pan.
Remove oil pan by tapping the seal cutter with hammer. |-

~o / Ve iy
Y all Xl
} \YT\-/@;;) =1
Dl /:;,///"D—'/

!

/

if removing the oil pan from the vehicle, first remove front

engine mounting nut.

Use the hoist crane to lift up the oil pan forward.

From the gap between the cylinder block and the oil pan,
use a tool such as spanner to remove oil strainer bolt belt.
Pull the oil pan out.

%

N(\Mm 1110Q
\

Y "==f  Oi strainer bolt

too tightly when lifting up the engine using the hoist crane.
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Installation

« Use a scraper to remove all traces of oil liquid gasket from
cylinder block and oil pan surface.

Caution:

Remove all gasket material and other foreign material that

falls into the oil pan.

+ Clean all contact surfaces with white gasoline or ‘_ J “Scraper
equivalent.
WS3993
» Cut off nozzle tip of liquid gasket (KP510 00150) at point - Cut
shown in the figure on right and insert into tube presser. & ::QIC
|

\ Tube presser (WS53993)
\ - Liguid gasket
(KP510 00150}

+ Apply a continuous bead of liquid gasket (KP510 00150)
to inner sealing surfaces 4 mm wide.

« Installation should be performed within 5 minutes.

Caution:

Be sure liquid gasket application is 4.0 mm wide. ==y i

Wait at least 30 minutes before refiliing engine oii and engine L — ]

cooiant.

10-8 OIL SEAL
Valve oil seal
» Remove the following parts:
» Engine undercover
« Cleaning fan
+» Timing belt cover, timing belt
« Cam pulley
« Back plate
+ Rocker cover
« Ornament
+ Camshaft
+ Hydraulic valve lifter
+ Valve spring
« Use oil seal puller to remove valve oil seal.
+ To prevent valve omission have the piston in compression |
T.D.C position.

AN ’
Valve oi &

| seal drift, 27
7 K101 67507 7 ~ie
I Valve oil seal drift attachment

KV101 11400
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Valve oil seal installation measurement is as shown in the
figure on right.

Camshaft oil seal

Remove the following parts:

+ Engine undercover

+ Cooling fan

+ Crank pulley

+ Timing belt

+ Crank angle sensor bracket

+ Cam pulley

« Back plate

* Remove No. 1 camshaft then remove camshaft oii seal.
+ Apply engine oil to area around the oil seal lip.

Care must be taken not to scratch or damage oil seal
retainer. Use oil seal drift smaller than oil seal (41 mm)
and insert it at same level as front surface of oil seal
retainer.

Front oil seal

-

Remove the following parts:

+ Engine undercover

+ Cooling fan

» Crank pulley

» Timing belt

» Qil pan

« Qil pump

Use a screwdriver to remove front oil seal from front cover.
Use oil seal drift and insert new front oil seal at same level
as front surface.

Face the oil seal mark outside (front side) when inserting.

Caution:

Do not touch the oil seal lip by finger as grease is applied to

area around the oil seal lip.

Rear oil seal
Remove the following parts:

Transmission (or A/ T)
Flywheel (or drive plate)
Rear piate

Rear oil seal retainer
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!

Qil seal drift
Kv401 00900 }f‘

2

Oit seal drift
Kv401 00900
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« Apply engine oil or chassis grease to area around oil seal
lip. / y
+ Care must be taken not to scratch or damage oil seal ﬂ \
M KV407 0090(21

retainer. Use oil seal drift (External diameter: {100 mm) 2
\ . . N ST3002 2000
and insert it at same level as front surface of oil seal
retainer.
Cleaning -
« Use scraper to remove liquid gasket.
Caution:

Make sure to remove liquid gasket in the groove.
» Clean the cylinder block side using same method and clean
the surface with white gasoline.

W3$3993 .
Rear oil seal installation & Cut
+ Installation should be performed within 5 minutes. J ) _::Eq]:*
« Cutoff nozzle tip of liquid gasket (KP510 00150) at point | é\
shown in the figure on right and insert into tube presser. (

Apply a continuous
bead of liquid gasket

g 2 ~3mm
» Apply a continuous bead of liquid gasket (KP510 00150} 3
to rear oil seal retainer surfaces 2 ~ 3 mm wide. -
Caution: Iz 5
Wait at least 30 minutes before refilling engine oil and engine || °

start.

- Install rear oil seal retainer by aligning to dowel pin.
« Tighten 6 bolts uniformly.
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10-9 ROCKER COVER / IGNITION COIL
Ornament boit (8) Ornament
0.30 ~ 0.39\Eg T
:z_ FJ Bolt13~16""" -
i Washer 5“2'"
H kg-m
Fill Ornament bolt {8)
iller C?P Gmemen H
: Rocker COVe/r/ /“(//
—ri ; q Rocker cover bolt
O rmg\ é 0.2?7 ’
. \GFOmmet
Rocker cover gaskei y
Ornament / .
Rocker cover gasket
H kg-m
Removal

Remove Rocker cover ornament.
Remove ignition coil harness and remove ignition coil.

4 8 10 2
e Bre——1(
+ Loosen and remove the rocker bolts (intake and exhaust) in L
the order shown in the figure on right. — 5
» Remove the rocker cover. 3 7 9 5 1
Installation
7 3 L 9

Install the rocker cover.
+ Tighten the rocker cover screw uniformly in the order shown
in the figure on right in several stages.

8 4 2 6 10
Balt 0.3 ~ 0.39
. , Ignition coil
+ Install the ignition coif bracket.
Cylinder

Install the omament.
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10-10 CYLINDER HEAD
(1) Cylinder head removal & installation

ON-VEHICLE PARTS

Cylinder head boit

{1} Tighten {0 3 kg-m. H

(2) Tighten to 10 kg-m

3) Loosen bolts completely ?
4

Cylinder head bolt
y ) Tighten to 3 +/- 0.5 kg-m ®="""

(
002-12. [0 /E
|

Spring washer

Washer =T

Cam puliey
Q) kg-m

@ Replace after every disassembly

Cylinder head bolt

092~12 S|

Spring washer
5y Angle wrench 85¢~ 9o P ————Washer

Cylinder head ASSY
Cylinder head boit
092~12 H

e
?/

@———3Spring washer

~J

Removal
« Remove cooling water completely from the radiator,
cylinder block drain piug.

« Remove the following:
« Connector and intake manifold
« Exhaust manifold
Timing belt
Rocker cover, ignition coil
Spark plug

+ Remove the cylinder head bolts in the sequence shown
In the figures on right.
» Remove the cylinder head, then cylinder head gasket.

« Check for any distortion on the cylinder head.
= Check for any distortion on the cylinder block surface.

EN-170

R . 4
O o [1
_,\:?’f!»u?l—:;'i \
- = Drain piug \L 1}'

i

4~17 M1x1.6

1~3M6x1.0




ON-VEHICLE PARTS
RB25DE ENGINE

Installation

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

+ Align the crank pulley timing mark and the timing bett cover
timing indicator (0° position).

» Align intake and the exhaust cam pulley alignment mark
to respective belt cover alignment marks.

» Make sure itis positioned at No. 1 compression T.D.C

position. y 0%
| i
r 128 4 2 6 1013
+ Install cylinder head gasket. 1 1 ’“\‘ '
» Install the bolts in sequence shown in the figure onright. | AL A

+ The cylinder head bolts are torqued by two-step method.
Tighten the bolts in two steps.

(1y  Tightento 3 kg-m. !

(2) Tightened to 10 kg-m. 11 7 3 1 5 9 14

(3) Loosen bolts completely O kg-m.

(4)

()

Tightento 3~ 3.5 kg-m.
Turn bolts 80 ~ 90° clockwise when angle wrench is
used.
» Tighten bolts to 10 +/-5 kg-m when torque wrench is used.
Caution:
When angle wrench is not used, never attempt to
approximate the tightening angle visually.

+ Install ignition coil and the spark plug.

 Install the timing belt. ’
-+ |nstall the exhaust manifold.
« Install collector and intake manifoid.
+ Check the air flow of the hydraulic bulb lifter.
« Push the hydraulic bulb lifter crest surface with finger and
check the slump.
Slump limit value (mm): 1.0
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There is a possibility of entrained air within the hydraulic
valve lifter if the slump is over 1.0 mm. Air need to be
released from hydraulic vaive lifter.

Idle the engine for approximately 10 minutes at 4000 rpm
after installing the rocker cover.

Remove the rocker cover and push the hydraulic valve lifter
surface to check the slump of cam base circle.

Replace the hydraulic valve lifter if the value is over the
limit.

Cylinder head disassembly, assembly & inspection

Valve sprint retainer
Valve spring

Valve lifter———=<> J / pri:\wjglseat_l |
Q™ alve oil sea
)
Valve collet — @ / _-Valve guide
&
%@//Valve seat

Intake air valve
‘%?o:;_/ Exhaust air valve

[ Nut0.92 ~ 1.2
Spring washe

Washer o % o
Buffle plate — 0 0 Sy @@
(] Bott092~ 12§ i Bolt 0.92 ~ 1.2 [T oD
Washer I | E/ Washer
l L Cam shaft bracket
E — & by Rubberplugfd ylinder head
. - ~~ =) > el
T o 3 s 5 ! Cam shaft (exhaust side)

Cam shaft bracket~.__
Cam shaft {intake side}——2X2

.

f.. %
K -~ &
Ret Gromme %
etainer Timing belt cover @
1G] Bolt (1) - 993 Q 2
back plat
1.6~22 Retaine: a plare / I

Nut 0.92 ~ 1.2@

Bolt 0.92 ~ 1.2 [T

& Replace after every disassembly

(ClBoit (3) 0.64 ~ 0.8 \D ' Cam shaft front oil seal ¢y [
Crank angle sensor bracket B \ayF - Campuliey
[0 Bolt (2) —~—GF\. @“\\ Cam pulley washer
21~-27 N Cam pulley boit 1.4 ~ 1.9[07)
] kg-m Balt 2.1~ 270
Liquid gasket
ﬂ Engine oil

Disassembly

« Use the proper tool to secure the hexagonal part in front of
camshaft to remove cam pulley.

« Remove timing belt cover back plate.

« Position the cam shaft knock-pin to the position shown in
the figure on right.
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+ Remove cam bracket bolts by loosening them gradually in
several stages, in reverse sequence shown in the figure
onright.

Caution:;

Before removing camshaft bracket, paint marks to indicate

bracket position and direction.

+ Remove the cam bracket.

+ Intake and exhaust camshaft can be identified by
identification paint color and presence of a spline gear for
driving the crank angle sensor.

Camshaft Identification paint | . Spline gear
Intake camshaft Purple No
Exhaust camshaft Orange Yes

Remove hydraulic valve lifter.

(1) Hydraulic valve lifter is nonseparable.

(2) Do not store hydraulic valve lifter up side down or on
its side.

(3) Store hydraulic valve lifter in the engine oil when
storing temporarily.

+ Use valve spring compressor (KV101 08950) to remove
valve springs.

Cylinder head inspection

« Use scraper to remove any traces of oil, water scale,
gasket, sealing agent, carbon etc. from cylinder head
surfaces.

- Measure lower surface of cylinder head in six directions to
check for distortion.
Limit {mm): 0.2

«  When distortion is just over the limit, resurface the cylinder
head.
» If distortion exceeds the limit, replace cylinder head.

Camshaft visual inspection
« Visually inspect camshaft for any warn or damage.
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Camshaft run-out [ j

- Use V-block on fixed surface and support both camshaft 3
end journals (No. 1 & No. 7).

+ Avoid the oil groove in the center of the No. 4 journal and
position the dial gauge vertically.

» Rotate the cam shaft by hand to one direction and read
the movement width on dial gauge.

« The run-outis equal to half of the movement width
indicated on dial gauge.
Standard value {(mm): 0.05

Micrometer ‘[
Cam nose diameter inspection \ '
Use micrometer to measure diameter of cam nose. ,
Intake standard value (mmy): 39.705 ~ 39.895
Exhaust standard value (mm): 39.205 ~ 39.395

Replace camshatt if diameter value differs.

Camshaft oil clearance

+ Tighten the cam bracket to specified torque.
Use inside micrometer to measure inside diameter.
Standard value (mm): 28.000 ~ 28.021

« Use micrometer to measure outside diameter of camshaft
joumal.
Standard value (mm): 27.935 ~ 27.955
- Inspect that the camshaft oil clearance measurementis
within specified value.
Oil clearance = cam bracket inside diameter -
camshaft journal (outside diameter)

Standard value (mm): 0.045 ~ 0.086

Camshaft end piay

« Assembie camshaft and tighten cam bracket to standard
value.

« Setadial gauge at front end of the camshaft in thrust
direction. When camshaft moves in front and rear
direction, read the dual gauge run-out width.

Standard value (mm): 0.030 ~0.080
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Valve guide clearance inspection

 Protrude valve approximately 15 mm from valve guide home
into combustion chamber. Measure valve deflection by
swinging into direction parallel to dial gauge.

« The clearance is equal to half of the dial gauge reading
(deflection width).

Valve guide clearance {mm) Intake: 0.1

Exhaust: 01

+ Replace valve or valve guide if clearance exceeds limit.

Valve guide replacement
+ Use valve guide remover and tap it from combustion
chamber side to remove seal.

- Rectify cylinder head valve guide hole using valve guide
reamer.
Rectified valve standard value (mm)

Intake & exhaust: 6.000 ~6.018

« Heat cylinder heat in an oil bath to approximately 150 ~
160°C. Use a valve guide drift and press valve guide from
camshaft side.

+ The press-fit dimensions are shown in figure on right.

« Ream the inside of the inserted valve guide with valve guide
reamer.
Finished internal diameter standard value (mm)
Intake & exhaust: 10.175~10.196

Valve seat inspection

+ Check contact surfaces of the vaive seat and the valve.

+ Replace valve or valve seat if contacting surface is too
large or improper.
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Valve seat replacement

RB25DE ENGINE

+ Cutand grind valve seat to remove the valve seat.

+ Readjust the mounting hole for over size vaive seat.

Standard value (mm):
intake
Exhaust

+ Readjust the valve guide centre and concentric circle.

36.5+0.016 -0
32.0+0.016 -0

ON-VEHICLE PARTS

Ll
f

] Valve seat

» Heat up the cylinder head in an oil bath to approximately

110 ~ 130°C.

» Use valve seat drift to tap it until it strike the bottom.

+ When not using valve seat drift:

« Use dry ice to cool valve seat for approximately 5 minutes.

Heat up the cylinder head to approximately 80 °C.
+ Insert cooled valve seat into cylinder head quickly.

Caution:

Do not directly touch cooled valve seat with hands.

- Readjust the valve seat using valve seat cutter or valve seat |

grinder.

« Valve seat shape and measurement is as shown in the

figures on right.

Intake sid SO
ntake side i Lg&%j____
[ - ¥ o

{Cutter diameter)

SN 4
7
Exhaust ///’/i
side wy  F
i ¢Dz
o L-.reiad.itc:ss:mﬁ?felzdimrﬁc;nd T Vabeseat measwement :
¢ d ¢ D1 ¢ DZ ¢ DZI ¢ D4
36.0.20% 36.0 5080 32.0 3387, 37.0
3657076 36.5 00 32.0 3385, 37.0
31500 3155 2917, - -
32.0%00 32,0008 2017, -
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Valve inspection
Qutside diameter measurement
+ Use micrometer to measure each dimension.

ON-VEHICLE PARTS

- Valve a . b b c . d

" intake . | 85.3 ~85.5 | 80.78 ~ 81.08 | 34.00 ~ 34.02 | 5.965 ~ 5.980

1.156~145| 2.60 ~ 2.90 300

Exhaust - | 87.3~87.5( 8278 ~83.08 | 20.00 ~ 29.07 | 5.960 ~ 5.945

135~165) 32-34 15¢

Valve spring squareness inspection

« Place aright-angle straight edge (L-square} so it contacts
the spring. Turn the spring and measure the maximum
clearance between upper spring surface and the right
angle surface to determine out-of-square distance.
Limit (mm): 1.8

+ Replace the valve spring if the out-of-square distance is
over the limit.

Free length and pressure load inspection

+ Use a valve spring tester to check the spring pressure.
Free length (mm): 43.1
Installation load (kg): 240

Hydraulic valve lifter visual inspection

+ Visually inspect camshaft rotational area on lifter side and
lifter bore rotational area for any warn or damage.

+ Repiace if there are any abnormality.

Caution:

Do not disassemble hydraulic valve lifter. Itis nonseparabie

unit.

Hydraulic valve lifter outside diameter

+ Use a micrometer to check the valve lifter outside
diameter.
Standard value {(mm): 30.955 ~ 30.965
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Hydraulic valve lifter hole internal diameter
Standard value (mm): 31.000 ~ 31.020

Hydraulic valve adjuster clearance
Hydraulic valve clearance =

ON-VEHICLE PARTS

Hydraulic valve clearance hole internal diameter - hydraulic valve exterior diameter

Installation

+ Install valve associated parts.

+ For detailed information on how to install new valve oil seal
refer to section on “Qil seal replacement”.

« Install valve spring with narrow pitch end towards cylinder
head (identification color side down).

+ Install spring retainer.

» Use valve spring compressor to install valve collet.

+ Apply a small coating of petroleum jelly to the internal
surface of collet.

+ Use a magnetic screwdriver.

(1) Upper collet installation

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

{2) Lower collet installation

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

- After valve collet installation lightly tap the stem edge with
a plastic hammer to confirm installation.

+ Install hydraulic valve lifter.
+ Tap in camshaft knock pin.
Knock pin protrusion distance (mm): 5

Camshaft installation

» Turn camshaft so No. 1 cylinder is at compression T.D.C
position (or turn camshaft 60° before or after No. 1 cylinder
T.D.C).

+ Temporarily tighten No. 1 cam bracket and make sure the
thrust section is positioned securely.
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+ Tighten cam bracket bolts 540°(1.5 turns) gradually in
several stages in the sequence shown in the figure on
right.

Tightening torque (kg-m): 0.92~1.2

« Install camshaft front oil seal. For detail information refer to
“Qil seal” section.

+ Install timing belt back plate.

« Align cam pulley to camshaft knock pin to install.
Tightening torque (kg-m): 14~19
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i Bolt (2) 1.6 ~ zzﬂﬁygfzﬁ
! 1 Retainer /,

| 'Grommet

Timing belt cover,

N back plate
q{\\ Grommet P

L Retainer
Bolt (2) 0.84 ~ 0.85[0]




REMOVE & INSTALL ENGINE

RB26DETT ENGINE

11 REMOVE & INSTALL ENGINE

[Point 1] Release fuel pressure

+ After starting engine, remove the fuel pump fuse and run
engine until it stops. Consume fuel left in fuel lines by
cranking the engine two to three times.

« Whenitis not possible to start the engine, remove the fuel
pump fuse and consume fuel left in fuel lines by cranking
engine four to five times.

Caution:

The battery may become weak easily, connect booster

cables to charged battery.

_ ] _ ey e 4DRock nut e 1# Uﬁ

[Point 2] Accelerator wire adjustment v @/ VU e

- Loosen lock nut and provide adequate slack for the } ‘xﬂi\ 4 FThmj“? drum_
accelerator wire. Pull outer case in the direction of the .

accelerator pedal until throttle drum starts to move (no play IA'cc tﬁer {Or L
in cable). Rotate the lock nut 1 to 1.5 turns to tighten. ‘wire: ) S A e

Tightening torque (kg-m): 0.8~1.0 Outer Cése

[Point 3] Engine main harness, ground line
separation
« Disconnect the connectors behind the battery for
alternator, starter motor and transmission systems.

[Point 4] Air compressor and power steering oil
pump movement
« Remove bolts securing each unit to brackets. Leave pipes
connected and secure to side of the body with string. Care
must be taken not to scratch the body.

R ol 16~ 219

iy (N

[Point 5] Power steering oil tube bracket separation
+ Remove bolts and separate the power steering oil tube o fin < A

bracket, and move towards the body side. |Front 770! H/j}\; S stoing
| = i (/“‘\;‘ e oil tube brac}cel

[ 7 viewed from below WY

P il || St ?m\]
[Point 6] Front engine mounting nuts removal S| ' \ét;%
+ Make sure the engine slings are securely hooked by (/‘}{ _ . é\\
engine hoist chain and remove front engine mounting nuts. | * © Soe 5 Datiandiel
e e
!t{‘((lfﬂ{ﬁ Front eng:ne mountmg
nut4.4 ~ 5603 |
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[Point 7] Right front engine mounting bracket
removal

+ Power steering oil tube will hit the right front engine Right front
engine

mounting and it is not possible to shift the engine forward. mounting
Therefore remove nuts and remove right engine mounting bracket

bracket.

[Point 8] Remove & install engine ASSY
+ Operate the hoist chain, and change the engine angle
gradually to remove the engine. Care must be taken notto

interfere with vehicle body.

REMOVE & INSTALL ENGINE
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11  REMOVE & INSTALL ENGINE

[Point 1] Release fuel pressure

« After starting engine, remove the fuel pump fuse and run
engine until it stops. Consume fuel leftin fuei lines by
cranking the engine two to three times.

+ Whenitis not possible to start the engine, remove the fuel
pump fuse and consume fuel left in fue! lines by cranking
engine four to five times.

Caution:

The battery may become weak easily, connect booster

cables to charged battery.

Transmission jack set (CA18i only)
+ Place the transmission jack under the transmission.

[Point 2] Accelerator wire adjustment

« Loosen lock nut and provide adequate slack for the
accelerator wire. Pull outer case in direction of the u
accelerator pedal until throttle drum starts to move (no play IS
in cable). Rotate the lock nut 1 to 1.5 turns to tighten.
Tightening torque (kg-mj): 0.8~1.0

[Point 3] Engine main harness, ground line
separation
+ Disconnect the connectors behind the battery for
alternator, starter motor and transmission systems.

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

» Remove bolts securing each unit to brackets. Leave pipes 0

connected and secure to side of the body with string. Care [

must be taken not to scratch the body. X

[Point 5] Remove & Install propella shaft
« Place a cap on the transmission rear seal so the oil will not
leak when the propella shaft is removed.
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[Point 6] Remove & install rear engine mounting

» Support the transmission with transmission jack and
remove rear member bolts and rear engine mounting bolts
and nuts.

[Point 7] Front engine mounting nuts removal

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

Engine mounting nut tightening torque (kg-m}): 4.4~ 5.6

[Point 8] Remove & install engine ASSY

+ Operate the hoist chain, and change the engine angle
gradually to remove the engine. Care mustbe taken notto
interfere with vehicle body.
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REMOVE & INSTALL ENGINE
RB25DE ENGINE

11 REMOVE & INSTALL ENGINE
Standard points

This section describes how to use hoist crane and transmission jack to remove and install
the RB25DE engine.

- Drain cooling water completely.
« Remove bonnet.

‘\\ﬁ

Engine bay left side:

« Exhaust gas sensor harness disconnection
» Ground line connector separation

+ Airduct, Air cleaner

+ Power steering oil pump removal

» Air compressor removal

mp

Engine bay right side:
Battery & AcTVETEST @

+ Release fuel pressure by selecting “fuel pump relay” FUEL PUMP RELAY OFF
in active test mode, and press STOP.

CAS-RPM (POS) 950 rpm

- After staring the engine, remove fuel pump fuse and run
engine until it stops. Consume fuel left in fuel line by
cranking the engine over two to three times.

Caution: _ ISTART INTERRUPT STOP |

The battery may become weak easily, connect booster

cables to charged battery.

+ Accelerator wire separation
« Heater hose
+ Vacuum hoses separation

. . . . e \\_- \\\\‘—-—///
Engine main harness & ground line separation e }q\ o

NS

Engine bay front side: :
- Radiator shroud, radiator —
+ Cooling fan

Engine bay upper side:
« ECCS harness connectors
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Vehicle body, lower side:

+ Engine undercover

+ Propella shaft

+ Transmission control lever (M/T vehicle),
linkage (A/T vehicle)

« Exhaust front tube

« Rear engine mounted bracket

» Right and left engine mounted bracket.

Remove & install engine ASSY

+ Operate hoist chain and change engine angle gradually.
Care must be taken not to interfere with vehicle and

remove the engine.
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12 ENGINE OVERHAUL

This section describes the component disassembly of the engine assembly removed from
the vehicle without transmission. It also explains the inspection, replacement of
malfunctioning, damages or warn parts and carry out any necessary adjustments and
sequential assembly in order to produce a standard engine condition.

OVERHAUL CAUTIONS

(1)

(2)

(3)

Disassembly

Use correct and suitable tools when possible and make sure to carry out safe
procedures.

Care must be taken with operations on mating surfaces and sliding surfaces to
prevent loss of surface accuracy.

Arrange disassembled pars by making marks to organize for easy faults detection
and precise assembly.

Loosen nuts and bolts in a diagonal direction from outside. Care must be taken to
follow the numerical order when indicated.

Inspection, repair and replacement

Replace or repair after completing parts inspection following the inspection
procedures. Perform same inspection for the new parts and replace parts as
necessary.

Assembly

Always use a torque wrench to tighten nuts and bolts to specific tightening torque.
Tighten nuts and bolts from centre to outside diagonal direction, gradually in two or
three successive stages. Follow the numeric order when indicated.

Replace gasket, packing, oil seals and O-rings with new ones in principle.

Clean each part thoroughly and blown off with compressed air. In particular, check
that oil and water passages are not clogged or obstructed.

Care must be taken not to scratch or damage sliding or mating surfaces. Clean off all
dust, debris or foreign objects. Lubricate all sliding surface with an adequate
coating oil.
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RB2GDETT ENGINE

12-1

DISASSEMBLE & ASSEMBLE CYLINDER BLOCK ASSY

Alternator adjustment bar @ @
Waterpump -

Water pump bolt l 7
AN S o Ny
Qilpump bolt (ﬁ NS
. ‘-/—-

0.92 ~ 1.2\ Gil pump@ CRxY
gasket -~ ML
Blas T N Ve
&= TJ, '??\ER h\ “ .
S T
W
o f'\‘Power steering ¢

) oil pump bracketf]
Front oil seal | ,. .
Air conditione,
compressor  Bolt (4) 3.8
bracket n Main bearingz :
[Point 22, 2

Piston n [ 6§D
[Point 8, 16, 17, 19, @gg Piston rin

Piston p|n [Point 12, 21}
[Point 14, 15,17, 33~ _,%

a4

Oil pump

Con’rod
[Point 8,9, 18, 19] ~—=Ji{ T

Con'rod beartngﬂ :
[Point 10, 18, 28, 29] ﬁ@

Baffle plate B [\ T

€3 Replace after every disassembly

Z4.1 [Point 11T

Crankshaft [Point 22, 27, 28}|

.- Snap ring [Point 13] 69
Con'rod bolt (2) [Point 20]

Main bearing cap [Point

AL

Detonation sensor bolt (2) 1.6 ~ 2.1H
="

———— Detonation sensor
a\

Rear oil seal [Point 7]

<] &

~
> Retainer boit (6)
0.64 ~0.85 H
Rear oil seal retainer [Point 6]

Eyeboit [O) @ Cylinder black [Point 30, 31, 32, 33]
i Oil jet [Point 11]
F’}ot bush [Point 23]

Flywheel bolt (6) [O]
l 14.5 ~ 15f [Paint 4]

- |

\ Fiywheel [Point 3, 5]
Rear plate  Main bearing boltﬂ

"1 47 ~53[Point 24]
=y
@ Spacer HOH pan nut

Con'rod cap — Qs : : :
Con'rod nut [0 1 N |/ <=2~ Baffle plate 32~43
(1) 1.5 +/-0.1 o (i g N %
(2) 60°+5 [Point 10— & L‘”g @//}J} A PR e Gy
D é i = Ay Spring
Oil strainer é““ S ~ == Jwasher
@ Bolt (2) 1.6 ~ 2.1 = £
/ Bolt (12) ' : g\
533 - \ Qil pan boltﬂ
Qil strainer bott =2 AR ) (M10)3.2~4.3
& kg-m Hg_54 ~0.85 [ Oil pan bolt (MB)/ 0N e~ ﬁou pan
o 064 ~0.85 Caopper washer&=—""Drain plug 3.0 ~4.0H
m Liquid gasket
ﬂ Engine oil

Additional work required:
+ Drain and refill cooling water [Point 1]

» Remove and install the following parts:
« Engine
» Collector

Throttle chamber

+ Intake manifold

+ Turbocharger, exhaust manifold

Timing belt

Cylinder head ASSY

Alternator

+ Starter motor

= Clutch cover, clutch disc

» Qil pan, oil strainer

+ Water pump

« Qil pump

» Qil cooler, oil strainer

» All harnesses and connectors
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Reference: Engine selection assembly

Piston

ENGINE OVERHAUL

(1) Piston seiectlon

Cyimdar hluck bom Less than 86.010 Less than 86.020 Less than 86.030
diamomr {mm} Greater than 86.00 Greater than 86.010 Greater than 86.020

I Less than 85.965 Less than 85.975 Less than 85.985
Ptst:m d’ al {mm. | Greater than 85.955 Greater than 85965 | Greater than §5.975
e';sm'c_leame.(mm). E 0.035 ~ 0.055

Service setting parts:

Piston and piston pin

Piston grade Front mark
(No. 1~ No. ’p\
) Distinction
symbol

Piston pin grade (0.1)

Main bearing

(2) Main bearing selection

STD 1,8TD 2, STD 3, 0.508, 1.00S

Cyﬁmierblock 4444 Less than 58.651"|Less than 58.657 [Less than 58.663 |Less than 58.670
beaﬁng hrmsmg Greaisrthan, . Greatertlm Greatorthan - Greaterthan, -
lmerd:ameter : 58645 58651 e 85657 ;». T bBee3
Less than ing grade STD 0 STD 1 STD 2 STD 3
5407 il S 1.818 ~1.821 1.821 ~-1.824 1.824 ~1.827 1.827 ~ 1.830
Greater than}- . |ou clearance - 0.028/0.046 0.028/0.046 0.028 / 0.046 0.028 / 0.047
54969 P cation ot Black Brown None Yellow
Less than STD 1 STh 2 STD 3 STD 4
54,969 | 1.821 ~1.824 1.824 ~1.827 1.827 ~ 1830 1.830 ~ 1.833
Gmaﬁer than ) 0.028/0.046 0.02870.046 0.028/0.046 0.028 / 0.047
54963 Brown None Yollow Blue
Less than ), STD 2 STD 3 STD 4 STD 5
: 54963 Beanng tt&ckness- 1.824 ~1.827 1.827 ~1.830 1.830 ~ 1.833 1.833 ~ 1.836
Greater tha 2 Oi&(:mm .| 0.028/0.046 0.028 /0.046 0.028/0.0486 0.028/0.047
54,957  [identification color - None Yellow Blue Green
Less than "{Bearing grade No. - STD 3 STD 4 STD 5 STD 6
2549 = Bearmg ﬂwcimess‘ | 1.827 ~1.830 1.830 -~ 1.833 1833~ 1836 1.836 ~ 183
Greater than | |0l clearance . 0.028 / 0.046 0.028 /0.046 0.028 /0.046 90.028/0.047
RETCA T 1+ 1) Y O kierﬁﬁcaﬁencehr Yellow Blue Green Pink
Servnce settlng parts STDO~6,U850.25
Front [ Bearing Fropt Upper journal grade No.
’Bore grade No. No. 1 ~Na. 7 from left sid}_

)

d’}c‘;;ff——lNo1

housing grade N

Lower pin
No. 1 ~ No.
from left side

G\K_\%P N

%

4




Piston pin
{3) Piston pin selection

ENGINE OVERHAUL
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- Grade No.

- Piston gin hole diameter {mm)

21.008 ~ 21.0C0

21.012 -~ 21.006

Piston pin extemal diameter {mm)

20.995 ~ 20.989

21.001 ~ 20995

- Piston pin clearance (mm)

0.005 ~ 0.017

STD 1, STD 2, STD 3, 0.50S, 1.00S

Service setting parts:

Piston and piston pin

Front mark

Distinction Piston grade

Piston pin grade

!
!Large end grade (0.1) symbol {1~3)
Con’rod bearing
{(4) Con'rod bearing selection
Connecting rod largeend | -~ Less than 51.007 ~  Less than 51.013
_inside diameter | - Greater than §1,000 Greater than 51.007
| Crank pin diameter | No. |- - R 1
BT . | Bearing grade No. STDQ Bearing grade No. STD 1
Less than 47.974 0 | Bearing thickness (mm) | 1.500 ~ 1.503 | Bearing thickness {mm) | 1.503 ~ 1.506
Greater than 47968 .~ | Cil clearance {mm) 0.020 /0.039 | Qil clearance {mm) 0.020/0.039
B S Tl Identification color None identification color Brown
_ - : Bearing grade No. STD 1 Bearing grade No. STD 2
Less than 47.968 [ g Bearing thickness (mm) | 1.503 ~ 1,506 | Bearing thickness (mm) | 1.506 ~ 1.509
.Greater thaw 47.961 - | Oil clearance (mm) 0.020 / 0.040 | Qil clearance {mm) 0.021 /0.040
R SR | Identification color Brown Identification color Green

Service setting parts:

US 0.08,US0.12,US 0.25

Upper journal grade No.
No.1~No.7 \

left side K
BERERENP-S
(o[ Tofalalo] 4
Stamping examge, ]

i

L

. £ <
Lower pin 0 FaT
No. 1 ~No. (Sfrom\(‘Q
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[Point 1] Drain & refill cooling water

Draining

+ Drain cooling water in the cylinder block completely from
the drain plug.

Refilling

+ Referto the section "cooling water” for detailed instruction.

[Point 2] Remove & install engine stand
+ Install the engine sub attachment using 6 bolts to engine
mounting bracket on right side of the engine.

Engine sub:
attachmentl
~® .

[ Nut(4) (M12x 1.5
Bolt (4} 4 ~ 5

|

ope
Bolt (6)4~5
(M10x 1.5L = 25]

Engine attachment

[Point 3] Flywheel run-out

« Setdial gauge to flywheel where it contacts clutch.

- Turn the flywheel and measure the run-out.
Run-out limit (mm): 0.10

[Point 4]

Removal

» Usering gear stopper to fix flywheel and remove.

Installation

+ Coat the thread and flange of bolts with engine oii after
installing the bolts.

« aftertightening the flywheel bolts, use ring gear stopper to
secure flywheel and tighten bolts.

Flywheel bolt tightening torque (kg-m):

Remove & install flywheel

14.5~15.5

[Point 5} Flywheel knock pin installation
Insert the flywheel knock pin so the pin protrudes 8 to 8.5
mm.
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Knock pin

Flywheel
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[Point 6] Remove & install rear oil seal retainer
Removal
+ Insert a screwdriver in the gap between main bearing cap

and rear oil seal retainer to remove seal.

Cleaning

+ Use scraper to remove liquid gasket

+ Clean the cylinder block side in the same way.
»  Wipe mating surface with white gasoline.
Caution:

Also remove liquid gasketin the grooves.

Installation

« Apply liquid gasket and install unit within 5 minutes.

» Cutnozzle end of the liquid gasket (KP510 00150) tube as
shown in the figure on right. Use tube presser for
application.

+ Apply liquid gasket continuously to rear oil seal retainer.
Caution:

Make sure liquid gasket width is 2.0 ~ 3.0 mm.

Refill engine oil and start the engine 30 minutes after
assembly is completed.

« Align the rear oil seal retainer with dowel pin to install.

+ Tighten 6 bolts uniformly.

Rear oil seal retainer bolt tightening torque (kg-m):
0.64~0.85

[Point 7]
Removal
« Use a ool such as screwdriver to remove the seal.

Remove & install rear oil seal

Installation

+ Care must be taken not to scratch or damage the oii seal
perimeter area. Use oil seal drift (Outside diameter: 100
mm) to instali new oil seal.

« Apply a coat of oil or chassis grease to oil seal lip area.

EN-191
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[Point 8] Con’rod side clearance inspection

+ Use thickness gauge to measure the thrust clearance
between the con'rod and the crank arm.
Standard value (mm): 0.2~0.3
Limit value {mm): 0.4

[Point 9] Remove & install piston con’rod ASSY
+ Use atool such as hammer handle to press the unit to
cylinder head side.

Installation

« Setthe crank pin at B.D.C (Bottom dead center) position. .

« Coatcylinder bore, crank pin and piston with engine oil.

+ Assemble piston with front mark on piston head facing the
front of engine.

+ Use a piston ring compressor to install the piston and the
con’rod assembly in cylinder block.

Caution:

Care must be taken not to strike or deform oil jet pipe with

large end of connecting rod when installing.

Con’rod nut tightening

« Apply engine oil to con’rod and the nuts before assembly.

» Tighten nuts in two or three stages.
1sttime Torque wrench (kg-m):
2nd time Angle wrench (°):

Caution:

1.4~1.6
60 ~ 65

Do not visually measure the tightening torque if angle wrench .

is not available.

[Point10] Install con’rod bearing

« Apply engine oil to bearing surface when installing con’rod !

bearing. Do not apply engine o0il to rear surface of
bearing, clean this area.
« Align con’rod bearing retainer notches and install (left side).
+ Make sure the con’rod body oil hole and the bearing oil
hole is aligned.
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[Point11] Install oil jet

Set the oil jet position securely and check that it does not
interfere with piston. If oil jet pipe contacts piston or is bent,

replace it with new part.

Qil jet tightening torque {(kg-m): 3.1~41

[Point 12]
Removal
+ Use piston ring expander to remove rings.
Caution:

Care must be taken not to scratch piston.
Installation

+ Use piston ring expander to install rings.

Remove & install piston ring

+ The stamped marks on top and second piston ring
openings must face up.

+ Position the piston rings as shown in the figure on right
to install.

Caution:

Care must be taken not to scratch piston.

[Point 13]
Removal
» Use snap ring pliers to remove rings.
Installation

Remove & install snap ring

+ Use snap ring pliers and install rings securely in groove.

Caution:
Always replace snap rings with new ones.

[Point 14] Remove & install piston pin

« Use a heat gun to heat piston to 60 ~ 70°C when removing

and installing piston pin.

+ Place suitable tool against piston pin and press or use
plastic hammer.

+ Apply plenty of engine oil to pin, pin hole and con’rod small

hole.
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Piston pin press-fit

« Place the piston front mark so the con’rod oil hole faces
right side of the engine (left side when viewed from front)
and press-fit.

Caution:

Press-fit the piston pin from the front of piston to the rear side

of piston.

[Point 15] Piston pin inspection

+ Use the micrometer to measure outside diameter of piston

pin.

Standard unit (mm): 20.989 ~ 21.001

[Point 16] Piston inspection

» Use micrometer to measure outside piston skirt diameter.
Measuring point Distance from bottom (mm): 13
Standard (mm): 85.955 ~ §5.985

+ Use inside micrometer to measure inside diameter of
piston pin hole.

Standard value (mm): 20.987 ~ 20.999

+ Five types of pistons are available for service (STD 1, STD

2,8TD 3, 0.50S, 1.008).

[Point17] Piston pin clearance inspection
+ Piston pin clearance is the figure obtained by subracting
the piston pin outside diameter [Point 15] from the piston
pin hole inside diameter [Point 16].
Piston clearance at normal temperature (20°C):
0 ~-0.004

[Point 18] Con’rod inspection

Bend and torsion inspection

+ Measure the bend and torsion with con’rod aligner.
Bend limit (mm): 0.15
Torsion limit (mm): 0.3

Small end inside diameter inspection
Standard value (mm): 21.000 ~ 21.012
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Con’rod bearing interior diameter inspection
+ Install con’rod bearing in con’rod and cap. Tighten con'rod :
nuts to specified torque and measure con’rod bearing ! /

Inside
micrometer

interior diameter,

Con'rod nut | 1sttime | Torque wrench (kg-m) | 1.4 ~ 1.6
tightening torque

2nd time Angle wrench { 9) 60 ~ 65

Standard value 47.989 ~ 48.007

[Point19] Con’rod small end bushing clearance

+ The measurement difference of the small end inside |
diameter [Point 18] and outside diameter of piston pin [Point Oil hole
15]is the bushing clearance (full float type). | Small end\

Bush clearance standard value (mm): 0.005 ~ 0.017 ‘

+ The con’rod smail end and piston pin outside diameter are
separated into two grades at the factory. Make surethat |

Piston pin
grade , Piston gradeg

hole gradel
0.1 =

the grades (0.1) conform for both parts because the rod hgl;eegfade (0.1) identification symbol
and pin are selected and fitted according to bushing
clearance.
[Point20] Con’rod cap bolt | @
« Con rod cap bolts have grooves to prevent it from i L
disengaging. i e
« Forthis reason do not tap the ends to remove bolts. ‘ Groove [ .
B

[Point 21] Piston ring end gap and side clearance —

Ring end gap inspection

+ Use a piston to press the piston ring into the middle of the
cylinder and measure the gap.

tem ‘Topring | Secondring | Oilring

Standard value | Bore grade 1,2, 3:

{mm) . 0.24 ~ 0.34 0.42~0.57 | 0.20~0.60

Side clearance inspection
+ Measure the clearance between the piston ring and the
piston ring groove.

tem. .| Topring | Secondring | - Oilring -

Standard value

(mm) 0.040 ~ 0.075 | 0.030 ~ 0.065 | 0.065 ~ 0.135

+ Three types of piston rings (STD, 0.50S, 1.008) are
available for service.
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[Point22] Crankshaft thrust clearance inspection

+ LUse athickness gauge to measure the clearance between
the thrust bearing (No. 4 bearing) and the crank arm when
moving the crankshaft towards front and rear of the engine.
Standard value (mm): 0.05~0.18
Limit (mm): 0.3

[Point 23] Remove & install pilot bushing
Removal
+ Use a pilot bearing putler to remove pilot bushing.

Installation
+ The piiot bushing installation position is as shown in the
figure on right.

[Point24] Remove & install main bearing bolts
Removal

+ Remove bearing bolts in reverse order of sequence shown

in the figure on right.
Installation

« Tighten the bolts to specified torque in two to three stages

in the sequence shown in the figure on the right. Make
sure the crankshaft turns smoothly after tightening the bolts
to specified torque.
Main bearing bolt tightening torque (kg-m): 4.7~5.3
Caution:
Apply engine oil to the bolt threads and bolt seats when
tightening the bolts.

[Point 25] Remove & install main bearing cap

Removal

- Use tools such as screwdriver to pry the bearing caps open.

Caution:

Care must be taken not to scratch the oil pan rail surface.

Installation

« Check the front and rear position and fit onto cylinder block
by lightly tapping it in a number of locations with a copper
hammer.
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[Point 26] Main bearing inspection [ Crush height |
« The bearing end should protrude when installed in main | \\
bearing cap or cylinder block. '
This protrusion is called the crush height.

[Point27] Crankshaft inspection

Out-of-round and taper inspection

« Use micrometer to measure each journal (No. 1 ~ 7) and
each pin (No. 1 ~ 8} in four locations shown in the figure on
right.

+ The out-of-round value is the difference of the dimensions |
in directions A and B. |

+ The taper value is the difference of the dimensions
measured at points 1 and 2.
Out-of-round and taper limit (mm): 0.005

Pin and journal inspections

« Use micrometer to measure pin and journal diameters.
Pin diameter standard value (mm):  47.961 ~ 47.974
Journal diameter standard value {mm): 54.951 ~ 54,975

Curve inspection

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

« Position the dial gauge verticaily on middle of No. 4 journal |
as shown in the figure on the right.

+ Turn crankshaft by hand and read dial gauge movement.

+ The Run-outis equal to half of dial gauge movement.
Limit value (mm): 0.05

[Point28] Con’rod bearing oil clearance inspection

(A) Using inside micrometer and micrometer

+ The oil clearance can be calculated from connecting rod
bearing inside diameter and the crankshaft pin diameter
measured in [Point 18] and [Point 27].
(Qil clearance) =
(Bearing inside diameter) - {crankshaft pin diameter)
Standard value {(mm): 0.020 ~ 0.040
Limit value (mm): 0.090

+ If the oil clearance exceeds the limit, refer to [Point 29] and
select the appropriate bearing.
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(B) Using plastigauge
Remove any dust from crankshaft pins and bearing
surfaces.

» Cut off a piece of plastigauge slightly shorter than the
bearing width. Place the plastigauge on the crankshaft
in direction of axis. Care must be taken not to piace on the
cil hole.

- Assemble connecting rod bearing in connecting rod cap
and tighten connecting rod nuts to specified torque.

.Cc.)r.!'..ro#.m.:t: : 1sttime | Torque wrench (kg-m) | 1.4 ~ 1.6
' ttg._h;tgﬂing. torque | ong time Angle wrench (°) 60 ~ 65

« Remove con'rod cap and bearing and measure plastigauge
width with a plastigauge scale.

Caution:

Never turn the crankshaft or connecting rod while plastigauge

is being inserted.

If oil clearance exceeds the limit value, refer to [Point 29] and

select the appropriate bearing.

[Pomt 29] Con’rod bearing selection and engaging Oil hole
Select the correct sized bearing as the con'rod bearing \ S Small enct hole
prevents fluctuation in the oil clearance. Three bearing rade (0.1)
thicknesses are available to fit the inside diameter of the
big end of the con'rod and the crank pin diameter gauge. Cylinder Big end hole
»  When replacing the con'rod bearing, check big end inside No.1~6 grade (0.1)
diameter gauge (indicated on the opposite side of the Upper jounal grade No. [ -,
con'rod hole) and the pin diameter grade (indicated on 1~7 from left Side.\__\ - f\—\\\
crankshaft No. 1 counterweight front surface). Lower pin grade ¢ AR
No. 1 ~ 6 from “‘-OD ) A
lleft side /% \\oo V)/

2 AN
Ly
Stamp examm?= //))( e

Con’rod bearing selection chart

© Lessthan51007 - - Less than 51,013~
Greater than 51.000 -~ Gteaﬁerﬂxan 51007 -

s : ij_v-..!‘.::n‘..}:_.::-:i o

Lessthan ~ | . " |Bearing grade No. STDO  |Bearing grade No. STD 1
oL ATOTE | *-é - | Bearing thickness (rmm) | 1.500 ~ 1.503 | Bearing thickness (mm) | 1.503 ~ 1.506
Gmater thap' [ -7 2| Gil clearance (mmy} 0.020/0.039 | Qil clearance (mm} 0.020/ 0.039

<L 479687 o dentification colour None Identification colour Brown

Less than - . |Bearing grade No. STD1 |Bearing grade No. STD 2
47.968 ‘| ., i |Bearing thickness (mm) | 1.503 ~ 1.506 |Bearing thickness (mm) | 1.506 ~ 1.509
Greater than - 1107 |Qil clearance (mm) 0.020 /0.040 | Qil clearance {mm) 0.021/0.040

47.961 s PR = | dentification colour Brown ldentification colour Green
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«  When using undersize bearings, measure bearing inside
diameter when bearing is installed. Grind pin so oil

clearance conforms to specific value.
| L— R2.0 journal
Bearing undersize chart ‘ er— R1.8 pin
Size - - T’hwcknass (mm) Grade No. | \ f} .
US0.08 1541 /1,549 8 e ° =
uso.12 1.561/1.569 12 ’ \ / J
US0.25 1626 /1634 25

Caution:
Care must be taken not to scratch fillet roll when the crank pin
is being grounded to use undersize bearing.

[Point30] Main bearing oil clearance

Using bore gauge and micrometer (Method A)

+ Instail main bearing in cylinder block and attach bearing
cap. Tighten bearing cap boits to specified torque and | —
measure bearing inside diameter. T ﬁ"”“‘ﬁgjﬁ

Bearing cap bolt tightening torque (kg-m): 4.7~5.3 ‘\ ‘ﬂ; T P-te

+ The oil clearance distance can be calculated from the T
vaiues for outside diameter of the crank journal measured Ny T __' {"f‘ﬁ
in [Point 27]. 2 AR oE

T L 'ﬁ\\-( “r -;4:.

(Oil clearance) = ! . .
(Bearing inside diameter) - (Crankshaft outside dlameter) Bore gauge \\?\/
Standard value (mm): 0.028 ~ 0.047
Limit value {(mm}): 0.090
« Ifoil clearance exceeds the limit value refer to [Point 31] to
select suitable bearing.

Using plastic gauge (Method B)

+ Remove all dust and oil from each crankshaft journal and
bearing surfaces.

« Cuta piece of plastigauge slightly shorter than the
bearing gauge width. Place a plastigauge on crankshaft
in direction of axis, care must be taken not to place on oil
hole.

+ Assemble the main bearing and bearing cap and tighten
cap boits to the specified torque. '

Bearing cap bolt tightening torque (kg-m): 4.7 ~5.3

» Remove bearing cap and the bearing. Measure
plastigauge width on plastigauge scale.

Caution:

Do not turn crankshaft while plastigauge is being inserted.

If excessive bearing clearance still exists, use a thicker main

bearing or undersized bearing so that the specified bearing

clearance is obtained when measured by method A as well.
EN - 199
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Main bearing selection and engagement

« Select correct sized bearing as the main bearing
prevents fluctuation in the oil clearance. Seven different
bearing thicknesses are available to fit the cylinder block
bearing housing and crank journal diameter grades.

Note:

Selection engagement is performed only for standard size.

« Check the bearing grade (indicated on hottom face of the
cylinder block) and journal diameter grade (indicated on
crankshaft No. 1 counterweight front surface) when
replacing the main bearing.

- Select main bearing with proper thickness according to the

following table.

—

ENGINE OVERHAUL

No.2 No.3 No
No. 1 bearing housing grade No.

4 No5 No.§ No.7

Pir journal grade
Nc.1~No.7

Main journal grade number \
No. 1~ No. 7 from left side |
1

EDO‘:O ) }’<
from left snde \}/f* \o %///
[/ W
EEIEEIIEII 7~ it/
mmmmzl & g1 )/
Stamp examp!g%/
L < |

Cylinder block . |Less than 58.651 |Less than 58.657 |Less than 58.683 |Less than 58.670
bearing housing S |Greater than Gfeamrﬁian | Greater than - |Greater than
inner diameter - 58645 o 58.651 . BBGST - 0 JHBB63
Crank Grade _ S =
journal Na, 0 1 2 if:__3_ '
diameter | stamp . oo
Less than Bearing grade No. STD 0 STD 1 3TD 2 S70 3
54 975 0 Bearing thickness 1.818 ~ 1.821 1.821 ~1.824 1.824 ~ 1.827 1.827 ~ 1.830
Greater than Oit.clear_ame- - 0.028 / 0.046 0.028/0.046 0.028/0.048 0.028 /0.047
54 969 kdentification cofor Black Brown None Yellow
tessthan | - . |Bearing grade No. STD 1 STD 2 STD 3 STD 4
| 54989 | . {Bearingthickness | 1821~1824 | 1824~1827 | 1827-1830 | 1830~ 1.833
Greater than| ¢ |Qit'clearance 0.028/0.046 0.028/0.046 0.028/0.046 0.028/0.047
5496301 dertification color- Brown None Yellow Blue
Lessthan | = |Bearing grade No. STD 2 STD 3 STD 4 STD 5
54.963 .| 2 Bearing thickness 1.624 ~ 1827 1.827 ~1.830 1.830 ~1.833 1.833 -~ 1.836
Greaterthan| . O!i clearance: . 0.028 /0.046 0.028 /0.048 0.028/0.046 0.028 /0.047
54957 .| dentification color None Yellow Blue Green
Less than Bearing grade No. STD 3 STD 4 STD 5 STD &

54 95T 3' .| Bearing thickness 1.827 ~1.830 1.830 ~ 1.833 1.833 ~ 1836 1836 ~1.83
Greater than |- Qi clearance £.028/0.046 0.028 /0.046 0.028 /0.046 90.028 /0.047
54 951 identification color Yellow Blue Green Pink

+ When using undersized bearings, measure bearing inside | :
(,~R2.0 journai

diameter when bearing is installed and grind journal so oil
clearance conforms to specified clearance.

iSize

“Thickness. (mm)

" Grade No.

us0.25

1.950/1.958

25

Caution:

When crankshaft journal is being ground for use with
undersize bearings, do not scratch the fillet roll.

[Point 32]

Cylinder block inspection and correction

+ Remove all oil and water deposits, gasket, seal material
and carbon from cylinder block.
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Upper surface distortion and wear inspection

+ Clean upper face of the cyiinder block and measure the
distortion in six directions.
Limit (mm): 0.1

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

Cylinder inside diameter inspection

+ Use bore gauge to measure cylinder bore for bear, out-of-
round and taper. Measure in three vertical locations (A, B
& C) and two directions (X & Y) for a total of six locations.

Cylinder inside diameter .
standard _ (mm) 86.000 ~ 86.050 Bore g‘:alig;{:i:
Wear limit (mm) 0.2 ( s ;;;;“; &
Out-of-round limit  {mm}) 0.015 T CAT
Taper limit {mm) 0.010
(1) Qut-of-round measurement is the difference of
measurements in two directions (X & Y).
(2) Taper is the difference of measurement at top and v ]
bottom (A & C). DN
- By it 1
. . - A 6[0 S
+ Perform honing or boring when abnormality is found. B
5 10
o;: : : %xt C

Cylinder honing s : —
« There are three types of oversize pistons, STD (Standard

+0.02), 0S (0.5) and OS (0.1). When oversize pistons are

used, hone the cylinder so the clearance between the

piston and the cylinder conforms to the specified value

described in [Point 33]. Oversize piston rings must be used

that fit the oversize piston.

[Point 33] Piston and cylinder bore clearance
» The clearance can be calculated from the measured
values for the piston skirt cutside diameter [Point 16] and
cylinder inside diameter [Point 32] (X direction B iocation).
{Clearance )= (Cylinderinside diameter) -
(Piston skirt outside diameter)

Standard at normal temperature (mm): 0.035 ~ 0.055
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12 ENGINE OVERHAUL
OVERHAUL CAUTIONS

(1)

(2)

Disassembly

+ Use correct and suitable tools when possible and make sure to carry out safe
procedures.

+ Care must be taken with operations on mating surfaces and sliding surfaces to
prevent loss of surface accuracy.

+ Arrange disassembled pars by making marks to organize for easy faults detection
and precise assembly.

+ Loosen nuts and bolts in a diagonal direction from outside. Care must be taken to
follow the numerical order when indicated.

Inspection, repair and replacement
+ Replace or repair after completing parts inspection following the inspection

procedures. Perform same inspection for the new parts and replace parts as
necessary.

Assembly

= Always use a torque wrench to tighten nuts and bolts to specific tightening torque.

- Tighten nuts and bolts from centre to outside diagonal direction, gradually in two or
three successive stages. Follow the numeric order when indicated.

+ Replace gasket, packing, oil seals and O-rings with new ones in principle.

» Clean each part thoroughly and blown off with compressed air. In particular, check

that oil and water passages are not clogged or obstructed.

- Care must be taken not to scratch or damage sliding or mating surfaces. Clean off all

dust, debris or foreign objects. Lubricate all sliding surface with an adequate
coating oil.
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12-1 CYLINDER BLOCK DISASSEMBLE, ASSEMBLE & INSPECTION

Detonation sensor 2.5 ~ 3.5[C]

Rear oil seal retainer

T . \ Rear oit seal
Water pump bolt 3.2 ~ 4.3 [ & <] &
\ Alternator adjustment_, 2\ [

\bar Retainer bolt 0.64 ~ 0.85
. Flywheel bolt
Cylinder block /14 s 152
Qli pump bolt ATY5~105
1.0-12[0) Yo o i, R Ol pump df O-ring Reinforce plate (A!T)/ ©)
Po) \ g 4 gaskely Main bearing E f' ;
ne - %2 [0] Oil strainer- / - Pilotbush (M’TL} [
Front oil seal ! Oil strainer bolt 1.6 ~ 2.1 ~ ="/ ‘{ ; i A
Oil pum Crankshatft | N | Gl
Piston ring-[:a ; § ) & !
B eisto oy 2 J_ﬁ
i . D i SRt
€ Snap ring - ﬁ A . Y Flywheel
Piston pin - ﬁ\ ) &1 Rear plate
Con'rod N S

cen'rod bearing ===<,

2, -
Con'red ca _E », /)’ e
(;)onr'[:odcnft - /’% e N Rear plate (A/T)
E;; é(;ﬂ;: :356: Main bearing a,‘ = / Dust cover (A/T)

Qil pan bolt
0.64 ~0.85 H

H Dram plug 3.0 ~ 4. !q kg-m
Liquid gasket

I Engine oil
@ Replace after every disassembly

Reference: Engine selection assembly

Piston
(1} Piston selection

Grade No. : 1 A 2 S
Cylinder biock bore Less than 86.010 Less than 86.020 Less than 86.030
diameter {mm) Greater than 86.00 Greater than 86.010 Greater than 86.020
R e T
Piston clearance (mm) 0.035 ~ 0.055
Service setting parts: Piston and piston pin  STD 1, STD 2, STD 3, 0.508, 1.00S
Piston grade Front mark

{No.1 ~ No. 8

Distinction
symbol

Piston pin grade (0.1)
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Main bearing
{2} Main bearing selection

Cylinder block bearing housing | - Less than 58.654 |Less than 58663 |Less than. . 58672

inner diameter - - ' © | Greater than 58.645 | Greater than 58.654 |Greater than 85.663

Crank journal Grade No. 0 4 ' ' 2
diameter stamp ‘ C - :

_ Bearing grade No. STD © STD 1 STD 2
Lessthan 54975 0 Bearing thickness 1.825/1.821 1.828/1.825 1.833/1.829
Greater than 54.967 Qil clearance 0.020/0.045 0.021/0.046 0.022/0.047

: ’ Identification calour Black Brown None

S Beanng grade No. STD 1 8TD 2 STD 3
Less than: - 54,967 1 | Bearing thickness: 1.826/1.825 1.833/1.829 1.837/1 833
Greater than 54,959 | Qi clearance - 0.020/0.045 0.021/0.046 0.022/0.047

: ' dentification colour Brown None Yellow
ﬁ : Bearing grade No. STD 2 STD 3 STD 4
Less than 54859 2 Bearing thickness - 1.833/1.829 1.837/1.833 1.841/0.837
Greater than 54.951 Qit clearance 0.020/0.045 0.022/0.046 0.022/0.047
' identification colour None Yellow Blue

No. 1~ No. 3 No. 5 ~ No. 7 Upper side (with groove, width 19 mm)
No. 1~ No. 3 No. 5 ~ No. 7 Lower side (without groove, width 19 mm)
No. 4 Upper side {thrust metal, with groove, width 26.9 mm)

No. 4 Lower side (thrust metal, without groove, width 26.9 mm)
Crank journal oil clearance (mm): 0.020 ~ 0.047

Service setting parts: STD 0 ~6, US 0.25

* Front Beaning Fropt | Upper journal grade No. : R
Bore grade Na. housing grade N No. 1~No.7from leftside . | 2\

r:;’é-\\if’”% No. 1 ) 'ﬁ e A Lower pin X =
aﬂi‘:‘;:ggs, 23 oo s No. 1~ No. 6—.C 3
JHE E T No w L from left side . <
TP R Vaa
ﬁlfii@‘g{_“‘“‘NO 3 rw/ ,-\_
AE BEEEERT iPe
, (_’ i TofafeTey &
(at Stampmg examp &
Piston pin
{3) Piston pin selection
Grade No. _ 1 ' 2
Ptston pin hole: diameter (mm) 20.987 - 20.983 20.993 ~ 20999
Piston pin extsma§' diameter {mm} 20.995 ~ 20989 21.001 ~ 20995
 Piston pin cleararice (mm) 0 ~-0.004

Service setting parts: Piston and piston pin  STD 1, STD 2, STD 3, 0.508, 1.00S

Front mark
Qil holg Piston pin grade
0.1
\ Cylinder No ~‘“\(\\ )

Small end P (1~8)
grade (0.1 bt
I

;

§
E
= Distinction Piston grade§
Large end grade (0.1) symbot (1 |
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Con’rod bearing
{4) Con’rod bearing selection
Connectmg rod large end inside Less than 51.007 Less than 51.013
diameter Greater than 5%1.000 | Greater than 51.007
: Grade N Measurements
: rade No.
Crank pin diameter stamp g 1.
o Bearnng grade No. STD O 8STD 1
Less than 47.974 o Bearing thickness {mm) 1.500 ~ 1.503 1.503 ~ 1.506
Greater than 47.968 Qil clearance (mm) 0.020/0.039 0.020/0.039
- : ldentification ¢olour None Brown
: o EE Bearing grade No. STD 1 STD 2
Less than 47.968 o 1 Bearing thickness (mm) 1.503 ~ 1.506 1.506 ~ 1.509
Greater than 47.9671 C Qil clearance (mm) 0.020/0.040 0.02170.040
: _ identification colour Brown Green
Service setting parts:

Upper journal grade No. (( = \} -
Na.1~No.7 \ /"_\'l "‘-\
Lower pin ‘L; {\\ !
No. 1~ No. 6 from 50393 ; S
left side / %\ O\Vf L
FEEEEEL A
[oli fo]o 0] Y i/‘/ ;
Stamping exam )
pin % K
\2}
Disassembly

+ Remove engine from the vehicle body with transmission.

+ Disassemble transmission and engine.

- Remove exhaust manifold. For detailed information refer to
section on exhaust manifold.

US0.08,US0.12,US0.25

Engine sub-attachment :
V 7 Engine ;
attachment \

|

, r
+ Install engine sub-attachment using 4 bolts on left side of P o Mlos’y{fn(f) g

engine. Jmews (2) L = 25 mm i
Engine stand ASSY ST0501 S000

Engine attachment

KV101 06500

Engine sub-attachment KV101 10700

+ Drain engine oi! and cooling water compietely.

EN-205
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Remove the following in the order shown:
+ Intake manifold

- Qil filter and oil filter bracket

« Timing belt

Cylinder head

+ Qil pan

Water pump

Remove flywheel {Drive plate) bolt

Insert stick etc. in the gap between cylinder block and
the crankshaft to secure flywheel and remove bolts.

Remove Pilot bush

Use pilot bearing puller to remove pilot bush.

Remove rear oil retainer

Use screwdriver to pry the bearing cap open.

Caution:
Care must be taken not to damage rear oil seal retainer.

Remove piston con’rod ASSY

Position the piston con’rod to BDC (bottom dead center)
position.

Use a hammer handle or similar tools to press unit to
cylinder head side.

Disassemble piston con'rod ASSY.
Use piston ring expander to remove piston ring.

Caution:
Care must be taken not to damage piston.
Do not over expand the piston ring.

Use snap ring pliers to remove snap ring.

EN - 206
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+ Remove piston.
+ Use a heat gun to heat piston to 60°C ~ 70°C.

g

+ Place suitable tool against piston pin and use press or
ptastic hammer to tap lightly.

’ 2 6 10 14 12 8 4
| |

« Remove main bearing cap.
+ Remove bearing cap bolts in the sequence shown in the
figure on right.

+ Use screwdriver to pry the bearing caps open.
+ Care must be taken not to damage oil pan rail surface.

+ Remove crankshaft.
+ Remove main bearing cap and main bearing from cylinder
block.

Inspection

Crankshaft side clearance inspection

+ Use thickness gauge or dial gauge to measure the
clearance between crank arm and the thrust bearing (No.
4 bearing) when moving the crankshaft toward front and
rear of engine.
Standard (mm): 0.05~0.18
Limit {mm): 0.3

- Ifthe clearance is aver the limit value replace No. 4 main
bearing.
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Con’rod side clearance

- (Check that the crankshaft side clearance is within
standard value.

« Use thickness gauge to measure the side clearance
between con'rod and the crank arm.
Standard (mm): 0.2~0.3
Limit (mm): 0.4

« Ifthe clearance is over the limit value replace con’rod.

Piston and piston pin clearance
« Use inside micrometer to measure piston pin hole
diameter.
Piston pin inside diameter standard value {mm):
20.987 ~ 20.999

+ Use micrometer to measure piston pin exterior diameter.
Piston pin exterior diameter standard value (mmj}:
20.989 ~ 21.001

«  Work out the piston pin clearance.
Piston pin clearance = Piston pin hole diameter -
Piston pin exterior diameter (at 20°C)
Standard value (mm): -0.004~0
» Replace piston and piston pin if the piston clearance
exceeds the standard value.

Piston ring side clearance

« Measure the clearance between piston ring and piston ring r
groove. ;

Side clearance standard value (mm): !

Thickness gauge

Top ring: 0.040 ~ 0.073 -
Second ring: 0.030 ~ 0.063
Oil ring: 0.20 ~ 0.76

« Replace piston pin and piston pin ring if the piston ring side
clearance exceeds the standard value.

Ring end gap inspection E——

- Using a piston, press the piston ring into the middle ofthe o oo 4749°
cylinder and measure the gap. '

Ring end gap standard value {mm):

Top ring: 0.24~0.44
Second ring: 0.42 ~0.67
Qil ring: 0.20~0.76

« If the ring end gap measurement exceeds the standard
value with new piston ring, use oversize piston pin and
piston pin ring.
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Con’'rod inspection

Bend and torsion inspection

+ Use con’rod aligner to measure the bend and torsion.
Bend limit (mm): 0.1 to every 100 mm
Torsion limit (mm): 0.3 to every 100 mm

Con’rod bush oil clearance (small end)
+ Useinside micrometer to measure small end inside
diameter.
Inside diameter standard value (mm):
Grade 1: 21.006 ~ 21.000
Grade 0: 21.006 ~21.012
« Work out the con’rod bush oil clearance (small end).
Oil clearance = Con’rod small end inside diameter -
piston pin exterior diameter

Oil clearance standard value {mm): 0.005 ~ 0.017

« Check that the con’rod small end hole grade No. and the
piston pin grade No. when fitted.

Cylinder block upper surface distortion inspection

+ Clean upper surface of cylinder block and remove any oil,
gasket, sealing substances, carbon ect.

* Measure distortion in six directions using straight gauge
and thickness gauge.
Limit (mm): 0.1

« |fthe distortion exceeds the specified limit, resurface the
face with surface grinder.

Piston pin and cylinder bore clearance
» Check the cylinder bore for any damage and burns.

+ 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.

gg:;t;'f‘s‘de d'a’.?:g; | 86.000 ~ 86.030
Wear limit {mm) 0.2
Out-of-round limit {mm) 0.015
Taper limit (mm) 0.010

« Qut-of-round measurement is difference of measurement
in two directions (X. Y).
« Taper is difference of measurement at top and bottom

C).
AC) EN - 209
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Thickness

Con'red
aligner

Piston pin |
grade (O.1)!
Identification mark

L=
= [NERS Iy

s b
Bt

= Thickness gauge




Caution:
Make sure to check the bore grade No. and the piston grade
No. when replacing the cylinder biock or piston.

Piston and bore clearance =

Crankshaft inspection

RB25DE ENGINE

ENGINE OVERHAUL

Perform honing and boring when abnormality if inspected.

Use micrometer to measure outside piston skirt diameter.
To prevent cylinder bore distortion, fix main bearing cap
and tighten to specified tightening torque.

Specified position (mm): 18 from piston lower part
Standard {(mm): 85.955 ~ 85.985

Bore diameter (X, Y direction) -
Piston pin exterior diameter

Five types of pistons are available for service.

_ 'Graéés | Exterior diameter
" Grade 1 85.975 ~ 85.985 (mm)
Grade2 85.985 ~ 85.995
" Grade 3 85.995 ~ 86.005
0805 86.745 ~ 86.775
05 1.0 86.975 ~ 87.005

Check for any wear and cracks on crankshaft journal and
pin .

Use micrometer to check each journal and each pin
exterior diameter.

Journal standard diameter (mm): 47.961 ~47.974
Pin standard diameter (mm): 54.951 ~ 54.975

Use micrometer to check each journal (No. 1 ~7) and each |

pin {No. 1~ 6) in four locations shown in the figure on right.
The out-of-round value is the difference of the dimensions
in directions A and B.

The taper value is the difference of the dimensions
measured at points 1 and 2.

QOut-of-round limit value A -B (mm): 0.005

Taper limit value 1 - 2 (mm): 0.005
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Main bearing oil clearance inspection
Using micrometer and bore gauge (Method A)

+ Fit main bearing to cylinder block and main bearing cap.
Tighten to specified tightening torque.
+ Use bore gauge to measure each main bearing inside

diameter.

Qil clearance = Main bearing inside diameter -

Journal exterior diameter
0.020 ~ 0.047
0.090

Standard (mm):
Limit (mm):

« Select main bearing with proper thickness according to the

following table if the value is over the limit value.

Main bearing selection chart

ENGINE OVERHAUL

R

W™

Con'rod large end inside Less than 5B.654 |- Less than 58.663- 'j[;essit_*an 58672
. diamater Greater than 58.645 | Greater than 58654 | Greater than 56.663
Crank pin Grade 0 4 o 2
diameter | No. stamp R
Less than Bearing grade Nao. STD O STD 1 STD 2
54975 0 Bearing thickness {mm) 1.825/1.821 1.829/1.825 1833/1.829
Greater than. Qil clearance {mmy} 0.02070.045 0.02110.046 0.020/0.047
54.967 identification cofour Black Brown Nong
Less than Bearing grade No. STD 1 STD 2 STD 3
54.967 . Bearing thickness {mmj) 1.829/1.825 1.833/1.829 1.837 /1833
Greater than - | Oil clearance (mm} 0.020/0.045 0.021/0.046 0.022 /0,047
54.959 identification coiour Brown None Yellow
Less than . Bearing grade No. STD 2 STD 3 STD 4
- 54.959 2 Bearing thickness {mm} 1.833 ~ 1.829 1.837/1.833 1.841/1.837
Greater than Qil clearance (mm) 0.020 /0.045 0.021/0.046 0.022 /1 0.047
54.951 ldentification colour Nong Yeliow Blue
Caution:
No. 1~No. 3, No. 5~ No. 7 Upper side (with groove, width 19 mm)
No. 1 ~No. 3, No. 5~ No. 7 Lower side (without groove, width 19 mm)
No. 4 Upper side (with thrust metal, with groove, width 26.9 mm})
No. 4 Lower side (with thrust metal, without groove, width 26.9 mm)
+ Use undersize main bearing if the oll clearance can not be
adjusted using the standard main bearing.
I L~ R2.5 journal

Undersize main bearing

Size

Thickness (mm)

UsS0.25

1.950 / 1.958

« Grind the crankshaft journal if the oil clearance value is still

Crank pin

not within the standard value using the undersize bearing.

Caution:

Retain fillet R when grinding the crankshaft journal.
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+ Cylinder block housing grade is imprinted on the oil pan
aligning side.

+  When replacing main bearing, check the bearing grade
(indicated on bottom surface of cylinder block) and journal
diameter grade (indicated on crankshaft No. 1 counter
weight front surface). Select main bearing with proper
thickness according to the selection table.

Con’rod bearing oil clearance
- Install con’rod bearing to con'rod and con’rod cap.
+ Align conrod oil hole and bearing oil hole and install.

« Useinside micrometer to measure con’rod bearing inside
diameter.

Con’rod oil clearance =

Con’rod bearing inside diameter - Pin exterior diameter |

Standard value (mm): 0.020 ~ 0.040
« Select correct main bearing from below chart if the con’rod
oil clearance is not within the standard value.

ENGINE OVERHAUL

No. 1 grade No.

Main journal grade
Na. 1 ~ 7 from left

Conrod large end inside Less than 51.007 Less than 51.013 "~
. diameter Greater than 51,000 Greater than 51.007

Crank-pins | . Grade 0 g

diameter | No: stamp L o .
fessthan . | Bearing grade No. STDO Bearing grade No. STD 1

L ATET4- o Bearing thickness (mm) | 1.500 ~ 1.503 | Bearing thickness {(mm) | 1.503 ~ 1.506
Greater than . Cil clearance {mmj) 0.020/0.039 | Gil clearance (mm) 0.020/0.039
~o - 47,908 Identification colour None Identification colour Brown
Less than . | Bearing grade No. STD 1 Bearing grade No. STD 2
C 47968 [ 4 Bearing thickness {mm} | 1.503 ~ 1.506 | Bearing thickness (mm) | 1.506 ~ 1.509
Greater than' Qil ciearance (mm) 0.020 / 0.040 | Qil clearance (mm} 0.021 7 0.040

S 47961 Identification colour Brown identification colour Green

be adjusted using standard con’rod bearing.

Size . . Thickness {mm) Grade No.
Us 0.08 1.541/1.549 8
Us 0.12 1.561/1.569 12
US 0.25 1626/ 1.634 25
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» Grind the crank pin if the oil clearance value is still not within
the standard value using the undersize bearing.

+ Select correct main bearing using the chart if crankshaft
con’rod is new.

- Con'rod large end grade is printed on large end surface.

Using plastigauge (Method B)
» Remove all dust from crankshaft pin and bearing surfaces.

+ Cutoff a piece of plastigauge slightely shorter than the
gearing width. Place the plastigauge on crankshaft in
direction of axis, care must be taken not ta place on oil
hole.

+ Assemble con'rod bearing in con’rod cap and tighten
connecting rod nuts to specified torque.

Caution:

Do not turn crankshaft while plastigauge is being inserted.

+ Remove cap and bearing and measure plastigauge width
with plastigauge scale.

+ Standard value and bearing selection is same as method
A
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Piston and con’rod installation

Use snap ring plier to install snap ring to installation groove
on the piston.
Always replace snap ring with new ones.

Position piston front mark so the con’rod oil hole faces right
side of engine (left side when viewed from front).

Use a heat gun to heat piston to 60°C ~ 70°C.
Apply plenty of oil to pin, pin hole, con’rod small hole.

Press-fit piston pin into piston pin con’rod from the front of ®

piston to the rear side of piston.
Install snap ring on piston front side. After the installation
makesure the con’rod move smoothly.

Use piston pin expander to install piston rings in correct
position.

Caution:

Care must be taken not to damage or scratch piston.

The stamped marks on top and second piston ring
openings must face up.

Install crankshaft

Install main bearing to cylinder block and main bearing cap.

Apply plenty of engine oil on the inside surface of the
bearings.

Aligh the bearing notch and the block cap notch to install.
Place crankshaft on cylinder block and tighten main
bearing cap bolts in several stages.

Tightening torque {(kg-m): 4.7~5.3

Apply engine oil to threaded part and flange.

After tightening to the specified torque, check that crank
shaft turns smoothly.
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Piston & con’rod installation

+ Install con’rod bearing to con’rod and con’rod cap.

« Apply engine oil to con'rod bearing extertor surface. Do
not apply engine oil to interior surface, instead clean
sufficiently.

+ Make sure the con'rod main body oil hole and the bearing
oil hole is aligned correctly.

+  When installing con’rod bolt make sure the bolt head with
larger chamfer of thread is on con’rod side. /g —

Groove

« Install piston and con'rod ASSY to crankshatt. 22’:‘3“9"“0”““‘” Top ring opening
+ Position the crank pin to BDC (bottom dead centre). ) \ Qilring Ol 1ing upper rail

. . . . . . expander Opening
- Coat cylinder bore, piston and crank pin with engine olil. Ve o

« Position the piston ring openings as shown in the figure on | Frontmark, 7 \
right. Q_ :

: =TT
. " ; . ; e Cil ring lower rail
- Check the cylinder position and con’rod cylinder No. Second ring opening  ~' 1
- Position piston front mark to engine front and use piston Piston ring 5”7Vl ol

ring compressor to install piston. compressor 1.
Caution: N
Care must be taken not to damage crankshaft and cylinder
inner wall by supporting con’rod big end.

+ Tighten con’rod nuts in the following procedures.
» Apply engine oil to con'rod bolts and nuts flange.
+ Tighten the bolts and nuts.

Torque wrench (kg-m}): 1.4~16
Angte wrench (0): 60° ~ 65° e
+ Afterinstalling all con’rod ASSY, rotate the crankshaftand |~ s

make sure it rotates smoothly.

+ Check the con'rod side clearance.
« Check the crankshaft thrust clearance.

Pilot bushing replacement
« Use a pilot bearing puller to remove pilot bushing.

N Pilot beér‘mg puller
ST1661 0000
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« The pilot bushing installation position is shown in the figure

on right.

Fiy-wheel installation (M /T vehicle)

+ Coat bolts thread and flange with engine oil.

+ After tightening the flywheel installation bolts halfway, use
the ring gear stopper to secure fly-wheel and tighten bolts.

« Tighten bolts in several stages.

Fly-wheel knock pin insertion

+ Insert the fly-wheel knowck pin so the pin protrudes 8 t0 8.5

mim.

Reinforcement plate installation (A /T vehicle)
« Take care with installation direction when installing

reinforcement plate for A/ T vehicles.

Fly-wheel runout

+ Setdial gauge to fly-wheel where it contacts clutch.

« Turn the fly-wheel and measure the runout.

Runout limit (mm}) 0.10

EN-216
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12 ENGINE OVERHAUL

This section describes the component disassembly of the engine assembly removed from
the vehicle without transmission. tt also expiains the inspection, replacement of
malfunctioning, damages or warn parts and carry out any necessary adjustments and
sequential assembly in order to produce a standard engine condition.

OVERHAUL CAUTIONS

(1)

2)

(3)

Disassembly

» Use correct and suitable tools when possible and make sure to carry out safe
procedures.

« Care must be taken with operations on mating surfaces and sliding surfaces to
prevent loss of surface accuracy.

» Arrange disassembled pars by making marks to organize for easy faults detection
and precise assembly.

+ Loosen nuts and bolts in a diagonal direction from outside. Care must be taken to
follow the numerical order when indicated.

Inspection, repair and replacement

+ Replace or repair after completing parts inspection following the inspection
procedures. Perform same inspection for the new parts and replace parts as
necessary.

Assembly

» Always use a torque wrench to tighten nuts and bolts to specific tightening torque.

+ Tighten nuts and boits from centre to outside diagonal direction, graduaily in two or
three successive stages. Follow the numeric order when indicated.

+ Replace gasket, packing, oil seals and O-rings with new ones in principle.

« Clean each part thoroughly and blown off with compressed air. In particular, check
that oil and water passages are not clogged or obstructed.

» Care must be taken not to scratch or damage sliding or mating surfaces. Clean off all
dust, debris or foreign objects. Lubricate all sliding surface with an adequate
coating oil.
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12-1 DISASSEMBLE & ASSEMBLE CYLINDER BLOCK ASSY

Detonation sensor bolt Detonation sensor
(2)25~35 |~ 2.5 - 3.5 (RB20E) (] 4 Rear oil seal retainer [Point €]
T ’ " Rear oll seal [Paint 5]

x] &
Water pump bolt H -
Alternator adj bar * Reainer bolt [C]
g 0.7~08

~ Cylinder block {Point 28, 29]

LT TR Oifjet 3.1~ 41 Flywheel bolt
27 Ouing @ (RB20DET)[C]  MT145-155
‘ AT 9.5~ 10.5 [Point 3]

=
- Oil purmp 2 Main bearing . .
gasket (3 n (Point 24.25, 26'1’ Reinforce plate (M} [Pow!zt 4
ilot bush M/T [Point 18] |/
W ‘ Bolt (4) 3.8 - 5.1 ’// ﬂ/ 1; Pilot converter A/T[Poi
ront off sea o ' ot strainer boit 1.6 ~ 2.1 ' ;
IH pPUMD  Crankshaft [Point 21, 2? @
Piston ring

(Point 13. 18]

Piston [Point 12. 18]
€3 Snap ringly, ,;,

Piston pin [Point 14, 16 ﬁ
Con'red [Point 7. 17]—

n Cen'rod bearing...- ==

[Point 9, 10, 11] %
Con'rod cap-

Con'rod nut ’ oF
RB20E Main bearing cap il
(1)1.4~16  [Point 23] £
(2y2.3-3.9
RB20DE, DET
(1)1.4~1.5

(2)3.9 ~4.5[Point 8]

Q Copper washer-=«

] «g-m [C)0rain plug 3.0 ~ 4.0—~°
E Liquid gasket Main bearing cap
I Engine oil [Point 23]

Q Replace after every disassembly (RB20DE / DET)

Additional work required:
» Remove and install the following parts:
* Engine
» Exhaust manifold ASSY
« Turbocharger (RB20DET)
+ Collector ESSY (RB20E)
* Intake manifold ASSY
* Timing belt
» Rocker cover, cylinderhead ASSY
« Alternator
« Water pump
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[Point 1] Remove & install engine stand
* Install the engine sub attachment using 4 bolts on left side
of the engine.

Engire sup
T atlacnmen

MICx 1.5(2)L =40

) M1Dx1.5L(4):301
Engine attachment ;

+ Setdial gauge to flywheel where it contacts clutch.
+ Turn the flywheel and measure the run-out.

[Point 2] Flywheel run-out ‘
Run-out limit (mm): 0.10 |

[Point3] Remove & install flywheel (drive plate) bolts

Removal 5

+ Insert a stopper between cylinder block and the crank shaft \
to stop crankshatft from moving. |

Installation

« Coat the thread and flange of boits with engine oil when

installing the bolts.

.-~ Drive plate
"~ Reinforce
y plate

[Point4] Reinforcement plate installation (A/T vehicle)
» Take care with installation direction wen installing
reinforcement plate for A/ T vehicles.

[Point 5] Remove & install rear oil seal
Removal
» Use tool such as screwdriver to remove seal.

Installation

+ Care must be taken not to scratch or damage the oil seal
perimeter area. Use oil seal drift (outside diameter:
110mm) to install new oil seal.

» Apply a coat of engine oil or chassis grease to oil seal lip
area.
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[Point 6] Remove & install rear oil seal retainer

Removal

« Insert a screwdriver in the gap between main bearing cap
and rear oil seal retainer to remove seal.

Cleaning

« Use scraper to remove liguid gasket.

« Clean the cylinder block side in the same way.
»  Wipe mating surface with white gasocline.
Caution:

Also remove liquid gasket in the grooves.

Installation
« Apply liquid gasket and install unit within 5 minutes.

+ Cutnozzle end of the liquid gasket (KP510 00150) tube as

shown in the figure on right. Use tube presser for
application.

» Apply liquid gasket continuously to rear oil seal retainer.
Caution:

Make sure liquid gasket width is 2.0 ~ 3.0 mm.

Refill engine oil and start the engine 30 minutes after
assembly is completed.

[Point7] Con’rod side clearance inspection

+ Use thickness gauge to measure the thrust clearance
between the con’rod and the crank arm.
Standard value (mm): 0.2~03
Limit value (mm): 0.4

[Point 8] Con’rod nut tightening
+ Tighten nuts in two stages.

(RB20E)
1sttime Torque wrench (kg-m): 1.4~1.6
2ndtime  Torque wrench (kg-m): 1.4~16
(RB20DE / DET)
1sttime Torque wrench (kg-m): 23~29
2nd time Torque wrench (kg-m): 3.9~45
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[Point 9] Install con’rod bearing

« Coat engine oil to bearing surface when installing con’rod
bearing. Do not apply engine oil to rear surface of the
bearing, clean this area. .

» Align con'rod bearing retainer notches and install {left side).

+ Make sure the con’rod body oil hole and the bearing oil |
hole is aligned.

[Point 10] Con’rod bearing oil clearance inspection

(A) Measuring basis

» Installcon’rod bearing to con'rod and con’rod cap then
tighten the con’rod nuts to specified torque. Measure
con’rod bearing inside diameter. Inside |

+ Oil clearance can be caiculated using the crank pin outer imicrometers”
die measured using points in [Point 27].
(Oil c|earance) = S A

(Bearing inside diameter) - (Crank pin outer die)
Standard value (mm): 0.011 ~ 0.035
Limit value(mm): 0.090

« Selectthe bearing using [Point 11] as a reference if the oil
clearance is over the limit value.

(B) Using plastigauge
Remove any dust from crankshaft pin and bearing surfaces.

« Cutoff a piece of plastigauge slightly shorter than the
bearing width. Place the plastigauge on the crankshaftin
direction of axis. Care must be taken not to place itonthe .
oil hole.

« Assemble connecting rod bearing in connecting rod cap
and tighten connecting rod nuts to specified torque. ,

« Remove con’rod cap and bearing and measure plastigauge 7/
width with a plastigauge scale.

Caution:

Never turn the crankshaft or connecting rod while plastigauge

is being inserted.

 Cylinder )
{No.stamped ;|| Oilhole E
. Jil% Con'rodbig |

[Point 11] Con’rod bearing selection ‘ T
NN end grade Nol|

+ Select the correct sized bearing as the con’rod bearing ;

prevents fluctuation in the oil clearance. Three bearing +stamped
thicknesses are available depending on inside diameter g
of the big end of the con'rod and the crank pin diameter. oo joumal grade o ~ |
+ When replacing the con’rod bearing, check big end inside |1 - 6tomleftside .| -
diameter gauge (indicated on the opposite side of the 'I;J‘;Wf'_p;”ﬂg;’dei SN ‘\
con’rod hole) and the pin diameter grade (indicated on lett side 70 IS
. N = (T
crankshaft No. 1 counterweight front surface). e -
| el S Iy
fﬁ-\ P
.\:\) -
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Con’rod bearing selection chart
RB20E

G

Bearing grade No. STD o Bearing grade No. R STDA
Bearing thickness {(mm) | 1.506 / 1.502 | Bearing thickness {mm) | 1.5610/1.506
Qil clearance {mm) 0.014 /0.035 | Oil clearance (mmj 1.014 /0.035
identification colour None Identification colour Brown

Bearing grade No, STD ¢ Bearing grade Ne. STD 2
Bearing thickness (mm) | 1.510/1.506 |Bearing thickness (mm} | 1.514 /1510
Oil clearance (mm} 0.012 / 0.034 | Gil clearance {mm) 0.011/0.032
identification colour Brown identification colour L Green

Bearing used (Width 16mm)

RB20DE / DET

Bearing grade No. STD O Bearing grade No. STD 3
Bearing thickness (mm) | 1.506 / 1.502 | Bearing thickness {mmj | 1.510/1.506
Qil clearance {mm) 0.014 /0,035 [ Cil clearance (mm) 1.014/0€.035
identification colour None dentification colour Brown

Bearing grade No. STD 1 Bearing grade No. STD 2
Bearing thickness (mm) | 1.510/1.506 |Beanng thickness (mm) | 1.514/1.510
Qil clearance (mm) 0.012 / 0.034 | Qil clearance (mm) 0.011/0.032
identification colour Brown leentiﬁcation colour Green

+ When using undersize bearings, measure bearing inside
diameter when bearing is installed. Grind pin so oil
clearance conforms to specific value.

Bearing undersize chart

US0.08 1.548 /1540 8

US0.12 1.568 / 1.560 12 J

US0.25 1.633/1.625 25
Caution:

Care must be taken not to scratch fillet roll when the crank pin
is being grounded to use undersize bearing.

[Point 12] Piston pin con’'rod ASSY
Removal [ )
« Use tools such as end of hammer and push it towards the |

cylinderhead side. ;
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Removal

» Setthe crank pin at B.D.C {(bottom dead center) position.

+ Coatengine oil to cylinder bore, crank pin and piston.

+ Use piston ring compressor to install piston pin and con'rod
ASSY o the cylinder block.

» Make sure to position oil jet correctly when installing it to .
Fe

RB20DET engines so that the oil jet and the piston will not e
interf - Positioning ™
interfere. hole
Caution: | Front mark -
Front mark on the piston should face engine front side when
installing. Oil hole and baffle notch of con’rod and con’rod Oilhole - —— 1
cap should be on right hand side of the engine when | =
installing. Notch . N2'

[Point 12] Remove & install piston ring
Removal

+ Use piston ring expander to remove rings.
Caution:

Care must be taken not to scratch piston. ¥ Piston ring
expander

Installation i
Identification mark

» The stamped marks on top and second piston ring .
openings must face up. ; / ‘N

+ Position the piston rings as shown in the figure on right Ol g spacer Top finG opening
to install. il ring
: . pper rail opening
Caution: Front marsé

Care must be taken not to scratch piston. \@
S

Oil ring lower
Second ring opening raii opening
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[Point 14] Remove & install piston pin ;
(Engine number RB20 - 030511 in case of RB20E for C32)
+ Connection process for the piston and the con'rod is called |
press fit method. Piston pin press stand ASSY mustbe
used to remove the piston pin. |

(RBZODE / DET) :
Connection process is called full float method. Use a heat
gun to heat piston to 60 ~ 70°C when removing and
installing piston pin.

« Place suitable tool against piston pin and press or use
plastic hammer.

Piston pin press-fit

+ Place the piston front mark so the con’rod oil hole faces
right side of the engine (left side when viewed from front)
and press-fit.

Caution:

Press-fit the piston pin from the front of piston to the rear side

of piston.

[Point 15] Piston pin inspection
« Use the micrometer to measure outside diameter of piston
pin skirt.
Measuring location from skirt bottom :
(RB20E) 20mm
(RB20DE / DET) 15mm
Outside diameter standard value (mm}
(RB20E) 77.915 ~ 77.965
(RB20E / DET) 77.925 ~ 77.975

measuring £ TN
iti .,

+ Use micrometer to measure piston pin opening diameter. posqu_____ L
Standard value (mm): 4+
(RB20E) 18.987 - 18.999 L measurement: RB20E: 20mm
(RB20DE / DET)  20.987 ~ 20.999 RB20DE / DET. 15mm

Press fit type RB20E for C32  18.995 ~ 19.000

[Point 16] Piston pin inspection

+ Use micrometer to measure ouiside diameter of piston pin.
Standard value (mmj):

(RB20E) 18.989 ~ 19.001

(RB20DE / DET) 20.989 ~ 21.001

Press fit type RB20E for C32 18.995 ~ 19.000

Micrometer
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» Piston pin clearance is the figure obtained by subracting
the piston pin outside diameter [Point 15] from the piston —.
pin hole inside diameter [Point 16]. |

Piston clearance at normal temperature (20°C):

0 ~-0.004mm ‘

Piston clearance at normal temperature (20°) for press !

fit type RB20 for C32 is between 0.008 ~ 0.010mm _

« Insert the piston pin as shown in the figure on the right and |
check if it move smoothly. :

[Point 17] Con’rod inspection
Bend and torsion inspection § {
« Use con'rod aligner to measure the bend and torsion. J

" Thickness
r - gauge

Bend limit (1/100 mm): 0.025 glfnr’]gd —
Torsion limit (1/100 mm): 0.025 | ° -
i
Small end inside diameter inspection Q{ P

Standard value (mm):
(RB20E)
{(RB20DE / DET)
Press fit type RB20E for C32

19.000 ~ 19.012
21.000 ~ 21.012
18.965 ~ 18.978

[Point 19] Con’rod small end bushing clearance ,

« The difference between the small end inside diameter [Point !
17] and piston pin outside diameter [Point 15] is the
bushing clearance (full float type).

Bush clearance standard value (mm):

0.005 ~ 0.017 |

» The con’rod small end and piston pin outside diameter are
separated into two grades at the factory. Make sure that
the grades (0.1) conform for both parts because the rod
and pin are selected and fitted according to bushing
clearance.

Inside micrometer

[Point 18] Piston ring end gap and side clearance
gap inspection
+ Use a piston to press the piston ring into the middie of the
cylinder and measure the gap.

T

022 -~ 045 0.19 ~0.45 020 ~0.76
022 ~ 045 0.19 ~ 045 0.20 ~0.76
0.22 - 0.39 0.19 ~ 0.45 0.20 ~0.76
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Side clearance inspection
» Measure the clearance between the piston ring and the
piston ring groove.

0.040 ~ 0.07Y3 | 0.030 ~ 0.063 | 0.035 ~ 0.140

0.1 0.1

[Point 19] Remove & install pilot bushing
Removal
» Use a pilot bearing puller to remove pilot bushing.

Instailation
» The pilot bushing installation position is as shown in the
figure on right.

[Point 20] Remove & install pilot converter (A/T)
« Make sure to install pilot converter in correct direction.

[Point 21] Crankshaft thrust clearance inspection

» Use athickness gauge to measure the clearance between
the thrust bearing (No. 4 bearing) and the crank arm when
moving the crankshaft forward or backward.
Standard value (mm): 0.05 ~0.18
Limit value (mm): 0.3

[Point 22] Remove & install main bearing bolts

« Remove bearing boits in the roder shown in the figure on
right.

+ Tighten bolts to specified torque in two to three stages in
reverse order shown in the figure. Make sure the crank
shaft turns smoothly after tightening the bolts to specified
torque.
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[Point 23] Remove & install main bearing cap

(RB20E)

+ Use main bearing bolt to remove bearing cap by shifting it
forward and backward.

» Main bearing distinction can be checked by marks on each |
main bearing.
» Make sure to face the arrow mark on the bearing to engine
front when installing No. 3, 4 and 5 bearings. “

(RB20DE / DET) |
« Make sure to install the main bearing cap in correct
orientation when installing.

[Point 24] Main bearing inspection . Grush neight

» The bearing end should protrude when installing the main
bearing to the cylinder block or main bearing cap.
This protrusion is called the crush height.

[Point 25] Main bearing oil clearance

Using bore gauge and micrometer (Method A)

» Install main bearing in cylinder block and attach bearing
cap. Tighten bearing cap bolts to specified torque and
measure bearing inside diameter.

» The oil clearance distance can be calculated from the
values for outside diameter of the crank journal measured
in [Point 27].

(Oil clearance) =

(Bearing inside diameter) - (Crankshaft outside diameter)

Standard value (mm): 0.020 ~ 0.047
Limit value {(mm): 0.090

« If oil clearance exceeds the limit value refer to [Point 26] to
select suitable bearing.
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Using plastic gauge (Method B)

» Remove all dust and oil from each crankshatft journal and
bearing surfaces. |

« Cutapiece of plastigauge slightly shorter than the
bearing gauge width. Place a plastigauge on crankshaft
in direction of axis, care must be taken not to place on oil
hole.

» Assemble the main bearing and bearing cap and tighten
cap bolts to the specified torque.

» Remove bearing cap and the bearing. Measure
plastigauge width on plastigauge scale.

Caution:

Do not turn crankshaft while plastigauge is being inserted.

If excessive bearing clearance still exists, use a thicker main

bearing or undersized bearing so that the specified bearing

clearance is obtained when measured by method A as well.

[Point 26] Main bearing selection and engagement

« Select correct sized bearing as the main bearing
prevents fluctuation in the oil clearance. Five different
bearing thicknesses are available to fit the cylinder block
bearing housing and crank journal diameter grades. Sy

Note:

| T
. . _ | No.2 No.3 No.4 No.5 No.6 No.7!
Selection engagement is performed only for standard size. | No. 1 bearng housing grade No.

» Check the bearing grade (indicated on bottom face of the [Mainjournal grade number

cylinder block) and journal diameter grade (indicated on ~ [No- 1 ~ No. 6from jefl side- | s \:
crankshaft No. 1 counterweight front surface) when Fin journal gfade ‘
replacing the main bearing. from left side /‘ \')/4,

» Select main bearing with proper thickness according to the /f \ j ,
following table. Stamp examp;% /Jgﬁ [

STD ¢ STD t STD 2

1.825/1.821 1.829 /1.825 1.833/1.829

0.020/0.045 0.021/0.046 0.022 / 0.047
Black Brown Nore
STD 1 STD 2 STD 3

1.829/1.825 1.833/1.829 1.837/1.833
0.028 / 0.045 0.021 /0,046 0.022 / 0.047

Brown None Yellow
STD 2 STD 3 STD 4
1.833/1.829 1.837 /1.833 1.841/1.837
0.020/0.045 0.021 /0.046 0.022/0.047
None Yellow Blue
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diameter when bearing is installed and grind journal so oil

clearance conforms to specified clearance.

1JS0.25 1.960 /1.952 25
Uso.50 2.085/2.077 50
Caution:

When crankshaft journal is being ground for use with
undersize bearings, do not scratch the fillet roll.

[Point 27] Crankshaft inspection
Out-of-round and taper inspection

+ Use micrometer to measure each journal (No. 1 ~ 7) and

each pin (No. 1 ~ 6) in four locations shown in the figure on

right.

« The out-of-round value is the difference of the dimensions

in directions A and B.
« Thetaper value is the difference of the dimensions
measured at points 1 and 2.

Out-of-round and taper limit (mm):

Pin and journal inspections
» Use micrometer to measure pin and journal diameters.

(RB20E)

Below 0.005

Pin diameter standard value (mm): 41.961 ~ 41.974

Journal diameter standard value (mm): 54.951 ~ 54,975 i

(RB20DE / DET)

Pin diameter standard value {mm): 44.961 ~ 44.974
Journal diameter standard value (mm): 54.951 ~ 54.975

Curve inspection

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

» Position the dial gauge vertically on middle of No. 4Joumal -
as shown in the figure on the right. ‘

+ Turncrankshaft by hand and read dial gauge movement.
* The Run-outis equal to half of dial gauge movement.
Limit value (mm):

0.05
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[Point 28] Cylinder block inspection and correction
+ Remove all oil and water deposits, gasket, seal material . Scraper
and carbon from cylinder block.

T

//L T
);7:;;93 ', ) \4
e T Sy
. . . . P S » G
Upper surface distortion and wear inspection 4 1 7/ el
» Cleanupperface of the cylinder block and measurethe — - — -
distortion in six directions.
Limit (mm): 0.1

+ |fthe distortion exceeds the specified limit, resurface the
face with surface grinder or replace block if necessary.

Cylinder inside diameter inspection

- Use bore gauge to measure cylinder bore for out-of-
round and taper. Measure in three venrtical iocations (A, B |

& C) and two dlrectlons (X & Y) for a total of six locations.

77.950 ~ 78.000

0.2

0.015

0.010

(1) Out-of-round measurement is the difference of
measurements in two directions (X & Y).

(2) Taper is the difference of measurement at top and v
bottom (A & C).
« Perform honing or boring when abnormality is found. ~ Teo ! xx
I Tl 8 7
C
Cylinder honing

+ There are three types of oversize pistons, STD (Standard
+0.02), OS (0.5)and OS (0.1). When oversize pistons are _
used, hone the cylinder so the clearance between the
piston and the cylinder conforms to the specified value
described in [Point 29]. Oversize piston rings must be used
that fit the oversize piston.

[Point 29] Piston and cylinder bore clearance
« The clearance can be calculated from the measured
values for the piston skirt outside diameter [Point 15]and
cylinder inside diameter [Point 28] (X direction B location).
(Clearance )=  (Cylinder inside diameter) -
(Piston skirt outside diameter)
Standard at normal temperature (mm):
(RB20E) 0.025 ~ 0.045
(RB20DE / DET) 0.015 ~ 0.035

EN - 230



TROUBLE DIAGNOSIS
RB26DETT / RB20E / DE / DET / CA18i/ RB25DE ENGINE

EN3 ECCS (ELECTRONICALLY CONCENTRATED ENGINE
CONTROL SYSTEM)

1. TROUBLE DIAGNOSIS
1-1 TROUBLE DIAGNOSIS PROCEDURE

- - Ask customer in detail about
| Customer interview - — — — — — — | Pproblem occurrence condition,
environment and the problem.

| Problem confirmation - — — — — — — — Check the problem and understand
occurrence condition.

———————— Narrow down suspected systems.
| Basic inspection |

Self-diagnosis }

Spark?
Fuel? « Actuator function
: TR + Qutput signal
Inspection for individual systems |- — — — — — . Harness
+ Input signal
+ Sensor
| Confirmation test |
Caution:

Engine problems are roughly divided into two types: problems relating to engine main
body and those related to control system. This section explains the trouble diagnostic
method for the control system under the assumption that the engine main body is normal.
Consequently, attention should also be paid to the condition of the engine main body and
gasoline quality.
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FOR ACCURATE & QUICK DIAGNOSIS
Cautions when carrying out diagnosis

Remove the battery terminals and place key switch in
OFF position when removing or connecting ECCS C/U
harness connector from ECCS C/U.

 Position the connector and tighten installation screw until
orange projection is level with surface when connecting
ECCS C/U harness connector.

g

o =
Installation Red projection
S5Crew

Bent
i : &l
» Check the connector pin terminals for any bent or X
deformation when removing or connecting ECCS C/U (e
harness connector. P S
aQ
Broken

Check inout / output
signai before
replacing ECCS C/U

« Make sure to carry out components function check and
ECCS C/U input signal check before replacing ECCS
C/U.

« After “Diagnosis procedures” carry out the test drive and
self-diagnosis.

= Short circuit will occur if proves from same position
comes in contact when measuring battery voltage of
ECCS C/U components using circuit tester. Make sure W
to connect one side of tester prove to different place. : ECCS control unit

Inspection
component
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Cautions when handling ECCS C/U

ECCS C/U installation
» Only install ECCS C/U specified for your vehicie.
« Do not apply unnecessary power to installation bracket.

Connector instailation

Keep the following points in mind when removing & installing the connector:

Removal

« Make sure the ECCS relay is “OFF” after turning off the key switch.

+ Hold the connector body to remove connector. Never pull the harnesses to remove.
Installation

« Install connector when key switch is in "OFF” position.

+ Check the ECCS C/U side connector pin for any bent or deformation before instaliation.
+ Tighten the bolts securely until red projection is level with surface.

ECCS voltage
+ Never connect the battery in reverse.
+ The battery voltage should be between 10V ~ 16V.

Idle revolution adjustment volume
+ Do not turn the knob over the lock position.
+ Do not operate the adjustment volume when below 0°.

Moisture & oil content

« Care must be taken to keep all rain drops and water droplets away from ECCS C/U.

+ Take note of water droplets from rapid temperature change. Make sure ECCS C/U has
dried completely before installing to the vehicle.

» Do not let oil content adhered to the connector device.

+ Avoid cleaning ECCS C/U using benzine or white spirit.

Dropping & strong impact
» Do not drop, tap or apply strong impact to ECCS C/U device.
+ Do not use ECCS C/U unit with bent top or bottom cover.

ECCS C/U screw & cover

* Do not remove ECCS C/U cover.
» Do not rotate screws on ECCS C/U body.
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DIAGNOSIS PROCEDURE

(1) Diagnostic worksheet _
« Feelings for a problem depends on each
Key points customer. ltis important to fully understand
the symptoms and conditions of a vehicie
What ........... Vehicle & engine model when a customer complains. .
When ... Date, frequencies » Check with your customer in what condition
Where ... Road conditions problem occurs and use as a reference when
HOW ©oooovn. Operation conditions, carrying out test drive. .
Weather conditions + Make a good use of a diagnostic worksheet
Symptoms such as the one shown below in order to
utilize all complaints for troubleshooting.
Customer name Registration Initial registry
MR / MRS / Miss / MS No. date
Vehicle type Chassis No.
Manuf. . .
Date Engine TiM | MITAIT Mileage {km)
No combustion Partial combustion
Startability Hard to start (Cold climate, warm climate, constantly)
Other [ ]
No first idling high idle Low idle
Idling ldling unstable
Other [ ]
Symptoms
Stumble Knocking Spitting Lack of power
Driveability Lack of acceleration
Other [ ]
At the time of start ~ While idling  While driving
Engine stall Just after stopping  While loading
Other [ ]
Incident occurance Since new Recently
Frequency All the time Under certain conditions ~ Sometimes
Not affected
Weather Weather Fine Cloudy  Raining Snowing Others | ]
condition | 1o oerature Hot Warm Cool Cold  Humid Approx. °C
Engine conditions Cold Afterwam-up  During warm-up  Water temperature °C
Road conditions Intown  Insuburbs  Highway  Off road (up / down)
Not affected
- - At starting  While idling Atracing  While accelerating
Driving conditions While cruising While decelerating While turning (right / left)
Vehicle speed: km/h,  Engine rev. mm, M/T gear
Other condition
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Problem confirmation
» Customer’s explanation is often insufficient in clarifying
the status of the problem. Reproduction of the problem

on the actual car and its confirmation and analysis are

therefore essential. If unable to reproduce the problem,

ask the customer 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 contacts or other

problems.

+ ltis also recommended to collect and analyse the data

using CONSULT while driving.
+ When checking the actual vehicle, record data on normal
portions to assist in diagnosing a problem.

| see,
this is the
\ problem

Rattle
Rattle

i

Alr fuel ratio

Pressure regulator

Lean

Carry out active test and function test
using CONSULT. OR remove vacuum
hose and apply negative pressure using
vacuum pump.

Rich

Carry out active test and function test
using CONSULT. OR remove vacuum
hose and apply pressure using vacuurm

pump.

lgnition timing

Crank angie sensor

Decrease angle

Rotate crank angle sensor clockwise.

increase angle

Cany out active test and function test
using CONSULT. OR rotate crank angle
sensor anti-closkwise.

Cany out active test and function test

O, sensor tShUtdow.T using CONSULT. OR remove O, sensor
Air fuel ratio control i emporanty harness connector.
10 co Carry out active test and function test
Control unit Operation check |using CONSULT.  OR carry out seif
diagnosis mode 2 in 2000 rpm.
Carry out active test and function test
Increase using CONSULT. OR rotate idle
. adjusiment screw anti-clockwise.
ldle revolution AAC valve Carry out active test and function test
Decrease using CONSULT.  OR rotate idle

adjustment screw clockwise.

Harness cables

Harness connector or

Default connector
contact

Shake or tap lightly.

Turn on the engine quickiy and check

wiring OR wiring default !defalt contact caused by engine torque
movement.
Cool down using ice efc.
: Caol down Do not overcool the unit.
Temperature Control unit - - -
Warm u Warm it up using drier etc.
P Do not overheat the unit.
. . . Moisten
Moisture Electronic component Moisten Do not pour water directly on unit.
. . Turn ON the headlight switch, Air
Electricity load Switch ioad Appiy load conditioner. rear defogger etc.
ldling switch condition Contrel unit ON-OFF switch [Operate acceleration (Open/ Close)
- . . - K h cyli igniti ing timi
lgnition spark Timing light Correct ignition Check each cylinder ignition using timing

light flashing.
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(3) Self-diagnosis

- If problems are attributable to the ECCS signal system,
problem diagnosis should be narrowed down using the
self-diagnostic function.

What happened up to present? Self-diagnosis

How is the signal system at present? Real-time diagnosis or switch ON/OFF
diagnosis using the CONSULT “Data
monitor” function.

(4) Basic inspection

« Check to see if three elements of combustion are
functioning normally. Find out which system is faulty: Fuel
system, ignition system or idling control system.

Fuel? Are injector fuet pump operating?
Ignition? Are spark present?

Idling control?  Is AAC valve operating?

Air-fuel ratio? Is air-fuel ratio feedback function normail?
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(5) Individual system inspection

+ An effective method to carry 0wt ECCS 2 agnesis is to check the control unit output
signal first. According tothe resw..'s ¢ *re cutput signal, continue diagnosis by checking
input signals, individual parts sucr as aciuator and sensors.

[Procedures]

Note:

The input data must be monitored first when using CONSULT.

(Only checking the output data does not provide accurate results).

YES| Output signal to NO
actuator is provided

YES Actuatoris | NO YES | Inputsignal | NO
operating M is provided
NO Output harness is Input sensor
broken or shorted output is provided
YES NO YES
YES Act_t_latorlnt_ernal
l__ resistance is normal
Actuator is seized NO
or clogged
NO YES
Check other Actuator Harness Control unit Sensor Harness
system is faulty is faulty is faulty is faulty is faulty
[Analysis]

Control unit Actuator

No sensor Sensor output is Input signal is | Actuatorand Output signal is
output indicates present even with provided withno | | control unit is present but
afaulty sensor. ne input signal. output signai. normar sut ne actuator does
It indicates Indicates fault outc.tsgrnal s not operate.
harness is with controi unit crovizez. Tre Fault with
broken. Farress S Croke actuator.
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DIAGNOSIS

(6) Trouble diagnosis using measuring instruments
(Operations in square frames[ | to be performed with CONSULT.
1. Reproducible problems
Diagnosis (Data collection)
"SELF-DIAG TEST" "DATA MONITOR
. : -Input signal monitering
Cvg)hrf gdli-s_ll_ng_ DATA MONITOR -Monitoring of calculation resuits |
- Switch ON/OFF sent to output system
- Real time diagnosis
"ACTIVE TEST"
{Check operation of input &
output signal system). L Analysis
—{Oscilloscope

2.

{Wave aobservation for injector,
ignition system, AAC valve and

andi
other output signals). tLrJ]r;df;i::dmg
When not usin i i _
CONSULT g Selfbdlagdnoas Oscilloscope
(on-poard) {or circuit tester)
{0 signal waveform observation)
"DATA MONTOR" F
Non-reproducible "ACTNVE TEST
roblems —— "FIELD TEST' 4
P (Waveform observation using [ Analysis
oscilloscope)
OR
Wave form cbservation using _
oscilloscope. Understanding
the cause
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1-2 MAJOR ECCS INPUT SIGNALS AND CONTROL ITEMS
It is important to understand the relationsnip between the input signal and control items
{output) of ECCS to efficiently determine the cause of problems.

TROUBLE DIAGNOSIS
RB26DETT / RB20E / DE / DET / CA18i/ RB25DE ENGINE

Crank angle senscr
- 180°, 120° signal

Determination of injector
tnjection timing.
Engine rem input signal.

Igrition timing start
point.

Engine rpm input signal.

Crank angle sensor 1°
signal

Engine speed input signal.

lgniticn timing count.

Engine speed input
signal.

Air flow meter

Intake air volume measurement
and control of injector injection
pulse width.

ignition timing contral.

Water temperature
sensor

Engine temperature enrichment
correction.
Fuel cut range change.

lgnition ttming
alteration due to water
temperature.

Target speed change
according to water
temperature.

Start signal

Start time enrichment.

Ignition timing control
during cranking.

Throttle valve switch
{ldle contact point)

Fuel cut due to ON signal.
ON-OFF time enrichment.

lgnition timing change.

idle control start by ON
signal.

Throttle sensor

Fuel injectron interruption.
Enrichment correction duning
acceleration .

Fuel cut judgement during
speed change.

Intake air volume measurement.

Vehicle speed sensor

Fuel cut changeover vehicle
speed.

Fuel cut at Okm/h vehicle
speed.

Transmission sift position.

[dle controi start at when
vheicle speed is below 8
km/h.

Exhaust gas sensor

Pulse width control by air-fuel
ratio feedback.

Detonation sensor

lgnition timing change.

Battery voltage

Putse width correction.

Exciation angle
change.

Target rpm change.

Air conditioner switch

Target rpm change after
engine warms up.

Neutral switch

lgnition timing change
{at idle).

Idle control start in
neutral positon.

Power steering switch

Prevention of engine
speed reduction when
power steering Is turned.
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TROUBLE DIAGNOSIS
RRB26DETT / RB20E / DE / DET / CA18i/ RB25DE ENGINE

DIAGNOSIS CHART ITEM BY PHENOMENON

Unabletostart............ No initial combustion.

Unabletostart............ fnitial combustion occurs but it is not complete.
Difficultto start ........... Hard to start when engine is cold.

Difficult to start ........... Hard to start after engine warm up.

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

Pooridling ................. Low idle rpm (after warm up).

Pooridiing ......c.c........ High idle rpm (after warm up).

Unstableidling ........... Engine is cold.

Unstable idling ........... After engine warm up.

Poor driveability ......... Engine breathing.

Poor driveability ......... Knocking.

Poor driveability ......... Lack of output, poor acceleration, poor response.

Engine stalis when start driving.

Engine stalls while idling.

Engine stall while driving.

Engine stall when decelerating or immediately after stopping.
Engine stall when electrical load or power steering load is applied.
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Diagnosis chart by phenomenon

(1) Unabletostart.......... No inittal combustion

[Analysis]

+ Ignition spark is not generated or no fuel is injected.

+ Check if the fuel pump is rotating.

« If there is 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.

» Ifthe injector is operating but no spark is generated, control unit and crank angle sensor
can be judged as normal. Check the ignition output system (power transistor, ignition,
coil etc.)

« |fignition out spark is generated but injector is not operating, check the ignition output
system (injector power supply, harness etc.)

[Chart]
FUEL PUMP?
Operating? TC heck fuel hose for tension in CONSULT active test mode.
OR
Check if pump operating noise can be heard for five seconds after
turning ON the ignition. (If not check fuei pump system)
INJECTOR?
Operating’?—[ Injector noise can be heard when cranking
OR

Check using CONSULT data monitor mode if injector puise is output
when cranking engine.

If not correct

« Check control unit terminal voltage when cranking engine.

« Check injector power supply circuit.

» Check crank angle sensor input signal.

IGNITION SPARK?
Is there a Check if tachometer needle moves during cranking.
spark? E Check using real-time diagnostic mode (CONSULT data monitor).
Check using timing light.
» Remove the plug and check for actual spark.
If not correct
= Check control unit output signal (ignition signal}
» Check control unit input signal {crank angle sensor)
« Check power transistor and ignition coil resistance value.
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(2)  Unabletostart.......... Initial combustion occurs but it is not complete.

[Analysis]
Occurrence of initial combustion means that sparks are created. The following three cases
are possible.

1. Initial combustion only.
+ |s fuel system working? (fuel pump, injector etc.)
2. Engine fires incompletely.

« Checkif fuel injection quantity is too small or large.
» Check the fuel pressure.
» Check if water temperature enrichment is provided.
» Check if start time enrichment is provided.
» Check if ignition timing is normal.
3. Engine fires completely if accelerator pedal is pressed and depressed.
« Check if AAC valve operation is normal.

[Chart]

FUEL PRESSURE?
Is pump operating? —(: Check fuel hose tension in CONSULT active test mode.
CR
Check if pump operating noise can be heard for five seconds
after turning ON the ignition.
Is fuel pump operating during cranking?
{If not check fuel pump system)

INJECTION QUANTITY?
Water temperature Check water temperature of CONSULT data monitor mode.
enrichment providec;[OR
Disconnect water temperature sensor and check for any
change.
« Check water temperature resistance value.
+ Check water temperature sensor output voltage.
Start time enrichment—Check “START” signal ON/OFF (CONSULT data monitor
provided? mode).

IDLING CONTROL?
Is idling rpm Check AAC valve operation (CONSULT active test mode).
increased? ECheck if AAC valve is fully closed.
Check AAC valve circuit for disconnection or loose connectors.

IGNITION SYSTEM?
Ignition timing ———— Try to advance or retard timing angle.
normal?
Is ignition correct? _l: Check spark plugs for fouling.
Check for ignition misfiring.
(Check using a timing light or CONSULT real-time diagnostic
mode).

EN - 242



TROUBLE DIAGNOSIS
RB26DETT /RB20E . CE DET/CA18i/RB25DE ENGINE

(3) Difficulttostart ......... Hard to start when engine is cold.

[Analysis]

Inspect the system relating to water temperature as this problem only occurs when the

engine is coid.

+ Fuelinjection enrichment from engine temperature sensor signal is not functioning when
temperature is low.

+ |dling speed control is not functioning.

+ Start-time enrichmentis not functioning.

« Cranking speed is too low.

[Chart]

ENGINE TEMPERATURE CORRECTION?

Engine temperature -— Check using CONSULT data monitor mode.

sensor signal? IOR
Disconnect engine temperature sensor connector and check for
any change.
Check engine temperature sensor resistance value.
Check engine temperature sensor output voltage.

Idling control? Check if ACC valve for operation (CONSULT active test).
ECheck if ACC valve is not fully closed.

Check ACC valve circuit for disconnection, loose connector etc.

START-TIME ENRICHMENT?
Using CONSULT data monitor mode check if START signal is
provided.
CRANKING SPEED?
Is battery normal?
Inspect starter, starter cables (resistance, poor contact etc.)
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(4y Difficulttostart ......... Hard to start after engine warm up.

[Analysis]

This problem may also be related to the water temperature control.

» Check engine temperature correction is inaccurate.

« Check if fuel pressure is correct or if air bubbles are generated in the fuel wen the
engine is hard to start, especially when water temperature is high.

» Check if engine cranking speed is low.

[Chart]

ENGINE TEMPERATURE CORRECTION?
Engine temperature—Inspect using CONSULT data monitor.
sensor signal? -[:OF{
Disconnect engine temperature sensor connector and check for
any change.
» Check engine sensor resistance value.
» Check engine temperature sensor output voltage.

FUEL PRESSURE?
Increase fuel
pressure to check

Remove vacuum hose for pressure regulator or clamp return hose.

CRANKING SPEED?
Is battery normal?
Inspect starting system.
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(5) Difficulttostart ......... Hard to start regardless of engine temperature.

[Analysis]

Spark arc is created but air-fuel ratio could be incorrect.

» Check fuel pressure.

+ Check fuel injection quantity. {Is engine temperature correction accurate?)
« Check if idling speed is controlled.

« Check if cranking speed is too low.

[Chart]

FUEL PRESSURE?
Fuel pump? TUse CONSLILT active test mode to check fuel hose tension.
CR
Check if you can hear pump operation noise for five seconds after
turning ignition switch ON.
+ Check if you can hear pump operation noise when cranking.
» Check if fuel pressure is approx. 2,5 ~ 3 kg/cm?. (the value differs
depending on CA18i, RB20SOHC and DOHC).
Increase fuel Disconnect vacuum hose for pressure regulator and check for any
pressure to check  change. (or clamp return hose)
Fuel system for Inspect fuel filter.

clogging

ENGINE TEMPERATURE CORRECTION?
Engine Inspect with CONSULT data monitor.
senso%

temperature OR
signal? Disconnect engine temperature sensor connector and check for
any change.

» Check engine temperature sensor resistance value.
+ Check engine temperature sensor output voltage.
Idling control? Check if AAC valve operation is narmal (CONSULT active test).
E Check if AAC valve is not fully closed.
Check AAC valve connector circuit is disconnected, loose
connector etc.

IGNITION SYSTEM?

Ignition misfiring Check in real-time diagnostic mode (CONSULT data monitor).
Check crank angle sensor output for missing pulses (CONSULT
data monitor mode or with oscilloscope).

Is spark plug gap normal?
Check for any leak from high-tension cable.

Is ignition timing —— Check by advancing or retarding the angle.

normal?

CRANKING SPEED?
‘ Is battery normal?

Check charged state.

Check starting system.
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(&) Pooridling ............... Fast idling inoperative.

[Analysis]

This problem may have been caused by abnormal control of ACC valve and air regulator
as idling speed is controlled by these device.

The air-fuel ratio and ignition timing also relate to this problem.

[Chart]

IDLE CONTROL SYSTEM?
Air regulator ——l: Is air regulator resistance normal?
operation Is air regulator seized?
AAC valve Is AAC valve operation signal shown?
Is AAC valve operation normal (CONSULT active test mode).
Is idie judgement ON? (CONSULT data monitor mode).
Check for ACC valve circuit for breaks or loose connectors.

Engine Check using CONSULT data monitor.

temperature ’ OR

signal? Disconnect engine temperature sensor connector and check for
any change.

» Check engine temperature sensor resistance value.
+ Check water temperature sensor output voltage.

AIR-FUEL RATIO?
Enrich mixture

Increase fuel pressure {Disconnect pressure regulator vacuum hose

to check or CONSULT active test).
Lean mixture Reduce the fuel pressure (CONSULT active test or apply negative
to check pressure greater than -500 mmHg).
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{7) Pooridiing ............... Low idle rpm (aiter warm up).

[Analysis]
ldling speed is controlied by AAC valve. Alow rpm means insufficient auxiliary air volume
through AAC valve.

[Chart]
IDLE CONTROL SYSTEM?
AAC valve is ACC valve control signal issued?
operation? Is AAC valve operation normal? (CONSULT active test mode).

Measure resistance value of ACC valve and check seizure.
Check AAC valve circuit for disconnection or looseness.
Input signal’?—l———!s idle judgement ON?
Is air conditioner switch and neutral switch turned ON? (CONSULT
data monitor mode).

IS IGNITION TIMING NORMAL?
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(8) Pooridling .............. High idle rpm (after warm up).

[Analysis]

High idling can be caused by following points below:
+ Low engine temperature signal.

« Throttle valve switch (ldle judgement) is OFF.

« AAC valve is seized.

« Airregulator is not energized.

» Airregulator is seized.

« Control unit adjustment volume is set to HIGH.

+ Throttle valve is open.

» Ajris sucked in.

[Chart]

IDLE CONTROL SYSTEM
Engine temperature —Check with CONSULT data monitor mode
signal? A[OR
Disconnect engine temperature sensor connector and check for
any change.
« Check for engine temperature sensor resistance value.
« Check for engine temperature sensor output voltage.
Check idie judgement signal with CONSULT data monitor mode or
by using tester.
AAC valve — |s AAC valve control signal present?
control — Is AAC valve operation normal? (CONSULT active test mode).
— Check AAC valve for seizure.
— Disconnect AAC valve connector and close the valve to see if
engine rpm lowers.
P Turn off air conditioner and power steering switch OFF and see if
ON signal is disconnected.
L Check if neutral switch is OFF or vehicle speed signal input is OK.
Air regulator—E Check air regulator circuit for breaks or loose connectors.
Check air regulator for seizure.
Is adjustment knob set at HIGH position?

Throttle sensor

Control unit
adjustment knob

OTHERS
Throttle valve [s valve open? {Check for wire binding).
Air suction ———— Block blow-by hose passage and check for any change.
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(9) Unstableidling ......... Cold engine oniy.

[Analysis]

Since idling is unstable only when the engine is cold, cause of this problem can be
narrowed down to the relationship between the engine temperature and idle control
system. It also relates to the air-fuel ratio, ignition timing, misfiring etc.

[Chart]

IDLE CONTROL SYSTEM
Engine temperature—Inspect using CONSULT data monitor mode.
sensor signal Check engine temperature resistance value.
Check engine temperature output voltage.
AAC valve See if the valve is closed completely. See if idle adjustment is
within specification.
Is AAC valve operation normal? (CONSULT active test).

AIR-FUEL RATIO?
Make the mixture —Use CONSULT active test mode to make the mixture rich or lean or

rich or lean disconnect pressure regulator vacuum hose or apply additional
vacuum.
IGNITION SYSTEM
Ignition timing Advance or retard ignition timing and check for any change.
normal?
Ignition misfiring Check crank angle sensor by real time diagnostic method
(CONSULT data monitor).

Check spark plug condition.
Check ignition system condition by real time diagnostic method
(CONSULT data monitor).
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(10) Unstableidling ......... After warm up.

[Analysis]
Relates to various factors including air-fuel ratio, ignition system and compression. Itis
necessary to determine factors beginning with items that are easy to check.
+ Idle rpm control system .... How is AAC valve operation?
+ Air-fuelration ................... Fuel pressure?
* Injection quantity? (Enriched?}
« Air suction?

= Ignition system ................. Ignition timing

+ Ignition misfiring (Missing signal pulse)
« Enginemainunit............. Poor compression
[Chart]

IDLE CONTROL SYSTEM
Disable control Disconnect AAC valve connector and check for any change.
function
Control circuit

— Check if control signal is present and check signal condition.

— Is AAC valve operation normal? (CONSULT active test).

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

L Check if idle judgment is ON (CONSULT data monitor).

— Check circuit for breaks and connectors for looseness.

AIR-FUEL RATIO

Enrich the mixture — CONSULT active test or remove pressure regulator vacuum hose.
OR clamp return hose.

Lean the mixture —— Reduce the mixture ratio by using “FUEL INJECTION" in
CONSULT active test mode, or applying vacuum greater than
-500mmHg.

Stop feedback —[Perform CONSULT active test
OR
Disconnect engine temperature sensor connector and check for
any change.
+ Check engine temperature sensor resistance value.
» Check engine temperature sensor output voltage.

Air suction ———— Check vacuum line and biow-by hose.

IGNITION SYSTEM
Ignition timing
normal?
Ignition misfiring Check ignition system by real-time diagnosis (CONSULT data

monitor mode).
Check condition of the crank angle sensor by rea-time diagnosis.
Check condition of the spark piug.

Advance or retard ignition timing angle and check for any change.

ENGINE MAIN BODY
Compression Measure compression pressure (Check valve timing, valve seats,

pressure piston rings etc.)
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(11)  Poordrivability ......... Engine breathing.

[Analysis]
It is necessary to first verify if the problem occurs during acceleration or during cruising.
1. During acceleration
+ Engine breathing while accelerator pedai is depressed may be caused by
momentary misfiring or momentary occurrence of lean mixture (ie. no interrupt
injection).
+ Inclination of engine during acceleration etc. can increase tension of harness or
air duct that can cause poor contact.
» Cloggingin fuel systemis cause for engine breathing. Sufficient fuel pressure
cannot be maintained during acceleration.
2.  During cruising
+ Lean mixture and engine breathing caused by poor feedback of air-fuel ratio data.
» Misfiring of ignition system caused by leaks.
+ Poor contact or malfunction of signal system, use of low quality gasoline.

[Chart]
1.  During acceleration
AIR-FUEL RATIO
Stop feedback Perform CONSULT active test
To
Disconnect exhaust gas sensor.

Perform CONSULT active test or disconnect engine temperature
sensor and apply 600 Q) resistance after warming up the engine.
Throttle valve Check idle judgement ON/OFF operation in CONSULT data
switch monitor mode.
Throttle senso—— Check if output voltage varies with throttle opening.
Fuel pressure Check if fuel pressure is maintained even while racing the engine.

Enrich mixture

Airleak ——— Check air duct looseness.
Air flow meter Check output voltage.
output
IGNITION SYSTEM
Ignition misfiring—— Check signal system (Ignition signal, crank angle sensor signal, air
flow meter signal) for instantaneous break by CONSULT data
monitor.
— Check spark plug gap.
— Check for any leak from high tension cable.
- Check if ignition coil power supply voltage is lowered.

Check if fail-safe mode is not set due to a detonation sensor error.

Ignition timing
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2. When cruising
AIR-FUEL RATIO

Feedback — Perform CONSULT active test

function ‘ OR

Disconnect exhaust sensor connector.

Perform exhaust gas sensor monitor diagnosis to see if exhaust
gas warning tamp (or control unit red lamp) is flashing or check by
CONSULT data monitor.
Check if exhaust gas temperature warning lamp {or control unit red
lamp) is flashing more than five times in ten seconds when engine
is running at 2,000 rpm, or check by CONSULT data monitor.
Check idling contact point revolution.

Throttle valve
switch

IGNITION SYSTEM
Ignition misfiring —— Check for instantaneous break signal system using real-time
diagnosis (ignition signal, crank angle sensor signal, air flow meter
signal) (Use CONSULT data monitor or oscilloscope).

w 2) Poordrivability ......... Knocking.
[Analysis]

This problem may be caused by lean air-fuel mixture, incorrect ignition timing or

malfunctioning or engine main unit or cooling system.

« Lean mixture ratio may be caused by fuel enrichment correction not working during
acceleration, incorrect air flow meter output, incorrect air-fuel ratio feedback correction.

» Errorsininitial ignition timing or knock control system relate to the detonation caused by
incorrect ignition timing.

« Other causes can be excessively high cooling engine temperature, increased
compression ratio due to carbon deposits in combustion chamber etc.

[Chart]
AIR-FUEL RATIO?
Fuel pressure? —— Check if fuel pressure remains normal when racing.
Enrich mixture ——Enrich air-fuel ratio (CONSULT active test or disconnect pressure
regulator vacuum hose).
— Disconnect engine temperature sensor and check for any change.
Stop feedback — — Perform by CONSULT active test mode
OR

— Disconnect exhaust gas sensor connecior and check for change.
If any change is noted, check the fuel system (fuel pump, sensor
system or clogging in the system).

Injector clogging —— Clean with engine conditioner.

Idle judgement Is throttle sensor OFF when accelerating?

IGNITION TIMING?
Is ignition timing normal?
Knock control——l—_—Check if detonation sensor error is indicated by self-diagnosis.
Check harness for disconnection or shorts-circuit.

EN -252




TROUBLE DIAGNOSIS
RB26DETT - RB20E. DE. ZET CA18i/ RB25DE ENGINE

(13) Poordrivability ......... Lack of output. poor acceleration, poor response.

[Analysis]

Lack of power, poor acceleration and poor responses are generally caused by insufficient
mixture quantity {lack of fuel, lack of air) or incorrect air-fuel mixture ratio.

Inthe injection system, these problems are caused by lack of ignition energy or incorrect
ignition timing.

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

Fuel pressure Check if fuel pressure drops during racing {check for clogging
with fuel pump and fuel system).
Enrich by CONSULT active test or disconnect pressure regulator
vacuum hose.

Enrich mixture

Stop feedback Check for change by CONSULT active test or disconnect exhaust
sensor connector.

Injector clogging —— Clean with engine conditioner (CONSULT active test or pour
conditioner into fuel filter, start engine then race engine).

Air flow meter Check output voltage.

output

IGNITION SYSTEM
Spark ptug? ——— Is plug gap normai?

Ignition timing Is ignition timing normal?
ECheck by advancing or retarding ignition timing angle.
Check detonation sensor for abnormality {self-diagnosis for
harness disconnection and shorts).

Ignition energy? —[ Check ignition coil power voltage.
Check for any leak from high-tension cable.

ENGINE MAIN BODY
Compression Measure compression pressure (Also check valve timing, valve
pressure? seat contact, piston and rings).
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(14) Engine stall when start driving.

[Analysis]
Engine stall is caused by misfiring when accelerator pedal is pressed or insufficient torque
when starting off.
« Misfiring
» Too lean or too rich air-fuel mixture ratio.
« Large error in ignition timing.
+ Weak spark.
» Insufficient torque
+ Lean or rich mixture.
+ |nsufficient intake air quantity.
s Insufficient compression pressure.

[Chart]

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

AIR-FUEL RATIO
Enrich mixture

CONSULT active test or disconnect pressure regulator vacuum

hose.

CONSULT active test or apply vacuum greater than -500mmHg

with vacuum hand pump to pressure regulator.

Stop feedback ———Perform CONSULT active test

OR

—— Disconnect exhaust sensor connector (race engine and returnto
idle}.

Check canister Check by blocking purge line.

Throttle valve Check if idle judgement is OFF when accelerator is ON (check by

switch CONSULT data monitor).

Check engine temperature sensor.

Check if accelerator opening signal is output.

Lean mixture

Throttle sensor

IGNITION
Spark —— — Check spark plug condition (fouling, gap, electrodes).
Ignition timing Check if ignition timing is correct.
[gnition error Check by real-time diagnosis (Perform CONSULT data monitor)

High-tension Check resistance value and any leak.
cabie
INTAKE AIR QUANTITY

Check if throttle valve opens normally.
Check for any leak from turbocharger system. Duct inspection.

COMPRESSION PRESSURE
Measure ———— Check valve timing, valves for incorrect timing, piston, ring for
compression damage.
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(15) Engine stall while idling.

[Analysis]

Engine stall during idling may be caused by one of the following conditions. (check idling
speed, and then check for misfiring).

* Improper idling speed.

+ Improper AAC valve control (Check for defayed response).

+ Excessively lean or rich mixture ratio.

+ Ignition error.

+ Poor connector contacts etc.

+ Relation to electrical load ON-OFF.

[Chart]

SELF-DIAGNOSIS
L Checkif occurrence of error is stored by self-diagnosis function.

IDLING CONTROL
Proper control——— Is idling speed normal or adjusted?
— Is AAC valve fully closed? (Check for loose connector).
— Close AAC valve fully and check for any change.
k— Is AAC valve control signal issued?
(Race engine and check voltage).
— |s AAC valve operation normal? (CONSLILT active test).
— Disconnect AAC valve connector and check by adjusting IAS.
— See if idle judgement is ON.

AIR-FUEL RATIO
Air-fuel ratio ———— Check if exhaust gas temperature warning lamp (control unit red
normal? lamp) will flash maore than five times in ten seconds when engine is
running at 2,000 rpm, or check by CONSULT data monitor.
Perform CONSULT active test or disconnect pressure regulator
vacuum hose.
Perform CONSULT active test or apply vacuum greater than
-500mmHg with hand pump to pressure regulator.
Stop feedback T Perform CONSULT active test

Enrich mixture

Lean mixture

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

Fuel pump ———— Check for pump stop.
Fuel system ————Race engine and check fuel pressure for drop.
clogging
OTHER
Poor contact Using real-time diagnosis mod, check ignition signai, crank angle

sensor signal and air flow meter signal for instantaneous break and
missing pulses. (Use CONSULT data mode or oscilloscope).
Spark plug———— Check for fouling and plug gap.
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(16) Engine stall while driving.

[Analysis]

Engine stall during cruising may be caused by misfiring. If engine stalls during accelera-
tion, it may be caused by misfiring or insufficient torque.

 Too rich or lean air-fuel mixture.

ignition error.

* Incorrect ignition timing.

Insufficient intake air quantity.

Insufficient compression pressure.

Misfiring, fuel pump stop, etc. caused by poor electricai contact.

-

[Chart]
SELF-DIAGNOSIS
L Checkif occurrence of error is stored by self-diagnosis function.
(1) When cruising
AIR-FUEL RATIO

Throttle valve Check if idle judgement goes OFF at correct time.
switch
Feedback ————— Check if exhaust gas temperature lamp (control unit red lamp) will

flash more than five times in ten seconds when engine is running at
2,000 rpm, or check by CONSULT data monitor.
Stop feedback ——[Perform CONSULT active test. OR
Disconnect exhaust gas sensor connector.
Intake air quantity — Check for poor contact by CONSULT data monitor (real-time
signal diagnosis).

IGNITION
Ignition timing Is ignition timing correct?
Ignition misfiring—— Check ignition signal, crank angle sensor signal for missing pulses

in CONSULT data monitor.

(2) During acceleration

AIR-FUEL RATIO

Throttle valve switch— Check if idle judgement goes ON-OFF when acceleration pedal is
pressed and released (CONSULT data monitor).

Throttle sensor Check if voltage output varies with throttie opening.

Feedback ——— Check if exhaust gas temperature lamp (control unit red lamp) will
flash more than five times in ten seconds when engine is running at
2,000 rpm, or check by CONSULT data monitor.

Stop feedback -—I:Perform CONSULT active test. OR
Disconnect exhaust gas sensor connector.

Intake air Check for poor contact by CONSULT data monitor.

L

quantity Check for air flow or leak after turbocharger operation.
MISFIRING
Ignition timing Is ignition normal?

Ignition misfiring—— Check ignition signal and crank angle sensor signal for missing

pulses in CONSULT data monitor.
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(17} Engine stall when decelerating or immediately after stopping.

[Analysis]

Reduced engine rpm when releasing accelerator pedal can fead to engine stall. Another
cause is misfiring.

+ Incorrect adjustment of idling control.

* Incorrect air-fuel ratio.

* Ignition error.

[Chart]

IDLE CONTROL
Idling speed ———Is idling speed normal? Is idle adjustment correct?
Control Check if AAC valve control signal is output.

Check if AAC valve operation is normal (CONSULT active test).
Check if AAC valve is OK.

Check if idle judgement is ON.

Check by disconnecting AAC valve connector (AAC fully closed).

AIR-FUEL RATIO
Stop feedback Pertorm CONSULT active test.
OR
Disconnect exhaust gas sensor connector.

Feedback —— Check if exhaust gas temperature lamp {control unit red lamp) will
flash more than five times in ten seconds when engine is running at
2,000 rpm, or check by CONSULT data monitor.

CONSULT active test or disconnect regulator vacuum hose.
CONSULT active test or apply vacuum greater than -500mmHg
with hand vacuum pump to pressure reguiator.

Enrich mixture
Lean mixture

IGNITION
Ignition misfiring—— Check ignition signal, crank angle sensor signal for missing pulses
in CONSULT data monitor.

ENGINE . A/T FUSION CONTROL
Control ————— Carry out self-diagnosis.
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((1 8) Engine stall 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).

» Check if ON signal is input from each switch.

« Check if AAC valve is operating.

[Chart]

IDLE CONTROL

Idling speed ———[-is idling speed normai? Is idle adjustment correct?
Check if AAC valve is fully closed.

Control Check if AAC valve control signat is output.
Check if AAC valve operation is normal (CONSULT active test).
Check if AAC valve is OK.
Check if idle judgement is ON.
Check by disconnecting AAC valve connector (AAC fully closed).

Input signals ———— Check if air conditioner switch and power steering switch signals
are provided (CONSULT data monitor).
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2. DIAGNOSTIC SYSTEM

2-1 GENERAL

The diagnostic system performance has improved greatly concerning warning indication to
drivers, operation of the self-diagnostic system and application of the newly developed
electrical system diagnostic tester CONSULT.

(1) Enhanced fauit warning items

In case when a fault occurs in the ECCS system while driving, the exhaust temperature
warning lamp will flash in the instrument panel to warn driver. At the same time, the back up
function will activate to ensure the safety of the occupants and the vehicle. The warning
ftems has beenincreased in recent years.

(2) Simpilified troubleshooting strategy
The foilowing features have been incorporated for simplifying inspection and problem
diagnosis of ECCS system.

1. Improvement of self-diagnostic function
The diagnostic modes have been rearranged and the mode shift and display
systems have been simplified.

New system

Fault waming (Same back up as
past display mode)

Exhaust gas sensor monitor

2 (Same as past ?'r'f“e' ratio By diagnostic connector Indicated by exhaust gas
feedback display) installed near fuse block temperature warning lamp
Self-diagnosis (Also adjustable by the {Also linked with control
control unit adjustment knob) unit red lamp)

{The former ON/OFF switch diagnosis
and real-time diagnosis are included in
the operations performed by CONSULT
as explained in item 2 on the next page.

in the past

i

1 | Back up dispiay

Air-fuet ratio feedback display Indicated by red or
IcCale

green lamps on
control unit.

Adjustment by controi

Nomai self diagnosis unit adjustment knob

Switch ON/OFF diagnesis

|| w | M

Reakime diagnosis

Shart-circuit these terminals for approx.
2 sec then open the terminals to change

diagnostic ======-!3 mode.

0
\C.f j/,}\

( ) .

v

-\ .
—Q
B M
— Exhaust gas 1emperature

warning lamp

w\
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2. Introduction of electronic system diagnostic tester for fault diagnosis

To enable use of the newly developed electronic system diagnostic tester

CONSULT the diagnostic function have been modified. It will simplify complex
diagnosis procedures.

CONSULT is a hand held type compact and lightweight type tester device
especially designed for automotive service operations. It can be used by

connecting it to the diagnostic connector installed on the vehicle. This tester can
permits data display, recording and printing.

Diagnostic
mode

Self-
diagnostic

Same no. of items are
possibie as previously
described 1

Selfdiagnostic

Data
monitor

Used to identify major causes of fault
according to results of self-diagnosis.
Monitor and print input / cutput data of control
unit.

Data recording in case of engine fault or
engine stall.

Fomer diagnostic modes listed below are
included in this monitor item.

Displays exhaust gas
sensor output voltage
and lean or rich
mixture

Exhaust gas sensor
monitor

Same as previous

Switch ON/OFF function

Same as previous

Real-time diagnosis function

Active test

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

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

Supplement

Work
support

Used to reduce additional operation when
checking 1dling etc.

Modes can be
selected by
touch-sensitive
keys on
CONSULT

Displayed
data can be
read on the
CONSULT

screen
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DIAGNQSTIC SYSTEM

MODE

Set[-_d_i,agﬁdé

Crank angle sensor

O

TAIr flow meter

O

{1Engine temperature sensor

O

{Exhaust gas sensor

Vehicle speed sensor

{Battery voltage

| Throttle sensor

ldie position

OO

{Intake temperature sensor

{Detonation sensor

00

lgnition switch (Start signal)

1Air conditioner, neutral, power steering
|oil pressure switch, electric load switch

M/ T signal

1Fuel injector

{lgnition signal

AAC valve

{Air conditioner relay

{Fuel pump relay

1ldle supplement sclencid (CA18i)

OO0 0|0

{FICD sctenoid (CA18i)

Ol0|10] 0|0

1PTC heater (CA18i)

ololo|ololololol |olo| |olo|olololo|ololol
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2-2 SELF-DIAGNOSIS

Self-diagnosis can be performed by indications from warning lamp (exhaust gas
temperature warning lamp) in instrument panel display and ECCS control unit red lamp

display, or by displaying data on the CONSULT screen.

(1)

EXHAUST GAS TEMPERATURE WARNING LAMP DISPLAY

There are two diagnostic modes. In each mode, diagnosis is performed by operating the
diagnostic connector terminal installed on the vehicle. (Diagnosis can also be performed
using the adjustment 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 indications

Fault waming

Ignition switch ON

Engine rotation

Alam: Faulty system indicated by
warning lamp flashing
Normal: warning lamp remains OFF

Self-diagnosis

lgnition switch ON
Diagnosis mode shift

Engine stop
(with ignition switch ON)

Fault: Faulty system is indicated by
flashing code
Normal: Flashing code "55"
displayed

Exhaust gas sensor
monitor

Self-diagnosis status
described above

Lamp ON means "lean” mixture
Lamp OFF means "rich" mixture

Engine rotation

Fault warning mode (Mode 1)

| Turn the ignition switch ON.  |indicated by exhaust gas temerature waming lamp in instrument
IMode 1 is normally set by this |panel and red lamp in control unit (these lamps are linked together).

operation. :
|[Pay attention to the following ift‘;lt'igi Display Condition
jcase that may occure: ff the
{ignition switch is furned OFF Stop ON (lamp check) n

n the self-diagnosis mode P,

and then tumed ON in a few ON ON ' CPU backup (Lamp

. . OFF flashes when engine is
{seconds, the self<liagnosis OFF ;
) 1 sec. OFF)

mode will be executed. In 3

this case. the self-diagnosis || Waming o lon o == | Grank angle sensor

mode mut be selected (see Rotating | e OFF backup

i 3 sec.

item (2)]

1 sec. Throttle sensor
ON ON
OFF OFF, | | | , backup (l__amp flashes
Run the engine. 1 sec. when engine is OFF)
OFF ON (lamp check)
Normal -
Rotating OFF
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(2) Self-diagnostic mode (Mode 2)

7| Turn ignition switch ON. Indicated by exhaust gas temerature waming
-|Normally fault warning mode is set when ignitiocn lamp in instrument panel and red lamp in
“Iswitch is turned ON. It is necessary to select control unit (these lamps are linked together).
“ldiagnostic mode.

| Short circuit CHK and IGN terminais connected on
the diagnosis connector located on the vehicle Example: Indication of code number "43"
:[(near the fuse box) for approx. 2 seconds then
| separate the terminals.

[ (Diagnosis connectar)

, . 0.4sec.x4 — 02s5ec.x3
RX | TX HKJIGN ON " _ .
LK OFF l
+[(The fault warning mode and self-diagnosis mode - OA?)S?OCX");% sec. ___0'2 sec x 2

alternate each time the operation is performed).

=" 7| Stop the engine. (ignition switch in ON position). If
-+ {the engine is operated in this condition the exhaust
¢ . |gas sensor monitor win the next mode is activated.

(Reference) Name of diagnostic connector terminals
CHK: Diagnosis start (Check) RX: Control unit data reception

IGN: Ignition power supply TX: Control unit data transmission
CLK: Transmission synchronization signal (clock)
- GND
1 RB20,
26DETT

1°signia or 120 °is not input for a certain period of time

after starting the engine. O O
Incorrect signal waveform.

Crank angle sensor
signal system

Hot wire disconnection.

Disconnection or short-circuit in air flow meter power
supply line, ground line or signaal system.

Signal output is below 0.5 V for a certain period of time - O
during engine operation.

Signal output is over 2 V with engine stalled, or when
ignition swiich is in ON from QOFF.

Air flow meter signal
system

Engine temperature |Brake or short-circuit in engine temperature sensor O O
sensor signal system |signal system.

Air-fuel ratio learning |Air-fuel ratio is lean towards enrich side for a long O
controt system period of time.

Ignition signal Ignition signlal is not generated even though crank angle O O
system sensor signal is entered.

Detonation sensor Disconnection or short-circuit in detonation sensor O
signal system signal system.

Intake temperature Disconnection or short-circuit in intake temperature O
sensor signal system |sensor signal system.,

Throttle sensor Discennection or short-circuit in throttle sensor signal O O
signal system system,.

1A/ T transmission Disconnection or short-circuit in A/T transmission o
system.

No abnormality found in any of the above signal
systems. O O
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How to erase memory

Stop the engine in mode 2 and short-circuit terminal “CHK” and “IGN” of the

diagnostic connector for over 2 seconds. Then disconnect to erase the memories.
(the memory is also erased when the self-diagnosis mode is switched to fault

When method (a) is not used: if the ignition switch “START" operation is performed

{The memory will be erased automatically every 50 “START” operation of the ignition

(@)
alarm mode).

(b)
successfully 50 times, the memory will be erased automatically.
switch).

(3) Exhaust gas sensor monitor mode 2)

Set ignition switch to "ON" position.
Check that self-diagnasis mode is set,

Start the engine.

Note:

. {The mcde can not be changed when engine is
“{operating. After warming up the engine,

increase the engine speed until exhaust gas

temperature warning lamp (or control unit lamp)

starts flashing (approx. 2000rpm) and exhaust

gas sensor output {R) mode is set,

Caution:

The air-fuel ratio feedback control is clamped
during idling, check by pressing the accelerator
pedal slightly.

In this condition check that exhaust gas
temperature warning lampflashes.

Connect terminals "CHK" and "IGN" ¢f the
diagnostic connector for over 2 seconds then
disconnect. The exhaust gas sensor output
mode is switched after exhaust gas
temperature waming lamp {(or red lamp in
control unit) flashes 2 times.

Indication is made by the warning lamp (exhaust gas
temperature warning lamp) on the instrument panel and
the red lamp on the control unit.

1. Duwring air-fuel ratic seedback control:

OFF: when exhaust sensor output is "RICH"

ON:  when exhaust sensor output is "LEAN"
{Reference) The lamp ON and OFF indication is the
same as that of the air-fuel ratio feedback correction
coefficient indicated by the red lamp in the former
control unit.

2. When air-fuel ratio feedback control is clamped:
The status immediately before clamping is
maintained.

3. When air-fuel ratio feedback control is faulty: OFF

Display example:

ON (Lean)
OFF (Flich?J A |B
Lean: A/A+B x 100

Rich: B/A+B x 100

The status of the air-fuel ratio is indicated by the duty

ratio tn one cycle.
Signal that switches
Exhaust gas sensor and
Exhaust gas sensor (R)
ON (Lean)

OFF (Rich)

1 cycle duty ratio{

Exhaust gas
sensor output monitor

L

Exhaust gas
sensor output monitor

LoEL ' J
02 02
4 sec.

Signal that switches
Exhaust gas sensor and
Exhaust gas sensor (P)

ON (Lean)
OFF {Rich)
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(2) CONSULT DISPLAY SCREEN

Connect CONSULT to the diagnostic connector on the vehicle (near fuse block). Datais
displayed on the CONSULT screen as touch-sensitive key. The exhaust gas sensor
monitor, switch ON/OFF operation and real-time diagnosis are performed using data
monitor mode.

. . =
Diagnostic connector /i

DTG
s g e |
W———="Fise block

!

(1) “Self-diagnostic” mode
The diagnostic items are same as (1) (2). Faulty system name is indicated.

1 Connect CONSULT to diagnostic connector & SELF-DIAG® E
of vehicle. RESULTS Number of times
FAILURE DETECTED TIME the vehicle has
ENGINETEMPSENSCR 0 o heen driven since
detecting the last
problem. {f same
problem is still
present “0” is
displayed.

2 Place ignition switch to ON.

3 Inspect with "Self-diagnosis" mode.

4 Touch "PRINT" key to print. Touch "ERASE" -
to erase data. ERASE | PRINT |
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2-3 FAIL-SAFE FUNCTION AND BACKUP FUNCTION
The fail-safe function ensures the safety of the driver and the vehicle by using the control
unit control signals in case of an error in an important system device.
The back up function ensures normal vehicle operation when an error occurs in an
'mportant sensor. The control unit will ignore the signal sent from a failed sensor and
outputs prearranged control signals.
The fault alarm mode is set when the backup function is operating and exhaust gas
temperature warning iamp will flashes in the instrument panel to warn the driver.

When detecting error in

Fix ignition timing at
specified value

Exhaust gas
temperature warmning
lamp flashes in 1-sec

for more than 3 seconds
when engine is started

O - O CPYU backup intemal circuit of control Fix fuel injection at start- |interval
unit time, idling and driving | Reduce speed when
CPU is performed
When crank angle Exhaust gas .
sensor signal (1° or T lemperature waming
) ) RB20E (Crank angle 120°) is not displayed Fix ignition timing at lamp flashes in
only | sensor backup specified value 3-sec interval {"11" is

indicated in self-
diagnosis mode)

Air flow meter

When intake air quantity
signal is disconnected
during engine operation

Fix ignition injection
pulse width a{ specified
value

Fuet cut at 2400pm

("12" is indicated in
seff-diagnosis mode)

Engine
temperature sensor

When short-circuited or
disconnected

Enables normal engine
operation

("13" is indicated in
seff-diagnosis mede)

Detonation sensor

When short-circuited or
disconnected

A maximum 5° engine is
elayed in knock cantrol
area.

("34" is indicated in
self-diagnosis mode)

Throttle sensor
backup

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

Fuel cut at 3200rpm
Controlled by engine rev
and the vehicle speed

Exhaust gas
temperature warning
lamp flashes in
1-sec interval

("43" is indicated in
self-diagnosis mode)
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2-4 DATA MONITOR

The data monitor can be utilized when performing troubleshooting or trouble diagnosis
according to self-diagnosis result. CONSULT will monitor and print the ECCS control unit
input and output signal data.

(1) Monitoring items and description

- Appli
e
BETT |, . , B S _
O - O |cas rPM (POS) Engine rom calculated from POS (1o) or -
O [RB2E[ g mowm rer rem |REF (1800} signal sent fram crank Accuracy slightly lowered at
) aniy . (REF) angle sensor less than idie speed
Ol - | O |arFLowMETER V| Air flow meter output voltage Voitage Is set at approx. 0V
when engine is stopped
if disconnection or short-circuit
O O O ENG TEMP SEN o Engine lgmperature value converted occurs in sensor circuit, faH-safe
from engine temperature sensor voltage |is activated and engine temp is
fixed at a certain level.
EXH GAS SEN Sensor output is fixed at OV
O | O O lexncas senmy V. |Exhaust gas sensor output voitage when engire is stopped
Air-fuel ratio of exhaust gas sensor
signal during air-fuel ratio feedback
cortrol. if clamp occures. the status just
O O O MR F/C MNT (RICH / RICH. Detects rich mixture and control  |before clamp occurance is
M/R FIC MNT {R) LEAN) ‘ ;
is cperated to reduce mixture ratio indicated
LEAN: Detects lean mixture and control
is operated to increase mixture ratio
O O O CAR SPEED SEN km ¢ h Value ca!culated from vehicle speed
sensar signal
OO (& |BATTERYVOLT Vv |ECCS controf unit power supply voltage -
O | O O |THROTTLE SEN Throttle sensor output valtage
Vv CA18i { Throtile sensor ;- Signal 1
O - THROTTLE SEN (2) Throttle sensor (2) - Signal 2
The value converted from intake Fzil safe 15 activated »f
O O - INT / A TEMP SEN “C  |temperature sensor autput voltage to disconnection or short-circuit
intake temperature accurs and set te this value.
"OFF" is indicated imespactive
O ) O START SKG of starter signal after starting
engine
O | ©| © |DbLEPOSTON
O O O AR COND SIG (OCN/ |ONY/ OlFF setting is determined from
OFF) |each signai output
O | © | O [NEUTRAL SKG .
O | O O |pwisTseNaL
- 1O - |ELECTFAULT SIG
O O | O |NPULSE msec |Value computed by control unit A value s indicated with engine
stopped
O O O IGN TIMING BT(CE)]C Value is computed by control unit
O AAC VALVE Vﬂaiue comp‘uted by control unit A ﬁged value 1s indicated with
y 4" proportional solenoid system engine stopped
O O O AlE ALPHA Mean vaiue of air-fuel ratio feedback
A/F ALPHA R) comection factor for each cycle
O O O AIR COND RELAY (ON/ |Control condition computed by control B
O | O | O |FueLpump ReLay | OFF) junt
O - |wiGconTs v ON: Comection
(ON/ Control condition Po"j‘:sifage Op?”
. contralled by control - Lameciion
C FICDS/V OFF} | it Y passage "closed"
- O PTC HEATER
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1 | Connect CONSULT to diagnostic connector TIMONITORTZNO FAIL []
on vehicle. CAS. RPM (POS) 687rom
AIR FLOWMTR 1.08V
ENG TEMP SEN 70°C

EXH GAS SEN 0.30V

2 | Run the engine or drive the vehicle. EXH GAS SENMON LEAN
CAR SPEED SEN  Okmi/h

| RECORD |
3 Select desired item on "DATA MONITCR".
FVONITORagke NO FAIL [
{CAS. RPM (POS) 685rpm
1AIR FLOWMTR 1.08Y
4 Press RECORD" key. {EMG TEMP SEN BOYC
‘EXH GAS SEN 0.35V
EXHGASSENMON  LEAN
iCAR SPEED SEN Okmvh
IBATTERY VOLT i3.8v
RECORD

(1) Exhaust gas sensor monitor
Exhaust gas sensor output voltage and RICH / LEAN status are displayed.

1 Connect CONSULT te diagnostic connector
on vehicle. YEMONITORYINO FAIL []

EXH GAS SEN 0.18v

2 | Run the engine. EXH GAS SENMON RICH

3 Select EXH GAS SEN, EXH GAS SEN-R,
M/R F/C MNT and M/R F/C MNT-R items
an "DATA MONITOR".

4 | Press RECORD" key. | RECORD

(2) Switch ON/OFF.
The ON / OFF status of each swifch is indicated.

1 Connect CONSULT to diagnostic connector PMONITORTING FAIL (o)
on vehicle.
IDLE SW ON
2 | Run the engineor drive the vehicle. AIR CON SIG OFF
NEUTRAL SW ON
3 | Select each switch "DATA MONITOR'". PWISTSIGNAL  OFF !
4 Set operating condition for appilicable ‘
L switch and check ON / OFF display. RECORD j
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Diagnosis item

(1) Ignition switch START signal system

(2) Throttle valve switch {idling connection) signal system
(3) Neutral switch signal system

(4) Power steering switch signal system

{5) Electric load signal system (CA18i)

(3) Real-time diagnosis
Although the diagnosis items are same as those listed in 2-2 (1) (2) self-diagnosis,
and switch ON/OFF in section 2-2, this diagnostic mode provides higher detection
capability than the self-diagnosis mode (2). But it doesn’t diagnose intake
temperature sensor signal system for CA18i.

STEP| | - - OPERATION = .

@ REAL-TIME DIAG ¢ ]

ENGINE TEMP SENSOR

1 Connect CONSULT tfo diagnostic connector
on the vehicie.

2 Run the engine or drive the vehicle.

3 Select desired items on "ACTIVE TEST"
menu.

' DATA RECORD {MEMORY 1)J

4 |Press "START key and input set value. MEMORY| DATADISPLAY |
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2-5 ACTIVE TEST

The active test mode is utilized to examine the problem diagnosis according to self-
diagnosis results and data monitor results. CONSULT will give driving signals to the
actuators while isolating the on-board ECCS control unit, to check if the actuatoris
functioning normally.

(1) Test items and description
Some test items may not apply to all vehicle modes.

- - Applicable en@_iﬁé:
Fuel-injection Changes air-fuel ratio O O O
AAC valve opening | Sets control value (opening) - O O
Engine teperature Sets engine temperature O O O
lgnition timing Sets delay angle correction value O O O
ldle correction S /V O - -
FICD S/V Turms ON / OFF O - -
Fuel pump relay @) O C
Sof-ammgcont (SRR Gmn e | o |

(2) Operation and display

1 Connect CONSULT tfo diagnostic connector & ACTIVETEST ¢ D‘

on the vehicle.
ENGINE TEMP -2:C Setting value

2 Run the engine or drive the vehicle.
CAS.RPM (POS)  112rom

; i " ] INJ PULSE 7.3mseq Data monitor
3 r‘?}zlr:a;:t desired items on "ACTIVE TEST GNTIMING SSETDG
' Setting value
I =— increase and
4 | Press "START" key and input set value. Qul  UP || DWN | Qd| geqrease keys.
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2-6 OPERATION SUPPORT

CONSULT can be used as an aid for idling checks and other engine tune-up operations. It
iIssues instructions to the ECCS control unit to perform control and displays the input and
output signal data being used. Actual tune-up operations must be performed manualiy by
the mechanic (for example, turning adjustment screw etc).

(1) Support items and description

, Fully closing idle rev correction solenoid and
dle rev ad) displays idle rpm speed o i
AAC valve adj Fully close AAC valve and displays idle rpm - O O
) Displays engine rpm when idle contact point ) )
ldie SW ad| changes from OFF to ON by fully closing AAC valve o
ignition timing adj _Frx_l_gnltr_cmltlmrng feedback control and displays O ) )
ignition timing
Throttle sensor adi Fully closes throttle valve and displays throttle @) i )
sensor output voltage
Stops fuel pump operation and stall the engine
Fuel pressure release | {crank the pedal to release fue! pressure within the " | RB20E -
fuel piping)

(2) Operation and display

1 | Connect CONSULT to diagnostic connector @GN TIMING ADJ
on vehicle. PRESS “START WHEN IDLING
AND STOP IGNITION TIMING
FEEDBACK CONTROL.
_ ROTATE CRANK ANGLE
2 Run the engine. SENSOR AND USE TIMING
LIGHT TOADJUST
3 | Select desired item on "WORK \ |
SUPPORT" menu. L START |
@GN TMING ADJ [ ]
4 Press "START" key and execute operation. IGNITION TIMING FEEDBACK,
FIXED
CAS. RPM (REF) 575rpm
IGNTIMING 12BTDC |
IDLE POSITION ON
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3 BASIC INSPECTION

Inspect three elements of combustion (1. Is fuelinjected? 2. Does the spark ark? 3.
Does the AAC valve work correctly?) and determine if the faulty system is the fuel
system, ignition system or idle control system.

3-1 Injector operation inspection

» Check for injector operation noise (click, click, click)
while cranking the engine by placing stethoscope or s
crewdriver on the injector.

IE NG: Inspect injector control circuit.

3-2 Fuel pump inspection
« Connect CONSULT to the diagnosis terminal on the (3 '
vehicle side (near the fuse block).

& AcmiveTesT €

+ Turnthe ignition switch “ON” and select the “ACTIVE FUELPUMP RELAY ON
TEST" mode. Press “Fuel pump relay” and check for CAS.RPM (POS) 950rpm
pump operation noise.

ON |lonoFF|| OFF

PR |
« Check for fuel pump operation noise for five second ’ / / Dperation ) - \“/‘
after turning ignition switch to “ON” position. :
« There must be a fuel pump operation noise when
cranking.
IE NG: Inspect fuel pump control circuit.

3-3 Fuel pressure inspection

(1) Simple inspection

« Pinch the hose between fuel filter and fuel gallery when
the fuel pump is operating. There must be tension and
pulsations in the hose.
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« Runthe engine.

- Select “FUEL PUMP RELAY” in the “ACTIVE TEST’

mode.
+ Press OFF switch to release fuel pressure.

(2) Inspection using fuel pressure gauge

@ ACTIVETEST @[]
FUEL PUMP RELAY OFF

CAS.RPM (PCS} 950rpm

| ON HEN!OFFH OF

Fuel pressure release @ Fuel pump fuse §
v

* Remove the fuel pump fuse after starting the engine.
Crank the engine 2 ~ 3 times to consume all fuel in the
fuellines.

* When engine will not start, remove pump fuse and crank
engine 4 ~ 5 time to consume all fuel in the fuel lines.

Caution:

Use booster cables to connect it to another vehicle or

charged battery if the battery become weak.

Fuel pressure gauge installation

» Connectthe fuel pressure gauge between the fuel
strainer and the fuel gallery.

« Instail fuel pump fuse.

+ Start the engine and check if the fuel pressure reaches
standard value.

Fuel pressure inspection

Approx. 2.5 | Approx. 2.0

Approx. 1.0

Approx. 3.0 | Approx. 3.0

Approx. 1.0

» Forthe vehicle with starting problems, turn ignition switch
ON and check fuel pressure for 5 seconds when fuel
pump is rotating.

e

2 %

Approx. 3.0 | Approx 2.5 | Approx. 1.0

iIFNG:
Fuel pressure is abnormally high: Pressure regulator is faulty.
Return system is clogged or hose is bent.
Fuel pressure is abnormally low: Pressure requlator is faulty.
Fuel pump output is faulty.
Fuel supply system is clogged.
Note:

Fuel pressure should also be checked when the engine speed is increased.
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3-4 Spark inspection

(1) Incase of SOHC

» Disconnect one of the high tension cables connected to
the spark plug and connect it to spark plug unit. Bring
spark plug closer to engine main body (disconnect
ground cable) and crank the engine to see if the spark
arcs (check with every cylinder).

» it doesn’t spark with any of the cylinders, instail spark
plug to the centre cable and carry out the spark

inspection. If the spark arcs there is a possibility of fauit . - *‘33.;:
with the distributor system. 2N

ECCS control uni

(2) Incase of DOHC 3
« Measure the voltage with a test prove at power transistor | &
coil side terminal for spark signal of the primary system.

Terminal 1 ~ 6 when cranking engine Approx. 8.5V |

@ o] eafia

« Primary system check can also be performed by timing
light or tachometer needle deflection.

» Tocheck if sparks actually arc 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.

o . @ ACTIVETEST @[ ]
3-5 AAC valve operation inspection AAC /V OPENING 16%

+ Startthe engine. - SRPMI\(A;J(;JSF{OR .

- : 1 i ” s H {CAS. 950rpm
?etany apgie 1r1the AAC valve opening” itemsin AR FLOWMETER 0,93V

ACTIVE TEST" mode. AIR FLOW METER(R)0.88V

» Check ifidle speed at this time varies from set value. ENG TEMP SEN 87°C

)
Qo] _vr [ own Jog)

« After warming up the engine check if idle speed lowers
from specified value when AAC valve connectors are
removed.
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3-6 Airregulator operation inspection

+ Start the engine when cold and check if the idle speed lowers when air regulator hose is
closed or partially pressed.

« Start the engine when cold and check if specified idle speed will increase after AAC
valve connector is removed and engine warms up.

+ Connect AAC valve connector and warm up the engine sufficiently.

» After warming up the engine remove AAC valve connector again and check if idling

RB26DETT RB20 (SOHC) RB20 (DOHC)

g Air rgulatr hose'
(DOHC)

3-7 Intake manifold vacuum
« Inspect the vacuum when idling after warming up the
engine.

RB26DETT, RB20DET Approx. ~480mmHg
RBZ0E, DE Approx. 1510 mmHg
CA18i -500 ~ - 550 mmMg

» The vacuum value will be abnormal if there are air leaks
or other problems with combustion or main engine body.
Locate and correct the cause of problem.
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3 BASIC INSPECTION

1

Before engine start

- Look for fault indication and check recent

service record.

» Zreckthe following in the engine bay
« Is harness connector connected

carrectly?

+ is there any cracks or torsion on
vacuum hose? connected correctly?
+ |Is harness connected correctly with no

disconnection.

2

Connect CONSULT

Cornect diagnosis connector to CONSULT

and place ignition swi

Select "ENGINE” from the item menu.

tch to ON position.

]

3

| Does the en

_ NG
gine start? |——— To 6

4

OK

Idle adjustment screw primary stage
set up revolution inspection
+ Select “AAC valve adjustment”

mode in “OPERATI

ON SUPPORT".

« Check that engine rpm will drop to NG

600 ~ 700 rpm when "START  is

pressed (N range).

+ Check that engine rpm will drop to @
600 ~ 700 rpmwhen ECCS C /U

adjustment volume
it stops.

is turned right until

OK

BASIC INSPECTION

4 Diagnosis
connector
{behind fuse box)

To 5 idle adjustment screw.

TMONITORTINO FAULT ]

CAS.RPM (POS} 787rpm
CAR SPD SEN  Okm.h

For engine rpm adjustment use

START
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5

Ignition timing inspection

After warming up the engine, idle the engine
and inspect the ignition timing using timing
light. For more information refer to “Idle rev,
ignition timing, air-fuel ratio inspection” section
earlier in the manual.

Ignition timing (BTDC?) : 13~ 17°

NG

BASIC INSPECTION

OK

Rotate crank angle sensor
to adjust ignition timing.

6

Throttle sensor idle position inspection

« Select “THROTTLE SENSORADJ”
from operation support mode.

= Check that throttle sensor output voltage is

approx. 0.4 ~ 0.5V (fully closed) and Idle
position is ON.

» Use voltmeter to measure throttle @
sensor output voltage. Make sure it

i between approx. 0.4 ~ 0.5V (fully closed).

7

6

[® THROTTLEADY @
| ADJMONITOR ‘
THROTTLE SENS 0.40V
MONITOR

CAS.ARPM (REF)  Orpm
IDLE ON

—_

o

.

Switches input signal inspection
Select following switches in "DATA MONITOR" mode.
a) Start signal
b) Wdling
¢} AJC signal
d) Neutral SW
ey PWR/ST signal

Disconnect ECCS C/U and use veltmeter to inspect switch

ON/QFF operations.

7

MONITORSNO FAULT
ISTARTER SIG ~ OFF

HDLE ON

ACSIG OFF

'NEUTRAL SIG ON

P'SSIG __ OFF
3 START
-_— /
| arc] 5T
-
b/
Py
g
\}/

. Ignition SW on
Start signal igrition SW start 0 Power supply voltage
Idlin ldling after warm up Power supply volgate 0O

9 accelerator depressed Pply voig

. AJC off

AJC signal A/C on 70-100 05-07
N, P renge
Neutral SW N, other than P 0 80-100
.| PWR/ST off
PWR/ST sig PWR/ST on 8 0
OK 8
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8 8

Self-diagnosis result confirmation T SELF-DIAGNOSIED ||
» Operate “SELF-DIAGNOSIS RESULT” mode. | NG |EAULT SYSTEM |
« Confirm self-diagnosis results. [ENG TEMP SENSOR 0 ;

»

Is there any problem? |

Set to “SELF-DIAGNOSIS MODE 2”. |
Check the code number by exhaust gas ; __ J‘
temperature warning lamp or ECCS C/U red __ERase [ PRNT |
lamp. 8

« Is there any problem?

OK Carry out applicable
procedure

9
Injector operation inspection
Place a stethoscope or screwdriver on the injector | NG
and check for injector operation noise (click, click,
click) while cranking engine.

OK Check injector control
circuit
10
Fuel pump operation inspection
+ Inspect by “FUEL PUMP” in “FUNCTION
TEST” mode or “FUEL PUMP RELAY” in
‘ACTIVE TEST" mode. Check if you can hear @ ACTIVETEST @ )
fuel pump operation noise when “OPERATE” | NG | g!
is pressed_ 3FUEL PUMP RELAY ON :
« After turning ignition switch “ON”, check @ cas Pﬁ“ﬂno(g'ggﬁ orom I
for fuel pump operation noise for 5 .
| seconds. [Ton || onioft || OFF |
OK Check fuel trol 10 1
. . pump contro m\; T ‘
circuit ; Jommm
\\.
11 2

Fuel pressure inspection
When the fuel pump is operating, pressthe hose | NG
between furl filter and fuel galiery with a finger.

There must be tension and pulsations in the hose.

OK

Check fuel supply system
for clog, twist or bend.

Fuel filter
/

| Finish i

! Hose is solid and
' has pulsaticn
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4 SYSTEM FIGURE & CIRCUIT DIAGRAM

Wireless equipment
» When instailing CB ham radio or a mobile
phone, make sure to observe the following
points as it may affect electronic control
system depending on its installation position.
1. Keep the antenna as far as possible away
from control unit.

Keep the antenna feeder line more than 20 Control unit
cm away from the control unit harness. « Do not disassemble control unit.

3. Adjustthe antenna and feeder line, so that « Do not turn diagnosis mode selector
the standing wave radio can be kept small. switch forcibly.

4. Make sure to ground the radio to vehicle « Ifa battery terminal is disconnected,
body. the memory will return to the initial

setting value.
Battery

» Only use 12V battery as power soutce.
» Do notdisconnect battery cables while engine

IS running.

* Do notdisconnect injector harness connector

while engine is running.

N T
153::: LT [::‘:Eﬂ’ﬂ* ,;\”)
| T TN |
iy N s ( ()
%_J\@ffjr—iﬂi/
ECCS parts handling Fuel pump
+ Air flow meter must be handled with « Do not operate fuel pump when there is no
care to avoid damages. fuelin lines.

» Do not clean air flow meter with any
type of detergent.

+ Slight leak in the air intake system
can cause serious problem.

* Do not apply shock to crank angle
Sensor.

When starting

+ Do not depress acceleration pedal
when starting.

» Do notrev up engine unnecessarily
immediately after starting engine.

* Do notrev up engine just prior to
shutdown.

» Make sure to tighten fuel hose clamps to the
specified torque.

Control unit harness handling

« Securely connect ECM harness connectors.

» Poor connections can cause an extremely
high (surge) voltage to develop in coil and
condenser.

+ Keep ECM harness at least 10cm away from
adjacent harnesses to prevent ECM system
malfunction due to receiving external noise,
degraded operation of ICs, eic.

« Make sure to place ignition switch in “OFF”
position and then disconnect battery ground
cable.
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4-1 SYSTEM FIGURE (RB26DETT ENGINE)
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4-2 CIRCUIT DIAGRAM (RB26DETT ENGINE)
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SYSTEM FIGURE & CIRCUIT DIAGRAM
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ECCS CONTROL UNIT PIN LAYOUT FIGURE (RB26DETT ENGINE)

0101020 10 104 109 106( 104 106] 1 | 2 3Jal sl 6] 7|8 910 n 21| 22y 2324 |25 26| 27| 28] 290 30 411 2| 43} 44 [ a5 464 a7 | 8] 49 50]

31 32[33 |24 |35 | 36| 37| 3] 39| 40 51| 52753 | 54| 55) 56 (57 |58 | 59| 50

10 11d ARIIRAF R REE RAL RALIN IR IRFAREIRUEREN IREY REE RERIRLI] B4

B n.x chf(K CHK| IGN
1 Ignition timing (Power transistor) Cyl. No.1 11 Ignition timing {Power transisior) Cyi. No.8
2 ignition timing (Power transistor) Cyl. No.5 12 Ignition timing (Power transistor) Cyl. No .2
3 Ignition timing (Power transistar) Cyl. No.3 13 |ignition timing (Power transistor) Cyl. No.4
4 IAAC valve 14 -
5 - 15 -
6 Sub electrical fan relay (engine temp SW) 16 ECCS relay
7 Tachometer speed signal 17 -
3 - 18 Fuel pump relay
9 Air conditioner relay (A / C cut signal) 19  |Power sieering oil pressure switch
10 Ground (igrition signal system) 20  |Ground (ignition signal system)
21 (RX} Recieve {control unit data reception) 31 {CLK}|Clock (synchronization sighal)
22 (TX) |Transmit (data sent from controt unit) 32  |Monitor and check lamp {red)
23 Detonation sensor 1 {cyt 1 ~ 3) 33 -
24 Detonation sensar 1 (cyl 4 ~ 6) 34  [Air flow meter ground
25 Wastegate valve control solenoid vaive 35 Air flow meter intake air signal {front}
26 |Air flow meter ground 36 |Intake air temperature sensor
27 IAIr flow meter intake air signal {rear) 37 -
28 Engine temperature sensor 38 Throttle opening output
29 Exhaust gas sensor 39 -
30 Sensar ground (throttle sen. EGN temp) 40 -
41 Crank angle sensor (120° signal) 51 Crank angle sensor (120° signal)
42 Crank angle senscr (1° signal) 52  |Crank angle sensor (1° signal)
43 Ignition switch START signal 53  |Vehicle speed sensor
44 Neutral switch 54 Throttle valve switch (ldle connection PT)
45 (IGN) Jignition switch (IGN) 55 Exhaust gas sensor (rear)
48 Air conditioner switch 56 Throttle sensor output signal
47 (CHK)|Check (Diagnosis activation) 57 Throttle valve switch power supply
48 Throttle sensor power supply 58 Battery power supply
49 Control unit power supply 59 Control unit power supply
50 Ground (Control unit) 60 (-} |Ground (control unit)
101 |Injector No.1 109 |injector power supply
102 - 110  [Injector No.5
103 |injector No.3 111 -
104 FFUS::F[)\;IJ)mf ternimal volt control output 112 |njector No.6
105  [Injector No.2 113 -
106 ::Fu;ICrIJ\;IJ)mZp ternimal volt contrel output 114 |Inector No.4
107  [Injector ground 115 -
108 |injector ground 116  |(Injector ground
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ECCS COMPONENT PARTS (RB26DETT ENGINE)

B es———
P el
P
i

hrottle valve switch §
throttle sensor

4Detonation sensor

“Ignition coil

Ll

ST R s = z e
Lhebee b bl e o s bl bbbl L
Wastegate control solenoid  |Solenoid type Strut tower right
Diaphragm system Fuel pipe front end
Top feed type Intake manifold

Roller vane type

Fuet tank

Bi-metal type Intake manifold lower part
1AAC valve Solenoid type E;Er"(ke manifold collector lower
Mino mold type Cylinder head (above each plug)

6-channel low-voltage
electronic distribution

Rocker cover ornament

Crank angle sensor

Photocell (camshaft drive)

Cylinder head left front

. |Air flow meter 2)

Hot wire type

Front left

Thermistor type

Intake manifold collector

- dIntake air temperature sensor
Throttle sensor

Variable resistor type

Accelerator work unit

g -
o | Throttle valve switch

ON / OFF switch

Accelerator work unit

Engine temperature sensor

Thermistor type

Water outlet

_ |Exhaust gas sensor

Henrer attached (titaniumy

Front & rear exhaust outlets

he _|Detonation sensor

Pressure-electrical type

Cylinder block

. |Fuel pump modulator

Cperation amplifier

Rear piller inner
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SYSTEM FIGURE (RB20E ENGINE)
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4-2 CIRCUIT DIAGRAM (RB20E ENGINE)
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ECCS CONTROL UNIT PIN LAYOUT FIGURE (RB20E ENGINE)

101163 10 10110 10 10‘:04 37| 38[ 39 40| 41| a4 1] 2] 3] 4] s| s 71 sl‘ a| 10 21| 22| 23| 24| 25|26 27| 28
h

109] 114 114 112119 114 11§ 11 43 44| 45 44 47| a4 1] 2] 13f 418 IT' 18 19 20 29| 3003132133 343536

=

RXiTx] | CHK1GN
- e ] P
& . Description . . . Description
1 (RX) [Recieve (control unit data reception) 11 (CLK)|Clock (synchronization signal)
2 (TX} [Transmit (data sent from control unit) 12 (CHK)(Check (diagnosis activation)
3 Air flow meter intake air signal 13  |Monitor and check lamp {red)
4 Sensor ground (Air flow meter) 14 -
5 Engine temperature sensor 15 Intake air quantity signal (to A/T C/U)
6 Exhaust gas sensor 16 Detonation sensor
7 Throttle sensor {input signai) 17 Throttle opening output signal {to A/T C/U)
8 Sensor ground (thottle sensar, Engine 18 i
L temperature sensor
9 Crank angie sensor {120° signal) 19  |Crank angle sensor (120° signal)
10 [Crank angle sensor (1° signal) 20 Crank angle sensor (1° signal)
21 Vehicle speed sensor 29  |Air conditioner switch
22 Throttle valve switch {idle connectic point) 30 -
23 |ignition switch {START signal) 3 -
24 |Neutral switch 32  |Throttle valve switch (power supply)
25 (IGN) fignition switch (IGN) 33 -
26 Throttie sensor power supply 34 Battery power supply
27  |Control unit power supply 35 Control unit power supply
28  |Control unit ground 36 ( -) |Control unit ground
37 Ignition signal (power transistar) 43 Tachometer speed signal
38 |Power steering switch 44  |Engine A/T control input signal
39 [ignition signal check 45 Engine A/T control input signal
40 |ECCS relay 46  |Air conditioner relay (A/C cut signal)
41 - 47 Engine A/T contro) output signal
42  |Ground (ignition signal system) 48 Ground (ignition signal system)
101 |Injector No A 109 (Injector power supply
102 - 110  (Injector No.2
103  |njgctor No.3 1M -
104 [Fuel pump relay 112 |njector No.4
105 |Injector No.5 113  |AAC valve
106 - 114  |[Injector No.6
107  |njector ground 115 -
108  |injector ground 116  (Iniector ground
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ECCS COMPONENT PARTS (RB20E ENGINE)

~ 1 Control unit ; Left dash side

Exhaust gas sensor |

i Air flow meter

* Distributor {built in
B (crank angle sensor) £}

ST T m

ST

~ lInjector

. e
&

Elevation resistor type

i e

=5 T s

Intake manifold

‘aa Fuel pump Elecironic. turbine type Fuel tank
. |AAC valve Solenoid type Collecter
Ignition coil Mold type Water outlet front part

o

JPower transistor unit

1-channel type

Distributor housing

Crank angle sensor

Photocell type

Built in distributor

JAIr flow meter

Hot wire type

Front left

Throttle sensar

Variable resistor type

Throttle chamber

Throttle valve switch

Switch

Throttle chamber

Engine temperature sensor

Themistor type

Water outlet

Exhaust gas sensor

Zirconium type (no heater)

Exhaust manifold

~  |Detonation sensor

Pressure-electrical type

Cylinder block right side
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SYSTEM FIGURE (RB20DE ENGINE)
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SYSTEM FIGURE & CIRCUIT DIAGRAM
RB20DE / DET ENGINE

ECCS CONTROL UNIT PIN LAYOUT FIGURE (RB20DE, DET ENGINE)

104 504 10

p 1

1 1 171 18| 19§ 20

21| 22| 23| 24

25[ 26| 27| 28] 22| 30| 41 32 45 |46 | 47 { 48 | 49

31 34

az] 33

38| 37 38| 40 52| 53| 54 |55 |56 | 57| 58 |59 |60

35 51

CHK 1

1 Ignition timing (Power transistor) Cyi. No.1 11 lignition timing (Power transistor) Cyl. No.6
2 lgnition timing (Power transistor) Cyl. No.5 12 [ignition timing (Power transistor) Cyl. No.2
3 Ignition timing (Power transistor) Cyl. No.3 13 Ignition timing (Power transistor} Cyl. No.4
4 AAC valve 14 Engine. A/T control input sigal (BT2)
5 Engine. A/T control input sigal {BT1) 15  |Engine. A/T control input sigal (BT3)
6 - 16 |[ECCS relay
7 Tachometer speed signal 17 -
8 - 18  |Fuej pump relay
9 Air conditioner relay (A / C cut signal) 18  |Power steering switch
10 Ground (ignition signal system) 20 |Ground (ignition signal system)
21 (RX) |Recieve (control unit data reception) 31 (CLK)[Clock (synchronization signal)
22 (TX) |Transmit (data sent from control unit) 32 Monitor and check iamp (red})
23 Detonation sensor 1 (cyl 1 ~ 3) 33 -
24 Detonation sensor 1 {cyi 4 ~ 6) 34 -
25 - 35 -
26  |Air flow meter ground 36 -
27 ir fiow meter intake air signal (rear) 37 -
28 Engine temperature sensor 38  |Throttle opening output
29 Exhaust gas sensor 39 -
30 Sensor ground (throttie sen, EGN temp) 40 -
41 Crank angle sensor {120° signal) 51 Crank angle sensor (120° signai)
42 Crank angle sensor (1° signal) 52  [Crank angle sensar (1° signal)
43 Ignition switch START signal 53  |Vehicle speed sensor
44 Neutral switch 54  [Throttle valve switch (ldle connection PT)
45 (IGN) |ignition switch (IGN) 55 -
46  |Air conditioner switch 56 |Throttle sensor output signal
47 (CHK)|Check (Diagnosis activation) 57 Throttle valve switch power supply
48 Throttle sensor power supply 58 |Battery power supply
49 Caontrol unit power supply 59 Control unit spower supply
50 Ground (Control unit) 60 (-) [Ground (control unit)
101  [injector No.1 109 |Injector power supply
102 - 110 |injector No.5
103  |Injector N0.3 111 -
Fuel pump ternimal volt control output ‘
104 (FPC]?\/I) gBZODET P 112 |Injector No.4
105  |injector No.2 113 -
106 - 114 |Injector No.8
107  |Injector ground 116  |Exhaust gas sensor heater ground
108 |niector ground 116 |Injector ground
i
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SYSTEM FIGURE & CIRCUIT DIAGRAM

RB20DE ENGINE

ECCS COMPONENT PARTS (RB20DE ENGINE)

'Control unit left dash side

. Engine temperature sensor

Crank angle sensor

L

: - ﬁ?z Injector Elevation resistor type intake manifold
. |Fuelpump Electronic. turbine type Fuel tank
: AAC valve Solenoid type Collector
‘: Ignition coil Small mold type Cylinder head (each pipes)

%‘ Power transistor unit

6-channel electronic distribution

Rocker cover ornament

. {Crank angle sensor

Photocell type

Cylinder head left bank front

G

Air flow meter

i o
St i

Hot wire type

Front left

. AThrottle sensor

Variable resistar type

Throtile chamber

@ =" | Throttle valve switch Switch Throttle chamber
"ﬁ% o Engine temperature sensor Themistor type Water outlet

:szig N
= |Exhaust gas sensor Zirconium type (no heater) Exhaust manifold
. .

b

| |Detonation sensor

Pressure-electrical type

Cylinder block right side
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SYSTEM FIGURE & CIRCUIT DIAGRAM

RB20DET ENGINE

4-1 SYSTEM FIGURE (RB20DET ENGINE)
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SYSTEM FIGURE & CIRCUIT DIAGRAM
RB20DET ENGINE

ECCS COMPONENT PARTS (RB20DET ENGINE)

ntrol uit Left dash ' , ' Power transistor un

Crank angle sensor

Intak manifold

Elevation resistor type

uel pump Electronic. turbine type Fuel tank
1AAC vaive Solenoid type Collector
gnition coil Smali mold type Cylinder head (each pipes)

{Power transistor unit 8-channel electronic distribution |Rocker cover omament
{Crank angle sensor Photocell type (Aute camshaft) |Cylinder head left bank front
G flow meter Hot wire type Front left
| Throttle sensor Variable resistor type Throttle chamber

hrottle valve switch Switch Throttle chamber
Engine temperature sensor Thermistor type Water outlet
|Exhaust gas sensor Zirconium type (no heater) Exhaust outlet
Detonation sensaor Pressure-electrical type Cylinder block right side

EN-2983
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CA18i ENGINE

4-1 SYSTEM FIGURE (CA18i ENGINE)
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SYSTEMFIGURE & CIRCUIT DIAGRAM

CA18i ENGINE

4-2 CIRCUIT DIAGRAM (CA18i ENGINE)
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SYSTEM FIGURE & CIRCUIT DIAGRAM

CA18i ENGINE

ECCS CONTROL UNIT PIN LAYOUT FIGURE (CA18i ENGINE)

+01]103 to 104 104 10d |57

38

39| 40[41 ] 42

BRIEREN AR B KA 21 2312425 26| 27

28

RX

HilGi 109 111114 13 114 43

451 48 47

15 |18 19 30 3tfaz2|33 35

1(RX) |Recieve (control unit dara reception) 11{CLK) [Clock (synchronization signal)
2(TX) |Transmit (data sent from control unit) 12(CHK) [Check {diagnosis activation)
3 Throttle sensor signal 1 13 [Moniter & check lamp (red)
4 - 14 -
5 Engine temperature senscr 15 -
6 Exhaust gas sensor 16 |[Tachometer speed signal
7 Throftle sensor signal 2 17  |Throtile opening output (A/T)
8 Ground (sensor) 18  |Ground (sensor)
9 180° signal 19  [180° signal
10 [1° signal 20 li°signal
21 Vehicle speed sensor 29  |Air conditioner switch
22 - 30 intake air temperature sensor
23 lgnition switch "START" signal 31  |Power steering switch
24 Neutral switch, inhibitor switch 32 -
25(1GN} [ignition switch "ON" 33 -
26 Throttle sensor power supply 34  |Control unit back up powet supply
27 Contral unit power supply 35 Control unit power supply
28(-) |Ground {circuit) 36( -) |Ground (circuit)
37 lgnition signal (Intake side) 43 Light switch
38 ignition signal (Exhaust side) 44 -
39 lgniticn primary signal 45  |Heater fan switch
40 ECCS relay 46  |Rear defogger switch
41 Ti monitor (iniection pulse monitor) 47 -
42 Ground (ignition) 48  |Ground (ignition)
101 |[Injector 109 -
102  |Air conditioner relay 110 |injector
103  [FICD solenoid 111 |ldle revolution correction solenoid
104  |Fuel pump relay 12 -
105 - 113 -
106 |PTC heater relay 114 -
107  |Injector ground 115 |Lock up release solenoid (A/T only)
108  [njector ground 116  |Injector ground
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SYSTEM FIGURE & CIRCUIT DIAGRAM

CA18i ENGINE

ECCS COMPONENT PARTS (CA18i ENGINE)

Hintake temperature sensor
built-in air cleaner)

Injector -

i

~ |Exhaust gas sensor

E:
i
5
B
o
ot
Bl

%
dle rev correction
i solenoid

B Mold type ignition coil

Crank angle senso 1
* (built-in distributor) ) §

| Componentpat | = Tyoe nstallation position
- Injector Side flow type Throttle 5|de body

Fuel pump Electronic. turbine type Fuel tank

rilgnition coil Mold type Engine bay left side

1 ldle speed correction solenoid [Solencid type Throttle body

~_IFICD solenoid Solenoid type Throttle body

~ |PTC heater Coil type Throttle body ~ intake manifold
A‘ Crank angle sensor Photocell type Built in distributor

Aintake air temperature sensor |Thermistor type Air cleaner

-] Throttle sensor Variable resistor type Throttle body

Engine temperature sensor Thermistor type Intake manifold

Zirconium type (no heater)

Exhaust manifold
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SYSTEM FIGURE (RB25DE ENGINE)
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SYSTEM FIGURE & CIRCUIT DIAGRAM

RB25DE ENGINE

4-2 CIRCUIT DIAGRAM (RB25DE ENGINE)
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RB25DE ENGINE

SYSTEM FIGURE & CIRCUIT DIAGRAM

ECCS CONTROL UNIT PIN LAYOUT FIGURE (RB25DE ENGINE)

10

2zt 23

26 28| 29 410 42| 43 44 46 49

i2

52| 53| 54 56 59

CHHK

Termina
N oAl : : £ f RN ;
1 lgnition timing (Power transistor) Cyl. No.1 1" Ignition timing (Power transistor} Cyl. No.8
2 Ignition timing (Power transistor) Cyl. No.5 12 |ignition timing (Power transistor) Cyl. No.2
3 ignition timing {Power transistor) Cyl. No.3 13 lignition timing (Power transistor) Cyl. No .4
4 AAC valve 14  |Engine. A/T control input sigal (BT2)
5 Engine. A/T control input sigal (BT1) 15 |Engine. A/T contro! input sigal (BT3)
6 - 16 ECCS relay
7 Tachometer speed signal 17 (1) -
8 - 18  |[Fuel pump relay
9 Air conditioner relay (A / C cut signal) 19  [Power steering switch
10 Ground (ignition signal system) 20  |Ground (ignition signal system)
21 (RX} |Receive (control unit data reception) 31 (CLK)|Clock (synchronization signal)
22 (TX) |Transmit {data sent from control unit) 32 Monitor and check lamp {red}
23 Detonation sensor 1 (¢yl 1 ~ 3) 33 -
24 Detonation sensor 1 {cyi 4 ~ 8) 34 -
25 - 35 -
26 |Air flow meter ground 36  |FICD solenoid input signal
27 Air flow meter intake air signal 37 -
28  |Engine temperature sensor 38  |Throttle opening output
29 Exhaust gas sensor 39 -
30 Ground {Sensor) 40 Intake air output signal {To A/T C/U)
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  |ignition switch START signal 53  |Vehicle speed sensor
44 Neutral switch 54 Throttle valve switch (Idle connection PT)
45 (IGN) [ignition switch (IGN) 55 -
46 lAir conditioner switch 56 Throttle sensor output signal (To A/T C/U)
47 (CHK}|Check (Diagnosis activation) 57 Throitle valve switch power supply
48 Throttle sensor power supply 58 Battery power supply
49 ( b)) |Control unit power supply 59 Control unit spower supply
50 Ground {Control unit) 60 { -) |Ground (control unit)
101  |injector No.1 109 |injector power supply
102 - 110 |Injector No.5
103  |Injector No.3 111 -
104 - 112 |Injector No.4
105 |injector No.2 113 -
106 - 114 |Injector No.6
107  |Injector ground 115 |Exhaust gas sensor heater ground
108 (injector ground 116  [njector ground
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SYSTEM FIGURE & CIRCUIT DIAGRAM
RB22ZE ZNGINE

ECCS COMPONENT PARTS (RB25DE ENGINE)

C valve
Power transistor unit

FICD solenoid ===

Fuel damper —
o

- N |
e ¥

.
Exhaust gas sensor

Airregulator
! . 2] : i

Throttle se‘nsor & | |

K T - "‘“‘“"“*’Ai i ‘

YT — Ignition coil (No.1)
Injector ‘ e
i . P [ {
i AN 3 I " |
Pressure reguiatoer P o o~ Air flow meter
i SN i N
Engine temperature u’ { T A " e —— Crank angle sensor
sensor L o h oo : Pl T
P S ) ey TR
T ‘“:"— . —- Canister
:, ‘\QJ‘_“‘_‘_‘_‘ _ L- ;| - - 3.‘: . Y
Y I T — - I :
S s )
S T Y"‘rmm - R P —— e . i
Injector Elevation resistor type Fuel tube
{Fuel pump Electronic. turbine type Fuei tank
1AAC valve Solenaid type Intake manifold collector
FICD solenoid Solenoid type Intake collector manifold
anition coil Small mold type Cylinder head (above each piug)

6-channel low voltage
electronic distribution

{Crank angle sensor Photocell type Cylinder head left frint side
Airr flow meter Hot wire type Front left

Throttle valve switch ON / OFF switch Throttle chamber

Throttte sensor Variable resistor type Thraottle chamber

Engine temperature sensor Themistor type Water outlet

Exhaust gas sensor Zirconium type (no heater) |Exhaust manifold

Power fransistor unit Rocker cover crnament

Detonation censor Pressure-electrical type Cylinder biock
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ACTUATOR SYSTEM INSPECTION
RB26DETT / CA18i/ RB20E DE / DET / RB25DE ENGINE

5. ACTUATOR SYSTEM INSPECTION

Use measurement tools such as a circuit tester, CONSULT electrical system diagnosis
tester and oscilloscope to perform inspections. Referto EN3, 1, 1-1, (6} in TROUBLE
DIAGNOSIS section for the measurement equipment operation procedures.

The following preparation must be performed when using this equipment.

(1)  Using circuit tester and oscilloscope

RB20E

+ Insert the testing rod from ECCS harness connector side. -

« ECCS control unitand ECCS harness connector mustbe .
connected when measurements are carried out.

RB20DE / DET / RB25DE / RB26DETT
» Always use check adapter to perform the measurement.

Check adapter 11"

\\.‘ \.«%\‘-\4 !
EG1771 oooo o4 N
) ;%.%%%\:////

e.‘s? l' _

(2) Using CONSULT
« Connect CONSULT to the diagnostic connector on the
vehicle (near fuse block).

Note:
See EN3, 2, 2-2, (2) in TROUBLE DIAGNOSIS section for d A
details. B
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ACTUATOR SYSTEM INSPECTION
RB26DETT ENGINE

5-1  FUEL PUMP SYSTEM INSPECTION
CONTROL CIRCUIT DIAGRAM RB26DETT ENGINE

N Fuel pump relay % ECCS relay
2] s ] 1 .
—— E i w——
T2 "3 | A e
2
Fuel pump ;
||
FPCM pin layout i
PinNoil 0 Description ECCS control unit
) Flow velume control signal 6 4 73
(FPC 1)
5 |Flow velume cortrol signal Fuel pump
(FPC 2) control 1 104
3 modulator
4 Fuel pump ¢ -} (FPCM)
5 Power supply 2, 106
-] Shield fine ground Case j
7 Fuel pump ( + ) -l-
FIERE
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ACTUATOR SYSTEM INSPECTION
RB26DETT ENGINE

Fuel pump system trouble diagnosis flowchart RB26DETT ENGINE

Fuel pump operation noise Lnspectiorﬂ
Pump doesn't sound / Othar

Pump sounds for 5

seconds when ignition
switch is ON
|Fuel pressure inspections| [Fuel pump relay operation noise inspection|
When igniticn switch is ON. Relay operation noise when No sound
fuel pump pressure is Qther ignition is ON
approx. 3.0kg/em? 1
i & DATAMONITOR
ther system Fuei system uel pump voltage nspection “ACTIVETEST”
inspection inspection tnspect voltage between Normal Abnormal
pump pins 1 ~ 2

Normal

Battery voliage when ignition switch is Abnormal
Other 513

ON for 5 secs and "ACTIVE TEST “is ON. = ' |
L L _ uel pump relay voltage Replace fuse
, . inspection. Measure voltage or rela
Fuel pump inspection Harness continuity inspection between relay terminal 2, 3 y
1. Measure resistance beiween | |Measure resisiance between and ground
pump terminals 1 and 2 relay terminal 5 and pump ]
2. Apply battery voltage directly terminal 2 Battery voltage with
between terminals 1{-) and 2(+) ignition switch ON Other
02 Other
1. Approx. 0.5 2 —|
2. Pump operation i I ‘ .
Lme op Other Repair arness continuily inspection| Repair power
sound is produced harness h A A
| Measure resistance between | supply circuit
relay terminal 1 and C/U system
Connector Replace terr:mat 18 Y
Check for faulty connection| fuel pump
and ingpect circuit system 0Q Other
uel pump control madufator T
= ] | signal inspection - - i
5 m control sig ccs ¢ Repair
1213 check voltage between FPCM E U power inspection harness
1,2 and ground ‘. "DATA MONITCR"
Approx. 4 V when ignition switch is ON 3 I‘;‘l;ai:re volt:dge between C/U terminal
for 5 sec and engine cranks. Approx. and ground.
OV at engine speed after warming up. Other Battery voltage when
ignition switch is ther
] igniti itch is ON Oth
Harness continuity inspection : j
:\gfa,s#arﬁrfs’%?gie frcr’: FT?{’;’; Check connecior for breaks] Repair ECCS C/U
M o] ermina H H
) and input signal system wer suppl
and FPCM terminal 2 and C/U P g Y gﬁ'cuii syzfe‘;n
terminal 1086
0R | Other
| I ) [ECCS control unit terminal arrangement|
ECCS C/U power inspection :epalr
E M arness Fhi o miei e m & @l 73 418 & 0] 4| tlz | nimian o] alwtolalolafs]alajuola
'\E-' DATA MONITOR DR -: Aol St ﬂmummﬁﬂ um g
@ Measure voltage between C/U terminal
" 49 and ground.
Battery voltage when
ignition switch is ON Other
[ |
Inspect input Repair ECCS C/U
signal system power suppiy
circuit system

Fuel pump control modulator inspection
Check voliage between FPCM terminals
7 and 4

7 -~ 8V: When voltage from FFCM
terminal 1 to ground is less than 1V
Battery voltage when:

Violtage from FPCM 1 to ground is 4V

Vollage from FPCM 2 to ground is 4V Other
Check for connector breaks and circuit system Replace FPCM
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ACTUATOR SYSTEM INSPECTION
RB2CE / DE / DET ENGINE

5-1  FUEL PUMP SYSTEM INSPECTION
CONTROL CIRCUIT DIAGRAM RB20E /DE/DET ENGINE

ECCS relay
2 H 1 {16} 40
1GN ’———m ____________ 5 104418 (49)27 2,_5_3]1—@
Cy— S + ¥
@ @ = E 3 (O/d/_,,(} s A : ECCS _
1 . 1 o control unit
Fuel pump relay J :
- PAM 4 (104)
E 203 3T Fyal |3 1) 4104 1or RE20DET
P 4|15]6 [I-ﬂ_—'
- 'l um L. e ,
=L L] 2 !
| TR §y [T |
_______________ ; 3 contral *  [313] )
i Dropping regigtor modulator !
;f;‘,@ge_o_ogm_______@) _____________ RE20DET onty |
{ ) RB20DE & DET
ECCS control unit pin
. ] [ [
wd | =
i i1 e
F T Y I ul o I A I S T
i | i 1€ 3} 19 T T
o
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ACTUATOR SYSTEM INSPECTION
RB20E / DE / DET ENGINE

Fuel pump system trouble diagnosis flowchart RB20E / DE / DET ENGINE

@el pump operation noise mspection—[

Pump sounds for 5
seconds when ignition
switch is ON

@el pressure inspections
When ignition switch is ON, fuel

pump pressure is approx. 3.0kgf
¢cm?{RB20DE, DET) 2.5kg/em? QOther

{RB20E) E 1

ther system Fuel system
inspection inspection

Pump deesn't sound / Other

[fuel pump relay operation noise inspectéon]

Relay operation noise when
igniticn is ON

No sound

L
§"DATAMONITOR’
“ACTIVE TEST”
Abnarmal

tuel pump voltage inspection L
Inspect voltage between Normal
pump pins 1 ~ 3 CL 1]

Other B

Battery voltage when ignition switch is ON for 5 secs
and “ACTIVE TEST " is ON. Also after engine warm
Fuel pump relay voltage
T inspection. Measure voitage

up approx. 5V for RB20DET
[

hetween relay terminal 2 and

3 and ground

MNormai Abnormal

Replace fuse
or relay

Fuet pump inspection

1. Measure resistance between
pump terminals 1 to 3

2. Apply battery voltage directly
between terminals 1(+) to 3(-)

1. Approx. 0.5 €2

2. Pump operation

Harness continuity inspection
Measure resistance between
relay terminal 5 and pump
terminal 1

ignition switch ON Other
0 € Other
RB20E.DE 1

Battery voltage with

sound 15 produced Connector Repair Harmass continulty nspection | Repair power
Reol Check for faulty harness |poasure resistance between supply circuit
Connector EPIACe |connection andinspect relay terminal 1 and C/U terminal system
Check for faulty fuel pump |cireyit system
connection and ¥ 18 (RB20DE, DET) 104 (RB20E)
insﬂe(_:t_ clr_CUL Sftin ___________ 0R Other
r;E;QQDET Fuel pump contral modulator ] l
contro! signal inspection - : Repair
check voltage between FPCM EECS CIU power inspection harness
‘W "DATA MONITOR"

2 and ground

& Measure voltage between C/U terminal
49 and ground (RB20DE.DET} 27 and
ground (RB20E)

Approx. 0 V when ignition switch is ON
for & sec and engine cranks. Battery
charge after warming up.

Qther
L 1

Dropping resistor Harness continuity

inspection. Measure inspection Measure

Battery voitage when
ignition switch is ON

[ ]

Other

resistance between
terminal 1 ~ 2,

resistance for FPCM
terminal 2 and C/U

Check connector for breaks| Repair ECCS C/U
and input signal system power supply

terminal 106 circuit system
68 | Other

ECCS C/U power inspection Repair [ECCS control unit terminal arrangement|

-8 "DATA MONITOR" harness (RB20E)

- [ C
’_._L.“_ R

B B R T N R

die ] [wfaseeies] zs e

(RB20DE. DET)

"49 and ground.

Battery voltage when
ignition switch is ON

Other

Repair E%CS C/J power
supply circuit system

Inspect input

signai system

| |
| |
| l
l |
| |
! |
| |
| |
! |
| |
| |
| l
: |
, @ Measure voltage between C/U terminai :
| I
| |
| l
| I
| |
l |
| l
| I
I |
| |
| |
l |
I I

Other

082 1
Fuel pump control modulator inspection| Replace
Check voltage between FPCM terminals| dropping
7 and 4 resistor

7V when battery

voitage OV

Voltage from FPCM 2

to ground is OV Other

L |
Check for connector Replace FPCM
L breaks and circuit system



ACTUATOR SYSTEM INSPECTION

CA18: ENGINE

5-1 FUEL PUMP SYSTEM INSPECTION
CONTROL CIRCUIT DIAGRAM CA18i ENGINE
Fuel 1 ECCS relay
uel pump reiay D ayvenuE:
. ‘ IGN SW 2! PR 104 ;»—-—5_?-—0 &aj-—%_@
@-X_@—‘WT* - ECCS
' control unit | zg‘

Ler Ul
B L

i
QJ\

3—t 3
faisis| | Fuel pump

Fuel pump system trouble diagnosis flowchart CA18i ENGINE

Pump sounds for 5

|Fuel pump operation noise inspection |

seconds when ignition
switch is ON

|ﬁe| pressure inspections|

approx. 1.0kg/em?

Pump doesn’t sound / Other

[Fuel pump relay op

eration noise inspection|

When ignition switch is ON. Relay operation noise whan Mo sound
fuel pump pressure is Other ignition is ON
l
| % "DATAMONITOR
Other system Fuel system el pump volfage inspection SACTIVE TEST"
inspection inspection Inspect voltage between 1 3 Normal Abnormal
ump pins 1 ~ 3
deall N 7] Fuse, relag
Battery voltage when ignition switch is Normal Abnmemnt
ON for 5 secs and "ACTIVE TEST " is ON. Other ——
Fuel pumgp relay voitace

|

Fuel pump inspection

1. Measure resistance between

pump terminais 1 ~ 3

2. Apply hattery voltage directly

between terminals 1~ 3

inspection. Measure votage

Replace fuse

1. Approx. 0.7 ~ 1.5€2
2. Pump operation
sound is produced

Qther

I
Connector
Check for faulty connection
and inspect circuit system

Harness continuity inspection between relay terminai 2 and or relay
Measure resistance between 3 and ground
relay terminal 5 and pump
terminal 1 Batltery voltage with
ignition switch ON Other
0 Cther
Repair  Marmess continuity Inspection] Repair power
| harness \Megsure resistance between | supply circuit
relay terminal 1 and C/U system
Replace elay te d 4
fuel pump 08 ‘ Other
Connector ECCS C/U power inspection Repair
harness

Check for faulty connection
and inspect circuit system

|[ECCS control unit terminal arrangement|

Battery voltage when
ignition switch is ON

[ | | |
L} mmim He | bl @t 1w 37(3a)39)40] 1 |az 1lz]ala|s|s]|7]8]2) 2I.‘2z 23|24 25) 28 27 ’!.li
t
(L1 A IRBR PR PO T TR A3 40 a5 a6] 47 40 iezia e es|isfaziis1e )2 231301 31(32(33]| 14|35 ) 38
.

EN-307

. "DATA MONITOR"

:@ Measure voltage between C/U terminal

27 and ground

Other

|

Check connector for breaks
and input signal system

Repair ECCS C/U
power supply
circuit system
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ACTUATOR SYSTEM INSPECTION
RB26DETT / RB20E ' DE - DET / CA18i ENGINE

®

Fuel pump relay operation inspection
Place the ignition switch ON and select “FUEL PUMP
RELAY"in "TACTIVE TEST” mode. Press the ON buttcn
and check for pump operation noise.

& ACTIVETEST 4 [

FUEL PUMP RELAY ON
MONITOR

CAS.RPM (PQS)  ¢50rpm

|
| ON _|onoFF| OFF ]

L AT
Boot rear finisher interio

When the ignition switch is in ON position. the relay @
operation noise must be audible. There must be a relay
cut off noise 5 seconds later.

After engine has stopped (stall), turn the ignition switch 1o
OFF position 1.5 seconds later.

res

Fuel pump relay power inspection
Discennect the fuel pump relay and measure the voltage
between following terminals and ground when the ignition
switch is placed in ON position.

Engine RB26DETT / RB20E, DE, DET / CA18i
tem Between terminal 2 | BRetween terminal 3

on fuel pump retay | on fuel pump relay

_ harness side and harness side and

Condition ground ground
When ignition
L switch 1s ON L Battery voltage
RB26DETT CA18i RB20E / DE /DETT

T (e TR

e 3
Boot rearfinisherinterforgm

howe M

1

.".
b

{3) Fuel pump control signal inspection e
« Select "FUEL PUMP RELAY" in "DATA MONITOR" mode @)
and check the following.
- J PRONITORINGINO FAULT D}

ftem Fuel pump relaﬂ Fuel pump relay ON
When ignitiors switch is ON O
(engine is not running)
When cranking engine CN
When idiing CN RECORD
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RB26DETT / RB2CE / DE / DET / CA18i ENGINE

ACTUATOR SYSTEM INSPECTION

+ Measure the voltage between the following terminals and [ ) RB20E. CA18i

ground when the ECCS control unit connectors are

18

(104)

+ ECCS
control

connected. !
i unit 5
|
Fuel pump control| =
modulator
RB2EDETT CA18i RB20E RB20DE, DET
Between Between Between Between
terminal 18 | terminai 104 | terminal 104 | terminal 18
and ground | and ground | and ground and ground
Approx. 1V | Approx. 0V | Approx. 1V Approx. 1V
Battery Battery Battery
woltage voltage voltage Battery voltage
Approx. 1V | Approx OV | Approx. OV Approx. OV
Approx. 1V | Approx. 0V | Approx tV Approx. 1V

(4) Fuel pump control modulator control signal
inspection (RB26DETT & RB20DET only)
» Measure voitage between the following terminals and
the ground when the ECCS control unit connectors are
connected.

RB26DETT

Between terminal
106 and ground
(FPCM2)}

4\, OV after 5 sec

Between terminal
104 and ground
(FPCM1)

sRear seat right rf—

? 4V, QV after 5 sec

1N j03u09 §90

Approx. 4V Approx. 4V

Approx. OV Approx QV

Approx 4 Approx. OV
RB20DET

- m
Between terminal 104 and ground : 8
w
0
g
ov 5
oV '3

When cold: 0V ‘

After warm-up: Power supply voltage

EN - 309



ACTUATOR SYSTEM INSPECTION
RB26DETT / RB2CE / DE / DET / CA181 ENGINE

(5) ECCS control unit power supply inspection
+ Select “BATTERY VOLTAGE” in “DATA MONITOR”

mode and carry out the following inspection.

m

(@]

9]

w

8 g
Note: i—/ g
The same setting as ON state is maintained for a few InaV 2
seconds right after the ignition switch is turned ON to OFF | reesverr. razone per

and then ON again.

+ Measure the voltage between the following terminals @
and the ground when the ECCS control unit connectors
are connected.

Between ECCS | Between ECCS | Between ECCS
C/U terminat 40 | C/U terminal 27 | C/U terminal 16 | C/U terminal 49
and ground and ground and ground and ground
Battery voltage Qv Battery voltage ov
ov Battery voltage ov Battery voltage
ov Battery voitage ov Battery voltage
oV Battery voltage oV LBattery voltage

(6) Harness continuity inspection

« Disconnect ECCS control unit, fuel pump relay and fuel
pump harness connectors and measure resistance
between the follow .

RB26DETT

m
Q
)
[%2]
o
o
2
g

[0HUCS SO03

( }RBZODE. DET
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ACTUATOR SYSTEM INSPECTION
RB26DETT /RB20E DE ' DET / CA18i ENGINE

[RB20DET & RB26DETT only]
» Disconnect each connector and measure the resistance
between the following terminalis.

= Fuel pump
‘ control controb unit
FPCM harness terminal 2 modulator 7% o 10
, , o2 4 s [ZL{T] Fuei
Between dropping resistor hamess A ¢ @ = pump
terminal 1 and FPCM harness terminal 3 = Fuel 3 g; ' relay
(]

o €2 pump d hamness side
Between fuel pump relay harness conector Dropping h?;mess1 Fuel pump
5 and FPCM harness connector 4 resistor  Side control modulator,
harness side harness side

Between fuel pump hamess terminal 1
and FPCM harness connecter 4

Between ECCS C/U terminal 104 and Fuelpump | @ JLoa ch:ncnSo\
106

FPCM harness terminal 1 conirol R 5
. mogulgtor 7 T~ - unit
Between ECCS C/U terminal 106 and SEET I
FPCM hamess terminal 1 W Fuel
pump
‘ )

Between fuel pump relay harness conector 00 harmess r;f};

5 and FPCM hamess connector 5 ) g eTE) Fuel oump
Fuslpume 120235121 control modulator

harness side harness side

Between fuel pump relay harness conector
5 and FPCM harness connector 7

Between fuel pump hamess terminal 1
and FPCM harness connector 4

(7) Fuel pump voltage inspection
« Disconnect the fuel pump connector and measure the
voltage between the following terminals and ground.

sei
Between fuel pump harness | Between fuel pump harness
3 terminal 2 and ground terminat 1and ground
Battery voltage Battery voltage
Battery voltage Battery voltage
RB26DETT RB20E /DE/DET 7 CA18i
?/‘ ‘Qgﬁ;‘lﬂgﬁgg right * Boot interior r;gh?‘"*r . 1Boot interior o Fue;l pump
i b ‘ oy arness
l I A H Pump harness ! - ... connector

A cannector .
, i gIh=_= | |

- — \\a"l
| Fuel pump harness
connector B
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ACTUATOR SYSTEM INSPECTION
RB26DETT / RB20E / DE / DET / CA18{ ENGINE

(8) Fuel pump inspection
» Disconnect the fuel pump connector and measure the
resistance between the following fuel pump terminals.

RS

Between fuel pump
terminal 1 and 3

Between fuel pump
terminal 1 and 2

04~07€2 04~07 07~15

RB26DETT RB20E/ DE / DET CA18i
CCo~Boot interior right | :Boot interior—@ A B
’ “v*a! 7\4\\;\\ Fuel pump [ |right e

Boot interior
- Fue
b= Pump harness
g |
Ay connector |

harness-" connector

Jly ;
- Fuerpump}'harness
| connector

+ Check the fuel pump operation by disconnecting the fuel
pump connectors and apply the battery voltage directly to
the following fuel pump terminals.

Pump terminal 1 (2) to battery positive terminal (+
Pump terminal 3 (1) to battery negative terminal {-
( )YRB26DETT only.

RB26DETT RB20E /DE/DET CA18i
77~ Bootinterior right | Boot interior right |

).
).

Boot interior

i i Fuel pump | BRg e S " Pump

Lo qf S T harnessy connectan
w =

o SN

1o Fuel pump hamess

S - connector

Dropping o
resistor

(9) Dropping resistor inspection (RB20DET only)
« Disconnect dropping resistor harness connector and
measure the resistance between the following terminals.

Between dropping resistor terminal 1 and 2 0.5 £2 R
Dropping resistor

harness connector B8
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ACTUATOR SYSTEM INSPECTION
RB26DETT ENGINE

(10) Fuel pump control modulator inspection
(RB26DETT only)
+ When the fuel pump control modulator connector is
connected, measure the voltage between the following
terminals.

0~1V

66~7.0V

88~92V Approx. 4 0~1V

Battery voltage Approx. 4 Approx. 4
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5-2

RB26DETT ENGINE

INJECTOR SYSTEM INSPECTION

ACTUATOR SYSTEM INSPECTION

CONTROL CIRCUIT DIAGRAM RB26DETT ENGINE

ECCS
relay

Throttle
valve SW

Crank
angle
sensor

Alr flow
meter
front)

Arr flow
meter
freart

Engine
temp
sensor

Throttie
sensor

QJHC;:LH 1

Dropping L1+LZ
resistor 516,

T
IGN_ B |
& oo ® :
I 6 a

e _9— g

IDLE

—

1207 signal 1

1
1" signal 2 k@_
3

Power supply! 3

:

Intake airsig_| 2
Power. gmund.wg

| Signai gmund__“,

Power suppivy\. 5

Intake air'sig

{Signal ground ;

Power supply }

11

E earp

57
54 H
0 s .
4 8 J— = o == |
2] o — SO
e No.6 No.5 No.4 No.3
= | Exhaust gas sensor (rear}
Z
=3 — " 2
c 55 Iy
* 3 )
L
3
" Exhaust gas sensor (front)
e ) A
(i
= 3.1 1.3 -*—%
» I
m =
x K
.
8 )
B 534 Vehicle spd sen
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[CONTROL DESCRIPTION]

ACTUATOR SYSTEM INSPECTION

RB26DETT ENGINE

| Terminal |

!‘nh

Crank angle sensor

120° signal 41,51, |Determines injector timing. )
1o 9 42,52 |Reads engine speed.
signal
Air flow meter intake air Detgct‘s‘mtake ar qu»antr‘ty' anq determines Fail-safe function activated
uantity signal 27.35 |basic inection quantity {injection pulse when disconnected
a width) based on engine load. '
Increase fuel quantity when starting.
START signal 43 Determines injection quantity when starter -
SWis ON.
Perfarms injection increase according to . .
. . Fail-safe activated when
Engine temperature engine temperature. o
28 . short-circuit or
signal Fuel cut range changes accerding to ) .
. disconnection occurs.
engine temperature.
Exhaust gas sensor Injection pulse width control according to  |According to control block
. 29,55 | . "
signal air-fuel ratio feedback. condition.
Throttle valve SW 54 i Activated when throttle
{ldle cornection point) sensor damage oceurs.
Fue! cut during deceleration.
Flow correction during acceleration or
Throttle sensor 38 deceleration. -
Interrupt injection.
ldle judgement
Vehicle speed sensor 53 Fuel cut |Anterrupts speed and fuel cut at 0
km/h vehicle speed.
Battery voftage 49 Injection pulse width correction.
Intake air temperature 35 Detects intake air quantity temperature i

sensor

and corrects injection puise width.
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ACTUATOR SYSTEM INSPECTION

RB26DETT ENGINE

Injector system trouble diagnosis flowchart RB26DETT ENGINE

Operation scund audibie

Unjector operation noise inspection

No operation sound

ther system
inspection

Injector contrel signal inspection
Measure voltage between injector connector @

terminai 2 {each cylinder) and ground.

Note: Battery voltage when engine is Other
Injector control signal running

must be verified by

oscilloscope. lErify waveform on oscilloscope Ny /

injeclor powes supply inspection

and disconnection

[ECCS control unit terminal arrangement|

RGO

REEIDNENDE
N3 Jua [ T v e o|a] i

Nommal o
Abnormal Measure voltage between injector
L connector 1 (each cylinder) and ground.
Inspect connector for breaks Other than voltage
Battery voltage measurement when
when ignition is ON ignition switch is ON
Injector inspection Repair injector
e A T A OO el H
ﬂ R R a e [ o el el Measure resistance betwean power supply
terminais 1 ~ 2. circuit system
2~-343 Other
Dropping resistor inspection Replace injectors
1
‘ 4 Resistance 1205 a
Resistor 3 ~ 5 measurement .
6 Dbetween 2
7 terminals

8

5 €4

Other

i

Injector c/u

101 (#1)
105 (#2)
103 (#3)
1~ ) 114 (#4)
110 (#5)
112 (#6)

Harness continuity inspection
(resistance measurement)

harness harness

Replace dropping resistor

Other

LOQ

ECCS C/U power supply inspection

®

(\E] “DATAMONITOR"

terminal 49 and ground

Voltage measurerment between

Battery voltage when
ignition switch is ON Other

Inspect input

|

Repair
harness

Repair ECCS C/U power
signal system supply circuit system
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ACTUATOR SYSTEM INSPECTION
RB20E / DE . DET ENGINE

5-2 INJECTOR SYSTEM INSPECTION
CONTROL CIRCUIT DIAGRAM RB20E /DE / DET ENGINE

Air regulator (-} 1

@ Air regulator (+) 2 —-:E,E]i]‘ 12 I[iNo.a
——t—  !6:3
™ ST — Soom f“
@ o 23(43) 2110;' L“_“ ‘ R ‘ 1 3“ No.5
myp—— — - D
(+) 5] 13 27(49) F:@HEH No& | o
ECCS rel : e — 2 [ H
rela (101)
Y] ED e [ &
1T s A 2
ool i Lsls (o) E] 2173l no2
Ful, !
— {3 — AT (103) ‘ *.&
il By B 32(57) G‘\ 1 IV
~~ U 22154) ’
Throttle valve SW 101 5] :3“ No.T ™Y
Throttle sensg m '
(1) 26688) O 1
2 I (H 1 1 3“ No.2
o
<]
Crank angle sensor 3 0 %}E— j[[Ne3 | s
-
1207 signal [ 1] 19(41) 2 112 2 2 - O
1 signal | o 10042) § 1 3” Nod | H
Power q - C
4 4 2B(50) 105 Ez i*—f 3§ No.5
Air flow meter 1a 3 5
: 1] 1%+ I No6 _/
intake air sig 2 2 3{(27
Powerground | 3 B 3T 6 O Cr—‘\f\‘——l
Signal groundy 4 4 — 426) .. O sensor=
Power suppiy L 5 ——J {115 W 3 3
(29} 2 2 —WA—
Engine temp sensor LN
2 (30} (53)2 Vehicle spd se

{ ) RB20DE/DET

ECCS control unit pin

[RB20E]
- | [ ]
i{ T1sg [0 [ o | IRIBEEEDRE 21]22 25| 28! 27] 28
1 11g [ 2 ind ] ‘} | K] ! a2
[RB20DE / DET]
o] ey D3 T o P n BREEEEEEREE Jas] [48] 297 50
109110 1113 lrigng L 6 i | o % 38 |40 53541 [ ls7! T
[Diagnosis connector] o F_‘X J,-_X HK IGN
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[CONTROL DESCRIPTION]

ACTUATOR SYSTEM INSPECTION

RB20E / DE / BET ENGINE

Crank angle f;gosc;,r nal 9, 18 (41, 51) |Determines injector iming. i
€97 S19Mal| 54 10 (42, 52) |Reads engine speed
1°signal

Detects intake air quantity and Fail-safe function

Air flow meter intake air determines basic injection quantity :

L 3(27) . . activated when
quantity signal (injection pulse width) based on )
. disconnected.

engine load.
Increase fuel quantity when starting.

START signal 23 (43) Determines iniection quantity when -
starter SW is ON.

: Performs |nject1on Increase Fail-safe activated when
Engine temperature according to engine temperature. T
) 5 (28) . short-circuit or
sensor signal Fuel cut range changes according to | . .
. disconnection occurs.

engine temperature.

Exhaust gas sensor 6 (29) injection pulse width control According to control

signal according to air-fuel ratio feedback. |biock condition.
Deceleration fuel cut according to

Throttle valve SW 32 (57) ON signal. i

(die connection point) Acceleration increase when ON
goes to OFF.
Flow correction during acceleration

Throttie sensor 7(38) or deceleration. -
Interrupt ingection.

. Fuel cut interrupts speed and fuel cut
Vehicle speed sensor 211(53) at 0 kmvh vehicle speed. -
Battery valtage 27 (49) Injection pulse width correction. -

( ) RB20DE /DET
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ACTUATOR SYSTEM INSPECTION

RB20E / DE - DET ENGINE

[Injector operation noise inspection

Operation sound audible

[ No operation sound

Other system
inspection

Note:
Injector control signal
must be verified by

Injector system trouble diagnosis flowchart RB20E / DE / DET ENGINE

Injector control signal inspection

Measure voltage between injector connector
terminal 2 {each cylinder) and ground.

Battery voltage when engine is

Cther

running

oscilloscope.

[Verify waveform on oscnloscopej

AV /

Nomal

Abnormal

-

and disconnection

Inspect connector for breaks

Injector power supply inspection

Measure voltage between injector connector
1 {each cylinder) and ground (RB20E).
Connector 3 and ground (RB20DE / DET).

Battery vohage

Other than battery
voitage when ignition

[ECCS control unit terminai arrangement | when ignion is ON- | o ON
l |
Injector inspection Repair injector
1! | 1 Measure resistance between power supply
L TR e terminals 1 ~ 2 (HB20E) circuit system
(RB20DE/DET)
e | @
R R R T R AT TS 3~ 4 4#6) ﬂm
B R e T e [6 (#5) m
13-14 Q Other
Harness continuity inspection Replace injectors
{resistance measurement) if the value is not normal at mid
Injector CAJ connector there is a possibility
harress harness of fauit with the harness. Test
101 (#1) the resistance measurement
105 (#2) with injector unit.
103 (#3)
1~ | 114 (#4)
110 (#5)
112 (#6)
(RB20DE / DET)
101 (#1)
105 (#2)
1~ ] 103 (#3)
112 {#4)
110 (#5)
114 (#86)
0 Other
| |
ECCS C/U power supply inspection Repair
harness

= DATAMONITOR"

W

Voltage measurement between
@ terminal 27 and ground (RB20E)
terminal 49 and ground (RB20DE / DET)

Battery voltage when
ignition switch is ON

Other

Inspect input
signal system

Repair ECCS C/U power
suppty circuit system
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ACTUATOR SYSTEM INSPECTION
RB26DETT / RB20E / DE / DET ENGINE

test mode to check the idle speed variation and

+ Use “POWER BALANCE" in the CONSULT active @

check the injector operation.
Caution:
Do not perform test while driving.

(1) Injector control signal and power inspection @ . h
e TS N
l\k \\.\\\r\__}} . . .. ‘\>\\

[Injector connector]

» Disconnect the injector connectors and measure the
voltage between the following terminals and the ground.

& ACTIVETEST @ [
POWER BALANCE
MONITOR
CAS.RPM {POS) 950rpm
AIR FLOWMETER 1.1U
AACVALVE 25%

1] 2] s 4]
(sle ] |

TEST
START

RB26DETT

Between hamess Between hamess Between harness | Between harness
terminal 2 and terminal 1 and terminai 2 and terminal 1 and
ground ground ground ground
Battery voltage Battery voltage Battery voltage Battery voltage
Approx. 10V Approx. 10V Approx. 10V Approx. 10V

increase)

The voltage decreases as the engine
peed increases (approx. 0.2V decreases
for each 2 000rpm of engine speed

- Inspection can be carried out at mid point connector for No. 4, 5 & 6 cylinder and power
supply for RB20DE & DET engines.

Coantroi circuit

Power supply circuit

Between harness terminal
4,5, 6 and ground

Between harness
terminal 3 and ground

Battery voltage

Battery voltage

Approx. 10V

Approx. 10V

The voltage decreases as the engine speed
increases (approx. 0.2V decreases for each
2.000rpm of engine speed increase)

EN - 320
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ACTUATOR SYSTEM INSPECTICN
RB26DETT / RB20E / DE / DET ENGINE

Control circuit
Between ECCS C/U

Power supply circuit

terminals 101, 103, 105, | ECCS C/U terminal 14

10, 112, 114 and groung| 109 and ground | | 1ECCS gy

— grou control,
Battery woltage Battery voitage unit o4 !
Approx. 10V Approx. 10V i1 ‘

The voltage decreases as the engine speed |
increases {(approx 0.2V decreases for each
2 000mm of engine speed increase)

(2) ECCS control unit power supply inspection
» Refer to fuel pump system [EN3, 5, 5 - 1]

(3) Harness continuity inspection
» Disconnect the control unit and injector connectors and [~ S —_
measure the resistance between the foliowing terminals. el

ECCS C/U harness Injector RB20E/DE/
hamess terminal 2 | DET / RB26DETT

jIun 0U00 5903

Terminal 101 (101} [101]  TO  No. 1 cylinder
Terminal 110 (105) [105] TO  No.2 cylinder
Terminal 103 (103) [103] TO No.3 cylinder o
Terminal 112 (112) [114] TO  No.4 cylinder
Temingl 105 (110) [110] TC  No.5 cylinder
Terminal 114 (114) [112] TO  No.6 cylinder

{ } RB20DE /DET [ ]1RB26DETT

[RB26DETT]

« Disconnect the harness connector from the injector and
dropping resistor and measure the resistance between
the following terminals.

Dropping resistor Injector RB26DETT
harness harness terminal 1

o

Terminal1  TO  No. 1 cylinder ' -

@Droping resistor harne

Terminai4  TO  No. 5 cylinder !
.gonnector

Terminal 5 TO No. 3 cylinder 0K
Terminal&  TO  No. & cylinder
Terminal 7 TO No. 2 cylinder
Terminal 8  TO  No. 4 cylinder
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ACTUATOR SYSTEM INSPECTION

RB26DETT / RB20E / DE / DET ENGINE

+ Inspection can be carried out at mid point connector for

No. 4, 5 & 6 cylinder for RB20DE & DET engines. Injector mid |

ECCS C/U harness Mid point
connector harness

TJerminal 112 TO  Terminal 5 (No. 4 cyiinder)
Terminal 110 TO  Terminal 6 (No. 5 cylinder)
Terminal 104 TO  Terminal 4 (No 6 cylinder)

RB20DE/ DET

1N J01U00 S0DT

09

(4) Injector inspection

« Disconnect the injector connector and measure the
resistance between the terminals for each injector.

Between injector terminals 1
and 2 {for all cylinder)

13~14 Q

(RB20DE / DET)

» Disconnect the injector harness mid connector and
measure the resistance between the following terminals
for resistance.

- Ne. & cylinder
B Il

No. 4 cylinder

Between injector terminals 3 and 5

F N?. 5 _gy;n‘:nder
rL [ .’_{_EVB” i

——

No. 5 cylinder Between injector terminals 3 and 6 13~ 14

]

No. 4 cylinder;

No. 6 cylinder Between injector terminals 3 and 4

I

(5) Dropping resistor

« Disconnect the dropping resistor connector and measure

the resistance between the following terminals. Dropping

T

Terminal 1
Terminal 4
Dropping Teminal 5
resistor 3 ~ Terminal 6
Terminal 7
Terminal 8

T resistor
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CA181 ENGINE

5-2 INJECTOR SYSTEM INSPECTION
CONTROL CIRCUIT DIAGRAM CA18i ENGINE

ACTUATOR SYSTEM INSPECTION

ECCS relay
1 2 5
5719 Oy 1

Throttle sensor

Power 1 %
. : m
Signal 1 ! 2 3 O
t 3
Ground ;3 8
Signai 2 4 7 3
=
e
; c
=

1] 2
NEIEY,

Crank angie sensor

1. 180~ signal °
2. Power ®
3. Ground et 10
4. 17 signal

20

Engine temp sensar

B

2
§ Dropping
resisior

[

e
11: \‘E—i :

Injector

{—_l

Injection pulse {Ti) monitor
H /V‘
4y

! .
a '——UmwwﬂVehlcie speed sirf'-l

_7
-

O, sensor 1
b

101104 1094 104 10% 104 107104 37| 38 Sd 400 47 42 1 213|415

108 11¢ 11y 113 113 114115118 43[ 44] 45|46 | 47| 48 11| 12 13| 14| 15

EN-323




[CONTROL DESCRIPTION]

ACTUATOR SYSTEM INSPECTION

CA18i ENGINE

Crank angle sensor

120° signal 9.19, Reads engine speed. -
iy 20,10
1 signal
Detects intake air quantity and Fail-safe function
Air flow meter intake air determines basic injection quantity .
L 3 N . , activated when
guantity signal {(injection pulse width) based on engine .
disconnected.
load.
Increase fuel quantity when starting.
START signal 23 Determines injection quantity when -
starter SWis ON.
Performs imjection increase accerding to ‘ .
: . Fail-safe activated when
Engine temperature engine temperature. N
) 5 . short-circuit or
sensor signal Fuel cut range changes according to ‘ .
. disconnection occurs.
engine temperature.
Exhaust gas sensor Injection pulse width control according to |According to control
‘ 8 . , o
signal air-fuel ratio feedback. block condition.
Deceleration fuel cut according to throttle
valvwe idle position signal .
Throttle sensor 5.7 Acceleration increase when ON goes to 2 system type
QFF.
Vehicle speed sensor 21 Fuel cut at prohibited vehicle speed. -
Battery voltage 27 Injection pulse width correction, -
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CA18i ENGINE

injector injection state .rspecton
Remove air cleaner cover 10 check

Injecting |

ACTUATOR SYSTEM INSPECTION

Injector system trouble diagnosis flowchart CA18i ENGINE

No injection

Other system
inspection.

Injector control

signal inspection

Measure voltage hetween injector
connector terminal 3 and ground.

Battery voltage when engine is running.
Lower 0.5V when engine rev is increased

Other

100Crpm.

[Vern‘y waveform on oscilloscope

MNormnal |

Abnormal

NV

=

Inspect connector for breaks
and disconnection.

Note:

Injector control signal
must be veritied by
oscilloscope.

6 and ground.

Iniector power supply inspection
Measure voltage between injector connector

Battery voltage

when

ignition 1s ON

OCther than battery voltage
when ignition switch is ON

-

injector inspection
Measure resistance
terminals 3 ~ 6

between

13-14 ¢

Harness continuity inspection
{resistance measurement)

Injector C/u
harness harness
3~ 101
o 4‘ Other
ECCS C/J power supply inspection Repair
harness

g, BATAMONITOR"

B

Cﬁ;

terminal 27 and ground

Valtage measurement between

Batiery voltage when
ignition switch is ON

-

Inspect input
signal system

Other

.

D

inspection

Dropping resistor power

Measure voitage between
connector 2 and ground.

Repair ECCS C/U power

supply circuit system

Other
| Battery voitage Other
Replace
injectors |Dropping resistor Repair power
inspectian supply circuit
Measure resistance | system
between connector 1
and 2,
1542 Other
Harness continuity inspection| Repiace
Dropping injector dropping
resistor connector | resistor
1 - 6
043 QOther
Inspect circuit Repair
harness

connector contact etc.

[ECCS control unit terminal arrangement |

T —T r[

LRI T LT W“WI:I; .!Tlﬂl)! w42 1123 |a|5|6|7[0] 9]0 KG‘HJ!! || 7l

] ::ihl NORITH Y ll|“|l§ 46|47 48 zliafisl s s 17 1sfee N‘ [N‘N'J: .IZiSJ |15 |36
; i
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ACTUATOR SYSTEM INSPECTION
CA18i ENGINE

(1) Injector control signal and power inspection
« Disconnect the injector connectors and measure the
voltage between the following terminals and the ground.

Control circuit Power supply circuit
Between injector Between injector
harness terminal 3 hamess terminai & and
andground ground
oV Battery voltage

« Connect injector connector.

g

Control circuit

Between ECCS C/U harness terminal rﬁ P
101 andground ECCS ] i} Injector
Battery voltage I control '

Battery voltage Lunit
(decreases 0.5V for engine speed : I\®1

increase of 1000mpm)

Note:
For accurate data use oscilloscope.

(2) ECCS control unit power supply inspection.
« Referto fuel pump system [ENG, 5,5 - 1]

L]
» Measure the voltage between the following terminals @ ECCS relay™,

and ground with ECCS control unit connector @_#:@__440
connected. f_o/‘/ 27

S T

nun [0Au0d 5907

ov

Battery voltage

Battery voltage ov

(3) Harness continuity inspection

+ Disconnect ECCS control unit and injector connector
and measure the resistance between the following

terminals.

Between ECCS C/U injector
harness terminal 101 and 3

oa
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ACTUATOR SYSTEM INSPECTION

TATE ENGINE

(4) Injectorinspection
« Disconnect injector connector and measure the
resistance between the following terminals.

Between injector harness te
3and 6

(5) Injection pulse monitor (Ti monitor) signal
inspection
+ Measure the voltage between the following terminals with
ECCS control unit connected.

fgnition switch in ON position Battery voltage i—’ v
=} L))
Battery voltage (approx. 0.5V - \(_,/\-1
Cranking or engine running decreases for each 100rpm of =
engine speed increase).

(Reference) Inspection using the Oscilloscope . _ _
+ Injection pulse monitor (Ti monitor) is a result of the Injection i
12V

S ) Ny : L Ise width
injection pulse width within the ECCS control unitand it momtorpu R

may differ slightly with actual injector waveform (about the * waveform _L__ ov
same for CA18i) but the pulse width is same.

« If the waveform is abnormal and the Ti monitor is normal, Injector 1oV
the ECCS control unit and the input system is normaland ; waveform oV

there is a possibility of fault with the injector circuit or the |
injector main body.
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ACTUATOR SYSTEM INSPECTION

RB26DETT ENGINE

IGNITION SYSTEM INSPECTION

CONTROL CIRCUIT DIAGRAM RB26DETT ENGINE

IGN

@

<o

Z—J = 1
s~ Ot 3
Throttle valve switch

Crark angle sensor
120° signal ( 1}
1° signal 2
Power 3
Ground 4

Detonation
sensor 1

Ha

i

@ ECCS relay L{_]%
y

0 N -

Engine temperature sensor

EEE 0 [/ ——

45
| G2 IGN
o Power transistor coil
i No. i 1 1 T T relay
SN {4
== 1
2 —
obNe? 2 K_, e
. —
3 Nad. al bV =..—'m"
ap ey
5 wmiNo. 4 i 3~ o Yy
a 5
5 (U-g 2 5 3 ' _
o 6
_g. 14O B &l bV i
3 tle ] s
L tted
. 2 LIIHIT 1l

Detonation

sensor 2
@J '@ bl

1]

[Control description]

Crank angle sensor o , The ignition can not be performed
120° signal 41,51 lgnition timing start point. if there is an instantaneous break
— in the 120° signal.
Crank angle sensor ignition timing count . |[The ignition can not be performed
1 signal 42.52  |The ignition timing is set according if there is an instantaneous break
to the map indicated by 120° signal. |in the 1° signal.
Changes injectian timing according (Fail-safe is performed when there
Engine temperature o8 to engine temperature. is a short-circuit or discennecting,
sensor Control for low and high engine 20°C at starting, gradually
temperature conditions. increasing to 80°C
Throttie valve switch Activated when throttle sensor
(Idle connection 54 - damage occurs.
point) idle judgement backup.
Fuel cut during deceleration.
Flow correction during acceleration
Throttle sensor 38 or deceleration. -
Interrupts injection.
ldie judgement.
“START" signal 43 Contrpls |gn|t_10n timing when )
cranking engine.
. Detects detonation and changes Fail-safe is activated if short-
Detonation sensor 23 24 NS o . .
ignition timing. circuit or disconnection oceurs.
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ACTUATOR SYSTEM INSPECTION

RB26DETT ENGINE

Ignition system trouble diagnosis flowchart RB26DETT ENGINE

Strong

[ ignition spark inspection |

spark arcs

Other

1

[Inspect other system|

Self-diagnosis

K “SELF-DIAGNOSTIC RESULT'
E SELF-DIAGNOSIS (code No. 21)

Normal

_

Abnormal

=
¥ "DATAMONITOR”

(Real time diagnosis)

Nomal

[ Abnormal

([l 5[6)

Approx. 0.1 ~ 0.3V
when _enging is running

N
Power transistor control signal inspection
{power transistor unit)

Measure voltage between power transistor
terminals 1.2, 3, 4, 5. 6 and ground.

| Other
1

Ignition primary signai inspection
Measure battery voltage between
power transistor termmals 1, 2. 3,
4, 5.6 and ground.

Approx. 14V when
engine is running.

Other

Normal

ll

Power transistor
inspection
‘ Abnormal

Th |

GOBOEED

Power transistor centrol signal inspection
{ECCS C/U unit)

Measure the voltage between C/U
terminals 1, 12, 3, 13, 2. 11 and ground.

Approx. 0.1 ~ 0.3V
when engine is running

Other

ECCS CiU power inspection

‘W, "DATA MONITOR"

5 Measure voitage between C/U terminal
49 and ground.

-

Harness continuity 3:'::::;:0“’9’ _ Battery volage when
inspecticn. Measure Harness continuity ignition switch is ON Other
resistance between power inspection
transistor terminal 1 and C/U power transistor .
ignition coil terminal 1. 1 -1 Input signal Repair ECCS C/U
12 ~ 2 system power supply
082 Other 7 . 13 inspection | Circuit system
| 13 ~ 4
Ignition caif power inspection| Repair 2 -5
Inspect voltage between coil | harness -5
terminal 2 and ground. oR ‘ Other
Battery voitage when |
ignition switch is ON Other Inspect connectors for Repair
harness

fauity connect or defects
and check circuit systems.

ignition coil inspection
Measure resistance between
coil terminal 1 and 2.

06~09€ Other

Repair ignition
coil power
supply system
circuit

fgnition systern secondary
part inspection

HReplace iGN coil

[ECCS control unit terminal arrangement

l hE wew wlal
ILIEJ!

BEROT

«1-%5 W] n ala[ala[alslcjalan)l(elojulsiali u n x
ot

UL S 7 a e SE s B
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5-3

ACTUATOR SYSTEM INSPECTION

RB20E / DE/DET ENGINE

IGNITION SYSTEM INSPECTION

CONTROL CIRCUIT DIAGRAM RB20E /DE /DET ENGINE

( Y RB20DE /DET

N <SOHC> n
+. 25 (45)
C "_—‘\4\/; () i
U’/""L 503 27049) Tachometer LWW“"
1
25 40 (16)
ECCS relay ®
i : % : L
5+ 0+ 3 - {
FULL 2 rl (4) j
Throttle AT o I i
valve ' 7 ‘ ITZ III
: 22(54) N
switch
m
IDLE 8 ________________________
.
Crank angle sensor @ <DOHC=> < Fjl |
Q° sign 19441 © , (a]2]3) & IGN
T sianal 12w 2 Tz 2 Power transistor | coil
Power 3 3} g No. 1 1 ] 1 T relay
4 4 28(50) & (1) .
Ground (4 (50} 5" fe ) s
@ 2 i
(12)?&@_2_ s
\ R e S
Engine temperature sensor o oNO3 3
w1 5(28) ~1, 2
2 8(30) {13 No. 4 « s 5 3
—<-<i 5
L iNo.5 8 Lﬁ_g_@{
No. 1. 2, 3 cylinder (Every cy!indfal: tor RB2CE) (2} . \ i
Detonation se 1 A 16 (23) No. 6 8 -
iyl {11y | R
No. 4. 5. 6 cylinder (Exclude RBZOEi Nt e |
. M Tt
ﬁ @F __[__ - -i ‘(24) 1{4;&;;;

———

[Control description]

Crank angle sensor

The tgnition can not be performed

120° signal 19(41)  |ignition timing start point. if there is an instantaneous break
— in the 120° signal.
Crank angle sensor lgnition timing count | The ignition can not be performed
o i 10 (42) | The ignition timing is set according |if there is an instantaneous break
1° signal L . , ‘
to the map indicated by 120° signal.|in the 1° signal.
Changes injection timing according (Fail-safe is performed when there
Engine temperature 5 (28) to engine temperature. is a short-circuit or disconnecting,
sensor Control for low and high engine 20°C at starting, gradually
temperature conditions. increasing to 80°C
. Controls ignition timing when idiing
Throttle valve switch 32 (57) and ignition switch is ON. -
"START" signal 23 (43) Contrpls |gn1t_|on timing when N
cranking engine.
Detonation sensor 16 (23, 24) Detects detonation and changes Fail-safe is activated if short-

ignition timing.

circuit or disconnection occurs.
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ACTUATOR SYSTEM INSPECTION

RB20E / DE / DET ENGINE

Ignition system trouble diagnosis flowchart RB20E / DE / DET ENGINE

[ Ignition spark inspection

Strong spark arcs

Cither

|

|Inspect other system| Self-diagnosis

W SELF-DIAGNOSTIC RESULT"
& SELF-DIAGNOSIS (code No. 21)

RB20DE, — Normal J Abnormail
DET RB20E # "DATAMONITOR"
(Real time diagnosis)
@ 3 , Normal i Abnarmal
Igniticn coll inspection N
Measure the resistance Power transistor control signal inspection (power
between IGN coil 1 transistor unit)
terminal 1 & 3. E Measure voltage between power transistor terminals
7. 12@ Other 2 and ground (RB20E).
1213{4!5 6 Measure valtage between power transistor terminal
1.2.3. 4,5, 6and ground (RB20DE / DET).
Replace  approx 0.1 - 6.3V
IGNcoil  when engine is running Other
1

Ignition primary signal inspection
Measure battery voltage between power
transistor terminal 1 and greund (RB20E).
Measure battery voliage between power
transistor terminals 1, 2, 3. 4. 5, 6 and
ground (RB20DE / DET).

6 ~ 10V when engine

Ei6/5.4!3l211

Power transistor control signal inspection
(ECCS C/U unit)

Measure the voltage between C/U terminals
37 and ground (RB20E)

Measure the voltage between C/U

terminais 1. 12, 3, 13, 2. 11 and ground.
(RB20DE / DET)

Approx. 0.1 ~ 0.3V
when engine is running

Other

ECCS C/J power inspection

& "DATA MONITOR"

is running Other
RB20E |
/"ﬁ 5 Power transistor
RB20DE /DET inspection
Normal |  Abnormai
r |
Harness continuity Replace
inspaction. Measure power
resistance between power| {ransistor
transistor terminal 1 and
ignition coil terminal 1.
0% | Other
ignition coil power inspection| Repair
Inspect voltage between coi! | harness
terminal 2 and ground.
Battery voltage when

Harness continuity
inspection

C/U terminal 37 and
power transistor terminal
2 {(RB20E)

C/U power transistor
(RB2CDE / DET)

A Measure voitage between C/U
terminal 27 and ground (RB20E)
Terminal 1. 12, 3.13, 2. 11 and
ground (RB20DE / DET)

Battery veltage when

ignition switch is ON Other

1 -~ 1 )
12 -2 Input signai | Repair ECCS C/U
3 -3 system p9W§rSuppiy
13 ~ 4 inspection circuit system
2 -5

- 6

ignition switch is ON Cther

[

Other

ow )
| i

Ignition system secondary| Replace IGN coil

part inspection

Ignition ¢oil inspection Repair ignition Inspect conmeciors for Repai
Measure resistance coil power fau?t onnect or dufects h"pa"
between coil terminal 1 supply system ndyh C ittt Svatems arness
and 2. circuit anc check cireull systems.
{RB20E} -
08-12Q [ECCS control unit terminal arrangement|
{RB20DE /DET) (RB20E)
06~09% Other ‘ - e
, MR T IR TN RN T T TR 2!{
| 21|m55‘!°0 RECER Rt R T

(RB20DE. DET)

HOGED
i

I BT

nlul sinfulwia i alaT
auulllnl! !J_\'nl usiu\ﬁn e



ACTUATOR SYSTEM INSPECTION
CA18i ENGINE

5-3 IGNITION SYSTEM INSPECTION
CONTROL CIRCUIT DIAGRAM CA18i ENGINE

To tachometer ﬁ

O- ~j @ , K ‘ -
T ST @ B————— AN (siaiz)

P — 1

-+ 2 y 20 5; : "oy
3 — 2 P
ECCS relay i ‘ N N (GN
1R o ' .
10T ey 74— o T
T (IN) """"? To
Throttle sensor " [——; distributor
| Power 1 = m ? H‘__’
Signal 1 2 3 o —rr N = E1
Ground 3 & ! SJ i———»—w 1
O
Signal 2 4 7 o i <
— 2 T EX
)
@3 c
3

: 19
Crank angle sensor | { .

| 1. 180" signat
2 Power 113 ®
3. Greund 4 . 10
j Groung \4 2 * :

1 signat

Engine temperature sensor |
IF 2 ‘[ 8

I

[Control description]

Input signal
Crark angle sensor N ) . The ignition can not be performed
180° signal 9 |lgnition timing start point if there is an instantaneous break
— - in the 180° signal.
Crark angle sensor 1° Ignition timing count. | The ignition can not be performed
: 10 The ignition timing is set according |if there is an instantaneous break
signal L : . )
to the map indicated by 180° signal. |in the 1° signal.
Changes injection timing according
Engine temperature 5 to engine temperature. Fail-safe is performed when there
sensor Control for low and high engine is a short-circuit or discaonnecting.
temperature conditions.
Throttle switch 3.7 |Controls ignition timing when idling. -
"START" signal 23 Contr_ols lgn|t_|0n timing when i
cranking engine.
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ACTUATOR SYSTEM INSPECTION

CA181 ENGINE

Ignition system trouble diagnosis flowchart CA18i ENGINE

Strong spark arcs

[ {gnition spark inspection |

Other

[Inspect other system]

|
Self-diagnosis

(EX) (IN)

®“SELF-DIAGNOSTIC RESULT”

& SELF-DIAGNOSIS (code No. 21)

il

Normat Abnormal

I
¥ ‘DATAMONITOR"
(Real time diagnosis)

Normal | Abnormal
.l
: r N
Ignition coll inspection Power transistor control signal inspection
Measure the resistance between (power transistor unit)
IGN coil terminal 1 & 3. 5413 Measure voltage between power transistor terminal
7 ~ 12K Q' Other 3 and ground.
| Approx.‘ 0.5V when
gngine is running Other
Replace
IGN coil
Power transistor control signal inspection

Ignition primary signal inspection
Measure battery voltage between power
transistor terminal 39 and ground.

5 ~ 10V when engine

is running Other
Power transistor
(IN/EX) inspection
Normat | Abnarmal

B ,

power transistor terminal 5

Harness continuity inspection.| Replace
Measure resistance between | POWer
transistor

{ECCS C/J unit)

Measure the voltage between C/U
terminals 37 and ground {IN).
Measure the veltage between C/U
terminat 38 and grourd {EX).

Approx. 0.5V when
engine is running

Other

l

ECCS C/U power inspection

‘§) "DATA MON{TOR"

<z, Measure voltage between C/U

Ignition coil inspection

Measure resistance between

Repair ignition

and ignition coit terminal 1. Harness continuity inspection terminal 27 and ground
C/U terminal 37 and power Battery voitage when
0 €2 J Other transistor terminal 3 (IN) ignition swilch is ON Other
J C/U terminal 36 and power
Ignition coil in ti i nsi inal - i
Iapent vatags batwesh 201 | harmess oo o [Thpul signal| Repalr ECCS GI
terminal 2 and ground 0§2 4' Other system power supply
. | inspection | clrcuit system
Battery voltage when
ignition switch is ON Other Inspect connectors for Repair
faulty connect or defects harness
and check circuit systems.

i1 inal 1 and 2 coil power
Celf termina an . supply system
circuit
07124 Other ECCS control unit terminal arrangement |
Ignition system secondary| Replace IGN coil m || [__] [
part il"lSDE.‘CﬂOI"I it \n[lm s [ 18 me‘m’ uj 31[:1 awfw|arfez| [1l2fa]a]s]s]7|s]|a]e zﬂu 23] 24] 25| 28| 27| 28
(L3 DU TSR i NTH III‘iIIS Hi 131“ 5] 46| 47|48 1pzpiaapis|is( 171 18(19| 20 29i30 a3z 33]]1 35|36
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(1)

Self-diagnosis
» Check faulty system name in "SELF-DIAGNOSTIC
RESULT” mode when the ignition switch is ON and

engine is cranking.

» When there is abnormal output, inspect assumed
locations in the following sequence.
Power transistor (short) - ECCS harness (short) -
ECCS control unit

« Place ignition switch to ON position.

« Perform diagnosis mode selection procedure with the
diagnosis connector in the vehicle. Check the code
number of the faulty system displayed by the flashing
exhaust gas temperature warning lamp on the instrument
panel (see EN3, 2, 2-2 (2)).

(2)

ACTUATOR SYSTEM INSPECTION
RB26DETT / RB20E / DE / DET / CA18i ENGINE

Power transistor control signal inspection

« Measure the battery voltage between the following
connectors and the ground when the ECCS control unit

| @SELF-DIAG RES® q

i

@ iFAILURE DETECTED TIME |
}IGN SIGNAL PRIMARY O

|
|

- !
| ERASE JLPRINT B

connectors are connected.
RB26DETT
B2BDETT i
Between ECCS C/U terminals 1.2.3, | { [ B )7 4
11, 12. 13 and ground I §3 #3)3
C e (#6111
0.2 ~03V LS 2y ey 1
o (#4113 -
02~0.3V %
Approx. 0.4V = i
RB20E / DE / DET
mﬁwv” ‘
Between ECCS C/J | Between ECCS C/U terminals m(#1
terminal 37 and ground| 1,2, 3. 11, 12, 13 and ground 8 g:g))g ; !
~ _ : (%6} 119 !
02~03V ; é’ (#2) 123 1 ’
= (#4)13 R
02~03V 02~023V e |
Pl =
Approx. 1.0V Approx. 0.4V ; = i
CA18i
|
Between ECCS C/U Between ECCS C/U 1 © 15 '
terminal 37 and ground | terminal 38 and ground | g;: T .
’ |

Approx. 0.5V Approx. 0.5V
Apprax 0.5V Approx. 0.5V
Approx. 1.0V Approx. 1.0V

EN - 334
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ACTUATOR SYSTEMINSPECTION
RB26DETT / RB20E / DE / DET / CA18i ENGINE

(3) Ignition primary voltage signal inspection

CA18i & RB20E

« Measure the battery voltage between the following
terminals when ECCS control unit connector connected.

Between ECCS C/U terminal 39 and ground Eccsgg—

control |
6~ 8V 5~10V unit }Dj. L

Approx. 10V Battery voitage

Approx. 8.5V Lower than hattery voltage

RB20DE / DET & RB26DETT
» Measure the primary voltage of coil side connector of
power transistor.

Between power transistor Between IGN coil

IGN coil side terminais 1, | side terminal E and

2.3, 4, 5,6 and ground ground
Approx. 10V ov
Approx. 14V ov
Approx. 14V ov

(4) Harness continuity inspection

CA18i & RB20E

» Disconnect ECCS control unit and power transistor
connector and measure the resistance between the
following terminals.

W
Jun jonuos §903 |

T TR
Between ECCS C/U harness terminal
37 and power transistor terminal 2

Between ECCS C/U harness terminal
37 and power transistor terminal 3

Between ECCS C/U harness terminal
38 and power transistor terminal 3
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RB20DE / DET & RB26DETT

» Disconnect the connectors on input side of the ECCS
C/U and power transistor unit, and measure the
resistance between the following terminals.

5 3

ECCS CU Power transistor
harness harmess side
between terminal 1 and terminal 1
between terminat 12 and terminal 2
between terminai 3 and terminal 3
between terminal 13 and terminat 4
between terminal 2 and terminal 5
between terminal 11 and terminal 6

HUN JOQUod G035

+ Disconnect power transistor unit output side and ignition
coil connector and measure the resistance between the
following terminals.

Power transistor Ignition coil
unit harness connector hamess
(7 Polarity terminal side) (terminal 1)
between terminai 1 and terminal 1
between terminal 2 and terminal 2 0
between terminal 3 and terminal 3
between terminal 4 and terminal 4
between terminal 5 and terminal 5
between terminal 6 and terminal 6

+ Disconnect each ignition coil connector and measure the [—— = .
voltage between the following terminals. J——Cl2[D

Between ignition coil connector
harness terminal 2 and ground

Battery voltage

(5) Power transistor inspection

« Check the resistance value between ail power transistor
terminals with an analog circuit tester probe by changing
the positive (+) and negative (-) poles.

CA18i
5.3 +-0ornot oo€A< +- oo | +- 15082 +-coQ
4-3 +/- 0 or not co§A = +/- or not=o € +-300 € | +-125 £2
5-4 +-0ornotcofI< +- co QA | +H-46 € [+- co €2

The measured value may differ between the analog tester
and the digital tester.
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ACTUATOR SYSTEM INSPECTION
RB26DETT / RB20E / DE / DET / CA18i ENGINE

+/-0 or not coQR<+- oo Q

+/- 0 or not @0 §2=+/- 0 or not oo §2

+/- 0 or not oo €3<+- oo 62

RB26DETT
Coil side | EEEEEE + 0 or not - 0 or not
C/Uside | 123456 - o R , oo Q
Coil side | EEEEEE + o Q . 0 of ot
Coil side | 123456 - + oo Q
Coil side 123456 + 0 or not - o0
C/Uside | 123456 - o Q2 +

{6) Ignition coil inspection

+ Measure primary coil resistance value.

p—

) \\\ \
RB20DE / DET

0.7~12

7K ~ 12K - 7K~ 12K -
RB20DE /DET/RB26DETT CA18i
Eke side Secondary coil|
b G
ff;@ P A
H__‘l—_fl_“ = | .‘\gv .“‘:‘ :
== = - 5 fo
’ b — jié %
) |
N R @ -
} ng§_ __ﬁ‘rg“ Primary ceil
e = ‘J
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(7) High tension cable resistance value

» Measure the resistance of the high tension cables.

RB20E
No. 1 cylinder 5~12K €3
No. 2 cylinder 6~ 15K €3
No. 3 cylinder B~ 18K €2
No. 4 ¢ylinder 8 ~18K €2
No. 5 cylinder 8~ 19K €2
No. 6 cylinder 8~ 18K €2
Centre cable 4~ 10K €2

ACTUATOR SYSTEM INSPECTION

RB26DETT / RB20E / DE / DET / CA18i ENGINE

CA18i

For No. 1 cylinder

Approx. 11K Q

For No. 2 cylinder

Approx. 11K Q

Intake side For No. 3 cylinder Approx. 13K €2
For No. 4 cylinder Approx. 11K §2

Centre cable Approx. 8K 1 9]

For No. 1 ¢ylinder Approx. 5K €2

For No. 2 cylinder Approx. 7K €2

EZ‘??ZSt For No. 3 cylinder Approx. 9K €2

For No. 4 cylinder

Approx. 11K €2

Centre cable

Approx. 7K €2
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ACTUATOR SYSTEM INSPECTION
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5-4 |IDLE SPEED CONTROL SYSTEM INSPECTION
CONTROL CIRCUIT DIAGRAM RB26DETT ENGINE

IGN =
iy = AAC valve
F— — 5y s . ) J; =
- 3:] E EM S I:—E%
+ P 1

4
= 3

OECCS relay E—% 16 216 Air regutator
R -

~ e |

- In by m]

l_‘.‘l'l‘_d'ib)-h

9

L

1 DRt S
Sued—e) Ot 3 8

Throttle vaive switch

ol

I m —
1 o (el
IDLE q:zJ 5 8 2
o 2 [FAPRUNESE—— §
o]
Crank angle senscr 3 @ Fuel pump relay
: ﬂ g
120° signal{ 1 1 L c ! Fuel pump contro
1° signal 12 2 o 2 modulator
Power 3 ‘ . .
Ground Y 4 Air conditioner switch
50

3

!
Sl

Engine temperature sensor ‘
9 P Neutral switch

9 2 ® Power steering switch

Vehicte spd f%& -
> -

9

4

[Control description]

Crank angle sensor Read engine speed and feedhack control is
. 42 52
1° signal performed for speed value.

Changes injection timing according to engine

Engine temperature sensor 28
temperature.

Throttle valve switch Operates when there is a fault with throttle sensor
. ) 54 A
{ldle connaction point) {idle judgement backup).

Fuel cut during deceleration.
Flow correction during acceleration or deceleration

Throttle sensor 38 T
Interrupts injection.
idie judgement.
\ehicle speed sensor 53 Starts idle control at vehicle speed below 8krri/h.
Air conditioner switch 46 Aﬂer'gngllne warms up, increase idle when air
conditioning is turned ON.
Neutral switch 44 Starts idle control in neutral position.
Power steering switch 19 Increase |.dle spged when power steering ol
pressure is too high
Increase idie speed when battery voltage is low
Battery voltage 49 (below 12V)
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ABZ6OETT ENGINE

Idle speed control system trouble diagnosis flowchart RB26DETT ENGINE

AAC valve function inspection

iWi Active test

Idie speed changes

—L Other
|

IESDECT input system| [AAC valve control signal inspection _

Battery voltage inspection between AAC (1]2)
valve terminal 1 and ground.

Cranking 2 - 3V

Supplemental a
inspection

clogging etc)

No disconnection
or clogging

[Other system inspection |

Idiing 6 ~ 10V Other
ir supply parts AAC valve power supply inspection Air reguiator
Measure voltage between AAC inspection (Power,
{Check for any disconnection, terminal 1 and ground. main unit).
Battery voltage when Normal
Fooe drecommacteq | dnition switch is ON Other Abnormal
or clogged L —I
AAC valve inspection Repair AAC valve
Repair Measure resistance between power suppty
AAC valve terminal 1 and 2 circuit system
9-108% —, Other

j Cther system Repa1ror‘
—L . inspection. replace air
Harness continuity inspection Replace ‘ reguiator

Measure resistance between AAC hamess| AAC vaive
terminal 2 and C/U harness terminal 4.

0 Other

ECCS C/U power inspection

& "DATA MONITOR'

49 and ground.

& Measure vollage between C/U terminal

Battery voltage when
ignition switch 15 ON

Other

[Input signal system inspection| Repair ECCS

C/U power
supply circuit

|

Repair harness

Note: The output data for the
AAC valve system must be
checked with an oscilloscope.

ECCS control unit terminal arrangement|

[ E—
winim{a[s[alsTalli 73]0 5 14109 R R A
oLl s ] sl e e aln (R m W mixTr w AlMis s % 37 1915
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ACTUATOR SYSTEM INSPECTION

RB20QE /DE / DET ENGINE

5-4 IDLE SPEED CONTROL SYSTEM INSPECTION

CONTROL CIRCUIT DIAGRAM RB20E / DE / DET ENGINE

IGN

25(45)

SR

AAC valve

1) =12

@—‘F—‘- 315
ECCS relay™—{1 ]2}~
— [ 2]
e

FULL
Throttle | — 3 3
valve 2 2
switch
iDLE
Crank angle sensor
120° signal | 1 1
1° signal 2
Power 3
Ground _4J

27 (49)
(4) 113
40 (16)

m
R2EN O
22(54) 8

o]

[}

3

=
19¢41} [}

10 (42) 5

=

28 (50) (46} 2

Engine temperature sensor

[y
[y

| —— |
2 2

24(34) 4

5(28)

8{(30)

0
Air conditioner switch

N.Prela
Neutral switch

38(19)

[ Vehicle spd sen F

( )RB20DE/DET

21(53)

Power steering switch ]

[Control description]

Crank angle sensor
1¢ signal

Read engine speed and feedback control is
performed for speed value.

Engine temperature sensor

8. (28)

Changes injection timing according to engine

temperature.
Throtlle valve switch . . ‘
(Idle connection point) 32.(57) Starts idie control when ON at idle contact points.
Vehicle speed sensor 21, (83) Starts idle control at vehicle speed below 8km/h.
Air conditioner switch 29. (46) Aﬁerlgng.me warms up, increase idle when air
conditioning s turned ON.
Neutral switch 24 (44) Starts idie control in neutral position.
Power steering switch 38. (19) Increase f‘dle spe‘ed when power steering oil
pressure is too high.
Battery voltage 27, (49) Increase idle speed when battery voltage fs low

(below 12V).
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ACTUATOR SYSTEM INSPECTION

RB20E / DE/DET ENGINE

Idle speed control system trouble diagnosis flowchart RB20E / DE / DET ENGINE

AAC valve control signal inspection

W"ACTVE TEST

an

H:Measure voltage between ACC
valve terminal 1 and ground.

Opening (Buty) display
Cranking 2 ~ 3V
Idling & ~ 10V

Other

L

Suppiementat air supply
parts inspection
{Check for any disconnection.

AAC valve power supply inspection
Measure voltage between AAC
terminal 2 and ground.

clogging efc) Battery voltage when
No disconnection Hose disconnected ignition switch is ON Other
or clogging or clogged |
‘l AAC valve inspection Repair AAC valve
- . Measure resistance between ower supply
Other system inspection Repair p
| ! P al P AAC valve terminal 1 and 2 circuit system

9-1082 l Other

I

Harness continuity inspection Repiace
Check the continuity between AAC harness AAC valve
terminal 1 and C/U harness terminal 4
(RB20DE. DET). Between 1 and 27 (RB20E).

0 1 QOther
L

ECCS C/U power supply inspection

{W: "DATA MONITOR"

(H Measure voltage between C/U
terminai 27 and ground (RB20E).
Terminal 43 and ground (RB20DE/DET).

Battery voltage when
ignition switch is CN Other

[Input signai system inspection| Repair ECCS

C/U power

Repair harness

Note: The output data for the
AAC valve system must be
checked with an oscilloscope.

[ECCS control unit terminal arrangement|

supply circuit {RB20E)

I [ ] -l
ERTIEC IR !

i .=‘.si ERICEEO BN R P P
ERE IR Fd]-uusitsnt&i |=z||31-4|\5r-s‘\"|aia"£—ﬂ‘ 22 390332 33:24[35 3|

(RB20DE, DET)

D JO| AR DN 1EED
LA T T . __
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ACTUATOR SYSTEM INSPECTION
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(1) AAC valve control signal inspection '1 ]
+ Measure the voltage between the following terminais a
. . (113) % E e
when ECCS control unit connector is connected. | Eccs N
control
urt =
() RB20E
Battery voltage Battery voltage RB26DETT
2~3V 2~3V : *
6~7V 6~7V
8~ 10V 8~ 10V
OR
RB26DETT

+ Measure voitage between AAC vaive connector terminal
2 and middie harness connector terminal 3 and ground.

RB20E /DE /DET )
» Measure voltage between AAC valve connector terminal N I B C valve
1 and ground. ; .

(2) AAC valve system inspection @& ACTIVETEST @ [
. Use “AAC VALVE OPENING” item in “ACTIVE
, \ AAC/V OPENING 27%
TEST" mode to set an optional angle. MONITOR
« Check that idle speed changes corresponding to setting CAS.RPM (POS)  950rpm
value at this time. AIR FLOW MTR 0.93V
AIRFLOWMER-R  0.92V
ENG TEMP SEN 68°C
aul| up [ pwn llad
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(3) AAC valve power supply inspection
« Disconnect AAC valve connector and measure voltage
between the following terminals.

Between AAC valve
connector harness
terminal 1 and ground

Between AAC valve
connector harness
terminal 2 and ground

Battery voltage Battery voltage

RB26DETT

OR:

« Measure voltage between the middle harness connector
terminal 7 and the ground.

Mid harness
connector

(4) Harness continuity inspection

» Disconnect the connector from ECCS control unit and
AAC valve and measure the resistance between the
following terminals.

RB20E / DE/ DET

etween ECCS control unit harness terminal
4 and AAC valve harness terminal 1

Between ECCS control unit harness terminaw

113 and AAC valve hamess terminal 1

RB26DETT

Between ECCS controi unit hamess terminal
4 and AAC valve harness terminal 2

Py 5
Between middle connector AAC valve &
terminal 3 and AAC valve hamess terminal 2

harness
connecto :

EN - 344
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ACTUATOR SYSTEM INSPECTION
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(5) AAC valve inspection RB20E /DE /DET
« Disconnect the AAC valve connector and measure the AAC valve Y N
resistance between the following AAC valve terminals.

Between AAC valve terminal 1 0-10Q
and 2
RB26DETT

» Measurement can aiso be performed at middle connector
terminals.

T

Between AAC vaive terminal
3and 7 9~10€

Mid harness
connector

RB26DETT ONLY

(6) Airregulator power supply inspection

+ Measure the voltage between the following terminals and
ground when the air regulator middle harness is
connected.

R rﬁﬁ:’ g

L]
iconnector

Between middle hamess connector

Measurement location ‘
termtonal 8 and ground

Ignition switch ON Battery voltage for 5 sec
Cranking Approx. 10V
ldling Battery voltage

(7) Airregulator inspection
1. Shutter opening angle inspection (static characteristic)
« Visually inspect the shutter angle

Below -20°C Fully cpen
20°C Half open
Above 60°C Fully closed

2.  Inspection (dynamic characteristic)

» Apply current from the battery to the terminals and check
changes in shutter opening angle. The shutter must
gradually close fully within 7 minutes.
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ACTUATOR SYSTEM INSPECTION

%

()_ {S ‘._@5 3 IGN
‘et ldle rev correction Lo

2 1 %0 solenoid
$ 7 11 4
ECCS relay

1 2

CA18i ENGINE

5-4 IDLE SPEED CONTROL SYSTEM INSPECTION
CONTROL CIRCUIT DIAGRAM CA18i ENGINE

*

5 3
4
m 103
o]
)
W
Throttle sensor o
o
Power 1 * 2.
: =1
Signal 1 2 3 c
=
Ground 3 = =
Signal 2 | a7 g =

—t
[~

.J_:. 29 Air conditioner switch
372 143 Light switch

45*‘——“"’ Heater fan switch

45+———’ Rear defogger switch

[Control description]

Air conditioner switch 29 Aﬁer_e_ngyne warms up. increases idie when air
conditioning is turned ON.

Power steering switch 31 Power steering switch ON.

Light switch * 43
Turns on idle rev correction solenoid when switch

Heater fan switch * 45 is turned ON and inceases idle. (* D range for
A/T vehicie)

Rear defogger switch ~ 46

FICD solenoid 103 lgilreases idle when air conditioning is turned

. . Increases idle when power steering, head lamp,
idle rev comection solenoid L 1 heater fan. rear defogger switchs are ON,
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ACTUATOR SYSTEM INSPECTION
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Idle speed control system trouble diagnosis flowchart CA18i ENGINE

Idle rev correction device inspection
B ACTIVETEST
@ Apply battery 1cad and power steering
ioad ect. when idling after engine warm

x

up.
Idle rev stays constant
or increase Idle rev decreases
Input or other system Solencid control signal inspection
inspection Measure voltage between ECCS C/U
terminal 11 and ground OR between

mid point connector 5 and ground

No power load or power steering {oad is
applied when idling: Power voltage
When power load is applied: 0V Other

Solencid power inspection
Measure voltage between mid
point connector harness terminal 2

and ground.

Battery voitage when
igniticn switch is ON

Solenoid unitinspection Repair power
@ Measure resistance between circuit
solenoid terminat 2 and 5.
20~3092 | Cther

WCCS C/U poiwer supply inspection
W "DATA MONITOR"

“H:Measure voltage between ECCS
C/U terminal 27 and ground.

Battery voitage when
ignition switch is ON Other

Other

Replace solenoid

Repair ECCS C/U power

Harness continuity inspection '
supply circuit system

Measure the resistance between
sclenoid harness terminal 5 and
C/U harness terminal 11.

0 QJ Other

Inspect connector for any faults| Repair harness

or bad connection.

|ECCS control unit terminal arrangement

— — —
] - [ -
] Tadl
1] m!:mj-u].m 15 | 1671 106 ‘37J_u 39| 40| 4142 tlapa]a|s)s|?|e|af1e] |2v)22|23 24|25 28| 27)28
Eul IR |3lﬂ' Iulu as|e6]47|a8 ] |nif12]orfragesiue] 7 1adis 20 ]ze\su & 32]13 £ '\51]6
H ;
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ACTUATOR SYSTEM INSPECTION

CA18i ENGINE

(1) Idle rev correction solenoid control signal
inspection
+ Use “IDLE CORRECTION S/V”in “ACTIVE TEST”
mode to set the value.
« Check that engine speed changes corresponding to
setting value.

+ Measure voltage between the following terminals
when ECCS control unit connector is connected.

ov

Battery voltage

av

Idle rev correction solenoid power supply

inspection

« Disconnect idle rev correction solenoid connector and
measture voltage between the following terminals.

2

Battery voltage

(3) Harness continuity inspection
« Disconnect idle rev correction solenoid connector and
measure the resistance between the following terminals.

Between ECCS C/U hamess side
terminal 111 and idle rev correction
solenoid harness side terminal 5

0 €2

(4) Idle rev correction solenoid unit inspection

« Disconnect ECCS control unit and idle rev correction
solenoid connectors and measure the resistance
between the following terminals.

Between harness connector terminal 2 and 5 20~30 €2

EN-348

@ ACTIVETEST @[
IDLE CORREC S/V ON
MONITOR

PWR SIG

ON/OFF| OFF |

OFF

FICD
solenoid

s ||

: - P ECCS |
‘ — D // ‘ control | ’
: ’,“.(/ unl‘t ]

— Y .
CS control unit v




ACTUATOR SYSTEM INSPECTION

CA18| ENGINE
(5) FICD solenoid control signal inspection FICD !
+ Use “FICD S/V” in “ACTIVE TEST” mode to set solenoid *
the value. ﬁz—%———ﬁ 103 ‘
+ Check that engine speed changes corresponding to @ /j ECCS
set value. / | 22’&"0' :
+ Measure voltage between the following terminals @ — — ‘
when ECCS control unit connector is connected. ) !

AJC switch ON ov

When ignition
switehis ON | A switch OFF Battery voltage

(6) FICD solenoid power supply inspection
+ Disconnect the connector and measure voltage between
the foltowing terminals.

Igrition switch is ON Battery voltage

(7) Harness continuity inspection
» Disconnect FICD solenoid and measure the resistance
between the following terminals.

Between ECCS C/U harness side terminal 103
and FICD solencid harness side terminal 4

" 103

N ECCS control unit

(8) FICD solenoid inspection

« Disconnect ECCS control unit and FICD solencid
connector and measure the resistance between following
terminals.

Between harness connector terminal 1 and 4 20~ 30
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5-5 WASTEGATE VALVE CONTROL SYSTEM INSPECTION
CONTROL CIRCUIT DIAGRAM RB26DETT ENGINE

IGN
= [ o
y 49
é—@; ik
A~ g '__J'-— 2
2
ECCS relay § J
S
= g Exhaust || Inter- rExhausz -
=~ manifold || cooler ntee- ;
manifold Air cleaner
Detonation sen 24 =1 cooler ‘|
Qil
&
Wastegate
actuator Exbhaust Turbo- tE);haUStTurbo- Air flow
tube charger Yo®  charger  meter
Wastegate
actuator

Wastegate valve control system diagnosis flowchart RB26DETT ENGINE

Wastegate valve control solenoid control signal
inspection

Measure voltage between S/V terminal 2 . C/U
terminal 25 and ground.

Battery voltage when idling

without engine load: 0V Other

Inspect air supply

]ﬁ)lenoid power supply inspection

system Measure voltage between S/V
Normal Abnormal terminal 1 and ground.
Battery voitage when
L ignition switch is ON. Other
Other system| Repair air _I
inspecticn supply system : . )
b Solenoid inspection Repair power suppiy

Measure the resistance

between S/ terminal 1 and 2.

circuit system

30-400 |

QOther

[

ECCS C/J power inspection
i "DATA MONITOR"
" Measure voltage between C/U terminal

4% ard ground
Battery voltage when
ignition switch is ON

Harness continuity inspection

Measure resistance between S/V

terminal 2 and C/U terminal 25.
02

Inspect cnrt;uut system for connector Repair harness
break or disconnection.

Replace
Solenoid valve

QOther

Repair ECCS CAU
power supply
circuit

ECCS control unit terminal arrangement |
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ACTUATOR SYSTEM INSPECTION
RB26DETT ENGINE

]
e

(1} Wasteg_ate valve control solenoid control signal L \Wastegate control solen
inspection T i S

+ When wastegate valve control solenoid connectors are
connected, measure voltage between the following
terminals.

OR

» When ECCS control unit connectors are connected,

measure the voltage between the following terminals.

Between solenoid Between ECCS C/U
terrminal 2 and ground | terminat 25 and ground

Battery voltage

Approx. ¢

(2) Wastegate valve control solenoid power supply
inspection
+ Disconnect wastegate valve control solenoid connector
and measure the voltage between following terminals.

Between solenoid harness
; 0 €2
terminal 1 and ground

| Wastegate valve

i control solenoid O
2]

(3) Wastegate valve control solenoid inspection

» Disconnect wastegate valve control solenoid connector
and measure the resistance between the following i
terminals.

Between solenoid terminalst and 2 | 30 ~ 40 2 ‘

(4) ECCS control unit power supply inspection
+ Refer to the fuel pump system section.

Wstega{e ;afve
. . R . control solenoid
(5} Harness continuity inspection

+ Disconnect the connectors from the wastegate valve
control solenoid and ECCS control unit and measure the
resistance between the following terminals.

M 1un jonu0s §007
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CA18i ENGINE

5-6 PTC HEATER CONTROL SYSTEM INSPECTION
CONTROL CIRCUIT DIAGRAM CA18i ENGINE

oy 2 § ®
S 3

5
0 2 7 ! PTC heater
3] LI r—F? 2]
n 8 : “
Crank angle sensor 2 06 ! l?.
1. 180° signal e = 1
] 2. F‘owerg 31 S n[
¢ 3. Ground 4 5 % y E
"5 - 5 1 ‘
1

Engine temp - ; PTC —
SENsOr i heater E = S
; 1 5 rela
] Ji7 : o

L

(1) PTC heater control signal inspection I
» When ECCS control unit connectors are connected,

, : i | ECCS L

measure the voltage between the following terminais. | | control | PTC heater
©| unit — i
1 L{eel,
l 106 4 t 2, H /-P‘ ‘
_ o B5C) wh _ : D PTG heater %
Engme temp (below ) when engine Approx. OV : = relay :

is running (Battery voltage over 13V) ;

(2) PTC heater power supply inspection
+ Disconnect PTC heater connector and measure the
voltage between following terminals.

3

Low engine temperature when engine
is running (Battyer voltage over 13V)

Battery voitage ] _- _

(3) ECCS control unit power
* When ECCS control unit connectors are connected,
measure voltage between the following terminals.

. m |

— 8

= i O
| ECCS r:l% 2
i g__._%m Sl
When ignition oV Battery votiaae ‘ =AY 5
switch is OFF ry voltag - et
— EN
When ignition ; " - "
switch is ON Battery voltage ov ‘___“ | !

Note:

Same condition as ON will be retained for 15 seconds after
the ignition switch has been turned from ON to OFF.
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ACTUATOR SYSTEM INSPECTION

CA18I ENGINE

(4) Harness continuity inspection
» Disconnect ECCS control unit, PTC heater connector
and PTC heater relay and measure the resistance

between following terminals.

Between ECCS C/U terminal 106 and
PTC heater relay harness terminal 1

Between PTC relay harness terminal
5 and PTC heater harness terminat 2

Between PTC heater harness terminal
1 and ground

0€2

(5) PTC heater inspection

+ Disconnect PTC heater connector and measure
resistance between the following terminals.

Between PTC heater terminla 1 and 2

Approx. 1 €3

- Left Tower finisher interior #
CCS C/U) -
i ECCS controf unit |

BTETeater

“(behind E

5-7 LOCK UP RELEASE CONTROL SYSTEM INSPECTION (A/T VEHICLE)
CONTROL CIRCUIT DIAGRAM CA18i ENGINE

‘ Lock up release
’ solencid
Throttie senscr cpening R ///:\ ™
{ldle position) ns el @ &
ECCS
‘ control unit
Engine temperature ——=
(1) Lock up release solenoid control signal | Lock up release
inspection solenoid
« When ECCS control unit connectors are connected, , A 115
measure the resistance between following terminals. | 55— ECCS |
s 9 ‘ x control
e uni
fanC ’

Engine temperature
below 65°C or throttle
sensor in idle postion

Approx. OV

Other (apply load)

Power voltage
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SENSOR SYSTEM INSPECTICON
RB26DETT / RB20E / DE / DET / CA18i ENGINE

6. SENSOR SYSTEM INSPECTION

Use measurement tools such as circuit tester . CONSULT electrical system diagnosis
tester and oscilloscope to test the sensor system. RefertosectionEN3,1,1-1,(6)in
TROUBLE DIAGNOSIS section for an explanation of the measurement equipment

operation procedures. Refer to section 5 for the preparation.

6-1 CRANK ANGLE SENSOR
CONTROL CIRCUIT DIAGRAM RB26DETT ENGINE

ECCS relay
&—r .
=2 49 —*ﬁgnition timing control]
m
3
Crank Iangle Sorser » 0 = Fuel injection control
120° signal 1 -— 4 g
a2 E4
g —*Ildle speed control
<
3

1° signal 2

Powersupply | 3 }b—mw— — | L_J 52

Ground 4 J_ 5
(1l2[ 3] 9)
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SENSOR SYSTEM INSPECTION

RB26DETT ENGINE

Crank angle sensor system trouble diagnosis flowchart RB26DETT ENGINE

u
g Seif-diagnosis (Code No. 11)

Self-diagnosis
“SELF-DIAGNOSTIC RESULT”

Normal |

Abnormal

“DATAMONITOR"
{real-time diagnosis)

Normai

=

Abnormal

=

Inspect other
systems

_ When engine is running:

M, Engine rpm display

g Approx. 0.5V between terminal 41 and ground
Approx. 2.5V between terminal 42 and ground

‘W'DATAMONITOR"

Crank angle sensor input signal inspection

"8 Measure voltage between ECCS C/U
terminal 41. 42 and ground.

Other

-
-

Crank angle sensor output signai inspection
Measure the voltage between
terminals 1 and 4 and terminal 2 and 4.

When engine is running:
0.5V between terminal 1 and 4
2.5V between terminal 2 and 4

Other

T

|

terminals 3

Crank angle sensor power supply
and ground inspection
Measure the voltage between

and 4.

Battery voltage when
ignition switch is ON

Cther

Rotate shaft by

disconnection.

Inspect crank angle
senscor and ECCS C/U
connectors for breaks or

Measure the resistance

harness 1 and ECCS C/U

Note:

harness 41, crank angle

C/U harness 42,

Harness continuity inspection

between crank angle sensor

sensor harness 2 and ECCS

ground.

Crank angle sensor inspection

measure voltage between each
crank angle sensor terminal and

Repair crank
angle sensor
power supply
or ground

hand and

0

Other

tnspect ECCS C/U
connecter for contact and
defects.

Repair harness

Voltage between terminal 1 and ground
repeats between 0.5V and OV.
Voltage between terminal 2 and ground

repeats between 2.5V and OV.

Other

-

Inspect crank angle
sensor connector for
contact and defects.

Repair crank angle
sensor

For crank angle sensor system inspection, use CONSULT and oscilloscope to check output

waveform.

rECCS control unit terminal arrangement|

sfasTel7]a

[wTwlm] Wlm[m]w
[m[ Tl vl ]

]l

—
1 u olaln nislalo
sf[n[i2allishelir ulnla HEEIREBER

s

ulsslulo]ulalw

4|5t

1]

s2fsa{wss]se]57]sa[sa]0
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SENSOR SYSTEM INSPECTION
RB20E / DE / DET ENGINE

6-1 CRANK ANGLE SENSOR
CONTROL CIRCUIT DIAGRAM RB20E / DE / DET ENGINE

ECCS relay
@~ T 40 (18)

=y 27(49) —“_*bgnition timing control

m

Crank angl 8
rem 9 BTy w ‘ Fuelinjection controﬂ

120° signal 1 ey o L

12 signal 10(a2 =
° 2 “ c ’Edle speed control 1

Power supply | 3 =

Ground 4 2.

= .
(1]2]3]4) ( ) RB20DE/DET

Crank angle sensor system trouble diagnosis flowchart
RB20E / DE / DET ENGINE

_ Selt-diagnosis
/g' “SELF-DIAGNOSTIC RESULT?
& Self-diagnosis (Code Neo. 11}

Normal E Abnormal
,__

“DATAMONITOR”

(real-time diagnosis)

Normal Abnormal

Crank angle sensor input signal inspection

(WDATAMONITOR” ‘
H: Measure voliage between ECCS C/U aﬂﬂp

terminal 19 (41), 10 (42) and ground.

Inspect other
systems

When engine is running:
W Engmne rom display
v Aporox. 0.5Y between terminal 41 and ground
Approx. 2.5V between terminal 42 and ground Other

1

Crank angle sensor power supply
and ground inspection

Measure the voltage between
terminals 3 and 4.
Batitery voltage when

Crank angle sensor output signa!l inspection
Measure the voltage between
terminals 1 and 4 and terminal 2 and 4.

When engine is running: ignition switch is ON Other
0.5V between terminal 1 and 4 E 1
2.5V between terminal 2 and 4 Other Crank angle sensor inspection Repair crank
L j Rotate shaft by hand and angle sensor
Inspect crank angle Harness continuity inspection measure voltage between each power supply
crank angle sensor terminal and or ground
sensar and ECCS C/U Measure the resistance round
connectors for breaks or| |between crank angle sensor 9 :
disconnection. harness 1 and ECCS C/U Voltage between terminal 1
harness 19 (41). crank angle and groung repeats between
sensor harness 2 and ECCS | 0.5V and OV.
C/U harness 10 (42). Voitage between terminal 2
and ground repeats between Other
0Q Other 2.5V and 0V.
ESDGC"Y E?CSd%/Uf cc:nnector Repair Inspect crank angie Repair crank
or contact and detects. harness sensor cohnector for angle sensor

contact and defects.
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SENSOR SYSTEM INSPECTION

CA18i ENGINE

6-1 CRANK ANGLE SENSOR

CONTROL CIRCUIT DIAGRAM CA18i ENGINE

ECCS relay
D S G
Ao o4 z
| 3/5]
ll E 8
Crank angle sensor - 19
1. 180" signal
2. Power EE 1.3 132
i 3. Ground L4
4. 17 signal q T

———-_{ ignition timing comrol—|

————‘-{ Fuel injection control

Hun [o4uod §303

_——* idle speed control J

Crank angle sensor system trouble diagnosis flowchart CA18i Engine

Self-diagnosis
B “SELF-DIAGNOSTIC RESULT”

& Self-diagnosis (Code No. 11)

Normal | Abnormal

I
“DATAMONITOR"

{real-time diaghosis}

—

Normal Abnormai

|

Inspect other

E:DATAMONITOR”
systems

Crank angle sensor input signal inspection

H Measure voltage between ECCS C/U
terminal 9. 10, 19, 20 and ground.

When engine is running:

‘W Engine mm display

:@ Approx. {.5V between terminat 19. 9 and ground
Approx. 2.5V between terminal 10. 20 and ground

Other

®

Crank angie sensor output signal inspection
Measure the voltage between
terminals 1 and 3 and terminal 4 and 3.

When engine is running:
0.5V between terminal 1 and 3
2.5V between terminal 4 and 3

Other

Harness continuity inspection

Inspect crank angle
sensor and ECCS C/U
connectors for breaks or
disconnection.

Measure the resistance
between crank angle sensor
harness 1 and ECCS C/U
harness 19. crank angie
sensor harness 4 and ECCS
C/U harness 10,

|

oQ Cther
|
Inspect ECCS C/U connector Repair
for contact and defects. harness

Note:

and ground inspection

terminals 2 and 3.

Crank angle sensor power supply

Measure the voltage between

Battery voltage when
ignition switch is GN

Other

=

Rotate shaft by hand and

ground.

Crank angie sensor inspection

measure voltage between each

crank angle sensor terminal and

Repair crank
angle sensor

power supply
or ground

Voltage between terminal 1
and ground repeats between
0.3V and 5V.

Voltage between terminal 4
and ground repeats between
0.3V and 5V.

Other

Inspect crank angle
sensor connector for
contact and defects.

Repair crank
angle sensor

For crank angle sensor system inspection, use CONSULT and oscilloscope to check output

waveform.
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SENSOR SYSTEM INSPECTION
RB26DETT / RB20E / DE / DET / CA181 ENGINE

(1) Self-diagnosis

« If1°0r 180° (1°or 120° for RB20E / DE / DET) signal is not input within fixed period of
time, “CODE No. 117 or “FAULTY SYSTEM NAME" will be displayed in normal self-
diagnosis operation when using CONSULT. Examine the following items carefully when
this occurs.

+ When malfunction occurs again, use the real-time diagnosis (CONSULT
“DATA MONITOR” mode) or oscilloscope to detect disconnection.
» When an abnormality is detected, consider these [ocations in the following sequence as

there may be other malfunctions besides the crank angle sensor.
ECCS harness (faulty contact) - Crank angle sensor - ECCS control unit

. . . MONITOR Ty NOFAL [
(2) Input signal inspection EQA’SRPM (Pos)ﬁ? a75mm
- “ v ir ” AR FLOW MTR 091V
Use “CAS.RPM (POS)’ itern in “DATA MONITOR” to ARFLOWNTR oty
determine engine speed. ENG TEMP SEN 78°C
EXH GAS SEN 1.22V
EXH GAS SEN (R) 0.02v
M/R R/C MNT RICH
M/R F/IC MNT-R RICH
|CAR SPEED SEN Qkm/h

+ Measure the voltage between following terminals
with ECCS control unit harness connected.
RB26DETT /RB20E / DE/ DET

®

ECCS C/U terminal | ECCS C/U terminal 42

41(49) and ground
(120° signal)

(10) and ground (1°
signal}

0V or approx. 5V

OV or approx. 5V

Approx. 0.5V

2~3V

L RECORD —|

$19(41)

10 (42)

03~07V

2~3V

CA18i

1 ECCS C/U terminal 19T ECCS C/U terminal 10
| and ground (180° signai)

Approx. 2 ~ 3V

Approx. 2 ~ 3V

Note:

The voltage in above charts are average voltage values of
the pulse waveform measured by a circuit tester and these
are for reference only. The waveform must be checked by
using an oscilloscope.
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and ground (1° signal) | | crank 0,20
X & |eces |
Approx. 0.3V or 5V Approx. 0.3V or 5V ‘ zgggeor [ ECCS | |

control | |
unit .

o R =

1

; sV
‘1120' signal Average
{(180° signaly J-—-—---rf-———- "‘év voltage
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SENSOR SYSTEM INSPECTION

RB26DETT /RB20E / DE / DET / CA18i ENGINE

(3) Sensor output signal inspection

« Measure the voltage between following terminals with

RB26DETT / RB20DE / DET

crank angle sensor connector connected.

A Crank angle sensor
4 terminal 2 and
ground (1° signai)

Crank angle sensor
terminal 1 and
ground {120 signal)

Crank angle sensor

terminal 3 and
ground (Powen)

OV or approx. 5V

0V or approx. 5V

Battery voltage

Approx. Q 5V

Battery voltage

C3~07V

Battery voltage

Crank angle sensar
terminal 4 and
ground (1° signal)

Crank angle sensor
terminal 1 and
ground {180° signal}

Crank angle sensor

terminal 2 and
ground (Power)

Approx. 0.3V or
5v

Approx. 0 3V or 5V

Battery voltage

Approx 2 ~ 3V

Approx. 2 ~ 3V

Battery votage Crank angle sensor

(4) Harness continuity inspection

Disconnect ECCS control unit and crank angle sensor
connector and measure the resistance between following

{Built-in distributor)
bR 0

B

iun joluos SO0 %

RB20E

terminals.
41 1
42 2
19 1
10 2
9 (or 19) 1
10 (or 20) 4

f —
iCrank < 713 :

langle *te—% 20

! sensor \,/\-“/

unit
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SENSOR SYSTEM INSPECTION
RB26DETT / RB20E / DE / DET / CA18i ENGINE

(5) Crank angle sensor inspection RB26DETT / RB20DE / DET
» Disconnect crank angle sensor from engine, turn the shaft [~
by hand and measure the voltage using connector.

(Erank angle sensor 2 and ground {1°signal) ov orszi;)prox.
) OV or approx.
Crank angle sensor 1 and ground (120° signal) 5V
)Crank angle sensor 3 and ground {Battery voltage) | Power voltage
iirank angle sensor 4 and ground (ground) ov

- Ly Turn by

! hand !
g

0.3V or approx.
5V

Crank angle sensor 4 and ground (1° signal) T

(Erank angle senscr 1 and ground {180° sighal) BE'V og\szprox

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 as it may not be an actual abnormality in this case.
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RB26DETT ENGINE

SENSOR SYSTEM INSPECTION

6-2 AIR FLOW METER SENSOR SYSTEM INSPECTION
CONTROL CIRCUIT DIAGRAM RB26DETT ENGINE

———*‘ Fuet injection control

Ignition timing controf

HUN joJu0s 50043

—

ECCS reiay
@ 7 T
9__.___ 49
Air flow meter {font)
S
Intake air gy sig| 2 2 Tf - 35
Power ground | 3 3 [
Signal ground | 4 | 4] uj__..i_, 34
Power N2 3/ i
Air flow meter (rear) * i
Ealin :
Intake air qty sig | 2 2 Tt 7
Power ground | 3 # 3 1 ! i
Signal ground | 4 | 4| ‘J-_{—% 2%
Power 5 5 L ;
@ JIL i 50

* Differs from CONSULT display (R)

Cylinder, air flow meter and CONSULT (data monitor) display items

No. 4.5, 6 cyl AFM (front)

ECCS C/U 35

Air flow meter (R)

No. 1,2 3¢yl AFM (rear)

ECCS C/M 27

Air flow meter
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SENSOR SYSTEM INSPECTION
RB26DETT ENGINE

Air flow meter sensor system trouble diagnosis flowchart RB26DETT ENGINE

_ Self-diagnosis
E “SELF-DIAGNOSTIC RESULT”
‘& Self-diagnosis (Code No. 12

Nomai Abnormal
|

“DATAMONITOR"
(real-time diagnosis)
Normai Abnormal

L —

Check intake system Air fiow meter input signal inspection

to make sure there ’E‘IDATA MONITOR” =
# Measure voltage between ECCS C/U GIBBB

are no air leaks.

No air Air leaks present terminal 35 and 34 (front}, 27 ~ 26 (rear).
leaks _] . Cranking: Approx. 1V '
inspect other Repalr intake  jdling: Approx, 1.1V
systems system 2.500rmpm: Approx. 2V Other
Air flow meter cutput signal inspection Air flow meter power supply &
Measure the voitage between ground inspection
terminals 2 and 4. Measure the voltage between
terminal 5 and 3.
Battery voltage when
ignition switch is ON Other
Air flow meter inspection Repair air flow
Apply battery voltage directlyto |  meter power
Cranking: A v terminal 5 (+) and 3 {-) and supply or ground
Id!r;g‘!r;%prfxpr?xh} measure the voltage between
2.500rpm:  Approx. 2V Other terr_r\tnal 2 and 4 while blowing
l air into meter.
Check air flow meter and Harness continuity inspection
ECCS C/U connectors for Measure the resistance between
fauity connection ar the following terminals:
detfects. Air flow meter ECCS CU
harness harness
Front 2 35
4 34
Rear 2 27
4 25
0Q |  Other
Inspect ECCS C/U connector | Repair
for contact and defects. harness
Approx. 2V when blowing air in meter
Approx. 1V when air is not blowing Qther
Inspect intake system Replace or clean
for air leaks. air flow meter

No air jeaks —L Air leaks present

L

Inspect air flow meter Repair intake
connecters for faulty system
connections or defects,
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RB20E / DE / DET ENGINE

6-2 AIR FLOW METER SENSOR SYSTEM INSPECTION
CONTROL CIRCUIT DIAGRAM RB20E / DE / DET ENGINE

ECCSrelay
@ I 40 (16)
O 27 {49) Fuel injection control
m
9]
8 "= Ignition timing control
8
1 =
intake air quantity sig | o 3(27) g
Power ground 3 [+ =
Signal ground 4 41{26)
i Power 5
(213 _4 5
(BY(F)}(E) (A) ( yRB20DE/DET
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SENSOR SYSTEM INSPECTION
RB2CE / DE / DET ENGINE

Air flow meter sensor system trouble diagnosis flowchart
RB20E / DE / DET ENGINE
Self-diagnosis

‘B “SELF-DIAGNOSTIC RESULT”
d Seli-diagnosis (Code No. 12}

Normal Abnormal

“DATAMONITOR"
(real-iime diagnosis)

Normmal Abnormal

Check intake system Air flow meter input signal inspecticn
to make sure there ‘4 ‘DATAMONITOR”
are no air leaks. H Measure voltage between ECCS C/U terminal (1]2[3]4]8)
No air Air leaks present 3 and 4 {(RB20E), 27 ~ 26 (RB20DE / DET).
leaks L Cranking: Approx. 1V
Inspect other Repair intake  jgiing: Approx. 1.1V
systems system 2.500rpm: Approx. 2V Other
Air flow meter output signal inspection Air flow meter power supply &
Measure the voltage between ground inspection
terminals 2 and 4. Measure the voltage between
terminal 5 and 3.
Battery voltage when
ignition switch is ON Other
Air flow meter inspection Repair air flow
Apply batiery voltage directly to meter powet
Cranking: A " terminal 5 (+) and 3 {-) and supply or ground
ranking: Approx. measure the voltage between
idiing: Approx. 1.1V 4 whi lowi
2.500r0m:  Approx. 2V Other terminal 2 and 4 while blowing
L [ air into meter.
Check air flow meter and Harness continuity inspection
ECCS C/U connecters for Measure the resisiance between
faulty connection or the following terminals:
efects. Air flow meter ECCS C/u
harness harness
RB20E 2 3
4 4
RBZ0DE 2 27
DET 4 26

0@ | Other
[ |

Inspect ECCS G/ connector | Repair
for contact and defects. harness

Approx. 2V when blowing air in meter
Approx. 1V when air is not blowing Other

for air leaks. air flow meter

No air leaks IAir leaks present

inspect air flow meter—( Repair intake

Inspect intake system ‘ Replace or clean

connectors for faulty system
connections or defects.
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SENSOR SYSTEM INSPECTION
RB26DETT / RB2CE / DE / DET ENGINE

(1) Self-diagnosis
» Normally in a self-diagnosis operation, “CODE No.12” or “FAULTY SYSTEM - AIR
FLOW METER” (when using CONSULT) is displayed if the intake air quantity signal
voltage is abnormally high or low and disconnection or short-circuit in the signal system
should be considered.
* When malfunction occurs again, use real-time diagnosis (CONSULT “DATA
@ MONITOR” mode) or oscilloscope to detect instantaneous breaks.
+ When abnormality is detected, consider these locations in the foliowing sequence as
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

» Use "AIRFLOW METER” and “AIR FLOW METER @ ¢ MONITOR Yy NO FAIL [
(B)” in “DATAMONITOR” mode to check the following CAS.RPM (POS)  950rpm
(tems. AIR FLOW MTR 0.96V

T BEtBET AIRFLOWMTR (R) 0.87V
Approx. 0.3V Approx, 0.5V
Approx, 1.1V Approx. 1.1V
Approx, 1.5 ~ 2.0V Approx. 1.5~ 2V ( RECORD

+ Measure the voltage between following terminals @
with ECCS control unit harness connected.

v
Air flow meter, - 35 g
ohitid : (front} i M O
ECCS CAJ terminal 35 | ECCS C/U terminal J:@/ ?
{27) and ground (intake | 34 (26} and ground = S
air quantity signal) {ground signal) AT In\ - Ef
Approx. 0.3V oV  |irean 2 % C
Approx. 1V oV " v =~
Approx. 1.1V v
L Alr flow
ECCS C/Uterminal 3 | ECCS C/U terminal 4 |
{27) and ground (intake {26) and ground ! 4 4(26)
air quantity signal) {ground signal) ‘ E— o e EC?SI 1
control uni
Approx. 0.3V oV ! = 1
Approx. 1V ov } '
Approx. 1.1V oV | () RB20DE /DET i
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RB26DETT / RB20E / DE / DET ENGINE

(3) Air flow meter output signal inspection
* Measure the voltage between following terminals when
the air flow meter connectors connected.

1 Air flow meter terminal | Air flow meter terminal
| 2 and ground (intake air| 4 and ground (ground

guantity signal) signal)
Approx. 0.3V ov
Approx. 1V ov
Approx. 1.1V v

Air flow meter terminal | Air flow meter terminal
B and ground (intake | E and ground (ground

air quantity signai) signal)
Approx. 0.8V oV
Approx. 1V ov
Approx. 1.1V ov

(4) Air flow meter power supply inspection
» Measure the battery voltage between following terminals
with the air flow meter connector connected.

Ignition switch ON w Between air flow meter Battery voltage

and enging running terminal 5 and ground

(5) Harness continuity inspection

» Disconnect ECCS control unit and air flow meter
connector and measure the resistance between
following terminals.

ECCS re?éy'
harness

&

B
e

Air flow ECCS C/U Air flow ECCS C/U
meter harmess harness meier harness hamess
Terminal 2 & terminal 35(27) Terminal 2 & terminal 3 (27)
Terminal 4 & terminal 34 (26)  |[Terminai 4 & terminal 4 (26)
Terminal 3 & Bedy ground Terminal 3 & Body ground

Terminal 5 & ECCS reay Terminal 5 & ECCS reay
hamess terminal 3 harness terminal 3
0 0

(6) Airflow meter inspection

* Apply the battery voltage directly to terminal 5 (+) and 3
{-) and measure the voltage change between
terminais 2 (+) and 4 (-) while blowing air on hot wire.

[ No air blown Approx. 0.8V
Air blown Approx. 2V
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SENSOR SYSTEM INSPECTION

=20 27T =MGINE

6-3 THROTTLE VALVE SWITCH SYSTEM INSPECTION
CONTROL CIRCUIT DIAGRAM RB26DETT ENGINE

Throttle valve switch

m
O
9]
o
0
57 O
3
=
54 =3
s
=2

———-! Fuel injection control
——-{ [gnition timing control j
————] Idle speed control |

Throttle valve switch system trouble diagnosis flowchart RB26DETT ENGINE

. "DATAMCNITOR"
(real-time diagnosis)

Normal

| Abnormal

-

Check intake system
to make sure there
are no air leaks,

Acceleration pedal not
depressed: 0

depressed: oo Other
I
Inspect cther Adjust or
systems

replace throttle

signal inspection

terminal 2 and 1.

Throttle valve switch output

Measure the voltage between

(3] 211

Acceleration pedal not
depressed: 8 ~ 10V
Acceleration pedal
depressed: OV

Other

|

valve switch

Inspect throttie valve switch
connecters and ECCS C/U
connectors for faulty connections
or defects.

Acceleration pedal not depressed: 10V
Acceleration pedal depressed: OV

Acceleration pedal not

depressed:

Throttle valve switch
inspection

Measure the resistance
between terminal 2 and 1.

oR

depressed. oo Q Other

Switch and ground inspection
Measure the voltage between
terminal 57 and 54,

Adjust or
replace throttle
valve switch

Other

[

Harness continuity inspection

the following terminals:

Measure the resistance between

In!.spect ECCSC/J
power supply or
ground or replace
control unit

Throttie vaive ECCS C/U
switch harness harness
2 587
1 54
0 €2 ‘ Other

|

Inspect ECCS C.U connector and
throttle valve switch connector for
contact and defects.
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SENSOR SYSTEM INSPECTION

RB20E / DE / DET ENGINE

6-3 THROTTLE VALVE SWITCH SYSTEM INSPECTION
CONTROL CIRCUIT DIAGRAM RB20E / DE / DET ENGINE

To A/T control unit

-

Eal injection conlro!l

{Emtion timing conﬂ

““lele speed control

| () RB20DE /DET

m
@]
N 4 O
o—| Full contac 4 3 w
Doint 9]
Q
Powear 2 2 32457} % ‘
Idle contact 3 1 22(54) -~
point = [

Throttle valve switch system trouble diagnosis flowchart

RB20E / DE / DET ENGINE

§‘DATAMONITOR”
(real-time diagnosis)

Normal

Abnormal

I

1

Throttle valve switch inspection
Measure the resistance between

@l2:D

Throttle valve switch output
signal inspection
Measure the voltage between

o
—

terminal 2 and 1.

Acceleration pedal not
depressed: 0

deprassed: ©o g Cther

Adjust or
replace throttle

inspect other
systems

terminal 2 and 1,

Acceleration pedal not
depressed: 8 ~ 10V
Acceleration pedal
depressed: 0V

Cther

L

valve switch

inspect throttle valve switch
connecters and ECCS C/U
connectors for faulty connections

or defects.

Throttle valve switch
inspection

Measure the resistance
between terminal 2 and 1.

Acceleraticn pedal not
depressed: 0§
depressed. oo

Other

]

Measure the voltage between

Adjustor
replace throttle

fwitch and ground inspection

terminal 32

(57) and 22 (54).

valve switch

Acceleration pedal not depressed: 10V
Acceleration pedal depressed: OV

Other

[

Harness continuity inspection
Measure the resistance between
the following terminals:

Throttle valve ECCS C/U
switch harness harness
2 32 (57)
1 22 {54)

L Other
]

0 £

|

Inlspect ECCSCMU
power supply or
ground or replace
control unit

Inspect ECCS C/U connector and
throttle valve switch connactor for
contact and defects.
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SENSOR SYSTEM INSPECTION

RB26DETT RB20E DE DET ENGINE

(1) System inspection
+ Use “DATAMONITOR" to inspect idle contact point
ON-OFF signal to make sure it is operating correctly.

(2) Input signal inspection
» Measure the voitage between the following terminals with
ECCS control unit connector connected.

OR
« Measure the voltage between throttle valve switch

(

g m

Throttle 8287 = &
valve f
switch 22(54) e
v 3

) RB20DE /DET/ RB26DETT

connector termina!l 2 and ground.

Between ECCS C/U terminal 54
and ground {or between throttle
1 valve switch terminal 1 and ground}

Between ECCS C/U terminal 22
and ground (or between throttle
valve switch terminal 1 and ground)

8 ~ 10V 8 ~ 10V
ov ov
. Cranking. Approx. 8V Approx. 8V

+ Measure the voltage between the following terminals
with ECCS control unit connectors connected.

OR

» Measure the voltage between throttle valve switch

Between ECCS C/U
terminal 32 and ground {or
between throttle valve switch

terminal 1 and ground)

1 57 and ground (or between
| throttle vaive switch terminal 2
and ground)

8~ 10v 8~ 10V

(3)

Throttle valve switch inspection

{(idle contact point)

» Disconnect throttle valve switch connectors and measure
the resistance between throtile valve switch terminals.

Between throttle velve switch
terminals 2 and 1

062

oo 2

EN - 369

Throttie valve switch

<

Throttle valve switch 2=




SENSOR SYSTEM INSPECTION
RB26DETY / RB20E / DE / DET ENGINE

(4) Harness continuity inspection

« Disconnect throttle valve switch and ECCS control unit
connectors and measure the resistance between the
following terminals.

J

—l

m
@)
9]
32 g’i
lECCS CIU Throttle | eng.
harness valve switch 54) 8-
54 1 0L {5
57 2 :
{Eccs cu Throttle R i —
harness valve switch 002 e il
22 1
32 2
Idle contact point (touc i ion
(5) Idle o_ ct point (touch speed) inspectio ® ldeswag @
and adjustment
« Warm up the engine sufficiently and use “IDLE SW” Lower CAS.RPM slowly
in “OPERATION SUPPORT” mode to inspect idle from 2000rpm to idle and
contact point. then check "touch RPM”.
Adjustment must be done

[aﬁer changing SW position.

unit when the AAC valve is fully open.

» Disconnect AAC valve connector and inspect the @ ' START |
)

1200 +/- 150
850 +/- 150mpm
900 +/- 150
950 +/- 150

When the tachometer speed does not conform to the

specified value, perform the adjustment as follows:

* Loosen throttle valve switch tightening volts (2).

* Remove the throttle valve switch connectors, place a test
prove between throttle valve switch terminals 1 and 2 and
measure the resistance.

» Depress the accelerator pedal and gradually release the N
pedal to lower the engine speed. Rotate the throttle valve RB20E / DE / DET
switch body and secure it in the position where the ' N
tachometer speed conforms to the specified value and
the idle contact point is “ON” (the resistance between
terminal 1 and 2is 0 £2).

» Tighten the throttle valve switch tightening bolts. Tightening

» Make sure the idle is ON observing by the tachometer bolts
speed as described above. %

+ Connect the throttle valve switch connectors.

EN-370
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6-4 THROTTLE SENSOR SYSTEM INSPECTION

CONTROL CIRCUIT DIAGRAM RB26DETT ENGINE

SENSOR SYSTEM INSPECTION

m

8

Power (1 1 48 ]

O

o

-—:  Signal 2 2 38 3
e

c

Ground 3 3 30 =3

— A =

Interrupt injection

control

Fuel injection controi

Igniticn timing contre}

Idle speed control

Throttle sensor system trouble diagnosis flowchart RB26DETT ENGINE

Self-diagnosis

"W-“SELF DIAGNOSTIC RESULTS”

£ Self-diagnosis {code No. 43)

Normal

’ Abncrmal

& “DATAMONITOR"

freal-time diagnosis

Abnormal

Normal J
P

Throttle sensor inspection
Measure the resistance between
terminal 2 and 3.

Change from approx.
2k to 10k 2when
accelerator pedal is

depressed Other

Throttle sensor input signal inspection
‘WDATAMONITOR"
‘g Measure the vollage between terminal

2 and ground.

CIERED,

Change from approx. 0.5V
to 4V when acceleration

pedal is depressed

Inspect other

systems sensor

]

Replace throttle

Other

|

_

connections or defects.

Inspect throttle senser and
ECCS C/U connectors for faulty

Throttle sensor inspection
Measure the resistance
between terminal 2 and 3.

Change from approx. 2k€2

to 10k Lawhen accelerater Qther
pedal is depressed
Sensor and ground inspection Replace
Measure the voltage between throttle
terminal 48 and 30, sensor
Approx. 5V | Other

|

Inspect ECCS control unit
and ground and repiace
control unit if necessary

Harness continuity inspection
Measure the resistance between
the following terminals:
Throttle sensor ECCS C/U
harness harness
1 48
2 38
3 30
0 oo R
M |

Inspect ECCS C/U connector and throttle
sensor connector for contact and defects.

EN-371
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SENSCOR SYSTEM INSPECTION
RB20E / DE / DET ENGINE

6-4 THROTTLE SENSOR SYSTEM INSPECTION
CONTROL CIRCUIT DIAGRAM RB20E / DE / DET ENGINE

Fuel injection contro

Throttle sensor m
O

O

Power 1 1 26 (48) €3]

o

s}

e Signal 2 2 7(38) 3
=3

3 3 5

Ground k 8 (30) =3

i

L( ) RB20ODE/DET

Throttle sensor system trouble diagnosis flowchart RB20E / DE / DET ENGINE

_ Self-diagnosis
BSELF DIAGNOSTIC RESULTS”
‘E Sel-diagnosis {code No. 43)

o

Nomal Abnormal

4 'DATAMONITOR"
{real-time diagnosis)

Nomal L
L .
Throttle sensor inspection
Measure the resistance between

Abnormal

Throttle sensor input signal inspection

A DATAMONITOR" J @
‘£ Measure the voltage between terminal

2 and ground.
_{ Other

Change from approx. 0.5V
Inspect throttle sensor and
ECCS C/U connectors for faulty

terminal 2 and 3.
Change from approx.
2kQ ¢ 10k 2when
acceierator pedal is
depressed

Other pedal is depressed

|

Replace throttle
sensor

Inspect other

\ Throttle sensor inspection
systems

Measure the resistance
between terminal 2 and 3.

to 4V when acceleration
connections or defects.

Change from approx. 2k€2

to 10k Qwhen accelerator Cther
pedal is depressed
[ ]
Sensor and ground inspection Replace
Measure the voltage between throttle
terminal 26 (48) and 8 (30). sensor

Approx. BY Other

|

Harness continuity inspection
Measure the resistance between
the following terminals:
Throttle sensor ECCS C/U
harness harness
1 26 (48)
7 (38)
8 (30)

Inspect ECCS control unit
and ground and replace
control unit if necessary

Looﬂ

Inspect ECCS C U comrexrz- a~d throttle
sensor connector fo- co-:a20 a~a defects.

EN-372
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SENSOR SYSTEM INSPECTION
RB26DETT / RB20E / DE / DET ENGINE

(1) Self-diagnosis

+ There is a disconnection or short-circuit in the signai
system when “CODE 43" is displayed in normal self-
diagnosis (mode 2). When this is displayed, check the
throttle sensor resistance or harness continuity, etc.

» If the problem occurs again, use real-time diagnosis
mode or an oscilloscope to check for instantaneous
break in the signal.

[ﬁmommnweﬂ( NOFALL [ |
CAS.RPM (REF) Orpm

THRCTTLE SEN - 0.50V

(2) Input signal inspection
» Use “THROTTLE SENSOR setting in “DATAMONITOR”
mode to check the following items:

anit Accelerator pedal not depressed Approx. 0.5V ‘.— omD 1
gnition
switch ON|  Accelerator Half-way 05 ~40V

pedal depressed Fully depressed Approx 4.0V — _

.

~J
w
@
HUn 003 §7

+ Measure the voltage between the following terminals
and ground with ECCS control unit connectors !

‘ Throttle
connected. @ sencor _[d ;
OR - :
+ Measure the voltage between terminal 2 and ground with | |
throttle sensor harness connected. () RB20DE/ DET/ RB26DETT

t
)

= IDET.
ECCS C/U terminai 38| ECCS C/Uterminal 7 | ECCS C/U terminal
and ground (OR and ground (OR 38 and ground (OR
throttle sensor terminal | throttle sensor terminal | throttle sensor terminal
2 and ground) 2 and ground) 2 and ground)
Approx. 0.5V Approx. 0.2V Approx. 0.2V
Approx. 0.5V Approx. 0.2V Approx. 0.2V
Approx. 0.5V Approx. 0.5V Approx. 0.5V
0.5~4Vv 0.5~ 4V 0.5 ~ 4V

(3) Throttle sensor power supply inspection
« Measure the voltage between the following terminals
when throttle sensor conneciors are connected.

RSN

and ground

Approx. 5V
EN - 373

harness connector




SENSOR SYSTEMINSPECTION
RB26DETT / RB20E / DE / DET ENGINE

(4) Throttle sensor unit inspection
» Disconnect the throttle sensor connector and measure
the resistance between the following terminals when the

accelerator pedal is depressed and not depressed. ; ,
— 3 ‘Throttle sensoriﬁ

1{ Between throttle sensor terminal 2 and 3| 4 B T A harness
b connector

Approx, 2K €2

Approx. 2K §2 ~ 10K €& {Resistance wiil
increase as pedal is pressed)

Approx. 10K 82

(5) Harness continuity inspection

» Disconnect ECCS control unit and throttle sensor
connector and measure the resistance between the
following terminals.

ECCS CIU Throttle ! e .
hamess sensor harness Throtile sensor
26 (48) 1 harness cannect
7.(38) 2 L
8 (30) 3
THROTTLE SENADY 7
. . CHECK THE THROTTLE SENSOR
(6) Throttle sensor inspection (RB26DETT) SIGNALAND ADJUST IT TO THE
. ' ' SPECIFIED VALUE BY ROTATING
Warm the engine adfequ:ately and check operation of the D SENSOR BODY UNDER THE
throttle sensor by using “THROTTLE SENSOR FOLLOWING CONDITION:
ADJUSTMENT” in “WORK SUPPORT” mode. {The * IGNSW"ON’
throttle sensor can not be adjusted). AR A A
{ START |
@THROTTLE SENADS 4[]
ADJ MONITOR
THROTTLE SEN 0.50V
MONITOR
CAS.RPM (POS) 950rpm
IDLE POSITION ON

EN -374



SENSOR SYSTEM INSPECTION

CA18i ENGINE

6-4 THROTTLE SENSOR SYSTEM INSPECTION
CONTROL CIRCUIT DIAGRAM CA18i ENGINE

Fuel injecti frol
————-T uel injection contro

Power m
1 26 N
Signal 1 2 3 8
o
Ground 3 ha 36 5
Signal 2 4 7 3
=
=)

11 2

3| 4

Ignition timing control

Throttle sensor system trouble diagnosis flowchart CA18i ENGINE

‘i "DATAMONITOR”

_ Self-diagnosis
M-“SELF DIAGNQSTIC RESULTS”
‘H Self-diagnosis {code No. 43)

{real-time diagnosis} | nomal

]

Abnormal

Nomal Abnarmat

Throttle sensor inspection

) 1|2
Measure the resistance between
terminal 1& 3.2 & 3and 4 & 3. 4

Approx. 1.2 ~ 2.4k
between 1 ~ 3.

When acceleraticn
pedal is depressed:
Between 2 ~ 3 Approx.
03~24kR

Between 4 -~ 3 Approx.

0.5~ 2.0kq Other

Inspect other
systems

Replace throttle
sensor

Between 1 ~ 3 approx. 5V

When acceleration pedal is depressed:
Between 2 ~ 3 approx. 1 ~ 5V
Between 4 ~ 3 approx. C.6 ~ 4.5V

 ‘DATAMONITOR®

18&3.283and4 & 3.

Throttle sensor ocutput signal inspection

‘£ Measure the voltage detween terminal 3 | 4

Other

Inspect throttle sensor and
ECCS C/U connectors for faulty
connections or defects.

Throttle sensor inspection
Measure the resistance between
terminal 1 & 3. 2& 3and 4 & 3.

Between 1 ~ 3 approx. 1.2 ~ 2.4k$2

When acceleration pedal

Hetween 2 -~ 3 approx. 0.3 ~ 2.4kQ
Between 4 - 3 approx. 0.5 ~ 2.9k

is depressed:

QOther

[ |

terminal 26 and

Throttle sensor power supply
and ground inspection
Measure the voltage between

Replace
throttle
sensor
36.

Approx. 5V

| Other

.

=

Inspect ECCS control unit
and ground and replace
control unit if necessary

Harness continuity inspection
Measure the resistance between
the following terminals:
Throttle sensor ECCS C/U
harness harness
1 26
2 3
4 7
o | oo Q
i I

Inspect ECCS C/U connector and throttie
sensor connactor for contact and defects.

EN -375
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SENSOR SYSTEM INSPECTION
RBR6DETT / RB20E / DE / DET ENGINE

(1) Self-diagnosis

» There is a disconnection or short-circuit in the signal
system when “CODE 43" is displayed in normal self-
diagnosis (mode 2). When this is displayed, check the
throttle sensor resistance or harness continuity, etc.

« If the problem occurs again, use real-time diagnosis
mode or an oscilloscope to check for instantaneous
break in the signal.

[fMONTORING, NOFAL [ ]|

CAS.RPM (REF) Crpm
THROTTLE SEN  0.50V

(2) Inputsignal inspection

« Use “THROTTLE SENSOR” and “THROTTLE SENSOR
2" setting in “DATA MONITOR” mode to check the
following items:

[ RECORD
Accel:;t;)erszzgat not 10V 06Y - o
ignition 3 < 3
. Half-wa 10~50V | 06~45V 3 =

switth ON [ Accelerator 1 - Y 2 Ql;——“% %
edal depressed ully > 3
p p ( depressea| 50V 4.5V 8 ok 17 s
@ - | <X
« Measure the voltage between the following terminals L8 NI S

and ground with ECCS control unit connectors

connected.

OR

=)
i

L.

+ Measure the voltage between following terminals and

ground with throttle sensor harness connected.

ECCS C/J terminal 3
and ground (OR
throttle sensor terminal

2 and ground)

ECCS C/J terminal 7

and ground {OR

throttle sensor terminal
4 and ground}

Approx. 1V

.y
Approx. 0.6V

Approx. 1V ~ 5V

Approx. 0.6 ~ 4.5V

(3) Throttle sensor power supply inspection

« Measure the voltage between the following terminals
when throttle sensor connectors are connected.

B20E/DEID

Between throttle sensor terminal 1

and ground

Approx. 5V

EN-376




SENSOR SYSTEM INSPECTION
CA18{ ENGINE

(4) Throttle sensor unit inspection (CA18i)
« Disconnect the throttle sensor connector and measure
the resistance between the following terminals.

Between throttle sensor

~ *1
terminal 1 and 3 Approx. 1.2 ~2.4 82

Between throttle sensor | Changes between approx. 0.3 ~ 2.4K §2
terminal 2 and 3 when acceleration pedal is depressed *?

Between throttte sensor | Changes between approx. 0.5 ~ 2.9KQ
terminal 3 and 4 when acceleration pedal is depressed *

1 Normal if the value is within 0.3 ~ 2.4K. The value will not
change even when the accelerator pedal is depressed.

*2,3 The value is not OO €2 and normal if the value changes when
the accelerator pedal is depressed.

(5) Harness continuity inspection (CA18i)

+ Disconnect ECCS control unit and throttle sensor
connector and measure the resistance between the
following terminals.

ECCS C/J Throttle sensor
harness harness
3 2 0
7 4
26 1

EN - 377
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SENSOR SYSTEM INSPECTION

RB26DETT ENGINE

CONTROL CIRCUIT DIAGRAM RB26DETT ENGINE

INTAKE AIR TEMPERATURE SENSOR SYSTEM INSPECTION

Intake air temp sensor

T

2

m

@]

O

0

8

1 ® 9
38 O

o)

2

“% Fuel injection controt _J

Intake air temperature sensor system trouble diagnosis flowchart

RB26DETT ENGINE

_ Self-diagnosis
M *SELF DIAGNQSTIC RESULTS”
% Self-diagnosis (code No. 41;

1

Normal Abnormal

L

|

Intake air temp sensor inspection
Measure the resistance between

terminal 1 and 2.

signal inspection
WADATAMONITOR”

Approx. 2.5k€ when cold
Approx. 0.8 to 1.0KR after
warming up

terminal 1 and 2.

H Measure the voltage between

Intake air temp sensor output

aB

Other

Inspect other |
systems

Intake air temp display
1.5V when cold
0.8V after warming up

.
‘

7

Replace intake

Other

air temperature

1

sensor

Inspect intake air temperature
sensor and ECCS C/U connectars
for faulty connections or defects.

Intake air temperature
sensor inspection
Measure the resistance
between terminal 1 and 2.

Approx. 2.5KQ

Approx. 0.8 ~ 1.0K92 after

warm up

when cold

L

inspection
EDATAMONITOR”

terminal 30 ~ 36.

ECCS C/U power supply and ground

H Measure the voltage between

M. Intake air temp display
d Battery voltage

[
Harness continuity inspection
Measure the resistance between
the foliowing terminals:

Intake air temp ECCS C/U
sen harness harness
1 36
2 30
0N %] oo 63

QOther
l
Replace
intake air
temperature
sensor
Other
Inspect ECCS C/U power
supply and ground

Inspect ECCS C/U connector and intake air
temp sensor connector for contact and defects.

EN - 378
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SENSOR SYSTEM INSPECTION
SAt2 =n G NE

6-5 INTAKE AIR TEMPERATURE SENSOR SYSTEM INSPECTION
CONTROL CIRCUIT DIAGRAM CA18i ENGINE

v‘—JL_FueI injection controi

Intake air temp sensor

T

uuN oL 03

Intake air temperature sensor system trouble diagnosis flowchart CA18i ENGINE

__ Self-diagnosis
K “SELF DIAGNOSTIC RESULTS”
H Self-diagnosis (code No. 41)

Nomal J Abnormat
Intake air temp sensor inspection Intake air temp sensor ocutput
Measure the resistance between signal inspection
terminal 1 and 2. B“DATAMONITOR"

‘¥, Measure the voltage between ﬂ

Approx. 2.5k when cold ’
terminal 1 and 2.

Approx. 0.8 to 1.0KQ after

; th —
warming up Other W' Intake air temp display
| j ;g.1.5V when cold
Inspect other Repiace intake 0.8V after warming up Other
systems air temperature
sensor Intake air temperature

Inspect intake air temperature
sensor and ECCS C/U connectors
for faulty connections or defects.

sensor inspection
Measure the resistance
between terminal 1 and 2.

Approx. 2.5KRQ when cold
Approx. 0.8 ~ 1.0KQ after

warm up Other
1 |
ECCS C/U power supplyand ground | Replace
inspection intake air
K“DATAMONITOR" temperature
& Measure the voitage between sensar
terminal 30 ~ 18.

M- Intake air temp display
H Battery voltage Other
I
Harness continuity inspection Inspect ECCS C/U power
Measure the resistance between supply and ground
the following terminals:
Intake air temp ECCS C/U

sen harness harness
1 18
2 30
0% J oo £
[ |
Inspect ECCS C U connector and intake air Repair harness

temp sensor czmmector for contact and defects.

EN-379




SENSOR SYSTEM INSPECTION
RB26DETT / CA18i ENGINE

(1) Self-diagnosis

» There is a disconnection or short-circuit in the signal system when “CODE 41" is
displayed in normal self-diagnosis or “FAILURE DETECTED IN T/ATEMP SEN” (when
CONSULT is used) is displayed.

+ If the problem occurs again, use real-time diagnosis mode or an oscilloscope to check
for instantaneous break in the signal.

(2) Input signal inspection [YmonToRING NoFAL [
» Use“INT/ATEMP SEN" in “DATAMONITOR” mode CAS.RPM (REF) orpm
to check the following items: INT/A TEMP SEN 38°C
lgnition switch in ON Temperature display corresponds to
idling | intake air temperature. L

RECORD J

« Measure the voltage between the following terminals
and ground with ECCS control unit connectors

connected.
Igniti itch OFF oV & a1 ‘
niKion switc
> , ?{30 Intake air
Ignition switch | APProx20°C 1.5V g 304 temp sen
i 2
in ON Approx 45°C 08V 2"
=3
Idling Approx 20°C i I ( ) CA1BI
Approx 45°C 0.8v

(3) Harness continuity inspection

» Disconnect ECCS control unit and intake air temperature
sensor connector and measure the resistance between
the following terminals. { ) CA18i

ECCS C/U hamess terminal 36 (30) 1 00 W

; BCS control unit: l
e A ‘

and intake air temperature sensor 1

(4) Intake air temperature sensor inspection

« Disconnect intake air temperature sensor connector, heat {
or cool it with a hair dryer or industrial dryer and measure |
the resistance between the following terminals.

A—————

Approx. 20°C Approx 2. 5K Q . ‘
Approx. 50°C Approx. 08 ~ 10K §2 ! - —

EN - 380



SENSOR SYSTEM INSPECTION
RB26DETT ENGINE

6-6 ENGINE TEMPERATURE SENSOR SYSTEM INSPECTION
CONTROL CIRCUIT DIAGRAM RB26DETT ENGINE

Engine temperature sensor - Fuel injection contro)

S &
28
—— nition timing contro
2 2 30 8 g 9
=
51
g —— icie speed contro!
]

Engine temperature sensor system trouble diagnosis flowchart
RB26DETT ENGINE

. Self-diagnosis
"WSELF DIAGNCSTIC RESULTS”
% Self-diagnosis (code No. 13)

Normal Abrnormal

u.'DATAMONITOR"
{Real-time diagnosis)

Normal | Abnormal
Engine temp sensor input signal inspection
8 “DATAMONITOR"
‘H Measure the voltage between terminal 1
and ground.
|
i Engine temp display B
-4 3V when coid
T 1V after warming up Other
Inspect intake air temperature Engine temperature
sensor and ECCS C/U connectors| | sensor inspection
for faulty connections or defects. Measure the resistance
Engine temp sensor inspection between terminal 1 and 2.
Measure the resistance between Approx. 2.5K€2 when cold
terminal 1 and 2. Approx. 0.3K €2 after warm Other
Approx. 2.5kQwhen cold up | |
sz}u: 0.3K%3 after Sensor and ground inspection Replace
g up Other Measure the voltage between Engine
terminal 28 and 30. temperature
Inspect other Replace engine B Engine temp dispiay sensor
systems temperature “H Battery voltage Other
sensor [

Harness continuity inspection Inspect ECCS C/U power
Measure the resistance betwean| supply and ground
the following terminals:

Engine temp ECCS C/A
sen harness harness
1 28
2 30
o | oo 12

[ |
Inspect ECCS C/U connector and engine temp |  Repair harness
sensor connector for contact and defects.

EN - 381




SENSOR SYSTEM INSPECTION

RB20E / DE / DET ENGINE

6-6 ENGINE TEMPERATURE SENSOR SYSTEM INSPECTION
CONTROL CIRCUIT DIAGRAM RB20E / DE / DET ENGINE

Engine temperature sensor

—A—

1 5{28)

2 8 (30)

HUN |0NUo2 SO O3

| Fuel injection control

——{ Igniticn timing control

idle speed control

Engine temperature sensor system trouble diagnosis flowchart
RB20E / DE / DET ENGINE

_ Self-diagnosis
W“SELF DIAGNOSTIC RESULTS”
‘H Self-diagnosis (code No. 13)

.. DATAMONITCOR”

Normal Abnormal
(Real-time diagnosis)
Normal I Abnormal

Engine temp sensor input signal inspection
‘B“DATAMONITOR”

‘g Measure the voltage between terminal 1
and ground.

: Engine temp display
4 3V when cold
1V after warming up

ap

QOther

[ _

1

Inspect intake air temperature
sensor and ECCS C/U cennectors

Engine temperature
sensor inspection

for faulty connections or defects.

Measure the resistance

Engine temp sensor inspection
Measure the resistance between

between terminal 1 and 2.

Approx. 2.5K82 when cold

ap)

terminal 1 and 2.

ap

Approx. 2.5k 2 when cold
Approx. 0.3K€2 after
warming up

Approx. 0.3K Q after warm

Other

P [ L

Inspect other
systems

Sensor and ground inspection Replace
Other Measure the voltage between Engine
j terminal 5 (28) and 8 (30). temperature

Replace engine E Engine temp display sensor
temperature ‘& Battery voltage Other
sensor [

Harness continuity inspection Inspect ECCS C/U power

Measure the resistance between| supply and ground

the following terminals:

Ergine temp ECCS C/J
sen harness harness
1 5(28)

2 8 (30)
R | ooa

C ]

Inspect ECCS C/U connector and engine temp
sensor connector for contact and defects.

EN - 382
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SENSOR SYSTEM INSPECTION

CA18i ENGINE

6-6 ENGINE TEMPERATURE SENSOR SYSTEM INSPECTION
CONTROL CIRCUIT DIAGRAM CA18i ENGINE

Engine temperature sensor

2}

i
k5.

:}—~—-——4r5

m
+—s 8
P W
L] 3
b 18 g
8
-
=,
I

Fuel injection contrel

Ignition timing control

Idle speed control

Engine temperature sensor system trouble diagnosis flowchart CA18i ENGINE

Self-diagnosis

M “SELF DIAGNOSTIC RESULTS"
‘% Self-diagnosis (code No. 13}

Nomnal

|

Abnormal

W ‘DATAMONITOR”
{Real-time diagnosis})

Normal ‘

Abnormal

Engine temp sensor ocutput
signal inspection
WDATAMONITOR”
& Measure the voltage between
terminal 1 and 2.

ne

g Engine temp display
g 3V when coid
=1V after warming up

Other

Inspect intake air temperature
sensor and ECCS C/U connectors
for faulty connections or defects.

Engine temperature
sensor inspection {2)
Measure the resistance
between terminal 1 and 2.

(2]

Engine temp sensor inspection (2)

Approx. 25K when cold

{\.(;l?rilsr:g;a1tt;en drezs‘lstance between Approx. 0.3K $ after Other
warm up \ I
igg:g:: (2):2:22 Vav;:? cold ECCS C_IU powgr supply and Repllace
warming up Other g_round inspection ) Engine
W DATAMONITOR temperature
J & Measure the voltage between sensor
Inspect other Replace engine ECCS C/U terminal 5 and 8.
systems temperature M:Engine temp display
sensor 3V when coid
1V after warm up Other
I
Harness continuity inspection Inspect ECCS C/U power
Measure the resistance between| supply and ground

the following terminais:

Engine temp ECCS C/U
sen harness harness
1 5
2 8
0Q | oo
[ |

Inspect ECCS C/U connector and engine temp
sensar connector for contact and defects.

Repair harness

EN -
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SENSOR SYSTEM INSPECTION
RB26DETT / RB20E / DE / DET / CA18i ENGINE

(1) Self-diagnosis

» There is a disconnection or short-circuit in the signal system when “CODE 13" is
displayed in normal self-diagnosis or “FAILURE DETECTED ENG TEMP SEN” (when
CONSULT is used) is displayed.

+ |f the problem reoccurs, use real-time diagnosis mode or an oscilloscope to check for
instantaneous break in the signal.

) _ _ FMONITORINGy NO FAIL |||
(2) Input signal inspection

s Use "ENG TEMP SEN" in “DATA MONITOR™ mode ENG TEMP SEN 78C
to check the following items:

L Ignition switch ON Engine temperature is displayed 1
e
1 RECCRD
+ Measure the voltage between the following terminals | |
and ground with ECCS control unit connectors 3 N ]
connected. | SEgEmg:emp = s g mi |
T ige T o : ! > 0 :
; @ =0
o
Between ECCS | Between ECCS | ‘ I
Measurement location C/U terminal 28 C/U terminal 5 ' )RB20DE/DET/CAI18i
and ground and ground - o -
ApPprox.
ignition .y 5050 Approx. 3V Approx. 3V
. ngine | :
switch temp n I E
ON Approx. Approx. 1V Approx. 1V |
80°C | |

20 8¢ LT '

Engine temperature J
(3) Engine temperature sensor resistance value
inspection RB20DE / DET
» Disconnect engine temperature sensor connector and ' E?;f‘ P 4

measure the resistance between the following terminals.

Between engine temperature
sensor connector 1 and 2

Approx. 20°C Approx. 2.5K
Approx. 80°C | Approx. 0.3K .
CA18i RB20E © RB26DETT
’m y F 5 g

"Engine temp sen .
£




SENSOR SYSTEM INSPECTION
RB26DETT / RB2OE / DE / DET / CA18i ENGINE

(4) Harness continuity inspection RB20E / RB26DETT

+ Disconnect ECCS control unit and engine temperature ‘
sensor harness connector and measure the resistance
between the following terminals.

ECCS CiU Engine temp
harness sen harness
5 (28) 1 062
8 {(30) 2

ngine temp sen

CA18i/RB20DE /DE

EN - 385



SENSOR SYSTEM INSPECTION
RB26DETT ENGINE

6-7 EXHAUST GAS SENSOR SYSTEM INSPECTION
CONTROL CIRCUIT DIAGRAM RB26DETT ENGINE

iGN
G
|
Exhaust gas sensor (rear) i Air fuel ratio feedback
1 (1} . T eontrol
H2 W02 r==2 55 m
Heater 3 3 g
wn
)
= s}
Exhaust gas sensor (front) g 3
g 29 o
c
=)
. ) I 50
S 41

N ;
No. 1.2 3 cyl O, sensor (frort) | ECCS CAJterminal 29| O, sensor (R)
No. 4.5, 6 ¢yl O, sensor (rear) | ECCS C/U terminal S?L Q, sensor T

EN - 386




RB2GDETT ENGINE

SENSOR SYSTEM INSPECTION

Exhaust gas sensor system trouble diagnosis flowchart RB26DETT engine

Air-fuel ratio feedback function

inspection
{H-DATAMONITOR”

‘B Exhaust gas sensor autput

monitor.
Normmal J Abnormal
| >
W "DATAMONITOR”
{Real-time diagnosis) “ACTIVE TEST”
Normal J Abnormal (Eng temp. fuel in)
e Normal | Abnormal
[~ J
tnspect other i
systems Exhaust gas sensor input 1]2
signal inspection 3|4
Measure the voltage between (O, sensor (F))
1. (O, sensor {F))
2. Q. sensor (A} ﬂ

Deflection between 0 - 1\d

Other {0, sensor (R))

Inspect exhaust gas sensor and
ECCS C/UJ connectors for faulty

contact or defects.

ECCS C/U power supply inspection

§ DATAMONITOR’

B Disconnect O sensor connector
and measure Vo lage Detween
ECCS C U ermana 5% ana growna. |

Battery voltage when
ignition switch is ON Otrer

_

Harness continuity inspection Inspect ECCS C/
Measure the resistance hetween U power supply
the following terminals: or replace C/U
0, sensor ECCS CU
harness harness — 1
0, sensor (R)2 55 al2l4 4] 3
Q, sensor (F)1 29 {0, sensor (O, sensor
o [ oher ®R)  (Fl)
0, sensor heater inspection Repair harness

following terminals:
O,sensor (R) 1~ 3
Q,sensor (F) 2 ~3

Measure the resisiance between

Battery voltage when
ignitian switch is ON

Other

Check for fauily connections
or replace exhaust gas sensor

0, sensor heater unit inspection
Measure the resistance between
following terminals:

Q, sensor1 ~3

(O, sensor (R)) 2 ~ 3

|

o | 009]

inspection

@ Measure the voltage between
folloewing terminals:

0, sensor (R} 1 and ground

O, sensor (F} 2 and ground

O, sensor heater power supply | Replace 0, sensor

Battery voitage when
ignition switck is ON

Other

|R7epair 0, sensor ground circuit |

EN - 387

Repair O, sensor heat
power supply circuit




SENSOR SYSTEM INSPECTION
RB26DETT ENGINE

Warm up the engine and check the following items

with “EXH GAS SEN", “EXH GAS SEN-R” (output NN

voltage), “M/R F/C MNT” and “M/R F/C MNT-R" (lean / EXHGAS SEN-R  1.03V

rich) displayed in “DATA MONITOR"” mode. M/R F/C MNT RICH
—— — M/R F/C MNT LEAN

(1) Fuel-air ratio feedback function inspection YMONITORINGS NO FAIL Eﬂ-

| |
I ,-
M RECORD |

Approx. 0 ~ 1V is RICH. LEAN display
Engine speed at | displayed. The display | must be synchronized
approx. 2,000 rpm| cycle is 5 times or morel  with output voltage

in 10 sec interval. display.
. Provide setting yalue in “ACTIVE TEST" (fuel injection ® AcTvETEST @[]
quantity correction) and check exhaust gas sensor
; FUEL INJECTION 0%
function. MONITOR
CAS.RPM (REF) 937rpm
ENG TEMP SEN 59°C
EXH GAS SEN 1.33v
EXH GAS SEN-R 1.35vV
» Using diagnosis connector on the vehicle side @ e 1 Bmsec
(near fuse block}, set CONSULT to “EXHAUST GAS
SENSOR MONITOR” and check the fuel injection Qu L UﬁLDWN

condition by flashing of exhaust gas temperature warning
lamp on instrument panel.

Exhaust gas sensor function

Exhaust gas temperature warning lamp must flash 5 times
or maore in 10 seconds interval when engine is running at
approx. 2,000 rpm.

Feedback function

Exhaust gas temperature warning iamp must flash
periodically when engine speed is running at approx. 2,000
rpm.

(2) Input signal inspection
+ Measure the voltage between the following terminals with
ECCS control unit harness connected.

0, sen

{Rear} J_?@/
L ()

{Front)

Between ECCS C/U | Between ECCS C/U | |
4 terminal 29 and ground | terminat 55 and ground l

N [G1U0

Deflection between Deflection between |
approx. 0 and 1V approx. 0 and 1V ]_

EN - 388



RB26DETT ENGINE

(3) Harness continuity inspection
+ Disconnect ECCS controi unit and exhaust gas sensor
connectors and measure the resistance between the

following terminals.

SENSOR SYSTEM INSPECTION

O sensor (rear]
harness connector

Hun |01U00 503

EN - 389

O2 sensor ECCS C/U harness terminai 28 0Q
(Front) and O, sensor harmness terminal 1
0, sensor ECCS C/U harness terminal 55 0Q
(Rear) and O, sensor harness terminai 2 AT .5
- -3
Y- B H
s w
g
H % E}’?
PE Q.

. sensor (front)
arness connectar



SENSOR SYSTEM INSPECTION
RB2GE / DE / DET ENGINE

6-7 EXHAUST GAS SENSOR SYSTEM INSPECTION
CONTROL CIRCUIT DIAGRAM RB20E / DE / DET ENGINE

{RB20DE/DET)

Exhaust gas sensor
1 . |Air fuel ratic feedback
control
2

% W 2
= 3 — — 4115

Heater

UN [0U02 §ODF

(AB20E)

™o © °

EN -390




SENSOR SYSTEM INSPECTION

RB20E / DE / DET ENGINE

Exhaust gas sensor system trouble diagnosis flowchart
RB20E / DE / DET engine

Air-fuet ratio feedback function
__ingpection
WDATAMONITOR"
& Exhaust gas sensor output monitor.

Nomal J Abnormal

i, “DATAMCNITOR
(Real-time diagnosis}

d

“ACTIVE TEST"
(Eng temp, fuel inj}

]

Normal Abncrmal
l ‘ Normal | Abnormal
o
Inspect other i
systems Exhaugt gas sensor input
signal inspection 1
Measure the voltage between {RB20E)
1. {RB20E) and ground
2. (RB20DE / DET) and ground @
Deflection batween O ~1| Other (RB20DE / DET)

Inspect exhaust gas sensor and
ECCS C/U connectors for faulty
contact or defects.

and mea

ECCS C/U power supply inspection
&, DATAMONITOR”
45 Disconnect O, sensor connector

ECCS C/U terminal 27 {49) and ground

sure voltage between

Battery voltage when

ignition switch is ON Other
I |

Harness continuity inspection Inspect ECCS C/
Measure the resistance between U power supply
the following terminals: or replace C/U

0, sensor ECCS C/U

harness harness
RB20E 1 6 . @ED
RB20DE /DET1 29

(RB20E) (RB20DE/

ox |

Othear DEN

AB20DE, DET | RB20E

O, sensor heater inspection

@ Measure the resistance between
terminal 1 and 3.

Battery voltage when
ignition switch is ON

Other

Check for faulty connections
or replace exhaust gas sensor

|

Repair harness

Check for faulty connections
or replace exhaust gas sensor

0, sensor heater unit inspection
Measure the resistance between
terminal 1 and 3.

12[3)

08 | coa

0, sensor heater power supply

inspection
@ Measure the voltage between
terminal 1 and ground.

Battery voltage when
ignition switch is ON

Other

Repair O, sensor ground circuitJ

—

Repair O, sensor heat
power supply circuit

EN - 391

Repilace O, sensor



SENSOR SYSTEM INSPECTION

CA18i ENGINE

6-7 EXHAUST GAS SENSOR SYSTEM INSPECTION

CONTROL CIRCUIT DIAGRAM CA18i ENGINE

Exhaust gas sensor m
r___@__ﬂ ‘ O [ air fuel ratio feedback
_:_ ‘. 8 ' control
- : o)
i Q
3
‘ =
5 <
fud
2

Exhaust gas sensor system trouble diagnosis

. Self-diagnosis
‘BiegEl F-DIAGNOSIS RESULTS
X Self-diagnosis (Code No. 15)

7

Nomal Abnormal

flowchart CA18i Engine

i ACTIVETEST

W DATAMONITOR” 1
" (Eng temp. fuei inj)

(Real-time diagnosis)

Nomal
[
]

Normal L

Abnormal

~] Abnermal
L

signal inspection

Inspect other W "DATAMONITOR”

systems

Exhaust gas sensor input

& ECCS 6 and ground.

- Display RICH / LEAN
~ Display output voitage 0 ~ 1V
H:Display 0 ~ 1V

Other

|

inspect exhaust gas sensor and
ECCS C/U connectors for faulty

contact or defects.

ECCS C/U power supply inspection
& DATAMONITOR"
g Disconnect O, sensor connector
and measure voitage between
ECCS C/U terminal 27 (49) and ground

Battery voltage when
ignition switch is ON

j Other

Harness continuity inspection
Measure the resistance between
02 sensor harness terminal 1 and
ECCS C/U harness terminal 8.

Inspect ECCS C/
U power supply
or replace C/U

05

1

Qther

Check for faulty connections or

replace exhaust gas sensor

EN-392

i

Repair harness



SENSOR SYSTEM INSPECTION
RB20E / DE / DET / CA18/ ENGINE

(1) Fuel-air ratio feedback function inspection YwoniTorINgy NoFAIL [
+ Warm up the engine and check the following items with
“EXH GAS SEN” and "M/R F/C MNT” (lean / rich) CAS RPMIPOS)  2012rom

\ . A .
displayed in “DATA MONITOR” mode. S L

EXH GAS SEN 0.72V
gs M/R F/C MNT RICH
‘‘‘‘‘ Oulput voltage display) | RICH /LEAN display| [
Approx. 0 ~ 1V is | RICH/LEAN display | | RECORD |
Engine speed at | displayed. The dispiay | must be synchronized
approx. 2,000rpm | cycle is 5 times or more | with cutput voltage
in 10 seconds interval. display.
« Provide setting value in “ACTIVE TEST” (fuel injection ® crvetest @[]
quantity correction} and check exhaust gas sensor FUEL INJECTION +11%
; MONITCR
function. CAS.RPM(REF) 1037rpm
ENGTEMP SEN 36°C
. EXHGAS SEN 087V
__NOte' . . INJPULSE 4.0msec
“INJ PULSE" display for RB20E is 1/16. AAC VALVE 36%
laui| up || owN [ad]
» Using diagnosis connector on the vehicle side @
(near fuse block), set CONSULT to "EXHAUST GAS
SENSOR MONITOR” and check the fuel injection
condition by flashing of exhaust gas temperature warning
lamp on instrument panel.
Exhaust gas sensor function
Exhaust gas temperature warning lamp must flash 5 times
or more in 10 seconds interval when engine is running at
approx. 2,000 rpm.
Feedback function
Exhaust gas temperature warning lamp must flash
periodically when engine speed is running at approx. 2,000
rom.
(2) Input signal inspection
+ Measure the voltage between the following terminals with s
ECCS control unit harness connected. : 1 | . 81 ‘
e e : ] 3
n B20E / CA18 | o.sen® SN 88
| BetweenECCS C/U | Between ECCSCU | 0 5
] terminal 1 and ground | terminal 28 and ground | r

Deflection between Deflection between '
approx. 0 ~ 1 approx. 0 ~ 1 ' j

EN - 393



SENSOR SYSTEM INSPECTION
RB20E / DE / DET / CA18i ENGINE

(3) Harness continuity inspection RB20E

« Disconnect ECCS control unit and exhaust gas i . z ’m
connectors and measure the resistance between the

following terminals.

in easurement locatio
ECCS C/U harness t'eminal 6 and
O2 sensor harness terminal 1

ECCS C/J hamess temminal 29 and
O, harness terminal 2

C, sensor
-y

Winoueds993

|
i

RB20DE / DET

|

<-4

:1

| hun[onuoo $303

EN -394



SENSOR SYSTEM INSPECTION
RB26DETT ENGINE

6-8 DETONATION SENSOR SYSTEM INSPECTION
CONTROL CIRCUIT DIAGRAM RB26DETT ENGINE

Detonation
sensor 2 r_____\
= - 51 1! 5|
EDH-“% l ' [6]2 21? 1 24 m »| lgnition timing control
= S en, l2ls 3.7, z 8
-t g '
T‘ N 814 4,8 2
: | o]
Detonation ; . 3
sensor 1 ' f 3
i } =
G i i c
: 1 =)
- H —
H I
- it °
L

(1) Self-diagnosis

» There is a disconnection or short-circuit in the signal system when “CODE 34" in normal
self-diagnosis or “FAILURE DETECTED DETONATION SENSOR" (when CONSULT is
used) is displayed. If the problem occurs again, use real-time diagnosis mode
(CONSULT DATA MONITOR mode) or an oscilloscope to check for instantaneous
break in the signal.

(2) Input signal inspection
+ Measure the voltage between the following terminals with
ECCS control unit harness connected.

Hun|
o04|

‘igni‘t‘ion switch A N = % :

is ON pprox. 0.3V Approx. 0.3V 50

Cranking Approx. 0.3V Approx. 0.3V i

ldling Approx. 0.3V Approx. 0.3V J‘
Caution:

The detonation sensor input signal must be measured by
using oscilloscope as its resistance is greater than the
circuit tester resistance. The signal should also be
checked with self-diagnosis and harness continuity
inspection.

(3) Harness continuity inspection

» Disconnect ECCS control unit and detonation censor
middle connector and measure the resistance between
the following terminals.

Between ECCS C/U terminal 23 and detonation
sensor middle harness terminal 2

Between ECCS C/U terminal 24 and detonation
sensor middle harness terminal 1

fuunponuoz §003

09

EN - 395



SENSOR SYSTEM INSPECTION
RB20E / DE / DET ENGINE

6-8 DETONATION SENSOR SYSTEM INSPECTION
CONTROL CIRCUIT DIAGRAM RB20E / DE / DET ENGINE

E Detonation sensor i}* 23 Ignition timing contro
&
BRYAE o
wl
UB 214 )
S
L Detonation sensor | 9 P24 =
=)
c
=3
Detgnation sensocr EJ—@ @__._1. 18

|

(1) Self-diagnosis

+ There is a disconnection or short-circuit in the signal system when “CODE 34" in normal
self-diagnosis or “FAILURE DETECTED DETONATION SENSOR” (when CONSULT is
used) is displayed. If the problem reoccurs, use reai-time diagnosis mode (CONSULT
DATAMONITOR mode) or an oscilloscope to check for instantaneous break in the
signal.

(2) Input signal inspection
+ Measure the voltage between the following terminais with
ECCS control unit harness connected.

Detonation sensor

- W bobaks e o l
it <
switch is ON Approx. 4V Approx. 4V Approx. 4V L_} REB20DE / DET J
Cranking Approx. 4V Approx. 4V Approx. 4V
ldlin Approx. 4V Approx. 4V Approx. 4V
: g pp pp pp RB20E
Caution: y —

The detonation sensor input signal must be measured by AAC valve b -

using oscilloscope as its resistance is greater than the circuit

15003

tester resistance. The signal should aiso be checked with §_~§
self-diagnosis and harness continuity 5
inspection. S !
% Detonation sensor g
harness connecto . [ _j
(3) Harness continuity inspection RB20DE / DET
» Disconnect ECCS control unit and detonation censor o et —

. , #Detcnation sensor
middle connector and measure the resistance between  shamess connector i

the following terminals.

Between ECCS C/U terminal 16 and
detonation sensor middie hamess terminal 2

oR
RB20DE/| Between ECCS C/U terminal 23. 24 and L

RB20ET

WU 0L 503

DET detonation sensor middle harness terminal 1, 2

RAAC valve

EN - 396



SENSOR SYSTEM INSPECTION
RB26DETT / RB20E / DE / DET / CA18i ENGINE

6-9 VEHICLE SPEED SENSOR SYSTEM INSPECTION
CONTROL CIRCUIT DIAGRAM

RB26DETT ENGINE
S Fuel cut control
) | ]
8
g} A — ﬁdle speed control {
s
Vehicie sod se 53 §
c
=1
RB20E / DE / DET ENGINE
———— Fuel cut controt l
m
@]
O
g) DdEe speed control
s
21 Ei
5
( )y RB20DE/DET
CA18i ENGINE
m
(@]
O
| o Fuel cut |
‘ Q uel cut contro
Vehicie speed sensorjf Pal % |
S
i oy
=

EN - 397




()
- Select “VEHICLE SPEED

Input signal inspection
SENSOR” in “DATA

When drive wheels are rotating

Vehicle speed is displayed

= Measure the voltage between the following terminals @
with ECCS control unit connectors connected. ?

SENSOR SYSTEM INSPECTION

TYONTORINGY NOFAIL [

CAS.RPM (REF}
CAR SPEED SEN

787rpm
Okm/h

RECORD

P

DE/DET - |

Between ECCS C/U

Between ECCS C/U

'] i Nehicle spd sen 421 |

as deflection around 1V)

ECCS
terminal 45 and ground | terminal 21 and ground | | 1 i control
Deflection between 0V and 5V (also appears | ; uni {

6-10 IGNITION SWITCH (START SWITCH) SIGNAL

INSPECTION

(1)

Input signal inspection

« In “DATAMONITOR” mode, perform the key operation
to check if the ignition switch “START” signal is input

correctly.

« Measure the voltage between the following terminals
with ECCS control unit harness connected.

®

CA18i
! GN
CF - 25(45) |
ECCS
i j control
- unit
.

RB26DETT / RB20

T :
ECCSC/U | ECCSCU | ECCscm | &A% |
terminal 45 and | terminat 25 | terminal 23 | | ECCs |
ground and ground | and ground I control | |

= unit

oV ' ‘t

Battery voltage | i

EN - 398



6-11 AIR CONDITIONER SIGNAL INSPECTION

SENSOR SYSTEM INSPECTION
RB26DETT / RB20E / DE / DET / CA18i ENGINE

I@—@}

()

B26DETT / RB20

Heater fan

Dual pressure
A/C relay switch
b W | 45
kil & [ Thottesen signal]
S 1
e pemm—T—
Engine spd signal
w
M i Q {Crank angle sensorf
agnetic ]
= cluich 20_:
c
A/C switch =
(46)
RB20DE / DET / RB26DETT

(1)

Input signal inspection
In “DATA MONITOR” mode, perform the air conditioner
switch operation to check if the air conditioner switch

signal is input correctly.

+ Measure the voitage between the following terminals

with ECCS control unit harness connected.

CA18i

A/C relay ————+ 102

@

A/C switch

|
129 £CCS |

control
Iounit |

o i

)

ECCS C/U terminal
46 | (9)and ground

9 and ground

ECCS C/U terminal | ECCS C/U terminal

46 and ground

ECCS C/U terminal
102. 29 and grouna |

ov

Battery voitage

§~9V

\
Battery wcrage

Battery voltage

0~1V

Battery voltage

o J

6-12
Input signal inspection

N

NEUTRAL SWITCH SIGNAL INSPECTION

+ In “DATAMONITOR” mode, perform shift lever
operation to check if neutrat switch signal is
input correctly.

» Measure the voltage between the following terminals

@

and ground with ECCS controi unit harness connected.

—
24(44)

4 ~ bV

4 ~ 5V

| Approx OV

Approx. OV

Approx. OV | 111

EN - 399

,/’ ECCS } |

' | control |
‘é unit ;
L o

 { JRB2EDETT/RB20DE /DET




SENSOR SYSTEM INSPECTION
RB26DETT / CA18i ENGINE

6-13 POWER STEERING SWITCH SIGNAL
INSPECTION -

Power steermg

(1) Input signal inspection s.wnc;LEH
» In “DATAMONITOR” mode, perform power steering | agg’és L
operation to check if power steering oil pressure switch = control | |

unit

v———OJ e —
@ { ) RB26DETT 7 |

signal is input correctly.
« Measure the voltage between the following terminals
with ECCS control unit harness connected.

ECCS C/U terminal
31 and grourd

19 and ground

ECCS C/J terminal

Approx. 8V

Approx. 5V

Approx. OV

Approx. OV

CA18i
6-14 LIGHT SWITCH SIGNAL INSPECTION
{1) input signal inspection

®),

« In“DATAMONITOR” mode, perform light switch operation Lignt switch ;
to check if light switch signal is input correctly. M‘f ® |

» Measure the voltage between the following terminals s / ECCS |
with ECCS control unit harness connected. | control

unit

Head lamp OFF

Approx. OV

Head lamp ON Power woltage

6-15 HEATER FAN SIGNAL INSPECTION T———

(1) Input signal inspection switch

+ In “DATA MONITOR” mode, perform heater fan operation | & L ss ‘
to check if heater fan switch signal is input correctly. / ECCS

» Measure the voltage between the following terminals E‘:“TFO'

with ECCS control unit harness connected.

e

@ :

Heater fan OFF Approx. 0V

Heater fan ON Power voltage

EN - 400



RB25DE DIAGNOSIS
RB25DE ENGINE

DIAGNOSIS 1 - POWER SUPPLY & GROUND CIRCUIT

ECCS
FiL6 relay _—
= LR
L ‘ 16
1 2 L
P ¥
(1 2 ‘
F/L3 Tysleionis? R 1 | m E
> BT #21 9
+ i »
e 3 |
h § i
: c
| 107 f
108 10 prom—s
b 115 Dy
g | i |
i I
(_\J . -~
— —~

Components location

Y
N
|
|

! //‘// 2 ECCS relay~\

_ /':’?'7 o ECCS control unit

EN - 401




RB25DE ENGINE

Start the engine.
Does the engine start?

NG OK
mspect ground circuit D.
OK

FINISH

Power supply inspection

Place ignition switch to ON position.

Inspect battery voltage using “BATTERY | QK

VOLTAGE” in “DATAMONITOR” mode.
@ Use tester to measure the voltage between

ECCS C/U terminal 49, 50 and ground.

D

NG

Ground circuit inspection

Place ignition switch in OFF

position. Disconnect ECCS C/U
harness connector.

Check for harness continuity between
ECCS C/U terminal, 10, 20, 107, 108
and 116 and ground.

IE NG: Repair harness and connectors

FINISH
B

ECCS C/U terminal and ECCS relay harness
continuity inspection

Place ignition switch in OFF position.
Disconnect ECCS C/U and ECCS relay harness NG
connector.

Inspect for continuity between ECCS C/U terminal
149, 59 and ECCS relay terminal 3.

oK Repair harness or connector |

Voltage inspection between ECCS C/U
terminal and ground
Place ignition switch to ON position.
Measure the voltage between ECCS relay
terminal 2, 3 and ground.
Voltage: Battery voltage | NG
IF NG: Place ignition switch to OFF position.
No. 21 fuse, No.3, No. 6 fusible link.
Inspect the continuity between ECCS relay and
the battery.

|

RB25DE DIAGNOSIS

A

¥ MONITORING NO FAIL Dl
CAS.BPM (POS) 1062rpm[
BATTERY VOL 14.0V

START

A

|ECCS cn connecTor1
5,

'!_““——':"!
i&_‘!i
|
L

]

i Ae ®

ECCS C/U connecto
l a5

r
P

i

Ae

[ECCS €U connector |
10,20, 107, 108, 116

To E Bepair harness orconnectoﬂ

EN - 402



RB25DE DIAGNOSIS
RB25DE ENGINE

E E
Output signal circuit inspection E e ® ‘-
Check the continuation between ECCS C/U | NG :

. ) IECCS c/u connec@
terminal 16 and terminal 1. T

OK o]

inspect the following: ; [5
Ignition coil harness connector. L ad 2
Harness between ECCS C/U and

ECCS relay.

IF NG: Repair harness or connector.

Component parts inspection
(ECCS relay)

Refer to the section on ECCS relay for
inspection.

NG

|Repair ECCS relay|

Check for any damage on the ECCS C/U
terminals and ECCS C/U connector.

Carry out the inspection in the following order after repairs.

Verification inspection

Restart the engine OK | FINISH
Does the engine start?

NG
Power supply inspection NG Check for any damage on the
ECCS C/U terminals and
FK ECCS C/U connector.
Ground circuit inspection NG__[Checkfor any damage on the
OK ECCS C/U terminals and
ECCS C/U connector.
FiINISH

EN - 403



RB25DE DIAGNOSIS
RB25DE ENGINE

DIAGNOSIS 2 - CRANK ANGLE SENSOR (CODE NO. 11 IN SELF-DIAGNOSIS)

F/L3 IGN #94 ECCS relay
w2 *
—==3 0o * » -
s5l——.13 . .
F/LG L = m —"L\gnmon timing comro{J
Crank angle sensor 315 8
g Fof ] 1] {—ip s 8
120° signal 1 > a8
1° signal 2 o % ‘_—_LFuel injection contrﬂ
Power supply | 3 p——————r [—4. = g
Ground 4 — 0
-,_L *"_“lele spesed controhj

(]2[s] 9

Components location

- W{\
{ \\\\J\\;-@
//"" &/‘ b,
- 1Y Lo
: CoHl
ey fank angle sensor
Cg g T g
/N S o s - Crank angle sensor
S ECCS control unit | T -7 harness connector

EN - 404




RB25DE ENGINE

|Carry out self-diagnosis |
NG OK
|To diagnosis 14

A
Power supply inspection

Place ignition switch to OFF position.
Disconnect crank angle sensor harness
connectors.

Place ignition switch to ON position.

Use tester to measure the voltage between
terminal 3 and ground.

NG

oK Inspect the following:

relay terminal 3.

Check the continuity between crank
angle sensor terminal 3 and ECCS

IF NG: Repair harness or connectors.

RB25DE DIAGNOSIS

=

b

ECCS C/U connecto

42.52,41.51

l

(2]

e ]
42 52 and 2
41, 51and 1

B
Input signal circuit inspection

Place ignition switch to OFF position.
Disconnect ECCS C/U harness connectors.
Check the continuity between crank angle sensor

NG

terminal 2 and ECCS C/U terminal 42, 52 (1° signal),
between crank angle sensor terminal 1 and ECCS
C/U terminal 41, 51 (120° signal}.

OK

Repair harness or connector

C

Input signal inspection
Connect crank angie sensor and ECCS C/U
harness connectors.

Use "CRANK ANGLE SEN RPM” in “DATA

MONITOR” to measure engine speed.
Measure the voltage between ECCS C/U
terminal 42, 52, 51 and ground.

NG

OV or approx. 5V
Approx. 2V ~ 3V
2V ~ 3V

OV or approx. 5V

Approx. 5V
{ Approx 0.3 ~0.7v

C

C
|TMONITORINGINO FAIL - [
CAS.RPM (REF} 662rpm |
AR FLOW MTR 1.02v |
ENG TEMP SEN g |
EXH SEN 0.18v |
THROTTLE SEN 0.38V
INJ PULSE 3.0msec
o START ‘

! ) 2
e ®m®
! 3
ECCS C/U connecto

42, 52.41. 53

U=

N

OK Component parts inspection

(Crank angle sensor)

Refer to the section on crank angie sensor for
inspection. |IE NG: Replace crank angle sensor.

Check for any damage on the ECCS C/U
terminals and ECCS C/U connector.

EN - 405



RB25DE DIAGNOSIS
RB25DE ENGINE

Carry out the inspection in the following order after repairs.

Verification inspection

L

Erase memory from seif—diagnosiﬂ

L Test drive

L

Recheck by self-diagnosis

NG

Check for any damage on the

ox
FINISH

ECCS C/U terminals and
ECCS C/U connector.
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DIAGNOSIS 3 - AIR FLOW METER (CODE NO. 12 IN SELF-DIAGNOSIS)

=<F =TI otz ©
F/LB ® m r———[Fue! injection contrcﬂ
Air flow meter % O
! 9]
; 1 w
[z}
Intake air gty sig Bl 2 z 5_
Power ground F | 3{7L S
) ¢
§_S|Q”a| greund E | 4 ® = -——a{ignition timing comrﬂ
E Ground A 5
Components location
[ |
[ \ \\

%%@

Air flow meter
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|Carry out self-diagnosis |
NG OK
FINISH

A

Power supply inspection

Place ignition switch to OFF position.
Disconnect air flow meter harness
connectors. NG
Place ignition switch to ON position.
Use tester to measure the voltage
between terminal 3 and ground.

OK -
Inspect the following:

Check the continuity between air flow
meter terminal 5 and ECCS relay
terminal 3.

IFNG: Repair harness or connectors.

B
Ground circuit inspection

Place ignition switch to OFF position.
Disconnect ECCS C/U harness connectors. NG

RB25DE DIAGNOSIS

A
Ae &
.
_
B

ECCS CIU ccnnector—|

c

Check the continuity between terminal 4 and ECCS
C/U terminal 26.

oK

Repair harness or connector

C
Input signal inspection

Check the continuity between air flow meter
terminal 2 and ECCS C/U terminal 27 (intake
air quantity signal).

NG

OK

ToD

Repair harness or connector |
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D D
Input signal inspection YMONITORINGSNO FAIL [
Connect crank air flow meter and ECCS C/U CAS.RPM (REF) 662pm
harness connectors. QIR FLOW wém 1.02v
<l [T NG TEMP SEN g1v
Use “AIR FLOW METER” in “DATA EXHSEN 018V
MONITOR?” to measure input signal. THROTTLE SEN 0.40V
Measure the voltage between ECCS C/U NI PULSE 3 Omsec
.termmal_27.§nd grou‘nﬁ. o ] — —
L Voltage Terminal 27 (Intake air | ]
| |gnitiors switch ON Approx, 0.3V — ‘ N -
L Cranking. o Approx. 1V % € & B Q—' |
oK Component parts inspection \ 1 ‘
(Crank angle sensor) j i

Refer to the section on crank angle sensor for
inspection. IF NG: Replace crank angle sensor.

Check for any damage on the ECCS C/U
terminals and ECCS C/U connector.

Carry out the inspection in the following order after repairs.

Verification inspection

Erase memory from self-diagnosis

Test drive
NG |Checkforany damage on the
Recheck by self-diagnosis ECCS C/U terminals and
ECCS C/U connector.
OK
FINISH
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DIAGNOSIS 4 - ENGINE TEMPERATURE SENSOR
{(CODE NO. 13 IN SELF-DIAGNOSIS)

RB25DE DIAGNOSIS

Engine temperature

Fuel injection contrel

L ~
N
o

\‘*-;_'—F;/"-—’_!
. |

N )
|
|

|Carry out self-diagnosis |
NG OK
| FINISH |

A

Power supply inspection

Place ignition switch to OFF position.

Disconnect engine temperature sensor

harness connector.

Place ignition switch to ON position.
Use tester to measure the voitage

between terminal 1 and ground.
Voltage: Approx. 5V

% harness connector

e

sensor m
AR F 1 8
i |
| - 2 2 g’ _’ngnmonﬁmmgmmrot J
~ 2
% o Idle speed control {
E_ .
Components location
I = %" Engine temp sen J.“‘;“E
.
I

e

NG

OK]

|Repair harness or connector

To B
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B B
Ground circuit inspection
Place ignition switch in OFF position. NG FE €&
Check continuity between terminal 2 and ground. &0
R
OK | o]
|Repair harness or connector | o
; i
Input signal inspection

Use “ENG TEMP SENSOR” in “DATA

MONITOR” to check engine coolant NG C
temperature. [SMONITORINGINO FalL [ )
Check the voltage between ECCS C/U | ENG TEMP SEN g0

terminal 28 and ground. L
Voltage: When ignition switch is ON |
Eng temp Approx. 20°C 3V |
Approx. 80°C 1V ‘
{

OK

Component parts inspection START

(Engine temperature sensor}
Refer to the section on engine temperature
sensor forinspection. IF NG: Replace crank c

angle sensor. E € %

|Eccs ciu connectori
F-)

Check for any damage on the ECCS C/U iz
terminals and ECCS C/U connector. t :

Carry out the inspection in the following order after repairs.

Verification inspection

Erase memory from self-diagnosis

Testdrive
NG |Checkforany damage onthe
Recheck by self-diagnosis ECCS C/U terminals and
ECCS C/U connector.
OK
FINISH
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DIAGNOSIS 5 -IGNITION SYSTEM INSPECTION
(CODE NO. 21 IN SELF-DIAGNOSIS)

Py
T e
i 5 35 3
p g [ AN >
IGN relay ~
IGN Power transistor
1
F/L3 . , No. 1 P 1 Ty
M
F/L6 . No. 2 S
DB 1 g <, —
—{ 12! © 8 N3 | A &
ECCS relay 7 3 1S r
Q N A
-2 3 pNo. 4 ‘
C_O+3 6_' T~ , i TR
Ful S N5 t N
- 2N b l——-m
{ls
No.6 IV * ~A000 -
[—4 10 L Nt L
i E
- LIIIIII ]
- : L L
= CEELECRNCEELERD

‘%@7“—‘— Power transistor unit_|
[ k/ gi harness connector
T H -

Y

s
X ).«

/1‘)'—"
= ',l.‘l i_:____r,_
™ ! U,Ulgnmonrela o

1%%"",—""5'[“1{'111!“‘;1‘!1‘;‘\31

RRERE |
Labiiin g e
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A

START

RB2:DE ENGINE

|Carry out self diagnosis.

NG

OK

Toignition signal 1 {ltem
not in self diagnosis)

Circuit function inspection

Inspect using “POWER BALANCE" in

“FUNCTION TEST" mode.

Check to if engine rev will decrease momentary.

B

OK

FINISH

Ground circuit inspection

Place ignition switch in OFF position.

Disconnect power transistor unit harness connector. | NG

Check for harness continuity between terminal E and

ground.

B

FK

Repair harness or connector

Output signal circuit inspection
Place ignition switch in OFF position.

Disconnect ECCS C/U harness connector.

Inspect for continuity between the following terminals:
ECCS C/U terminal 1 and terminal 2

ECCS C/U terminai 12 and terminal 2

ECCS C/U terminal 3 and terminal 3

ECCS C/U terminal 13 and terminal 4

ECCS C/U terminal 2 and terminal 5

ECCS C/U terminal 11 and terminal 6

ECCS C/U terminal 10 and terminal £

ECCS C/U terminal 20 and terminal E

NG

OK

Repair harness or connector

Output signal inspection

Connect power transistor unit and ECCS

C/U harness connectors.
Inspect battery voltage between ECCS C/U | NG

terminals 1,2, 3, 11, 12, 13 and ground.

Cranking: Approx. 0.2 ~ 0.3V
idling: Approx. 0.2 ~ 0.3V
2500rpm: Approx. 1V

OK

Input signal system inspection

EN-413

RB25DE DIAGNOSIS

A

&s:LF0iaG Res® ||

FAILURE DETECTED TIME
IGN SIGNAL PRIMARY O

| ERASE | PRINT |

A

[ @POWER BALANCE®
INSPECT THE BALANCE
OF EACH CYLINDER BY
STOPPING INJECTOR
OPERATION FOR EACH
CYLINDER.

yPAsi’il' START J

B
Ae 5

! ——
ECCS OV connecto (T Ta s G E)
4; )
1,12.3.13.2.11.10.20 E 5E"
T2Eeset

1,2,3.4.5.6,E




RB25DE DIAGNGOSIS

RB25DE ENGINE

Component parts inspection
(Power transistor unit)

Refer to the section on power transistor for
inspection. IE NG: Replace power transistor

unit.

NG

}ox

Replace power transistor

Check for any damage on the ECCS C/U

terminals and ECCS C/U connector.

Carry out the inspection in the following order after repairs.

Verification inspection

Erase memory from self-diagnosis

Test drive

NG

Check for any damage on the

Recheck by self-diagnosis
OK
FINISH

ECCS C/U terminals and
ECCS C/U connector.
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DIAGNOSIS 6 - EXHAUST GAS SENSOR
(CODE NO. 15 IN SELF-DIAGNOSIS)

Air-fuel ratio
feedback control

HUN jCU02 5503

Components location

AN S ‘

/"\
-

™
E
|
I

|

/ / : JA o 7 !
S ECCS control unit =

START
A

[@BASE AIR-FUEL RATIO TEST

[Carry out self diagnosis|

HOLD THE ENGINE SPEEDAT
NG OK : 2000+/-200rpm AND PRESS

|START.
A FINISH ]
|

Function inspection 1

Warm up the engine.
() Inspect using “BASE AIR-FUEL RATIO" in Cpass || smaAT |
“FUNCTION TEST" mode.

[NG oK
To B FINISH

EN-415
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B B
Function inspection 2 —\ YvoNToRNGNO FaL ]
Start the engine. '|
Hold the engine at 2000 rpm and inspect OK CAS.RPM (REF) 650rpm |
using “O, SENSOR” {output voltage and “0,—— O SENSORMTR oY
SENSOR MONITOR? (lean, rich} in “DATA
MONITOR” mode.

Measure the voltage between ECCS C/U -
@ terminal 29 and ground. I START
Approx. 0.3V (constant voltage) NG

Approx. over 0.6 ~ 1V (variant voltage) OK B
NG ag o o
FINISH | He |
C ECCS C/U connectoﬂ J
v |
Input signal circuit inspection In }
Place ignition switch to OFF position. = [
Disconnect O, sensor harness connector and ECCS! NG — 1 |
C/U harness connector. J
Check continuity between ECCS C/U terminal 28
and O, sensor harness connector terminal 2. .C
A e 5

OK

|5CCS ciu connectod

Repair harness or connector

Replace O, sensor

Check for any damage on the ECCS C/U
terminals and ECCS C/U connector.

Carry out the inspection in the following order after repairs.

Verification inspection

]

Erase memory from self-diagnosis

Testdrive
L NG |Checkforany damage on the
Recheck by self-diagnosis ECCS C/U terminals and
OK I[ECCS C/U connector.

| FINISH |

EN-416
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RB25DE DIAGNOSIS
RB25DE ENGINE

DIAGNOSIS 7 - DETONATION SENSOR
(CODE NO. 15 IN SELF-DIAGNOSIS)

m
) | Q
[Detonatlon sensor| 1} n 8
[
il 3 g on mmng
2. 4 g " eontal
[Detonatron sensor[ 21 M 5

Components location

———=== Detonation sensor mid

o e

,77 harness connector
. /

/. ™ Defonation sensor

,/')}‘. el
y s
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A
OK Ade®

|Carry out self diagnosis|—

NG ECCS C/U connecto
A [ FINISH Eocs o e

Input signali circuit inspection 1
Place ignition switch to OFF position.
Disconnect ECCS C/U harness connector and s B
sub harness connector. NG —
Check the continuity between terminal 1 and B
ECCS C/U terminal 23, terminal 2 and ECCS C/ -
U terminal 24. m € B
B OK Repair harness or connector f{% A&
(s
Input signal circuit inspection 2 ] i I T
Disconnect harness connectors connected front and NG —
rear of the detonation sensor. N )
Check the continuity between sub harness terminal A
land 23. B and 24.

1 oK Repair harness orconnectcﬂ

Input signal inspection

Connect detonation sensor and ECCS C/U
harness connectors,

Measure the voltage between ECCS C/U

terminal 23, 24 and ground. NG
Measurement location | terminal 23, 24 and ground
Ignition switch ON Approx. 4V
Cranking Approx. 4V
L idiing Approx. 4V
OK Replace detonation sensor

Check for any damage on the ECCS C/U
terminals and ECCS C/U connector.

Carry out the inspection in the following order after repairs.

Verification inspection

|

Erase memory from self-diagnosis
il
L Test drive j
Check for any damage on the

| Recheck by self—diagnosw ECCS C/U terminals and
| 0K ECCS C/U connector.

| FINISH |
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RB25DE DIAGNOSIS
RB25DE ENGINE

DIAGNOSIS 8 - THROTTLE SENSOR (CODE NO. 43 IN SELF-DIAGNOSIS)

Throtle sensor :5) ~fuel injection contr(j
7N 0
Power | 1 1 r] 3
g Signal | 2 2 £ §~ -][ A/C cut control J
Ground, 3 3 E g
Components location
" Thiottle sensar J
harness connector |
START
C tselfdi 510K A
|Carry outse lagnosis— ¢ THROTTLE SENSOR¥
NG
A | FINISH | PRESS START WHILE
PRESSING THE
System inspection ACCELERATOR PEDAL
Place ignition switch to ON position. FULLY.
Use “THROTTLE SENSOR” in “DATA
MONITOR” {o inspect the system. OK PASS START
Voltage:
Fully open Approx. 4.0V
Fully closed Approx. 0.6V

Open/Closerange overApprox. 3.0

NG
FINISH

TOB
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B B
Power supply inspection FEMONITORINGY NO FalL [_]
Place ignition switch to ON position. NG
Use “THROTTLE SENSOR?” in “DATA — CAS.RPM (REF) Orpm
MONITOR” to inspect. THROTTLE SEN 3.94v
@ Place ignition switch to OFF position.
Disconnect throttle sensor harness connector. L B

Measure the voltage between terminal 1 and y
L START
L ground. Battery voitage : Approx. 5V

c OK Repair hamess or connector

Input signal circuit inspection
Disconnect ECCS C/U harness connector. | NG
Check the continuity between ECCS C/U
terminal 38 and terminal 2.

___ﬂ_ —w

Bepair harness or connecm Lo
C

Component parts inspection (Throttle sensor) i e
Refer to the section on throttle sensor for inspection. f % € =
!

IF NG: Replace throttle sensor unit. . EcCS T comenidl 3D

OK

Check for any damage on the ECCS C/U |
terminals and ECCS C/U connector.

Carry out the inspection in the following order after repairs.

Verification inspection

L

Erase memory from self-diagnosisw

B
| Testdrive |

: : Check for any damage on the
[Fiecheck by self-dlagnoas—'N_G ECCS C/U terminals and

- | ok ECCS C/U connector.
FINISH |
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RB25DE ENGINE

RB25DE DIAGNOSIS

DIAGNOSIS 9- A/ T CONTROL (CODE NO. 54 IN SELF-DIAGNOSIS)

o o

. 3

L :

L I
A

|Carry out selfdiagnosisjﬂ(

NG
A FINISH

Input signal circuit inspection

Place ignition switch to OFF position.
Disconnect ECCS C/U harness and A/T C/
U harness connectors. NG
Check the continuity between ECCS C/U
terminal 14 and A/T C/U terminal 10, ECCS
C/U terminal 5 and A/T C/U terminal 11,

OK

Repair harness and connectors

Check for any damage on the ECCS C/U
terminals and ECCS C/U connector.

EN - 421

&€ X E [A/T C/U connector]

[ECCS C/U connector |

14,515

|

L

L2e

10, 11,12

J

|
!
|
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DIAGNOSIS 10 - CRANK ANGLE SENSOR (NOT IN SELF-DIAGNOSIS)

F/LA IGN #21 ECCS relay
or-i— mn

L6 22275 1-3 r——@n%tion timing contrd|

ER m

Crank angle sensor 2] F.ﬁ1 o

120° signal 1 - 41 g
17 signal P o g r——“[Fuel injection controq

Power 3 L—<*sz g

=

Ground 4 ' w3
.=_L Idle speed comrgl

(112]a]s

Components location

L (rank angle sensor|
7 _Crank angle sensor!
"~ #77 harness connector :

/::’/
ECCS control unit | T
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RB250E ENGINE

START
A

Ground circuit inspection

Place ignition switch to OFF position.
Disconnect crank angle sensor harness | NG
connector.

Check for continuity between terminal 4
and engine ground harness.

OK

Repair harness or
connector

Component parts inspection
(Crank angle sensor) NG
Refer to the section on crank angle sensor

for inspection.
OK

| Replace crank angle sensor

Check for any damage on the ECCS C/U
terminals and ECCS C/U connector.

Carry out the inspection in the following order after repairs.

Verification inspection

NG | Checkforany damage on the
Ground circuit inspection ECCS C/U terminals and
| ECCS C/U connector.

|  FINISH |

EN -423
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DIAGNOSIS 11 - IGNITION SIGNAL 1 (CODE NOT IN SELF-DIAGNOSIS)

S 2
| H
5 ——— |3
s )
IT o F
IGN relay .
23
IGN Power transistor
1
.3 . No. 1 PRNA AR~
\i&"ﬁ‘l ! , ok
F/L6 - No. 2 Ve AL
+ S 5[] ® N1,
—{ ® 8 No3 : -
ECCS relay 7 g 4 [ N \ F
O O3 i ) Y 5
Full S Ne.5 ==
3 el
§ 10 H No.6 lf" ] l Lﬁ
C ¥ ]
i 1IILIEI
! ’ B C em - —
= CGEELECERECLEELERD

Components location

/ﬁ"/ i Power transistor unit
‘ SAO U -
) \:\\\
.\ i
S
A~ T
AN ‘
PNy
~g Vo
g
A
s .
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| START | A

@POWER BALANCE@
INSPECT THE BALANCE
Whlo sysem napection| gy | SrSASLCYLADERSY
start the engine. OPERATION FOR EACH
Is all cylinder ignited? CYLINDER.
TURN OFF A/C & LIGHTS
NG To ignition signal 2
A 2 J | PASS|  START
Circuit function inspection ‘
Inspect using “POWER BALANCE” in A
balance in “ACTIVE TEST". POWER BALANCE
Check to if engine rev will decrease momentary. A RPM(P"Q)%';”TOR o
AlR FLOW METER \Y
5 NG FINISH AAC VALVE %
Power supply inspection 1 mm@g&“&?
Place ignition switch in OFF position. L_s_ 6 |
Disconnect ignition coil harness connector. B
Place ignition switch to ON position. NG

Use CONSULT or the tester to measure the
voltage between each coil terminal 1 and ground.
Power voltage: Battery voltage

OK Inspect the following:
Ignition relay

Ignition switch
Continuity between each coil c
Harness terminal 2 and ignition

relay terminal 5. @& € !%

C
Ground circuit inspection
Place ignition switch in OFF position. NG
Check for harness continuity between each coil
terminal 3 and ground.

OK Repair harness or connector
D D
Output signal circuit inspection ﬁ & &
Disconnect power transistor unit harness connector. =)
Inspect for continuity between the following terminals: aah g gelel
Between each ignitton coll terminal 1 and
Power transistor unit terminal 1 )
Power transistor unit terminal 2 NG L .

Power transistor unit terminal 3
Power transistor unit terminal 4
Power transistor unit terminal 5
Power transistor unit terminal 6

OK Repair harness or connector
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I

Components inspection

(Power transition unit & Ignition coil) NG
Refer to power transition unit and ignition coil
inspection in components inspection section.

Replace faulty parts

Carry out the inspection in the following order after repairs:

Verification inspection

Recheck ECCS C/U terminal for
Components inspection ] damage and check ECCS C/U
oK harness connector connection.

FINISH
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RB25DE ENGINE

DIAGNOSIS 11 - IGNITION SIGNAL 2

| Continue from ignition signal 1

E |

Power supply inspection
Place ignition switch in OFF position.

Place ignition switch to ON position.

Power volitage: Battery voltage

Disconnect ignition coil relay connector.

NG

Use CONSLULT or tester to measure the
voltage between coil terminal 2, 3 and ground.

|

OK

F

Inspect the following:
Continuation between fusible link,
ignition coil relay and ignition switch.
Continuation between ignition coil
relay and the battery.

N

|

Ground circuit inspection
Place ignition switch to OFF position.

terminal 2 and 5.

Inspect harness continuation between each coil

NG

OK

G

Repair harness and/ or connector

Output signal circuit inspection
Disconnect ECCS relay.

Inspect the continuation between ECCS C/U
terminal 16 and ECCS relay terminal 2.

NG

OK
Fusible link.

Inspect the following:

Continuation between ECCS C/U and
ECCS relay harness.
Continuation between ECCS C/U and
ignition coil relay harness.
IF NG: Repair harness and connector.

Components inspection
(Ignition coil & ECCS relay)

Refer to ignition coil and ECCS reiay inspection

in components inspection section.

NG

OK

Replace faulty components

Inspect ECCS C/U terminal for any damage
and ECCS C/U connector for connection.

EN - 427
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]

s

0]
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'

G

i 7

% € U

ECCS C/U connector {2 1]
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DIAGNOSIS 12 - INJECTOR SYSTEM INSPECTION

ﬂ.
.'E No. 4
ST
F/L3 58 3 (alal (2 =
o> S o oM Lo T3
o) 11094 & 401
LT L. g T REE
ECCS rel B =
relay 3 101 [ 2]
e nﬂ 3 “ Na. 1
siggdns
— E s
=] mNo.Z
108 m
Components location
i - o R e
e

T

j
|
|
|
i

> [njector mid point”
. harness connegto

]

A ECCS control unit ]
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RB25DE ENGINE

START
A |

Circuit function inspection

inspect by “POWER BALANCE" in
‘FUNCTION TEST” mode.

Operate “POWER BALANCE" in

CONSULT active test.
Make sure the injector operation noise
is audible.

NG OK

FINISH

B

RB25DE DIAGNCSIS

A

$COWER BALANCE®

INSPECT THE BALANCE
OF EACH CYLINDER BY
STOPPING THE
INJECTOR DRIVE FOR

| EACH CYLINDER.

| PAss||  START |

Power supply inspection 1

Place ignition switch to OFF.

Disconnect sub harness connector.

Check the battery voltage between terminal
3 and ground using CONSULT or tester.

NG

Inspect the following:
Harness connector.

c

Continuity between sub harness
connector and the harness.

IF NG: Repair harness and connector.

for continuity:

Power supply inspection 2

Place ignition switch to OFF position.
Disconnect sub harness connector.

. |Inspect between the following terminals

between terminal 3and 5
between terminal 3and 6
between terminal 3 and 4

OK

To E

D NG

Disconnect injector harness connector.
nspect between the following terminals
for continuity:

between terminal 109 and No. 1, 2, 3,
4, 5 & 6 cylinders.

EN - 429
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E

Out put circuit inspection
Disconnect ECCS C/U harness connector. . G
Inspect between the following terminais for & %

'ECCS C/U connector|  zh

continuity:
101, 103, 105, 110, 112, 114 No.1

between terminal 101 and No. 1 cylinder —_ No.2
between terminal 105 and No. 2 cylinder ! =X :o.i
L I | o.

between terminal 103 and No. 3 cylinder No.5
between terminal 112 and No. 4 cylinder No.6
between terminal 110 and No. 5 cylinder
between terminal 114 and No. 6 cylinder

NG
Repair harness or}

OK connector.

Component parts inspection
(Injector)
Refer to the section on injector for inspection.

NG
LReplace injector.

Inspect ECCS C/U terminals for any
damage and make sure the connectors
are connected correctly.

Carry out the inspection in the following order after repairs:

Verification inspectiorﬂ

| o
| Functional check. 'Recheck for any damage on the ECCS C/U
NG terminals and ECCS C/U connector.

FINISH
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DIAGNOSIS 13 - VEHICLE SPEED SENSOR

"
AL o
- — f ‘——{ Fuel cut control J
J 2
F/ehicle spd sen | 53 =l
| = r—————{ Idle speed control

Components location

/% ECCS control unit

START

Whole system inspection

Use CONSULT and carry out the inspection OK
using “VEHICLE SPEED SENSOR” in
“‘FUNCTION TEST” mode. |

NG FINISH

Vehicle speed sensor function inspection | NG
Inspect vehicle speed meter function

OK

Vehicle speed sensor and
vehicle speed sensor circuit
TOB |inspection.

EN - 431




RB25DE ENGINE

RB25DE DIAGNQOSIS

B
B [YMONITORINGY NO FAIL {j
Input signal inspection NG | cASRPM (POS)  787rom
Start the engine. VEH SPD SEN 0 kmsh

Rotate drive axle slowly.

Detect vehicle speed using “VEHICLE
SPEED SENSOR” in “DATAMONITOR".

|

Use tester to measure the voitage between

START ]

ECCS C/U terminal 53 and ground.
Voltage: approx. 0 ~ 5V B

oK |

Inspect the following:

A€,

| ECCS C/U connector]

Check the continuity between ECCS
C/U and combination meter harness.
IF NG: Repair or replace harness.

inspect ECCS C/U terminals for any
damage and make sure the connectors
are connected correcily.

Carry out the inspection in the following order after repairs.

Verifica