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FOREWORD

This Service Manual has been prepared with the
latest service information available at the time of
publication. It is subdivided into various group
categories and each section contains diagnosis,
disassembly, repair, and installation procedures
along with complete specifications and tightening
references. Use of this manual will aid in properly
performing any servicing necessary to maintain or
restore the high levels of performance and reliability
designed into these outstanding vehicles.
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GROUP INDEX
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Cooling

Intake and Exhaust

Emission Control

Clutch

Manual Transaxle

Automatic Transaxle

Propeller Shaft

Front Axle

Rear Axle

Wheel and Tire

Power Plant Mount

Front Suspension

Electronic Control Suspension

Rear Suspension

Service Brakes

Parking Brakes

Steering

4-Wheel Steering System (4WS) —

*

Exterior «+++ i e s

Interior

Supplemental Restraint System ...
(SRS)

Heater, Air Conditioner
and Ventilation

I |
NOTE: |
For Electrical, refer to Volume-2 “Electrical” |




SUPPLEMENTAL RESTRAINT SYSTEM (SRS)

(1) A Supplemental Restraint System (SRS), which uses a driver-side air bag, has been installed in the
3000GT. )
(2) The SRS includes the following components: impact sensors, SRS diagnosis unit; SRS warning light, dir \_./
bag module, clock spring, interconnecting wiring. Other SRS-related components (that may have to be
removed/installed in connection with SRS service or maintenance) are indicated in the table of contents
by an asterisk (*).

The Supplemental Restraint System (SRS)-related components are shown in the following MASTER TABLE

OF CONTENTS. Be sure to carefully read and understand the WARNING below before proceeding.

Group number Group name SRS-reiated components Reference @ge
13 FUEL CRUISE CONTROL SYSTEM P.13-185
22,23 MANUAL TRANSAXLE, TRANSAXLE CONTROL P.22-11,54

AUTOMATIC TRANSAXLE P.23-54
32 POWER PLANT MOUNT RIGHT MEMBER, LEFT MEMBER AND CROSSMEMBER P.32-6
338 ELECTRONIC CONTROL STEERING ANGULAR VELOCITY SENSOR p.33B-19
SUSPENSION
36 PARKING BRAKES PARKING BRAKE LEVER AND PARKING BRAKE CABLE: P365
37A STEERING POWER STEERING GEARBOX P.37A-17
STEERING WHEEL AND SHAFT P.37A~13‘
42 BODY FENDER p.42-23
52A INTERIOR FLOOR CONSOLE . p.52A-11
FRONT SEAT P.52A-18
INSTRUMENT PANEL P.52A-8
SEAT BELT P.52A-25
54 CHASSIS ELECTRICAL COLUMN SWITCH P.54-73 \v)
HORN SWITCH P.54-78
IGNITION SWITCH p.54-6
RADIO REMOTE-CONTROL P.54-110
55 HEATER, AIR CONDITIONER AIR-CONDITIONER CONTROL PANEL P.55-56
AND VENTILATION AIR-CONDITIONER CONTROL UNIT
DAMPER CONTROL MOTOR ASSEMBLY p.55-58
HEATER CONTROL ASSEMBLY P.55-18
HEATER UNIT - P.55-22
VENTILATORS (INSTRUMENT PANEL) p.55-36

WARNING!

(1) Improper service or maintenance of any component of the SRS, or any SRS-related component,
can lead to personal injury or death to service personnel (from inadvertent firing of the air bag) or
to the driver (from rendering the SRS inoperative).

(2) If it is possible that the SRS components are subjected to heat over 93°C (200°F) in baking or in
drying after painting, remove the SRS components (air bag module, SRS diagnosis unit, front
impact sensors) beforehand.

(3) Service or maintenance of any SRS component or SRS-related component must be performed
only at an authorized MITSUBISHI dealer.

(4) MITSUBISHI dealer personnel must thoroughly review this manual, and especially its GROUP 52B
— Supplemental Restraint System (SRS), before beginning any service or maintenance of any
component of the SRS or any SRS-related component.
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GENERAL — How to Use This Manual

00-3

HOW TO USE THIS MANUAL

SCOPE OF MAINTENANCE, REPAIR AND
SERVICING EXPLANATIONS

This manual provides explanations, etc. concerning
procedures for the inspection, maintenance, repair
and servicing of the subject model. Unless other-
wise specified, each service procedure covers all
models. Procedures covering specific models are
identified by the model codes, or similar designation
(engine type, transaxle type, etc.). A description of
these designations is covered in this unit under
“VEHICLE IDENTIFICATION".

SERVICE ADJUSTMENT PROCEDURES

“Service Adjustment Procedures” are procedures
for performing inspections and adjustments of
particularly important locations with regard to the
construction and for maintenance and servicing, but
other inspections (for looseness, play, cracking,
damage, etc.) must also be performed.

SERVICE PROCEDURES

The service steps are arranged in numerical order
and attentions to be paid in performing vehicle
service are described in detail in SERVICE POINTS.

TROUBLESHOOTING

Troubleshootings are classified into master trouble-
shooting and group troubleshooting and located as
follows:

The master troubleshooting is prepared when the
trouble symptom relates to two or more groups and
given in MASTER TROUBLESHOOTING.

The group troubleshooting guide is prepared for
causes of problems related to that individual group
only; a troubleshooting guide is prepared for each
appropriate group.

MOOBAAF

DEFINITION OF TERMS
STANDARD VALUE

Indicates the value used as the standard for judging
the quality of a part or assembly on inspection or the
value to which the part or assembly is corrected and
adjusted. It is given by tolerance.

LIMIT

Shows the standard for judging the quality of a part
or assembly on inspection and means the maximum
or minimum value within which the part or assembly
must be kept functionally or in strength. It is a value
established outside the range of standard value.

REFERENCE VALUE

Indicates the adjustment value prior to starting the
work (presented in order to facilitate assembly and
adjustment procedures, and so they can be com-
pleted in a shorter time).

CAUTION

Indicates the presentation of information particularly
vital to the worker during the performance of
maintenance’ and servicing procedures in order to
avoid the possibility of injury to the worker; or
damage to component parts, or a reduction of
component or vehicle function or performance, etc.

INDICATION OF TIGHTENING TORQUE

The tightening torque shown in this manual is a
basic value with a tolerance of *=10% except the
following cases when the upper and lower limits of
tightening torque are given.

(1) The tolerance for the basic value is within
i‘lrU)/O.

(2) Special bolts or the like are in use.

(3) Special tightening methods are used.

MODEL INDICATIONS

AWD:; Indicates the all wheel drive vehicles.

suspension.
AWS:

The following abbreviations are used in this manual for classification of model types.

M/T: Indicates the manual transaxle, or models equipped with the manual transaxle.

AlT: Indicates the automatic transaxle, or models equipped with the automatic transaxle.

MPI: Indicates the multi-point injection, or engines equipped with the multi-point injection.
Turbo: Indicates an engine with turbocharger, or a model equipped with such an engine.
Non-Turbo: Indicates an engine without turbocharger, or a model equipped with such an engine.
FWD: Indicates the front wheel drive vehicles.

ABS: Indicates the anti-lock braking system or models equipped with the anti-lock braking system.
ECS: Indicates the electronic control suspension or models equipped with the electronic control

Indicates the 4-wheel steering system or models equipped with the 4-wheel steering system.

TSB Revision




00-4 GENERAL - How to Use This Manual

EXPLANATION OF MANUAL CONTENTS

Indicates the

group number.

Indicates procedures to be per-
formed before the work in that
section is started, and procedures to
be performed after the work in that

section is finished.

Maintenance and Servicing Procedures ® Removal steps:
. . . The part designation number corresponds to the
(1) A diagram of the component parts is provided ; ; : i
near the front of each section in order to give the gtuempger in the illustration to indicate removal

reader a better understanding of the installed : .
condition of component parts. .y * D{i?;ﬁ??ﬂgsff;i‘;%on number corresponds to the
(2) Ihhe numbers prc;v«ded vyltthm the dragrdam indicate number in the illustration to indicate disassembly
e sequence for maintenance and servicing
procedures; the symbol I indicates a non- steps.

| | ; ° I ® [nstallation steps:
reusable part; the tightening torque is provided PRSP . L . .
where applicable. Specified in case installation is impossible in

reverse order of removal steps.

Omitted if installation is possible in reverse order
of removal steps.

Reassembly steps:

Specified in case reassembly is impossible in
reverse order of disassembly steps. Omitted if
reassembly is possible in reverse order of dis-
assembly steps.

Classifications of Major Maintenance/Service Points

When there are major points relative to maintenance and
servicing procedures (such as essential maintenance and

service points, maintenance and service standard values,
information regarding the use of special toois, etc.), these are
arranged together as major maintenance and service points and
explained in detail.

+%:|ndicates that there are essential points for removal or Indicates (by symbols) where lubri-
disassembly. cation is necessary. In this example,

® € |ndicates that there are essential points for installation or sealant is applied (where indicated)
reassembly. to the steering gear box.

Symbols for Lubrication, Sealants and Adhesives

Information concerning the locations for lubrication é : Grease

and for application of sealants and adhesives is (Multipurpose grease uniess there is a brand
provided, by using symbols, in the diagram of compo- or type specified)

nent parts or on the page following the component

parts page. and explained. Sealant or adhesive

Brake ﬂuid, automatic transmission fluidor a
conditioner compressor il

-
m : Engine cil or gear oil

Adhesive tape or butyl rubber tape

TSB Revision
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00-5

the Indicates the

section title.

Indicates
group title.

indicates the

page number.

O

———»37A-28

STEERING = Power Steering Gear Box.

POWER STEERING GEAR BOX
REMOVAL AND INSTALLATION

15—20 Nm
1114 ft.ibs.

A

Pre-removal Operation
[ Eraming of the Power Steering
uid

12-18 Nm
9-13 ft.bbs.

Denotes tightening .
torque. B

Denotes non-reus-

1 steps
Légilnt assembly and gear box connecting,
it

2. Connection for return tube

3. Connection for pressure hose

4. cotter pm

5.Tie-rod end and knuckle connecting

3. PN 1un W v
10. Center member rear mounting bort

11. Front exhaust pipe

4% ®@ 12 Gear hox assembly
®e 13. Mounting rubber

able part.

Repair kit or set parts are

shown. (Only very frequently

used parts are shown.)

Operating  procedures, cau-
tions, etc. on removal, installa-

SERVICE POINTS OF REMOVAL*~
6. DISCONNECTION OF TIE-ROD END

Using the special t0ol, disconnect the tie rod from the
knuckle.
Caution
1. Bomtoﬁomeo_ordofﬂnspocialtodmunneafby

M37rSAS

part.
2. Loosen the nut but do not removae it.

tion, disassembly and reassem-
bly are described.

This number corresponds to the
number appearing in “Removal

12. REMOVAL OF GEAR BOX ASSEMBLY

37A-24 STEERING — Manual Steering Gear Box

steps”, “Disassembly steps”,
“Installation steps” or "Reas-
sembly steps”

LUBRICATION AND SEALING POINTS

=

-y

13A0V?3

w2
S
@Q ~ f
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— How to Use This Manual

EXPLANATION OF THE TROUBLESHOOTING GUIDE

3. Ch kin

ide-air sensor, air-

ber.

g the p g! p p ® SEensor, ou
thermostat and refrig: perature circuits
[ IE E
i 10 16 15 17 H
Indicates  connec- , © o . .
tor's terminal num- - -

Provides the neces-
sary description of
circuit operation for
basic understanding.

Provides hints (in-
cluding standards for
judgement}  when

troubleshooting pro-
cedures
lowed.

are fol-

Indicates the check
to be made.

R YT R=)

080221

Operation

A negative-characteristic thermistor 1s employed for each sensor in order to convert the ambient

temperature

The sensor power-supply {2.5V) of the air-conditioner control unit 1s applied to each sensor. and the

description

of the sensor part to resistance.

voltages of terminais {16), (15). (17) and (5) are divided by the resistance values of each sensor. and

resistance R.

Diagnosis

—— Troubleshooting hints

No 11 The

ec co
25°C {77°F).

P sre sensoe. snput signal is held to

No 12: The outside-air sensor wnput signal is hid to 15°C (59°F).
No 13: The air-thermostat sensor input signal is held to 4°C {38°F)

Indicates the circuit
diagram for checking
(including the inter-
face of the air con-
ditioner control unit}.

Indicates the con-
nector number.

Numbers are used in
the operation de-

scriptions only as
necessary, and these
numbers correspond
to the numbers used
in harness and com-
ponent
grams.

layout dia-

Indicates the diagno-
sis output code No.
and the system con-
ditions during output.

-

——> Air conditioner control unit trriasivoitage

Terminal | Signal Conaitions Terminal voltage

No

5 Outside-arr sensor Sensor pan temperature 25°C (77°F) 1.0-1.6V
4k}

10 SENsor power supply At as times 2 48-2.55V

18 Refrigerant-temperature sensor Sensor part temperature 25°C (77°F) 0.16v
when arr conditioner s OFF 8C N}

16 P ger compar D Sensor part temperature 25°C (77°F) lalsv

ture sensor 4k

17 | Airthermostat sensor Sensgr ,part temperature, 25°C 777, 1.0-18v

when air congitioner 15 OFF. 4 k0

4

Indicates the termi-

nals to be checked.

Indicates the condi-
tions under which

the check should be
made.

Indicates the specification to be used
for judgement of the check results.
if there is no particular mention of
conditions in the “Conditions” column,
the column shows the specification
under normal conditions.

| TSB Revision
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EXPLANATION OF CIRCUIT DIAGRAMS

The symbols used in circuit diagrams are used as
described below.

NOTE
For detailed information concerning the reading of
circuit diagrams, refer to Volume 2 - Circuit Dia-
grams.

Indicates a power sup-
ply destination.

Indicates a connector.
A : female
4 1 male

. ‘\3
The broken (-} line indi- S
cates the same connec-
tor.

RELAY

The connector symbol
indicates the device
side connector (for an
intermediate connector,
the male side connec-

MOTOR

terminal front (the con-
nector’'s
face).

tor) as seen from the I

connection

1lp

Indicates a power sup-
ply in the control unit.

The input/output (direction of cur-
rent flow) relative to the electro-
nic control unit is indicated by
symbols (A, V).

The {A) symbol indicates that
current flows in the upward
direction.

Output

Input \ Input/output

) VD D\

A
v

v A

CONTROL
UNIT

| Indicates the terminal
I 1 . No.

\ HBADOBE
[7{e18]iojt1ls2h]

nUis

1 switcH
M

MOTOR

The direction of current
fiow is indicated by the
arrow.

In this instance, the cur-
rent flow is in both
directions, up or down.

Indicates that the de-
vice side connector in- nector

insertion type.

cludes the harness.

indicates that the con-
is the direct-

Indicates the branch
point of a harness of a
different line diameter
or line color.

TSB Revision




00-8 GENERAL - Vehicle Identification

VEHICLE IDENTIFICATION MoOCA- -

VEHICLE IDENTIFICATION NUMBER LOCATION

The vehicle identification number (V.I.N.) is located on a plate \.,)
attached to the left top s'de of the instrument panel.

VEHICLE IDENTIFICATION CODE CHART PLATE

MOOCB- .

All vehicle identification numbers contain 17 digits. The vehicle
number is a code which tells country, make, vehicle type, etc.

o DRIVER AIRBAG "X

P
JA3XD54B1MYO0O0O0O1

00F0022

1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th 11th 12th 10
Digit Digit Digit Digit Digit Digit Digit Digit Digit Digit Digit 17th Digits
Country Make Vehicle Others Line Price Body Engine *Check Model Plant Serial
type class digits year number
J- A- 3= X= D- 5- 4- B- 1 M- Y- 000001
Japan Mitsubishi | Passenger | Driver 3000GT Premium 3-door 3.0 liters 2 1991 Nagoya 10
Car Air Bag, FWD 6— Hatchback (181.4 cu.in.) 3 Year Piant 998999
Passenger |E- Special [DOHC-MPI]
Manual 3000GT 7- C-
Seat Belt AWD Ultimate 3.0 liters .
(181.4 cu.in.)
[DOHC-MPI-
Turbo]
9
X
NOTE

. "Check digit” means a single number or letter X used to verify the accuracy of transcription of vehicle identification number.

TSB Revision
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VEHICLE IDENTIFICATION NUMBER LIST
VEHICLES FOR FEDERAL

MOOCC- .

I Models code

AWD marked with * can also be sold in Federal States.

TSB Revision

‘ V.I.N. (except sequence number) ‘ Brand Engine displacement
JA3XD54BOMY Mitsubishi 3000GT 3.0 liters (181.4 cu.in.) | Z1TAMNXML2ZM
| <FWD> [DOHC-MPI] Z11AMRXML2M
JA3XDB4BOIMY } Z11AMNPML2M
Z11TAMRPML2M
JA3XE74COMY Mitsubishi 3000GT 3.0 liters (181.4 cu.in.)  Z15AMNGFL2M
<AWD> [DOHC-MPI-Turbo] Z16AMNGFL2ZM
VEHICLES FOR CALIFORNIA
1V.I.N. (except sequence number) \Brand Engine displacement Models code
JA3XD54BOMY Mitsubishi 3000GT 3.0 liters (181.4 cu.in.} | Z1 TAMNXML7M
<FWD> [DOHC-MPI] Z1TTAMRXML7M
JA3XD64BOMY Z1TAMNPML7M
Z11AMRPML7M
JASXE74COMY* Mitsubishi 3000GT 3.0 liters (181.4 cu.in.)  Z15AMNGFL7M
<AWD> [DOHC-MPI-Turbo] Z16AMNGFL7M
NOTE
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GENERAL - Vehicle Identification

KUV

O ENGINE
TRANS
AXLE
COLOR. INT
oPT

EXT
O

aH WN =

0060046

/.

00F0002

VEHICLE INFORMATION CODE PLATE MOOCD- .

Vehicle information code plate is riveted onto the bulkhead in )
the engine compartment. J
The place shows model code, engine model, transaxle model, h
and body color code.

1. MODEL Z11TAMNXML2M
L Model series
Vehicle model

2. ENGINE 6G72

/| Engine model
3. EXT CA6

L

Exterior code
4. TRANSAXLE F5M33
Transaxle model

5. COLOR, INT R2587Vo03V
OPT L—Equipment code

Interior code
Exterior color code

CHASSIS NUMBER MOOCE- -
STAMPING. LOCATION

The chassis number is stamped on the top center of the
firewall located in the engine compartment.

CHASSIS NUMBER CODE CHART \ }
Z10OA MYOOoooQOoaOo

!—Refer to 10th thru 17th digits
of V.I.N. plate.

Indicates 3000GT-series.

VEHICLE SAFETY CERTIFICATION LABEL MOOCF- -

1. The vehicle safety certification label is attached to the face
of left door pillar.
2. This label indicates the month and year of manufacture,
Gross Vehicle Weight Rating (G.V.W.R.), Gross Axle Weight
Rating (G.AW.R.) front and rear, and Vehicle ldentification
Number (V.I.N.}.

TSB Revision




GENERAL - Vehicle Identification 00-11

ENGINE MODEL STAMPING MOOCG-
1. The engine model number is stamped at the front side on
the top edge of the cylinder block as shown in the
following:
Engine model Engine displacement
6G72 3.0 liters (181.4 cu.in.)
2. The engine serial number is stamped near the engine
\{ /\oomoos model number, and the serial number cycles, as shown
below
Engine serial number Number cycling
AA0201 to YYS999 AA0201-———— AA9999
L ABO0O1—— — — — AY9999
L BAOOOT— — — — — YY3999
THEFT PROTECTION MooCIAC

Theft protection label

In order to protect against theft, a Vehicle ldentification
Number (VIN} is stamped in, or attached as a label to, the
following major parts of the engine and transaxle, as well as
main outer panels:

For original parts
b | MITSUBISHI MITSUBISHI MITSUBISH! MITSUBISHI Engine cylinder block, Transaxle housing, Fender, Door, Quar-
| ter panel, Hood, Liftgate, Bumpers

BISHI  THI1SUBIDAI FilToUBIoTH  TITSUBISHT M In addition, a theft-protection label is attached td replacement
BISH!I MITSUBISHI_MITSUBISHI_MIT MIT; parts for the body outer panel main components, and the same
00K&19 data are stamped into replacement parts for the engine and the

transaxle.

Cautions regarding panel repairs

1. When repainting original parts, do so after first mask-
For replacement parts ing the theft-protection label, and, after painting, be
sure to peel off the masking tape.

2. The theft-protection label for replacement parts is
covered by masking tape, so such parts can be painted
as is. The masking tape should be removed after

painting is finished.
00K 621 3. The theft-protection label should not be removed from
original parts or replacement parts.

| TSB Revision
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GENERAL - Vehicle Identification

LOCATIONS
Part Target area [l : for original equipment parts
9 /777 - for replacement parts
Engine
00F0033
Transaxle Manual transaxle Automatic transaxle
<F5M33> <WBMG1> <FAA33>
00F0016 00F0018

~ender

The illustration indicates left hand side, outer.
Right hand side is symmetrically opposite.

31F0070

TSB Revision




GENERAL — Vehicle Identification 00-13

B2 - for original equipment parts

Part .| Targetarea 7777 - for replacement parts

Door

31F0071

The fillustration indicates right hand side, outer.
Left hand side is symmetrically opposite.

The replacement part label is
attached to the inner side of the
part shown in the illustration.

Quarter panel

<X
A
030,
Ve
Wat
K

Fo8

e
XN Yeve
0T e
ol

Py
LN,
AP v 9
QAT
i

31F0072

The illustration indicates left hand side, outer.
Right hand side is symmetrically opposite.

Hood

R

CEARD
%

%

31F0073
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GENERAL — Vehicle ldentification

Part

Liftgate

Target area

XX - for original equipment parts

Y7727): for replacement parts

Front bumper

31F0074

3ear bumper

OOFO0013

Top of vehicle

Front of vehicle

OOFO0047
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GENERAL - Precautions before Service 00-15

16C380 2.

mm {in.) S00059

PRECAUTIONS BEFORE SERVICE  uocowo

SERVICING ELECTRICAL SYSTEM

1. Note the following before proceeding with work on the
electrical system.

Note that the following must never be done:
Unauthorized modifications of any electrical device or
wiring, because such modifications might lead to a vehicle
malfunction, over-capacity or short-circuit that could result
in a fire in the vehicle.

When servicing the electrical system, disconnect the
negative cable terminal from the battery.

Caution
1. Before connecting or disconnecting the negative

cable, be sure to turn off the ignition switch and the
lighting switch.

(If this is not done, there is the possibility of
semiconductor parts being damaged.)

2. After completion of the work steps [when the

battery’s negative (=) terminal is connected], warm
up the engine and allow it to idle for approximately
five minutes under the conditions described below,
in order to stabilize the engine control conditions,
and then check to be sure that the idling is
satisfactory.

Engine coolant temperature: 80 — 95°C (176 — 203°F)
Lights, electric fans, accessories: OFF

Transaxle: neutral position

(A/T models: “N” or “P”)

Steering wheel: neutral (center) position

VEHICLE WASHING

If high-pressure car-washing equipment or steam car-washing
equipment is used to wash the vehicle, be sure to maintain the
spray nozzle at a distance of at least 300 mm (12 in.) from any
plastic parts and all opening parts (doors, luggage compart-
ment, etc.).
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GENERAL - Towina and Hoistina

Sling type

OOF0027

O0F0026

TOWING AND HOISTING MO0GAAC

WRECKER TOWING RECOMMENDATION
<FWD>

FRONT TOWING PICKUP

Caution

This vehicle cannot be towed by a wrecker using sling-type
equipment to prevent the bumper from deformation.

If this vehicle is towed, use wheel lift or flat bed equip-
ment.

The vehicle may be towed on its rear wheels for extended
distances provided the parking brake is released. It is recom-
mended that vehicles be towed using the front pickup
whenever possible.

REAR TOWING PICKUP

Caution

This vehicle cannot be towed by a wrecker using sling-type
equipment to prevent the bumper from deformation.

If this vehicle is towed, use wheel lift or flat bed equip-
ment.

Manual transaxle vehicles may be towed on the front wheels,
provided the transaxle is in neutral and the drive-line has not
been damaged. The steering wheel must be clamped in the
straight-ahead position with a steering wheel clamping device
designed for towing service use.

Caution
Do not use steering column lock to secure front wheel
position for towing.

Automatic transaxle vehicle may be towed on the front wheels
at speeds not to exceed 50 km/h (30 mph) for a distances not to
exceed 30 km (18 miles).

Caution
If these limits cannot be met, the front wheels must be
placed on a tow dolly.

TOWING WHEN KEYS ARE NOT AVAILABLE

When a locked vehicle must be towed and keys are not
available, the vehicle may be lifted and towed from the front,
provided the parking brake is released. If not released, the rear
wheels should be placed on a tow dolly.
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3ling type

0OF0027

SAFETY PRECAUTIONS

The following precautions should be taken when towing the

vehicle.

1. DO NOT LIFT OR TOW THE VEHICLE BY ATTACHING TO
OR WRAPPING AROUND THE BUMPER.

2. Any loose or protruding parts of damaged vehicle such as
hoods, doors, fenders, trim, etc., should be secured prior to
moving the vehicle.

3. Operator should refrain from going under a vehicle while it
is lifted by the towing equipment, unless the vehicle is
adequately supported by safety stands.

4. Never allow passengers to ride in a towed vehicle.

5. State and local rules and regulations must be followed
when towing a vehicle.

<AWD>

Caution

1. If only the front wheels or only the rear wheels are

lifted for towing, the bumper will be damaged.
In addition, lifting of the rear wheels causes the oil to
flow forward, and may result in heat damage to the
rear bushing of the transfer, and so should never be
done.

2. The vehicle must not be towed by placing only its front
wheels or only the rear wheels on a rolling dolly,
because to do so will result in deterioration of the
viscous coupling and result in the viscous coupling
causing the vehicle to jump forward suddenly.

3. If this vehicle is towed, use flat bed equipment.

TSB Revision




00-18

GENERAL - Towing and Hoisting

Frame contact SUpport

<FWD>:1,070 mm (42.0 in.)
<AWD>:1.130 mm (44.0 in.) goro03"

location

Front
<Vehicles without activ
s

€-aero svstem}

OOFO0046

<FWD> Rear gAWD> NN
Jack up \Differential‘
bracket o

HOISTING
POST TYPE

Special care should be taken when raising the vehicle on a
frame contact type hoist. The hoist must be equipped with the
proper adapters in order to support the vehicle at the proper
locations.

Caution

When service procedures require removing rear suspen-
sion, fuel tank, spare tire and liftgate, place additional
weight on rear end of vehicle or anchor vehicle to hoist to
prevent tipping of center of gravity changes.

FLOOR JACK

The usual type of floor jack is used at the following locations.
Front: Under the mid point of No. 1 crossmember

NOTE

On vehicles with active-aero system, the front jacking point
can be accessed by removing the center cover panel from
the under cover. Be sure to reinstall the center cover panel
after jack-up operation.

Rear:
<FWD> Under the jack up bracket of crossmember
<AWD> Under the rear differential

Caution

1. When lifting the No. 1 crossmember, do not allow jack
lifting plate to contact under cover.

2. In order to prevent scarring the crossmember, place a
piece of cloth on the jack’s contact surface (to prevent
‘corrosion caused by damage to the coating).

3. A floor jack must never be used on any part of the
underbody.

4. Do not attempt to raise one entire side of the vehicle by
placing a jack midway between front and rear wheels.
This practice may result in permanent damage to the
body.
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LIFTING, JACKING SUPPORT LOCATION

—_ )
e
<FWD> i
00F0020
<AWD>

OOFO0019

2 Floor jack locations $Approximate center of gravity

@ Frame contact hoist, twin post hoist or scissors jack (emergency) locations

EMERGENCY JACKING

Jack receptacles are located at the body sills to accept the
scissors jack supplied with the vehicle for emergency road
service. Always block opposite wheels and jack on level

surface.
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GENERAL - Special Handling Instructions for AWD Models

14A0198

00P0036

Balancing
machine 00A0046
—
Balancing
machine

Pick-up stand
00A0024

SPECIAL HANDLING
FOR AWD MODELS

BRAKE TEST

In order to stabilize the viscous coupling’s dragging force, the
brake test should always be conducted after the speedometer
test.

FRONT WHEEL MEASUREMENTS

1. Place the front wheels on the brake tester.
2. Perform the brake test.

Caution
The rear wheels should remain on the ground.

3. If the brake dragging force exceeds the specified value, jack
up the vehicle and manually rotate each wheel to check the
rotation condition of each wheel.

NOTE

If the brake dragging force exceeds the specified value, the
cause may be the effect of the viscous coupling’s dragging
force, so jack up the front wheels and check the rotation
condition of the wheels in this state for no effect by the
viscous coupling’s dragging force.

REAR WHEEL MEASUREMENTS

After placing the rear wheels on the brake tester, follow the
same procedures as for the front wheel measurements.

INSTRUCTIONS

MOOUAAC

WHEEL BALANCE
FRONT WHEEL MEASUREMENTS

1. Jack up the rear wheels, and place an axle stand at the
designated part of the side sill.

2. Jack up the front wheels and set a pick-up stand and
balancing machine in place.

Caution

1. Set so that the front and rear of the vehicle are at
the same height.

2. Release the parking brake.

3. Rotate each wheel manually and check to be sure
that there is no dragging.

3. Use the engine to drive the tires, and then make the
measurements.

Caution

1. If an error is indicated in the state of engine drive,
motor drive can be used concurrently.

2. Do not operate the clutch suddenly, or increase or
reduce speed suddenly during the work.

REAR WHEEL MEASUREMENTS

1. Jack up the front wheels, and place an axle stand at the
designated part of the side sill.

2. Jack up the rear wheels, and then, after setting a pick-up
stand and balancing machine in place,” follow the same
procedure as for front wheel measurements.
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GENERAL — General Data and Specifications

GENERAL DATA AND SPECIFICATIONS

GENERAL SPECIFICATIONS

MOOHA- -

OOF0015

Gross vehicle weight rating
Gross axle weight rating

1,925 (4,244)

1,925 (4.244)

Models 3000GT 3000GT SL 3000GT VR-4
<DOHC> <DOHC> <DOHC>
ltems (Non-Turbo) (Non-Turbo) (Turbo)
Vehicle dimensions  mm (in.)
Overall length 1 4,545 (178.9) 4,545 (178.9) 4,545 {178.9)
Overall width 2 1,840 (72.4) 1,840 (72.4) 1,840 (72.4)
Overall height 3 1,285 (50.6) 1,285 (50.6) 1,285 (50.6)
Wheelbase 4 2,470 (97.2) 2,470 (97.2) 2,470 (97.2)
Tread Front 5 1,560 (61.4) 1,560 (61.4) 1,560 (61.4)
Rear 6 1,580 (62.2) 1,580 (62.2) 1,580 (62.2)
Overhang Front 7 1,025 (40.4) 1,025 (40.4) 1,025 (40.4)
Rear 8 1,050 (41.3) 1,050 {41.3) 1,050 (41.3)
Minimum running ground
clearance 9 145 (5.7) 145 (5.7) 145 (5.7)
Angle of approach  degrees 10 12.2" 12.2" 12.2"
Angle of departure  degrees 1 16.9” 16.9” 16.9”
Vehicle weight kg (ths.)
Curb weights
MIT 1,455 (3,208) 1,520 (3,351) 1,710 (3,770)
1,720 (3,792)*
AT 1,495 (3,296) 1,560 (3,439) -

2,050 (4.519)

1,110 (2,447)

Piston displacement cm” {cu.in.)

2,972 (181.4)

2,972 (181.4)

Front 1,100 (2,425) 1,100 (2,425)

Rear 850 (1.874) 850 (1,874) 940 (2,072)
Seating capacity 4 4 4
Engine

Model No. 6G72-(DOHC) 6G72-(DOHC) 6G72-(DOHC)

2,972 (181.4)

NOTE
*1: <4WS>
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Models 3000GT 3000GT SL 3000GT VR-4
<DOHC> <DOHC> <DOHC>
ftems (Non-Turbo) (Non-Turbo) (Turbo)
Transaxle
Model No. -Type
Manual transaxle F5M33 — FEM33 — WBEMG1T ~

Automatic transaxle

b-speed manual
FAA33 — 4-speed

5-speed manual
FAA33 — 4-speed

B-speed manual

automatic automatic
Fuel system
Fuel supply system Electronic Electronic Electronic
control control control
multi-point multi-point multi-point
injection injection injection
ENGINE SPECIFICATIONS
Items 6G72 Non-Turbo 6G72 Turbo
Type V60° DOHC V60° DOHC
Front Transverse Front Transverse
Number of cylinders 6 6
Bore  mm (in.) 91.1(3.59) 91.1(3.59)
Stroke  mm (in.) 76.0 (2.99) 76.0 (2.99)
Piston displacement  cm?(cu.in.) 2,972 (181.4) 2,972 (181.4)
Compression ratio 10 8.0
Firing order 1-2-3-4-5-6 1-2-3-4-5-6
TRANSAXLE SPECIFICATIONS
Items F5EM33 WBEMGH1 F4A33
Type 5-speed M/T 5-speed M/T 4-speed AT
Gear ratio 1st 3.090 3.071 2.551
2nd 1.833 1.739 1.488
3rd 1.217 1.103 1.000
4th 0.888 0.823 0.685
5th 0.741 0.659 -
Reverse 3.166 3.076 2.176
Final reduction ratio Transaxle 4.153 3.972 3.958
Transfer - 0.814
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TIGHTENING TORQUE MoosA.

Each torque value in the table is a standard value for tightening under the following conditions.

(1) Bolts, nuts and washers are all mode of steel and plated with zinc.
(2) The threads and bearing surface of bolts and nuts are all in dry condition.

The values in the table are not applicable:

(1) If toothed washers are inserted.

(2) If plastic parts are fastened.

(3) If bolts are tightened to plastic or die-cast inserted nuts.
(4) If self-tapping screws or self-locking nuts are used.

Standard bolt and nut tightening torque

Boit  nominal Pitch Torque Nm (ft.Ibs.)
dl?rl;wnrit)er frore) Head mark @ Head mark @ Head mark
M5 0.8 25{1.8) 5.0(3.6) 6.0(4.3)
M6 1.0 5.0(3.6) 9.0(6.5) 10(7.2)
M8 1.25 12(8.7) 22(16) 25(18)
M10 1.25 24 (17) 45 (33) 53 (38)
M12 1.25 42 (30) 83 (60) ; 98 (71)
M14 1.5 73({83) 140(101) 160(116)
M16 1.5 113 (82) 210(152) 240(174)
M18 1.5 170 (123) 310(224) 350 (253)
M20 1.5 230(166) 420(304) 490 (354)
M22 1.5 310(224) 570 (412) 660 (477)
M24 1.5 400 (289) 750 (542} 870 (629)

Flange bolt and nut tightening torque

Bolt nominal Pitch Torque Nm (ft.Ibs.)
d]?r:wnnit)er fmm! Head mark @ Head mark @ Head mark
M6 1.0 5.0(3.6) 10(7.2) 12(8.7)
M8 1.25 13(9.4) 24(17) - 28120}
M10 1.25 26(19) 50 (36) 58 (42)
M10 1.5 24 (17) 45 (33) 55 (40)
M12 1.25 47 (34) 95 (69) 105 (76)
M12 1.75 43(31) 83 (60} 98 (71)

Taper thread tightening torque

Torque Nm {ft.ibs.)

Thread size
Female thread material: Light alloy Female thread material: Steel
NPTF 1/6 7.0(5.1) 10(7.2)
PT 1/8 10(7.2) 1813}
PT 1/4, NPTF 1/4 25(18) 40(29)
PT 318 48 (35) 68 (49)

NOTE: NPTF is dry seat pipe thread, while PT 1s pipe thread.
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MASTER TROUBLESHOOTING MoOKAA!
ENGINE OVERHEATS \__/\'
Symptom Probable cause Reference page
Engine overheats Cooling system faulty 14-3
incorrect ignition timing 11-13

ENGINE WILL NOT CRANK OR CRANKS SLOWLY

Symptom Probable cause Reference page

Engine will not crank Starting system faulty 16-15
or cranks slowly

ENGINE WILL NOT START OR HARD TO START (CRANKS OK)

| Symptom Probable cause Reference page

Engine will not start or hard to No fuel supply to injector -
start (Cranks OK)

injection system problems -

Ignition system problems 16-25
Vacuum leaks 17-3
e Purge control valve hose u

e Vacuum hoses
o Intake manifold
o Air intake plenum
o Throttle body

o EGR valve

Compression too low 11-15
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00-25

ROUGH IDLE OR ENGINE STALLS

Symptom

Probable cause

Reference page or remedy

Rough idle or engine stalls

Vacuum leaks
o Purge control valve hose
¢ Vacuum hoses
¢ Intake manifold
o Air intake plenum
e Throttle body
¢ EGR valve

17-3

Ignition system problems

16-25

Idle speed set too low

Check idle speed control
system

Idle mixture too lean or too rich

Fuel injection system problems

Exhaust gas recirculation (EGR) system 17-11
problems

Engine overheats 14-3

Compression too low [1-15

ENGINE HESITATES OR POOR ACCELERATION

Symptom

Engine hesitates or poor
acceleration

Probable cause Reference page
Ignition system problem 11-13
Vacuum leaks 17-3
o Purge control valve hose
e Vacuum hoses
e Intake manifold
o Air intake plenum
e Throttle body
¢ EGR valve
Air cleaner clogged 15-9
Fuel line clogged -
Fuel injection system problem
Emission control system problem 17-11
¢ EGR system always on
Engine overheats 14-3
Compression too low 11-15
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GENERAL - Master Troubleshooting

ENGINE DIESELING

Symptom

Probable cause

Reference page

Engine dieseling (runs after
ignition switch Is turned off)

Incorrect ignition timing

11-13

EXCESSIVE OIL CONSUMPTION

Symptom

Probable cause

Reference page or remedy

Excessive oil consumption

Qil leak Repair as necessary
Positive crankcase ventilation line clogged 17-5

Valve stem seal worn or damaged 11-34

Valve stem womn 11-34

Piston ring worn or damaged 11-44

POOR FUEL MILEAGE

Symptom

Probable cause

Reference page or remedy

Poor fuel mileage

Fuel leak Repair as necessary
Air cleaner clogged 15-9

Ignition system problems 16-25

Fuel injection system problems —

Compression too low 11-15

Tires improperly inflated 31-3

Clutch slips 21-3

Brakes drag 35-5

NOISE
Symptom Probable cause Reference page or remedy
Noise Loose bolts and nuts Retighten as necessary

Engine noise

11-10
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00-27

HARD STEERING

Symptom

Probable cause

Reference page or remedy

Hard steering

Loose power steering oil pump belt

37A-8

Low fluid level Replenish
Air in power steering system 37A-10
Low tire pressure 31-3
Excessive turning resistance of lower arm ball | 33A-9
joint

Excessively tightened steering gear box 37A-19
rack support cover

Improper front wheel alignment 33A-4
Excessive turning resistance of tie-rod ball 37A-6
joint

Sticky flow control valve 37A-30
Bent rack in steering gear box 37A-19

POOR RETURN OF STEERING WHEEL TO CENTER

Symptom

Probable cause

Reference page

Poor return of steering wheel
to center

Improper front wheel alignment 33A4
Improper tire pressure 31-3
Excessive tightened rack support cover 37A-19
Damaged front wheel bearing 26-10
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GENERAL - Master Troubleshooting

POOR RIDING
Symptom Probable cause Reference page or remedy
Poor riding Improper tire pressure 313

Imbalanced wheels

Repair

improper front or rear wheel alignment

Malfunctioning shock absorber

5323, 33

Broken or worn stabilizer

Broken or worn coil spring

33A-5, 10
34-13,15,33,34

Loose suspension securing bolt(s) Retighten
Worn lower arm bushing 33A-8
Worn suspension arm bushing 33A-8

ABNORMAL TIRE WEAR

Symptom

Probable cause

Reference page

Abnormal tire wear

tmproper front or rear wheel alignment 33A-4
34-5,23

Improper tire pressure 31-3

Imbalanced wheels

Loose wheel bearings 34-6

Malfunctioning shock absorber 33A-5
34-1 3.33

ROAD WANDER

Symptom

Probable cause

Reference page

Road wander

Improper front or rear wheel alignment C;:ZAS—% 3
Excessive play of steering wheel 37A-5
Poor turning resistance of lower arm ball joint | 33A-9
Improper tire pressure 31-3
Loose or worn lower arm bushing 33A-8
Loose or worn wheel bearings

Loose rack support cover in steering gear box | 37A-19
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00-29

VEHICLE PULLS TO ONE SIDE

Symptom

Probable cause

Reference page or remedy

Vehicle pulls to one side

Improper front or rear wheel alignment 33A-4
34-5,23

Imbalanced or worn tires 31-3

Uneven tire pressure

Excessive turning resistance of lower arm ball | 33A-9

joint
‘ Wheel bearing seizure Replace
‘ Brokem or worn coil spring 33A-5 ‘
rBent front or rear axle drive shaft ‘ 26-11 [
l Deformed lower arm l 33A-8 [

STEERING WHEEL

SHIMMY

Symptom

Probable cause

Reference page or remedy

Steering wheel shimmy

Improper front or rear wheel alignment 33A-4
34-5,23
Improper tire pressure 31-3
Imbalanced wheels Replace
Poor turning resistance of lower arm ball joint | 33A-9
Excessive play of steering wheel 37A-5
Broken or weak front stabilizer 33A-10
Worn lower arm bushing 33A-8
Malfunctioning shock absorber 33A-b5
34-1 3,33
Broken or weak coil spring
Wear, play, or seizure of wheel bearing Replace
Wear, play, or seizure of drive shaft ball joint %g—ll %

BOTTOMING
Symptom Probable cause Reference page or remedy
Bottoming Overloaded vehicle Correct
Broken or weak coil spring 33A-5
34-1 3.33

Malfunctioning shock absorber
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WHEEL BEARING TROUBLESHOOTING

Trouble Symptom Probable cause
Pitting Pitting occurs because of uneven rotation of race Excessive bearing preload
and bearing surfaces Excessive load
Flaking The surface peels because of uneven rotation of End of bearing life
the race and bearing surfaces Improper bearing assembly
Cracking Chipping or cracking of cage or roller edges Impact when bearing was
installed (such as being hit with
a hammer)
Flat spotting When large load is applied, race and roller Excessive bearing preload
contact surfaces compress, forming Excessive load
indentations Vibration when bearings are not
used, such as during shipment
on freight cars, transport trucks,
etc.
Nicks Instead of rolling along race surface, rollers Insufficient grease
slide, thus damaging surface Excessive bearing preload
Excessive load
Faulty oil seal
Smearing Damage or wear caused by minute particles Excessive variation of loads on
adhering to surfaces results in rough movement bearings
and such high temperatures that parts of surface Use of grease other than that
melt specified

Insufficient grease

IRust, corrosion

Appears on various areas of the bearing

Use of grease other than that
specified

Faulty oil seal

Presence of water or moisture

Wear

Wear of surface areas caused by friction

Insufficient grease

Foreign matter

Rust or corrosion due to
moisture

Use of grease other than that
specified

Faulty oil seal

Discoloration

Grease discoloration results from grease
deterioration which causes particles of pigment
contained in grease to adhere to surfaces

Heat discoloration will appear as a deep brown or

purple

Use of grease other than that
specified

Faulty oil seal

Excessive bearing preload
Excessive load
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00-31

LUBRICATION AND MAINTE-
NANCE MOOPA- -

Maintenance and lubrication service recommenda-
tions have been compiled to provide maximum
protection for the vehicle owner’s investment
against all reasonable types of driving conditions.
Since these conditions vary with the individual
vehicle owner’s driving habits, the area in which the
vehicle is operated and the type of driving to which
the vehicle is subjected, it is necessary to prescribe
lubrication and maintenance service on a time
frequency as well as mileage interval basis.
Qils, lubricants and greases are classified and
graded according to standards recommended by the
Society of Automotive Engineers (SAE), the Amer-
ican Petroleum Institute (API) and the National
Lubricating Grease Institute (NLGI).

MAINTENANCE SCHEDULES

Information for service maintenance is provided
under “SCHEDULED MAINTENANCE TABLE".
Three schedules are provided; one for “Required
Maintenance”, one for “General Maintenance” and
one for “Severe Usage Service”.

[tem numbers in the “SCHEDULED MAINTE-
NANCE TABLE” correspond to the item numbers in
the “MAINTENANCE SERVICE” section.

SEVERE SERVICE

Vehicles operating under severe service conditions
will require more frequent service.
Component service information is included in
appropriate units for vehicles operating under one or
more of the following conditions:
1. Police, taxi, or commercial type operation
2. Operation of Vehicle
(1) Short-trip operation at freezing temperature
(engine not thoroughly warmed up)
(2) More than 50% operation in heavy city
traffic during hot weather above 32°C (30°F)
(3) Extensive idling
(4) Driving in sandy areas
(5) Driving in salty areas
(6) Driving in dusty conditions

ENGINE OIL

The SAE grade number indicates the viscosity of
engine oils, for example, SAE 30, which is a single
grade oil. Engine oils are also identified by a dual
number, for example, SAE 1 OW-30, which indicates
a multigrade oil.

The API classification system defines oil perform-
ance in terms of engine usage. Only engine oil
designed “For Service SG” or “For Service SG/CD",
when available, should be used. These oils contain
sufficient chemical additives to provide maximum

engine protection. Both the SAE grade and the API
designation can be found on the container.

Caution

Test results submitted to EPA have shown that
laboratory animals develop skin cancer after
prolonged contact with used engine oil. Accor-
dingly, the potential exists for humans to de-
velop a number of skin disorders, including
cancer, from such exposure to used engine oil.
Care should be taken, therefore, when changing
engine oil, to minimize the amount and length of
exposure time to used engine oil on your skin.
Protective clothing and gloves, that cannot be
penetrated by oil, should be worn. The skin
should be thoroughly washed with soap and
water, or use waterless hand cleaner, to remove
any used engine oil. Do not use gasoline,
thinners, or solvents.

GEAR LUBRICANTS

The SAE grade number also indicates the viscosity
of Multi-Purpose Gear Lubricants.

The API classification system defines gear lubri-
cants in terms of usage. Typically gear lubricants
conforming to APl GL-4 or GL-5 with a viscosity of
SAE 75W-85W are recommended for manual trans-
axle.

LUBRICANTS - GREASES

Semi-solid lubricants, bear the NLGI designation and
are further classified as grades 0, 1, 2, 3 etc.

Whenever “Chassis Lubricant” is specified, Multi-
Purpose Grease, NLGI grade 2, should be used.

FUEL USAGE STATEMENT

Use premium unleaded gasoline having a minimum
octane rating of 91, (R+M)/2. However, it is also
possible to use unleaded gasoline with an octane
rating of at least 87.

Unleaded gasolines only must be used in vehicles
equipped with catalyst emission control systems.
All vehicles, so equipped, have labels located on the
instrument panel and on the back of fuel filler lid that
state, “UNLEADED GASOLINE ONLY”. These vehi-
cles also have fuel filler tubes especially designed to
accept the smaller diameter unleaded gasoline
dispensing nozzles only.

MATERIALS ADDED TO FUEL

Indiscriminate use of fuel system cleaning agents
should be avoided. Many of these materials in-
tended for gum and varnish removal may contain
highly active solvents or similar ingredients that can
be harmful to gasket and diaphragm materials used
in fuel system component parts.
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RECOMMENDED LUBRICANTS AND LUBRICANT CAPACITIES TABLE

MOORA- -

RECOMMENDED LUBRICANTS

ltems

Recommended lubricants

Engine oil

API classification SG or SG/CD
{For further details, refer to SAE viscosity number)

Manual transaxie

Transfer

API classification GL-4 or higher, SAE 75W-85W

Automatic transaxle

Dia ATF SP or MITSUBISHI PLUS ATF or equivalent

Power steering

MITSUBISH! PLUS ATF/Automatic transmission fluid “DEXRON"
or "DEXRON "

Rear axle <AWD>

Refer to P.00-33.

Brake and clutch

Conforming to DOT 3

Engine coolant

DIA-QUEEN LONG-LIFE COOLANT (Part No. 0103044) or
High quality ethylene-glycol antifreeze coolant

Door hinges, liftgate hinges

Engine ol

LUBRICANT CAPACITIES TABLE

Description Metric measure U.S. measure
Engine oil
Crankcase 4.0 liters 4.2 gts.
(excluding oil filter and oil cooler)
Qil filter 0.3 liter 12qt. .
Oil cooler (Turbo) 0.21 liter 112 qt.
Cooling system (including heater and coolant 8.0 liters 8.5 qts.
reserve system)
Manual transaxle
<FWD> 2.3 liters 2.4 gts.
<AWD> 2.4 liters 2.5 gts.
Transfer 0.27 liter 29 qt.
Automatic transaxle 7.5 liters 7.9 gts.
Rear axle <AWD> 1.1 liters 1.16 gts.
Power steering
<2WS> 0.9 liter .95 qt.
<4WS> 1.5 liters 1.59 gts.
Fuel tank 75 liters 19.8 gals.

TSB Revision |

-/




GENERAL - Recommended Lubricants and Lubricant Capacities Table 00-33

lemperature
ange antici-
rated before
1ext oil change

Recommended SAE
viscosity number

<Non-Turbo> <Turbo>

OC OF
49 120

40 104

27 80
16 60
10 50
0 32
-10 14
-15 5
-20 -4
-23 -10
-29 -20

¢ SAE 5W-20 Not recommended for sustained
high speed vehicle operation.

** SAE 5W-30 may be used for operation in very
cold weather areas where the lowest atmos-
pheric temperature is below —23°C (-10°F).

72A0044

SELECTION OF LUBRICANTS
ENGINE OIL

Engine oil should be used which conform to the requirements
of the API classification “For Service SG” or “For Service
SG/CD”, and have the proper SAE grade number for the
expected temperature range.

Caution
Nondetergent or straight mineral oil must never be used.

Energy Conserving Oil

In order to improve fuel economy and conserve energy new,
lower friction engine oils have been developed. These oils are
readily available and can be identified by such labels as “Energy
Conserving 11", “Energy Saving”, “Improved Fuel Economy”,
etc.

Oil Identification Symbol

A standard symbol appears on the top of oil containers and has
three district areas for identifying various aspects of the oil.
The top portion will indicate the quality of the oil. The center
portion will show the SAE viscosity grade, such as SAE
10W-30. “Energy Conserving II” shown in the lower portion,
indicates that the oil has fuel-saving capabilities.

REAR AXLE
Lubricant API classification GL-5
or higher |
Anticipated temperature range Viscosity range
Above -23°C (-10°F) SAE ¢
SAE 85W-90
SAE 80W-90
-23°C to -34°C (-10°F to —30°F) SAE 80W, SAE 80W-30
Below -34°C (-30°F) SAE 75W
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SELECTION OF COOLANT

COOLANT

Relation between Antifreeze Concentration and Specific Gravity

Engine coolant temperature °C (°F) and specific gravity Freezing Safe operating | Engine cool-

temperature temperature | ant concentra-

10 (50) 20 (68} 30 (86) 40 (104) 50 (122) °C (°F) °C (°F) tion (Specific
volume)
1.054 1.050 1.046 1.042 1.036 -16 (3.2) -11 (12.2) 30 %
1.063 1.054 1.049 1.044 —20 (-4) 35 %
1.071 1.067 1.062 1.057 1.052 -25 (-13) -20 (-4) 40 %
1.079 1.074 1.069 1.064 1.058 -30 (-22) -25 (-13) 45 %
1.087 1.082 1.076 7 1.070 1.064 -36 (-32.8) -31 (-23.8) 50 %
1.095 1.090 1.084 1.077 1.070 —42 (-44) -37 (-35) 55 %
1.103 1.098 1.092 1.084 1.076 -50 (-5b8) —45 (—49) 60 %

Example

The safe operating temperature is -15°C (5°F) when the measured specific gravity is 1.058 at the coolant
temperature of 20°C (68°F).

Caution

1. If the concentration of the coolant is below 30%, the anti-corrosion property will be adversely
affected. In addition, if the concentration is above 60%, both the anti-freeze and engine cooling
properties will decrease, affecting the engine adversely. For these reasons, be sure to maintain the
concentration level within the specified range.

2. Do not use a mixture of different brands of anti-freeze.
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SCHEDULED MAINTENANCE TABLE

( SCHEDULED MAINTENANCE SERVICES FOR EMISSION CONTROL AND PROPER
\‘\/ VEHICLE PERFORMANCE

Inspection and services should be performed any time a malfunction is observed or suspected. Retain
receipts for all vehicle emission services to protect your emission warranty.

MOQQA- -

.
\_

TSB Revision

N Emission Control Systém Service Kilometers in Thousands 24 438 72 80 96
0. N
Maintenance Intervals Mieage in  Thousands |15 30 45 50| 60
1 | Check Fuel System (Tank, Line and Connections and Fue Filler Cap) for
Leaks Every 5 Years or X
2 | Check Fuel Hoses for Leaks or Damage Every 2 Years or
3 | Replace Air Cleaner Element at X
4 | Replace Spark Plugs at
GENERAL MAINTENANCE SERVICE FOR PROPER VEHICLE PERFORMANCE
: Kilometers in Thousands 24 48 72 80 96
No.| General Maintenance Eﬁ(revr[\?aels
Mileage in Thousands 15 30 45 50 60
5 | Timing Belt Replace at X
6 | Drive Belt (for Alternator) Inspect for Tension at X X
Non-Turbo Change Every Year or Every 12,000 km (7,500 miles)
7 | Engine Oil
{ ‘ Turbo Change Every 6 Months Every 8,000 km (5,000 miles)
Engine Qil Non-Turbo Change Every Year or X X X X
8 | Filter
Turbo Change Every Year Every 16,000 km (10,000 miles)
9 | Manual Transaxle Oil Inspect Oil Level at X X
Inspect Fluid Level Every Year or - X X X X
10 | Automatic Transaxle Fluid
Change Fluid at X X
11 | Engine Coolant Replace Every 2 Years or X X
12 | Disc Brake Pads Inspect for Wear Every Year or X X X X
13 | Brake Hoses Check for Deterioration or Leaks '
Every Year or X X X X
14 | Ball Joint and Steering Linkage | Inspect for Grease Leaks and Damage o X X
Seals Every 2 Years T
15 | Drive Shaft Boots Inspect for Grease Leaks and Damage
Every Year or X X X X
Rear Axle With LSD Change Oil
16 | <AWD>
Without LSD | Inspect Qil Level X X
Exhaust System {Connection Check and Service as Required
17 | Portion of Muffler, Pipings and | Every 2 Years or X X
Converter Heat Shields}
NOTE
LSD: Limited-slip differential
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SCHEDULED MAINTENANCE UNDER

SEVERE USAGE CONDITIONS

The maintenance items should be performed according to the following table:

Mileage Intervals Kilometers in Thousands Severe Usage
Maintenance Service to be (Miles in Thousands) Conditions
Item Performed 15 T24 [36 [48 [e0 |72 |80 Jsa 96 A |8 |c |D |E |F |G
(7.5) [(15) I(22.5) (39) |(37.5)| (45} |(50) I(52.5) (60)
Air Cleaner Element Replace More Frequently X X
Spark Plugs Replace X X X X X X
Engine Oil g*,‘\jggtehg"ef‘/ or Every 4,800 Km (3,000 Miles) X | x| x|x X
i il Fi Repl .
Engine Qil Filter poplace Every o Every 9,600 Km (6,000 Miles) X | x [ x| x X
Disc Brake Pads Inspect for Wear More Frequently X X

Severe usage conditions

A—  Driving in dusty conditions

B-— Police, taxi, or commercial type operation

C- Extensiveidling

D - Short trip operation at freezing temperatures
(engine not thoroughly warmed up)

E— Drivingin sandy areas

F~ Drivinginsalty areas

G-~ More than 50% operation in heavy city traffic during
hot weather above 32°C (90°F)

MAINTENANCE SERVICE

1.

FUEL SYSTEM (TANK, LINES, CONNECTIONS
AND FUEL FILLER CAP) (Check for leaks) / 2.
FUEL HOSES (Check for leaks or damage)

MOOSAGC

Check for damage or leakage in the fuel lines and
connections and looseness of the fuel filler cap.
Inspect the surface of fuel hoses for heat and mechanical
damage. Hard and brittle rubber, cracking, checking, tears,
cuts, abrasions and excessive swelling indicate deteriora-
tion of the rubber.

If the fabric casing of the rubber hose is exposed by cracks
and abrasions in the fuel system, the hoses should be
changed.
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3. AIR CLEANER ELEMENT (Replace) MOOSAKH

The air cleaner element will become dirty and loaded with dust
during use, and the filtering effect will be substantially reduced.
Replace it with a new one.

<Non-Turbo>

(1) Disconnect the air-flow sensor connector.

(2) Remove the air intake hose from the air-flow sensor.
(3) Unclamp the air cleaner cover.

(4) Remove the air cleaner cover and air-flow sensor.

Caution
Remove the air cleaner cover with care not to give
shock to the air-flow sensor.

(5) Take out the air cleaner element.
<Turbo>

(1) Remove the clutch booster vacuum pipe mounting bolt.
(2) Disconnect the air-flow sensor connector.

(3) Remove air intake hose A from the air-flow sensor.
(4) Unclamp the air cleaner cover.

(5) Remove the air cleaner cover and air-flow sensor.

Caution
Remove the air cleaner cover with care not to give
shock to the air-flow sensor.

(6) Take out the air cleaner element.

4. SPARK PLUGS (Replace) MOOSAO!

The spark plugs must fire properly to assure proper engine
performance and emission-control.
Therefore, they should be replaced periodically with new ones.

Spark plug

NGK PFR6J-11

NIPPON DENSO PK20PR-P11

Spark plug gap: 1.0 — 1.1 mm (.039 —.043 in.)
NOTE
For the platinum plug, use care not to damage the platinum tip.

Specified torque: 25 Nm (15 ft.lbs.)

5. TIMING BELT (Replace) MoosBAD

Replace the belt with a new one periodically to assure proper
engine performance.

For removal and installation procedures, refer to GROUP 11 -
Timing Belt.

| TSB Revision




00-38

GENERAL - Maintenance Service

<Vehicles without air conditioner>

A: Crankshaft pulley

B: Tension pulley

C: Alternator pulley

D: Idler pulley

E: Air conditioner compressor pulley

OOF0006

OOFOO007

01L0183

Drain plug

OO0R0O284

011.018:

6. DRIVE BELT (For Alternator)
(Inspect tension) MoosBBQ

(1) Measure the deflection with a force of 100 N (22 Ibs.)
applied to belt mid-point between pulleys shown in the
illustration. If the standard value is not obtained, make
adjustment.

Standard value: 4.0 — 5.5 mm (.157 —-.216 in.)

(2) On vehicles without air conditioner, set a tension gauge at a
position marked with = in the illustration to measure the
belt tension.

7. ENGINE OIL
(Inspect oil level)

{1) Check to see that the engine oil level is within the range
indicated on the oil level gauge.

(2) Make sure that engine oil is not very dirty or is free from
coolant or gasoline and has an appropriate viscosity grade.

(C han g e) MOOSAAH

Always use lubricants which conform to the requirements of
the API classification “For Service SG” or “For Service SG/CD”
when available, and have the proper SAE grade number for the
expected temperature range.

Never use nondetergent or straight mineral oil.

(1) After warming up the engine, remove the oil ‘filler cap.
(2) Remove the drain plug and drain the engine oil.

(3) Tighten the drain plug to 40 Nm (29 ft.lbs.).

(4) Pour new engine oil through the oil filler.

Caution

1. Cover the alternator with waste cloth or the like before
pouring engine oil to make sure that even if oil is spilt,
it may not drop on the alternator.

2. Use an oil mug or a funnel to pour oil.

Engine oil total capacity: 4.0 liters (4.2 qts.)
[excluding oil filter 0.3 liter {1/2 qt.)
and oil cooler 0.21 liter {1/2 qt.)]

(5) Check to ensure that the engine oil level is within the level
range indicated on the oil dip stick.
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8. ENGINE OIL FILTER (Change) Moosagy

The quality of replacement filters varies considerably. Only high
\_ quality filters should be used to assure most efficient service.
Genuine oil filters require that the filter be capable of
withstanding a pressure of 256 psi are high quality filters and
are recommended as follows:

Oil Filter Part No.
MITSUBISHI Genuine Parts: MD136790

ENGINE OIL FILTER SELECTION

This vehicle is equipped with a full-flow, throw-away oil filter.
The same type of replacement filter is recommended as a
replacement filter for this vehicle. It is possible, particularly in
cold weather, that this vehicle may develop high oil pressure
for a short duration. You should be sure that any replacement
filter used on this vehicle is a high-quality filter and is capable of
withstanding a pressure of 256 psi (1,765 kpa) (manufacturer’s
specifications) to avoid filter and engine damage. The following
is a highquality filter and is strongly recommended for use on
this vehicle: Mitsubishi Engine Oil Filter P/N MD136790.

the oil filter manufacturer’s installation instructions.

(1) Remove the engine oil filter by using the oil filter wrench.
(2) Clean the oil filter mounting surface of the oil filter bracket.

4 (3) Coat engine oil to the O-ring of new oil filter.

(4) Turn the oil filter by hand and install to the filter bracket.

NOTE
The oil filter tightening torque is 14 Nm (11 ft.Ibs.).

(5) Start and run engine and check for engine oil leaks.

V Any replacement oil filter should be installed in accordance with

oOR0285 (6) After stopping engine, check oil level and refill as neces-
sary.
NONE YN .
Transaxle Fi'll;rplug% 9. MANUAL TRANSAXLE (Inspect oil level)

MO0OSBCG
/

Inspect each component for evidence of leakage, and check
/@\ the oil level by remaining the filler plug. If the oil is contami-
f)j QA nated, it is necessary to replace it with new oil.
/§ (1) With the vehicle parked at a level place, remove the filler

plug.

’—\_/
- ™~ /é 09A0024
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Transaxle

Oll level

(2) Check that the transaxle oil level is at the lower portion of
the filler plug hole. For AWD-vehicles, check that the
transfer oil level is at the portion shown in the illustration.

(3) Check to be sure that the transmission oil is not noticeably “\J
dirty, and that it has a suitable viscosity.

10. AUTOMATIC TRANSAXLE
(Inspect fluid level) MO0SBDL

1. Drive until the fluid temperature reaches the usual tempera-
ture {70 — 80°C (160 — 180°F)].

2. Place vehicle on level floor.

3. Move selector lever sequentially to every position to fill
torque converter and hydraulic circuit with fluid, then place
lever in “N” Neutral position. This operation is necessary to
be sure that fluid level check is accurate.

4. Before removing dipstick, wipe all dirt from area around
dipstick. Then take out the dipstick and check the condition
of the fluid.

The transaxle should be overhauled under the following

conditions.

e If there is a “burning” odor.

e |If the fluid color has become noticeably blacker.

e |If there is a noticeably great amount of metal particles in
the fluid.

5. Check to see if fluid level is in “HOT” range on dipstick. If
fluid level is low, add ATF until level reaches “HOT” range.
Low fluid level can cause a variety of conditions because it
allows pump to take in air along with fluid. Air trapped in
hydraulic circuit forms bubbles which make fluid spongy.
Therefore, pressures will be erratic.

Improper filling can also raise fluid level too high. When
transaxle has too much fluid, gears churn up foam and
cause same conditions which occur with low fluid level,
resulting in accelerated deterioration of ATF transmission
fluid.

In either case, air bubbles can cause overheating, fluid
oxidation, which can interfere with normal valve, clutch, and
servo operation. Foaming can also result in fluid escaping
from transaxle vent where it may be mistaken for a leak.

6. Be sure to examine fluid on dipstick closely.

(Change fluid)

Drain the fluid and check whether there is any evidence of

contamination.

Replenish with new fluid after the cause of any contamination

has been corrected.

{1) Remove drain plug at transaxle case bottom to let fluid
drain. .

(2) Place a drain container with large opening under the \J
transaxle oil pan.

(3) Loosen oil pan bolts and tap pan at one corner to break it

loose allowing fluid to drain, then remove oil pan.
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TFA0283

WS
T
: 5™ brain plug
l 04F000¢

04F0001

(4) Check the oil filter for clogging and damage and replace if
necessary.

(5) Clean drain plug and tighten drain plug with gasket to 30 —
35 Nm (22 - 25 ft.lbs.).

(6) Clean both gasket surfaces of transaxle case and oil pan.

(7) Install oil pan with new gasket and tighten oil pan bolts to
10—~ 12 Nm (7.5 — 8.5 ft.lbs.).

(8) Pour 4.5 liters (4.8 qgts.) of specified ATF into case through
dipstick hole. [Total quantity of ATF required is approx. 7.5
liters (7.9 gts.). Actually however, approx. 4.5 liters (4.8 gts.)
of fluid can be replaced because rest of fluid remains in
torque converter.]

Specified fluid: Dia ATF SP or MITSUBISHI PLUS ATF or
equivalent

(9) Start engine and allow to idle for at least two minutes.
Then, with parking brake on, move selector lever momen-
tarily to each position, ending in “N” Neutral position.

(IO)Add sufficient ATF to bring fluid level to lower mark.
Recheck fluid level after transaxle is at normal operating
temperature. Fluid level should be between upper and
lower marks of “HOT” range. Insert dipstick fully to prevent
dirt from entering transaxle.

11. ENGINE COOLANT (Change)

Check the cooling system parts, such as radiator, heater, and
oil cooler hoses, thermostat and connections for leakage and
damage.

MOOSBEH

CHANGING COOLANT
<Non-Turbo>

1. Remove te heat protectors (front and rear) from the exhaust
manifold.

2. Loosen the radiator drain plug, remove two drain plugs from
the engine block (one for each bank) and remove the
radiator cap to discharge coolant.

3. Remove the reservoir tank and discharge coolant.

4. When coolant has been discharged, pour water through the
filler port to flush coolant passage.

5. Coat the threads of the engine drain plugs with the
specified sealant and tighten the plugs to specification.

Specified sealant: 3M Nut Locking Part No. 4171 or
equivalent
Tightening torque: 40 Nm (29 ft.lbs.)

Fit the radiator drain plug securely.

Mount the reserve tank.

8. Slowly pour coolant into the radiator to the brim and also
into the reserve tank up to the FULL line.

No
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04NOO11

14U0072

9. Install the radiator cap securely.
10. Start'the engine and warm up until the thermostat opens.

11. Race the engine up to around 3,000 rpm several times, then

stop the engine.

12. When the enginé has cooled down, remove the radiator cap
and add coolant up to the brim. Add coolant to the reserve
tank up to the FULL line.

<Turbo>

1. Lift up the vehicle.

2. Loosen the radiator drain plug, remove the drain plug from
the rear bank of the engine and remove the radiator cap to
discharge coolant.

3. Follow the same steps 3 to 12 above.

12. DISC BRAKE PADS (Inspect for wear) MOOSBFD

Check for fluid contamination and wear. Replace complete set
of pads if defective.

Caution

The pads for the right and left wheels should be replaced at
the same time. Never “split” or intermix brake pad sets. All
four pads must be replaced as a complete set.

Thickness of lining (A):
Limit 2.0 mm (.08 in.)

13. BRAKE HOSES (Check for deterioration or
leaks) MOOSBHB

Inspection of brake hoses and tubing should be included in all

brake service operations.

The hoses should be checked for:

1. Correct length, severe surface cracking, pulling, scuffing or
worn spots. (If the fabric casing of the hoses is exposed by
cracks or abrasion in the rubber hose cover, the hoses
should be replaced. Eventual deterioration of the hose may
occur with possible bursting failure.)

2. Faulty installation, casing twisting or interference with
wheel, tire or chassis.

14. BALL JOINT AND STEERING LINKAGE SEALS
(Inspect for grease leaks and damage) MOOSBIC

1. These components, which are permanently lubricated at
the factory, do not require periodic lubrication. Damaged
seals and boots should be replaced to prevent leakage or
contamination of the grease.

2. Inspect the dust cover and boots for proper sealing, leakage
and damage. Replace them if defective.

TSB Revision
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Drain plug

S

Filler plug

11F0004

15. DRIVE SHAFT BOOTS (Inspect for grease
leaks and damage) MOOSBJD

1. These components, which are permanently lubricated at
the factory, do not require periodic lubrication. Damaged
boots should be replaced to prevent leakage or contamina-
tion of the' grease.
2. Inspect the boots for proper sealing, leakage and damage.
Replace it if defective.

16. REAR AXLE (CONVENTIONAL DIFFEREN-
TIAL) (Inspect oil level) — AWD MOOSEPD
Remove the filler plug and inspect the oil level at bottom of filler

hole. If the oil level is slightly below the filler hole, it is in
satisfactory condition.

16. REAR AXLE (LIMITED-SLIP DIFFERENTIAL)
(Oil change) — AWD MOOSBQE

Before changing the rear axle oil, check to make sure that there
is no oil leakage from the rear axle housing.

Remove the drain plug and drain out of the ail.

Put the oil plug back in place, and then pour new oil in through
the filler hole.

17. EXHAUST SYSTEM (CONNECTION PORTION
OF MUFFLER, PIPINGS AND CONVERTER
HEAT SHIELDS) (Check and service as re-

qguired) MOOSBLE
1. Check for holes and gas leaks due to damage, corrosion,
etc.
2. Check the joints and connections for looseness and gas
leaks.

3. Check the hanger rubber and brackets for damage.
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MAIN SEALANT AND ADHESIVE TABLE

cover and camshaft
bearing cap

{4G6 DOHC and 6G7
engines only)

it Recommended
Application brand
1. Sealants for engine accessories
{1)  Sealing between rocker 3M ATD

Part No. 8660
or equivalent

(2) o Sealing between semi-
circular packing and
rocker cover and between
semi-circular packing and
cylinder head

e Oil pressure switch
(except 4G1and 6G7
engines)

3M ATD
Part No. 8660
or equivalent

MO0ZA- -
Application Recol;?;?%”ded
4. Adhesives for interior trim
{1} Adhesion of polyvinyl- 3M Part No.
chloride sheet EC-l 368
or equivalent
(2)  Adhesion of door 3M ATD
weatherstrip to body Part No. 8001 or
3M ATD

Part No. 8011
or equivalent

{3) Engine coolant
temperature switch,
Engine coolant
temperature sensor,
Thermo valve,

Thermo switch, Joints,
Engine coolant
temperature gauge unit
(large size)

3M Nut Locking
Part No. 4171
or equivalent

{3) Sealing between
grommet or packing and
metal seal

3M ATD
Part No.851 3
or equivalent

{4) o Adhesion of headlining
and other interior trim
materials

o Adhesion of fuel tank
to pad

3M Part No.
EC-l 368

or 3M ATD Part No.

8080 or equivalent

(4) Engine coolant
temperature gauge unit
{small size, MD091 056

3M ATD
Part No. 8660
or equivalent

5. Body sealant

e Sealing of sheet metal,
drip rail, floor, body side
panel, trunk, front panel and
the like joints

e Sealing of tailgate hinges

3M ATD

Part No. 8531 or
3M ATD

Part No0.8646
or equivalent

only)
{5) Oil pan _ MITSUBISHI
(except 4G5 engine) GENUINE Part No.
MD9971 10

or equivalent

2. Sealing between glass and
weatherstrip

{1) o Sealing between
tempered glass and
weatherstrip

e Sealing between body
flange and weatherstrip

3M ATD
Part No. 8513
or equivalent

3M ATD
Part No. 8509
or equivalent

(2) Sealing between
laminated glass and
weatherstrip

3M ATD
Part No. 8509
or equivalent

6. Chassis sealant

(1) o Sealing of flange surfaces
and threaded portions
e Fuel gauge unit packing

3M ATD
Part No. 8659
or equivalent

{2)Sealing of flange surfaces,
threaded portions, packing
and dust cover
o Differential carrier packing
e Dust covers for ball joint
and linkage

e Steering gear box packing
and shims

e Steering gear housing
rack support cover and
top cover

e Mating surface of knuckle
arm flange

3M ATD
Part No0.8663
or equivalent

3. Adhesion with ribbon sealer

Waterproof film for door
Fender panel

Splash shield
Mudguard

Rear combination lamp

3M ATD
Part No. 8625
or equivalent

(3)Sealing between accelerator
arm bracket and toeboard

Drying sealant

(4)Sealant for drum brake
shoe hold-down pin and
wheel cylinder

3M ATD
Part No.851 3
or equivalent
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Application Recog:ggnded
7. Fast bonding adhesive
Adhesion of all materials 3M ATD

except polyethylene, poly-

propylene, fluorocarbon resin

or other materials with
highly absorbent surface

Part No. 8155
or equivalent

8. Anaerobic fast bonding
adhesives

{1} Fixing of bolts and screws
e Tightening of drive gear
to differential case
« Bolts for coupling tilt
steering upper column
with lower column
(2) Fixing of bearing, fan, pulley
and gear connections
(3) Sealing of small recess or
flange surface

3M Stud locking
Part No. 4170
or equivalent

(4)Steering angle stopper bolt
(jeep)

3M Nut locking
Part No. 4171
or equivalent

9. Undercoat

3M ATD
Part No. 8864
or equivalent
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.UBRICATION SYSTEM

Oil pressure switch

Oil pressure
gauge unit

T

Oil filter

Relief valve

7LU0025
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SPECIFICATIONS
GENERAL SPECIFICATIONS

M11CA--

Items Non-Turbo Turbo
Type V-type, DOHC V-type, DOHC
Number of cylinders 6 6
Bore  mm (in.) 91 .1(3.587) 91 .1 (3.587)
Stroke  mm (in.) 76.0 (2.992) 76.0 (2.992)
Piston displacement  cc {cu.in.) 2,972 (181.4) 2,972 (181.4)
Compression ratio 10.0 8.0
Firing order 1-2-3-4-5-6 1-2-3-4-5-6
Valve timing
Intake valve
Opens (BTDC) 16 16
Closes (ABDC) 55" 55"
Exhaust valve
Opens (BBDC) 48 50"
Closes (ATDC) 15 17
SERVICE SPECIFICATIONS M11CB--
Items Standard value Limit

Compression pressure  kPa (psi}/rpm
Non-Turbo
Turbo

Compression pressure difference of all
cylinder  kPa (psi)

Manifold vacuum
Non-Turbo
Turbo

Basligc ignition timing at curb idle speed

mmHg (in.Hg.)

Actual ignition timing at curb idle speed
BTDC

Curb idle speed  rpm

520 (20)
495 (19)
5 + 2"

Approx. 15”

700 =100

min. 980 (139)/250 - 400
min. 810 (115)/250 — 400
max. 100 (14)
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Oversize rework dimension of valve

seat hole  mm (in.)
Intake  0.3(.012)O.S.
0.6{.024)O.S.
Exhaust 0.3 {.012) O.S.
0.6 (.024)0.s.

Oversize rework dimension of valve
seat hole depth  mm (in.)

Intake  0.3(.012)0.S.
0.6(.024) 0.S.
Exhaust 0.3 (.012) O.S.
0.6(.024)0.S.

Oversize rework of valve guide hole

36.300 - 36.325 (1.4291 - 1.4301)
36.600 - 36.625 (1.4409 — 1.4419)
33.300- 33.325 (1.31 10— 1.3120)
33.600 - 33.625 (1.3228 — 1.3238)

7.5 7.7(.295~ ,303)
7.8 - 8.0(.307 - .315)
7.9-8.1 (.311- ,319)
8.2 - 8.4(323-.331)

Items Standard value Limit
Cylinder head
Overall height  mm (in.) 132 (5.20) -0.2 (-.008)*
Flatness of gasket surface ~ mm (in.) Max. 0.03 {.0012) 0.2 (.008)

(both intake and exhaust)  mm (in.)
0.05¢.002)0.S. 13.050-13.068 (.5138 - .5145)
0.25(.010) O.S. 13.250 — 13.268 (.5217 —.5224)
0.50 (.020)0.S. 13.500 —13.518(.56315 ~.5322)
Camshaft
Cam height mm (in.)
Intake 35.49 (1.3972) 34.99 (1.3776)
Exhaust 35.20 (1.3858) 34.70 (1.3661)
Journal O.D.  mm (in.) 26 (1.02)
Bearing oil clearance mm (in.) 0.05 ~ 0.09 {.0020 - .0035)
Valve
Valve length mm (in.)
Intake 106.3 (4.185)
Exhaust 105.4 (4.150)
Stem O.D. mm (in.)
Intake 6.6 {.260)
Exhaust 6.6 (.260)
Face angle 45 - 455"
Thickness of valve head (Margin)
mm {in.}
Intake 1.0(.039) 0.5(.019)
Exhaust 1.5{.059) 1.0(.039)
Clearance (Valve stem to guide) mm (in.)
Intake 0.02 — 0.05(.0008 —.0020) 0.10 (.0039)
Exhaust 0.05 — 0.09 (.0020 —.0035) 0.12 {.0047)

* Limit must be -0.2 mm (-.008 in.) combined with amount of grinding of cylinder block gasket surface.
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11-6 ENGINE — Specifications

Items Standard value Limit
Valve guide
Length  mm (in.)
Intake 455 (1.791)
Exhaust 50.5 (1.988)
Service size  mm (in.) 0.05 (.002}, 0.25 (.010),
0.50 (.020) Oversize
Valve seat
Width of seat contact ~mm (in.) 0.9 - 1.3(.035-.051)
Seat angle 44 - 445"
Valve spring
Free length  mm (in.) 46.9 (1.846) 45.9 (1.807)
Load Nf{lbs.) 280 (62) at installed height
Installed height mm (in.) 37.9 (1.492) 38.9 (1.531)
Squareness Less than 2" 4"
Cylinder block
Cylinder bore  mm (in.) 91.10 (3.5866)
Out-of-roundness and taper of cylinder Less than 0.02 (.0008)
bore  mm (in.)
Flatness of gasket surface ~mm (in.) Less than 0.05 (.0020) 0.10 (.0039)
Piston
0.0 mm (in.) 91.10 (3.5866)
Clearance (Piston to cylinder) —mm (in.) 0.03 - 0.05{.0012 —.0020)
Ring groove width ~ mm (in.)
No. 1 1.2 (.047)
No. 2 1.5(.059)
Oil 3.0(.118)
Service size  mm (in.) 0.25 (.010), 0.50(.020),
0.75 (.030), 1.00(.039)
Oversize
Piston ring
Side clearance mm (in.)
No. 1 0.03 — 0.07 {.0012 -.0028) 0.1{.004)
No. 2 0.02 - 0.06 (.0008 —.0024) 0.1{.004)
End gap mm (in.)
No. 1 0.30 — 0.45(.0118-.0177) 0.8 {.031)
No. 2 0.45 - 0.60 {(.0177 —.0236) 0.8 (.031)
Oil ring side rail  mm (in.) 0.20 — 0.60 {.0079 —.0236) 1.0(.039)
Service size  mm (in.) 0.25 (.010), 0.50 {.020),
0.75 {.030),1.00(.039)
Oversize
Connecting rod
Bend mm (in.) 0.05 {.0020) or less
Twist  mm (in.) 0.1 (0.004) or less
Big end to thrust clearance mm (in.) 0.10 — 0.25 (.0039 —.0098) 0.4 (.016)

Piston pin press-in load N (lbs.)

7,500 — 17,500 (1,686 — 3,934)
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Items Standard value Limit
Connecting rod bearing

Oil clearance  mm (in.) 0.016 - 0.046 (.0006 - .0018) 0.1 (.004)
Crankshaft main bearing

Oil clearance  mm (in.) 0.019 - 0.044 (.0007 —-.0017) 0.1 {.004)
Crankshaft

Pin0.D. mm (in.) 49.9 (1.965)

Journal O.D.  mm (in.) 59.9 (2.358)

Out-of-roundness of journal and pin Less than 0.003 {.00012)

mm (in.)
Taper of journal and pin ~ mm (in.) Less than 0.005(.0002)
End play mm (in.) 0.05 — 0.25 {.0020 - .0098) 0.3(.012)

QOil pressure at curb idle speed  kPa (psi)
[Conditions: oil temperature is 75 to 90°C
(167 to 194°F)]

80 (11.4) or more

Oil pump
Side clearance  mm (in.)
Body clearance
Side clearance

0.100-0.181 (.0039-.0071)
0.040-0.095(.0016 —-.0037)

Relief spring
Free length  mm (in.)
Load [37 N (8.3Ibs)] mm (in.)

438 (1.724)
40.1 (1.579)

Drive belt

For alternator (Vehicle without air
conditioner)

Deflection ~ mm (in.)
Inspection
New belt
Used belt

Tension N (Ibs.)
Inspection
New belt
Used belt

For alternator and air conditioner
compressor

Deflection ~ mm (in.)
Inspection
New belt
Used belt

For power steering pump

Deflection ~ mm (in.)

4.0-55(157-.216)
3.5-4.0(138-.157)
4.0-5.0 (.157-.197)

350 — 600 (77 - 132)
650 ~ 850 (143 ~ 187)
450 ~ 600 (99 - 132)

4.0-5.5(157-.218)
3.5-4.0 (.138-.157)
4.0-5.0(157-.197)

9.0 - 11.0(.354 - ,433)

Timing belt

Amount of projection of auto tensioner
rod mm (in.)

(distance between the tensioner arm and

auto tensioner body)

3.8-45(149-~ .177)

| TSB Revision




11-8

ENGINE — Specifications / Special Tools

SEALANTS —
Items Specified sealant
Oil pan MITSUBISHI GENUINE Part No. MD9971 10 or equivalent
Oil seal case

Oil pressure switch
Oil pressure gauge unit
Rocker cover

3M ATD Part No.8660 or equivalent

SPECIAL TOOLS

M11DA- -

Tool

Number

Name

Use

MB990938-01

Handle

Use with MD998718-01

MD998051-01

Cylinder head bolt
wrench

Loosening and tightening of cylinder head bolt

MD998717-01 Crankshaft front Installation of crankshaft front oil seal
oil seal installer

MD998718-01 Crankshaft rear oil Installation of crankshaft rear oil seal
seal installer

MD998727 Oll pan remover Removal of oil pan

MD998735 Valve spring Removal and installation of valve and
compressor related parts

MD998761 Camshatt. oil seal Installation of camshaft oil seal

installer
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Tool Number Name Use

MD998762 Circular packing Installation of circular packing
installer '

MD298763 Valve stem seal Installation of valve stem seal
installer

MD998764 Piston pin setting Removal and installation of piston pin
base Use with MD998765

MD998765 Piston pin setting Removal and installation of piston pin

base

Use with MD998764

MB930767-01

End yoke holder

Supporting the sprocket and shaft pulley -
when attaching or detaching them.

MD998754 Crankshaft pulley Supporting the cran kshaft puliey when
holder crankshaft bolt and pulley are removed or
reinstalled. Use together with MB990767-01!
MD998767 Tensioner pulley Adjustment of timing belt

socket wrench
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ENGINE — Troubleshooting

TROUBLESHOOTING

M11EAAQ

Symptom

Probable cause

Remedy

Compression too low

i Cylinder head gasket blown

Replace gasket

Piston ring worn or damage

Replace rings

Piston or cylinder worn

Repair or replace piston and/or cylinder
block

Valve seat worn or damage

Repair or replace valve and/or seat ring

Oil pressure drop

Engine oil level too low

Check engine oil level

Oil pressure switch faulty

Replace oil pressure switch

QOil filter clogged

Install new filter

Oil pump gears or cover worn

Replace gears and/or cover

Thin or diluted engine oil

Change engine oil to correct viscosity

Oil relief valve stuck (opened)

Repair relief valve |

Excessive bearing clearance

Replace bearings

Oil pressure too high

Oil relief valve stuck (closed)

Repair relief valve

Noisy valves

Incorrect lash adjuster

Replace lash adjuster

Thin or diluted engine oil (low oil pressure)

Change engine oil

Valve stem or valve guide worn or damage

Replace valve and/or guide

Connecting rod noise/
nain bearing noise

Insufficient oil supply

Check engine oil level

Thin or diluted engine oil

Change engine oil

Excessive bearing clearance

Replace bearings

Timing belt noise

Incorrect belt tension

Adjust belt tension

TSB Revision
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11-11

<Vehicle without air conditioner>

Alternator Tension pulley

idler pulley

Power steering
pump pulley
Crankshaft

Tension pulley
pulley

01F000

<Vehicle with air conditioner>

Alternator Tension pulley

Idler pulley

Power steering

Tension pulley

pump pulley
Air conditioner Crankshaft
compressor pulley pulley 01F008

SERVICE ADJUSTMENT PROCEDURES

M11FMBG

DRIVE BELTS TENSION ADJUSTMENT

(1) Check that the belts are not damaged and are properly fit
into the pulley grooves.

Caution

1. When installing the V-ribbed belt, check that the
V-ribs are properly fit without misalignment.

2. If creaking or slippage is observed, check the belt
for wear, damage, or breakage on the pulley contact
surface, check the pulley for scoring, in addition to
sag inspection.

3. Check that the V-ribbed belt is not resting on the
tension pulley or idler pulley flange.

(2) Apply 100 N (22 lbs.) force to the belt back midway
between the pulleys as shown in the illustration, measure
the deflection or by using a belt-tension gauge, check the
belt's tension.

Standard value:
<Vehicle without air conditioner>

Adjustment value
ltems Check value
New belt Used belt
For alter- Deflection 40 - 55 35-40 .| 40-50
nator mm (in.) (157 — .216){(.138 — .167) | (.157 — .197)
Tension 350 - 600 650 — 850 450 — 600
N (Ibs.) (77 — 132) | (143 — 187) | (99 — 132)
For P/S Deflection 9.0 - 11.0
pump mm (in.) (.354 — .433) - -

<Vehicle with air conditioner>

Adjustment value
ltems Check value
New belt Used belt
For alter- Deflection 40 -55 35-40 40 - 5.0
nator mm (in.) (157 — .216) | {.138 — .157) | (.1567 — .197)
and A/C
compressor
For P/S Deflection 9.0 - 11.0
pump mm (in.) (.354 — .433) e -
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ENGINE - Service Adjustment Procedures.

Alternator puliey

Idler pulley

Crankshaft
pulley

Fixing nut 01F0008

Alternator pulley

Crankshaft
pulley

Air condi-

tioner

COWWGSSOr . 3 Tension pulley

ulle ixing nut

putiey g 01N0OT
13L0238
Fixing

Tension pulley

Power steering
pump pulley

Crankshaft pulley

01NOO7

TENSION ADJUSTMENT OF THE ALTERNATOR DRIVE
BELT <Vehicle without air conditioner>

(1) Remove front under cover panel <Vehicle with active
aero> (Refer to GROUP 51 — Aero Parts.).

(2) Remove under covers (front L.H., side L.H.).

(3) Loosen tension pulley fixing nut.

(4) Adjust belt deflection with adjusting bolt.

(5) Tighten fixing bolt.

(6) Run the engine one time or more.

(7) Check the belt tension. Readjust, if necessary.

(8) Install under covers.

DEFLECTION ADJUSTMENT OF THE ALTERNATOR AND
AIR CONDITIONER COMPRESSOR DRIVE BELT <Vehicle
with air conditioner>

(1) Use straight handle box wrench to loosen tension pulley
fixing nut.

(2) Adjust belt deflection with adjusting bolt.

(3) Use straight handle box wrench to tighten fixing nut.

(4) Run the engine one time or more.

(5) Check the belt deflection. Readjust, if necessary.

DEFLECTION ADJUSTMENT OF POWER STEERING PUMP
DRIVE BELT

(1) Insert an extension bar (insertion depth 12.7 mm), etc. into
the opening at the end of the tension pulley bracket.
(2) Loosen the tension pulley fixing bolts in the order of B and

(3) Move the extension bar installed to the tension pulley in the
direction of arrow to adjust the belt tension.

(4) Tighten the tension pulley fixing bolts in the order of A and
B.

Tightening torque: 35 -~ 50 Nm (25 -~ 36 ft.lbs.)

(5) Give the crankshaft two turns in normal direction (clock-
wise) to run in the belt.
(6) Check the belt deflection. Readjust, if necessary.
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ENGINE — Service Adiustment Procedures 11-13

Engine spee

c

connector (b

~ 7FU0935

= 7

Connector
ignition tim

o

Jumper wire_ ]

¢O_=

r
ing

adjustment (brown)

/
7FU0937

IGNITION TIMING ADJUSTMENT M1FLAF

{1) The vehicle should be prepared as follows before the
inspection and adjustment.

Engine coolant temperature: 80 — 95°C (176 — 205°F)
Lights, electric cooling fan and accessories: OFF
Transaxle: neutral {P for A/T)

Steering wheel: neutral position

(2) Insert a paper clip to the connector, and connect a
tachometer to the paper clip.

NOTE

Do not use the Multi-use tester.

If tested with the Multi-use tester connected to the
diagnosis connector, the ignition timing will not be the basic
timing but be ordinary timing.

(3) Set the timing light.
(4) Start the engine and run at idle.
(5) Check curb idle speed.

Curb idle speed: 700 =100 rpm

NOTE
The engine speed indicated is a third of actual speed. In
other words, the reading of the tachometer times 3 is actual
speed.

(6) Turn OFF the ignition switch.

(7) Using a jumper wire, ground the ignition timing adjusting
terminal.

NOTE
Grounding this terminal sets the engine to the basic ignition
timing.

(8) Start the engine and run at idle.

(9) Check basic ignition timing.

Basic ignition timing: 5" BTDC * 2"

(10)if not within the standard value range, loosen the crank
angle sensor mounting nut and adjust by turning the crank
angle sensor. Turning it to the counterclockwise retards
timing, and to the clockwise advances it.

(1 DAfter adjustment, tighten mounting nut taking care not to
move the crank angle sensor.

(12)Turn OFF the ignition switch.

(13)Disconnect the jumper wire connected at step (7).

(14)Start and run the engine at curb idle speed.
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ENGINE — Service Adjustment Procedures

(15)Check to be sure that the idling ignition timing is the correct
timing.
Actual ignition timing: Approx. 15" BTDC
NOTE

(1) I1gnition timing is variable even under normal operation.
(2) And it is automatically advanced at higher altitudes.

CURB IDLE SPEED INSPECTION M11FMAB
(1) The vehicle should be prepared as follows before the
inspection.

Engine coolant temperature: 80 — 95°C (176 — 205°F)
Lights, electric cooling fan and accessories: OFF
Transaxle: neutral (P for A/T)

Steering wheel: neutral position

detection
connector
(blue)

Engine speed

(2) Connect a tachometer. (Refer to P.I 1-13.)

(3) Set a timing light.

(4) Using a jumper wire, ground the ignition timing adjusting
terminal.

(5) Start the engine and let it idle.

(6) Check whether or not the ignition timing is the standard
value; if not, adjust.

Standard value: 5" BTDC + 2"

NOTE
Check the ignition timing with the Multi-use tester not

7FU0935

connected to the diagnosis connector.

(7) Remove the jumper wire from the ignition timing adjusting
terminal.

(8) When using the Multi-use tester, turn OFF the ignition
switch and connect the tester to the diagnosis connector.

(9) Idle the engine for two minutes.

(10)Check the idle speed.

Curb idle speed: 700 = 100 rpm

NOTE

(1) The idling speed is automatically regulated by the
idle-speed control system.

(2)’ The engine speed indicated is a third of actual speed. In
other words, the reading of the tachometer times 3 is
actual speed.

(11)If not within the standard value range, refer to GROUP 13 —
Service Adjustment Procedures.
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ENGINE — Service Adjustment Procedures 11-15

COMPRESSION PRESSURE CHECK M11FFAK

(1) Before checking compression, ensure that engine oil, the
starter motor, and battery are all in normal operating
condition.

(2) Start the engine and wait until engine coolant temperature
has risen to 80 — 95°C (176 — 205°F).

(3) Remove the all spark plugs.

& N (4) Crank the engine to remove any foreign objects in the
cylinders.

Caution

Cover the spark plug holes with shop towel, etc., in
order to keep expelled foreign objects from flying out,
and keep away from the holes. When measuring
compression with water, oil, or fuel having entered the
cylinder through a crack, etc., these will come flying out
//-, of the spark plug hole hot and fast, so be sure to take

the proper precautions.
Set the compression gauge to the spark plug hole.

7EN021¢ (5)

(6) Holding the throttle valve full open, crank the engine and
measure compression.

Limit:
<Non-Turbo> min. 980 kPa (139 psi)
<Turbo> min. 810 kPa (115 psi)

(7) Perform (5) and (6) above for all the cylinders, ensuring that
compression pressure differential for each of the cylinders
is within the specified limit.

Limit: max. 100 kPa (14 psi)

(8) If a cylinder's compression or pressure differential exceeds
the limit, add a small amount of oil through the spark plug
hole and repeat steps (5) — (7).

(») If the addition of oil brings compression up, it is possible
that there is harmful friction between the piston ring
and cylinder wall.

(2 If not compression up, valve seizure, poor valve seating,
or a compression leak from the gasket are all possible.
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ENGINE — Service Adjustment Procedures

7EN0314

MANIFOLD VACUUM INSPECTION

(1) The vehicle should be repaired as follows before the
inspection. \J
e Engine coolant temperature: 80 — 95°C (176 — 205°F)
e Lights, electric cooling fan, and accessories: OFF
e Transaxle: Neutral (P for A/T)
e Steering wheel: neutral position

M11FNAR

(2) Connect a tachometer. (Refer to P.I I-I 3.)

(3) Disconnect the vacuum hose from the nipple for taking off
fuel pressure regulator vacuum from the air intake plenum.

(4) Conncet a three-way joint between the removed vacuum
hose and the nipple and connect a vacuum gauge to the
joint.

(5) Start the engine and check that idle speed is within the
standard value range.

(6) Check the manifold vacuum.

Standard value;
<Non-Turbo>
<Turbo>

Approx. 520 mmHg (20 in.Hg)
Approx. 495 mmHg (19 in.Hg)

LASH ADJUSTERS CHECK

If an abnormal noise is heard from the lash adjusters, check as
follows.

Ml 1 FEAF

(1) After warming up the engine, stop it.

(2) While installed to the cylinder head, press the part where
the rocker arm contacts the lash adjuster at the very top. If
the adjuster is normal, the part pressed will feel very hard.

(3) If it easily moves all the way downward when pressed,
there is a malfunction of the lash adjuster and it should be
replaced with a new one.

(4) If it feels spongy or elastic, probably oil with air mixed in it
has entered the lash adjuster. Check whether the amount
of oil is too much or is not enough and the cause of air
becoming mixed into the oil is a damaged oil screen or oil
screen gasket.

(5) After repairing the cause of the air leak, warm up the engine
and then drive the vehicle at low speed for a while. Stop the
engine and leave it off for a few minutes; then restart the
engine and drive at low speed. Repeat this procedure
several times during the course of about one hour so as to
remove the air from the oil.
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ENGINE — Engine Assembly

ENG

REMOVAL AND

INE ASSEMBLY
INSTALLATION

L

Pre-removal Operation
o Release of Residual Pressure from High
Pressure Fuel Hose
(Refer to GROUP 13 - Service Adjustment
Procedures.)
o Removal of Cruise Control Pump and
Link Assembly
(Refer to GROUP 13 — Cruise Control.)
e Removal of Hood
(Refer to GROUP 42A - Hood.)
o Removal of Air Hose and Air Pipe <Turbo>
(Refer to GROUP 15 — Inter Cooler.)
e Removal of Front Exhaust Pipe
(Refer to GROUP 15 — Exhaust Pipe and Main Muffler )
o Removal of Transaxie Assembly
{(Refer to GROUP 22,23 — Transaxle Assembly.)
o Removal of Radiator
(Refer to GROUP 14 — Radiator.)

M11SA-B

Post-installation Operation
o Installation of Radiator
(Refer to GROUP 14 — Radiator.)
o Instalfation of Cruise Control Pump and
Link Assembly
(Refer to GROUP 13 — Cruise Control.}
o Installation of Transaxle Assembly
(Refer to GROUP 22, 23 — Transaxle Assembly.)
o Installation of Front Exhaust Pipe
(Refer to GROUP 15 — Exhaust Pipe and Main Muffier.)
o Installation of Air Hose and Air Pipe <Turbo>
(Refer to GROUP 14 —inter Cooler.)
o Installation of Hood
(Refer to GROUP 42A —Hood.)
o Supplying of Engine Qil
(Refer to GROUP 00 — Maintenance Service.)
o Adjustment of the Accelerator Cable
(Refer to GROUP 13 — Engine Control.)

40-45 Nm
29 -33ft.lb

Removal steps

. Connection of accelerator cable

. Connection of brake booster vacuum hose
. Connection of booster vacuum

hose <Turbo>

Connection of fuel return hose

. Connection of fuel high pressure hose
. Connection of ground cable

. Solenoid valve assembly

. Connection of vapor hose

. Connection of heater hose

. EGR temperature sensor connector
<Vehicles for California>

COoONoOUIA WNE

-

5Nm
4 ft.Ibs.

.

43 Nm
31 ft.lbs.

11. Drive belt (Alternator and air conditioner)
(Refer to P.I'1-11.)

Drive belt (Power steering)

(Referto P.I |- 1.)

Connection of alternator harness
Oxygen sensor connector <Turbo>

Air conditioner compressor

Power steering oil pump

Oil pressure switch connector (Power steer-
ing)

Connection of oil cooler pipes <Turbo>

12.

13.
14.
15.
16.
17.

18.

01F0043
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11-18 ENGINE — Engine Assembly

19. ISC servo connector

20. TPS connector

21. Oil pressure switch and oil
pressure gauge unit connector

22. Fuel injector harness connector

23. Knock sensor connector

24. Crankshaft angle sensor connector

25. Engine coolant temperature
switch connector (Air conditioner)

26. Engine coolant temperature
Sensor connector

27. Engine coolant temperature
gauge unit connector

28. Condenser connector

29. Ignition coil connector

30. Power transistor connector

31. Fuel injector connector

32. Variable induction motor connector
<Non-Turbo>

33. Oxygen sensor connector <Turbo>

100 - 120 Nm
72 - 87 ft.lbs.

36-43 ft.ibs.

*» ¢ * 34. Engine mounting bracket
35. Rear roll stopper bracket and engine
connection bolt
36. Front roll stopper bracket and engine
connection bolt
4% ¢ a 37. Engine assembly

25 ft.lbs.

50-60 Nm

36 - 43 ft.lbs.

01F0018

70 Nm
,51ft.lbs

01F0041
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ENGINE — Enaine Assemblv 11-19

SERVICE POINTS OF REMOVAL M11SBEH
15. DISCONNECTION OF Ail? CONDITIONER COMPRES-

37.

34.

SOR / 16. POWER STEERING OIL PUMP

Disconnect air conditioner compressor and power steering
oil pump (with the hose).

NOTE

The removed air conditioner compressor and power steer-
ing oil pump should be fastened (by using rope, etc.) in a
position that will not interfere with the removal/installation
of the engine assembly.

REMOVAL OF ENGINE MOUNT BRACKET

Before removing the engine mount bracket installation bolt,
use a chain block or similar arrangement to suspend the
engine assembly (to the extent that there is no looseness of
the chain).

REMOVAL OF ENGINE ASSEMBLY

After checking that the cables, hoses, harness connectors,
etc. are all removed, slowly raise the chain block to lift the
engine assembly upward out of the engine compartment.

SERVICE POINTS OF INSTALLATION MI 1SDBC

37.

Engine mount bracket

Body
side

Stopper

01N0052

34.

INSTALLATION OF ENGINE ASSEMBLY

When mounting the engine, check to be sure that the
cables, hoses, harness connectors, etc. are all in the correct
position.

INSTALLATION OF ENGINE MOUNT BRACKET

Attach the engine mounting bracket so that the arrow mark
on the mounting stopper is in the direction as shown in the
illustration.
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11-20 ENGINE — Camshaft Oil Seals
CAMSHAFT OIL SEALS

M11ZA-B
REMOVAL AND INSTALLATION \v)
Pre-removal and Post-installation Operation Adjustment
. (Eer%novalsnd Installation of Timing Belt e Accelerator Cabie
efertoP.11-26)) fer to GROUP 13 -- Engine Control.,
e Removal and Installation of Intake Manifold (et 9 )
(Refer to GROUP 15 ~ Intake Manifold.)
3Nm
2.2 ft.lbs.
3Nm
2.2 ft.lbs.
65 ft.Ibs. 6 \
7 01N0040
Removal steps
1. Center cover (front bank)
2. Connection for spark plug cables Rocker cover
3. Connection for breather hose gasket
4. Connection for PCV hose /
e * 5. Rocker cover
4 o * 6. Camshaft sprocket 10 mm 10 mm
&% »e 7 Camshaft oil seals (4 in) G {4in))
01A0047
Sealant: 3M ATD Part
01N0042 No. 8660 or equivalent
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ENGINE — Camshaft Oil Seals 11-21

i . i
01MO0031

01M0032

Cylinder|
head
side

-

01M0031

~

01L1064

7EN0226

Rear bank

Front bank

01L1059

SERVICE POINTS OF REMOVAL M11ZBAG
6. REMOVAL OF CAMSHAFT SPROCKET

Using a wrench at the hexagonal part of the camshaft (to
prevent the crankshaft from turning), loosen the camshaft
sprocket bolt.

Caution
Do not hold the camshaft sprocket with a tool, or a
damaged sprocket could result.

7. REMOVAL OF CAMSHAFT OIL SEAL

(1) Cut out a portion in the camshaft oil seal lip.
(2) Cover the tip of a screwdriver with a cloth and apply it to
the cutout in the oil seal to pry off the oil seal.

Caution
Use care not to damage the camshaft and cylinder
head.

SERVICE POINTS OF INSTALLATION M112DAl

7. INSTALLATION OF CAMSHAFT OIL SEAL

(1) Apply a small amount of engine oil to the oil seal lip.
(2) Using the special tool, insert the oil seal.

6. INSTALLATION OF CAMSHAFT SPROCKET

Using a wrench at the hexagonal part of the camshaft (to
prevent the crankshaft from turning), tighten the camshaft
sprocket bolt.

Caution
Do not hold the camshaft sprocket with a tool, or a
damaged sprocket could result.

5. INSTALLATION OF ROCKER COVER
Tighten the rocker cover bolts in the order shown in the

illustration.

NOTE’

(1) Only No. 5 bolt in the rear-bank differs from other bolts
in length.
Rear bank No. 5 bolt .................c..c.ooov..., 20 mm (.791in.)
Except rear bank No. 5 bolt ......c..cc.cceeeee. 10 mm (.39 in.)

(2) Bolts are color-coded for the front and rear banks as
follows: _
Front bank ......... ... .. oo Black
Rear bank ... Green

(3) When the rocker cover gasket has been replaced,
tighten bolts in this order and then, retighten bolts 1 to 6
to 4 Nm (2.9 ft.lbs.).
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11-22 ENGINE — Oil Pan and Oil Screen

OIL PAN AND OIL SCREEN
REMOVAL AND INSTALLATION

M1tHA- -

Pre-removal and Post-installation Operation
Draining and Refilling
o Engine Oil
(Refer to GROUP 00 — Maintenance Service.)
Removal and Installation
e Front Air Dam <Active Aero>
(Refer to GROUP 51— Aero Parts.)
o Under Cover
e Front Exhaust Pipe .
(Refer to GROUP 15 — Exhaust Pipe and Main
Muffler.)
o Transfer Assembly <AWD>

01L0156

| (Refer to GRQUP 22, 23 — Transfer Assembly.)

31Nm No. MD9971 10 or equivalent

2

Sealant: MITSUBISHI GENUINE Part

22 ft.lbs.

19 Nm
14 ft.lbs.

" 9Nm
< 7 ft.ibs.

4 %\\75Nm

Ksﬁt.lbs.
a b 36N

6 Nm
26 ft.lbs.

(6NmM
4 ft.Ibs.

Removal steps

1. Left member

2 Starter

‘3. Transaxle stay (front)

4. Transaxle stay (rear) <FWD>

5. Bell housing cover

6. Connection of oil return pipes
<Turbo>

7. Qil pan

60-70 Nm 8. Oilscreen

43 - 51 f.ibs.

50 —70 Nm
43 - 51 ft.lbs.

N\

N

“1F0006
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ENGINE - Cvylinder Head Gasket

11-23

CYLINDER HEAD GASKET
REMOVAL AND INSTALLATION

Pre-removal and Post-installation Operation
Draining and Supplying
o Engine Coolant
(Refer to GROUP 00 — Maintenance Service.)
Removal-and Installation
¢ AirIntake Manifold
(Refer to GROUP 15 — Air Intake Manifold.)
o Turbocharger <Turbo>
(Refer to GROUP 15 — Turbocharger.)
¢ ExhaustManifold
(Refer to GROUP 15 — Exhaust Manifold.)
e TimingBelt
(Referto P.11-26.)

3Nm
2.2 ft.ibs.

<Cold engine>
(Turbo)

120 - 130 Nm
87 — 94 ft.ibs.
(Non-turbo}
105 - 115Nm
76 — 83 ft.lbs.

90 Nm 01F0021
65 ft.Ibs.

MI11JA-B

Adjustment
e Accelerator Cable

(Refer to GROUP 13 = Engine: Control.)
e Engine Adjustment

(Referto P.11-11.)

« 3Nm
O 5 2ttlbs.

011021 7

Rocker cover
gasket
10mm 10 mm
(4in.) 1.4in)
01A0047
Sealant: 3M ATD Part
No. 8660 or equivalent

<Cold engine>
f/ (Turbo)
120-130 Nm
@ 87 — 94 ft.Ibs.
(Non-turbo)

105-115Nm
76 - 83 ft.ibs.

Removal steps

1. Pipe assembly
2. Blow-by hose
3. Center cover (Front bank)
4. Spark plug cable
»« 5 Rocker cover
e ¢ a 6. Intake camshaft sprocket
7.Timing belt rear cover (Center)
8. Ignition caoill
9. Connection of heater hose
10. Connection of water hoses <Turbo>
11. Connection of radiator hose
12. Thermostat housing
13. Connection of water inlet pipe (Front bank)
e» o + 14. Cylinder head assembly
»« 15 Cylinder head gasket
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11-24 ENGINE - Cylinder Head Gasket 1

SERVICE POINTS OF REMOVAL M11JBBF
6. REMOVAL OF INTAKE CAMSHAFT SPROCKET

(1) Using a wrench, hold the camshaft at its hexagon and
remove the camshaft sprocket bolt.

Caution
Locking the camshaft sprocket with a tool damages

the sprocket.
(2) Remove the camshaft sprockets.

14. REMOVAL CYLINDER HEAD ASSEMBLY
Using the special tool, remove the cylinder head assembly.

i ’ & '.( "/ ? 4
SN Y

M‘D998051Q .? ‘{&1
[ SRR

— SERVICE POINTS OF INSTALLATION -
identification 15. INSTALLATION OF CYLINDER HEAD GASKET

mark
(1} Make sure that the gasket has the proper identification

mark for the engine. \
(2) Lay the cylinder head gasket on the cylinder block with | )
the identification mark at the front top.

01N0095

14. INSTALLATION OF CYLINDER HEAD ASSEMBLY

(1) Use a scraper to clean the gasket surface of the cylinder
head assembly.

Caution
Take care that no foreign material gets into the

7 cylinder, coolant passages or oil passages.
(2) Using the special tool and a torque wrench, tighten the
bolts to the specified torque in the order shown in the |
— 7 illustration. (in two or three cycles) ‘
‘0lL0472 0111044 .
, . Caution
Install the head bolt washers with shear droop
6 02 e3 o7 Rear upward as shown in the illustration.
05 o1 04 o8 bank (3) Back off the bolts once and tighten them to the
specified torque as shown in step (2). <Turbo>

’ 0111058
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ENGINE — Cylinder Head Gasket 11-25

6. INSTALLATION OF INTAKE CAMSHAFT SPROCKET

Using a wrench, hold the camshaft at its hexagon and

tighten the bolt to specification.

Caution

Locking the camshaft sprocket with a tool damages the

sprocket.

7EN0226
Rear bank 5. INSTALLATION OF ROCKER COVER

Tighten the rocker cover bolts in the order shown in the

illustration.

NOTE

(1) Only No. 5 bolt in the rear bank differs from other bolts
in length.
Rear bank No. 5 bolt ...c.cocoovnveciiiincnne. 20 mm (.79 in.)
Except rear bank No. 5 bolt .................... 10 mm (.39 in.)

509 010 011 o6 (2) Bolts are color-coded for the front and rear banks as
follows:
3 7
° - O1TO%9 Front bank .....cooeeeeimiieeieeeeee e Black

Rearbank . ... ... Green

(3) When the rocker cover gasket has been replaced,
tighten bolts in this order, and then retighten bolts 1 to 6
to 4 Nm (2.9 ft.bs.).
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11-26 ENGINE — Timing Belt

TIMING BELT KA
REMOVAL AND INSTALLATION \

Pre-removal Operation BR
o Removal of the Under Cover (FrontL.H.,
side L.H.)
e Removal of Front Under Cover Panel
<Vehicle with Active Aero>
(Refer to GROUP 51— Aero Parts.)
e Removal of Cruise Control Pump and
Link Assembly
<Vehicle with Cruise Control>
(Refer to GROUP 13 — Cruise Control.)
¢ Removal of Alternator Assembly
(Refer to GROUP 16 — Alternator.)
o Raise and Suspend the Engine to the Extent Turbocharger
Force is not Applied to the Engine Mount OSF0003

10-12Nm
7 -9 ft.lbs.

10-12Nm,
7-9ft.bs.

100- 120 Nm
72 - 87 ft.ibs.

35 Nm )
25 ft.Ibs. \
® 70Nm
. & 49 ft.lbs.

10-12Nm
7-9ft.lbs.

50 Nm
36 ft.ibs.

105-115Nm 6575 Nm @j

76 — Ibs. -
Removal steps 83ftlbs. 47 S4ftibs. 480_ 190 Nm

1. Air hose = 130 - 137 ft.lbs.
2. Air pipe
3. Tensioner assembly 4 N m ——@
4, I?’give belt (power steering) 4 2 9ftlbs.
efertoP.11-11.) ; : -
', Post-installation Operation
hadh = Cranll(s?lafé |pU||E|3y o Installation of Alternator Assembly
6. Brake fluid level sensor (Refer to GROUP 16 — Alternator.)
7. Timing belt upper cover e Installation of the Under Cover
8. Engine mount bracket N (Front LH., Side LH.)
9. Idler pulley (alternator / air conditioner) o Installation of Front Under Cover Panel
+» o *10. Engine support bracket <Vehicle with Active Aero>
e * 11. Timing belt lower cover o Installation of Cruise Control Actuator
e *+ Adjustment of timing belt tension <Vehicle with Cruise Control>
e *e a 12 Timing belt (Refer to GROUP 13 — Cruise Control.)
e *13 Auto tensioner o Adjustment of the Engine (Refer toP.11-11. I
. . k
M D998754 SERVICE POINTS OF REMOVAL M11KBEF
E \’S‘ 5. REMOVAL OF CRANKSHAFT PULLEY
T o3 : Using special tools, remove the crankshaft pulley from the
T crankshaft.
T Caution
T Use only the specified special tools, or a damaged
T pulley damper could result. \J
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ENGINE — Timing Belt 11-27

o e o \
@gy.-llﬂlil > N
3 (T - 2
14 @B
01N0072
Timing marks for Rocker 12.

Rocker

@2

on-vehicle service

f?

4 Timing mark

Camshaft
sprocket

Timing marks for
off-vehicle service

CINO097

~7EN0222

A

Soft

jaw

Soft jaw

01L104¢€

Set hole

© o1L104

10.

REMOVAL OF ENGINE SUPPORT BRACKET

Remove the engine support bracket in the numbered
sequence shown in the illustration.

Spraying lubricant, slowly remove the bolt (reamer bolt)
indicated by the arrow.

Caution
Keep in mind that the reamer bolt is sometimes heat
seized on the engine support bracket.

REMOVAL OF TIMING BELT
(1) Align the timing marks.

(2) Make a mark on the back of the timing belt indicating
the direction of rotation so it may be reassembled in the
same direction if it is to be reused.

(3) Loosen the center bolt on the tensioner pulley to
remove the timing Dbelt.

Caution

Water or oil on the belt shorten its life drastically, so
the removed timing belt, sprocket, and tensioner
must be free from oil and water. These parts should
not be washed. Replace parts if seriously contamin-
ated.

If there is oil or water on each part check. the front
case oil seals, camshaft oil seal and water pump for
leaks.

SERVICE POINTS OF INSTALLATION M11KDDB
13. INSTALLATION OF AUTO TENSIONER

(1) If the auto tensioner rod is in its fully extended position,
reset it as follows.

(1) Keep the auto tensioner level and; in that position,
clamp it in the vise with soft jaws.

(2 Push in the rod little by little with the vise until the
set hole @ in the rod is aligned with that in the
cylinder.

Caution
Push in the rod slowly to prevent the push rod
from being damaged.

® Insert a wire [I .4 mm (.055 in.) in diameter] into the
set holes.

(@ Unclamp the auto tensioner from the vise.

(2) Install the auto tensioner.

Caution
Leave the wire installed in the auto tensioner.
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ENGINE — Timing Belt

ove onvehcesorv
/ \ \

@ Sy Ay
@

Timing marks for

Timing marks for
off-vehicle service

&
@ Timing mark
01N009§

side

120°_ *
P

Intake valve
side

Front bank
* 1 Approx. 35° g1 np10g

Exhaust valve
side

Rocker cover side
timing mark

Intake valve
side

Crankshaft Front bank
timing mark 01NO10

12. INSTALLATION OF TIMING BELT

(1) Align the timing marks on the respective sprockets.
In case of the camshaft sprockets in the front bank,
proceed as follows:

(1) Install the crankshaft pulley. Shift the timing mark

on the crankshaft sprocket by three teeth to lower
the piston in No. 1 cylinder slightly from the top
dead center on compression stroke.

Caution

Turning the camshaft sprocket with the piston
in No. 1 cylinder located at TDC on compression
stroke may cause the valves to interfere with the
piston.

Make sure that the timing marks on the camshaft
sprockets for intake and exhaust valves are not
within the range A in the illustration at left.

If the timing mark is within range A, turn the
camshaft sprocket to move the timing mark to the
area closest to the range A.

Caution

In range A, the cam lobe on the camshaft lifts
the valve through the rocker arm and the
camshaft sprocket is apt to rotate by reaction
force of the valve spring. Therefore, be careful
not to have the finger pinched between the
sprockets.

(3) Turn the camshaft sprocket for either the intake or

exhaust valve to locate the timing mark as shown in
the illustration at left. Then turn the other crankshaft
to locate the timing mark-as shown in the illustration
at left.

Caution

If the intake and exhaust valves of the same
cylinder lift simultaneously, interference with
each other may result. Therefore, turn the intake
valve camshaft sprocket and the exhaust valve
camshaft alternately.

(@ Turn the camshaft sprocket clockwise to align the

timing marks.

If the camshaft sprocket has been turned excessive-
ly, turn it counterclockwise to align the timing
marks.

Align the timing mark of the crankshaft sprocket.

NOTE

Shift the timing mark of the crankshaft sprocket one
teeth in counterclockwise direction to facilitate belt
installation.
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ENGINE — Timina Belt 11-29

MD998767

pulley

Tensioner

Pin hole

— Center bolt

Center bolt

58 Nm
42 ftlbs.

01L0948

011 nQ

(2) Using paper clips, install the timing belt in the following
order with care not to allow the belt to slack.

(1) Exhaust camshaft sprocket (front bank side) — @
Intake camshaft sprocket (front bank side) — (3) Water
pump pulley — (@ Intake camshaft sprocket (rear bank
side) — (5) Exhaust camshaft sprocket — (&) Idler pulley
—(7) Crankshaft sprocket — (8) Tensioner pulley

NOTE
Since the camshaft sprockets turn easily, secure them
with box wrenches to install the timing belt.

Caution

1. Be careful, the camshaft is turned by the reac-
tion of valve spring.

2. If the timing belt is reused, install it so that the
arrow marks made at removal are in the direc-
tion of rotation.

(3) Turn the tensioner pulley so that its pin holes are
located above the center bolt. Then, press the tensioner
pulley against the timing belt and, at the same time,
temporarily tighten the center bolt.

(4) Check that the timing marks on all sprockets are aligned
properly.

(5) Remove the four clips.

. ADJUSTMENT OF TIMING BELT TENSION

(1) Rotate the crankshaft 1/4 turn counterclockwise, then
rotate it clockwise until the timing marks are aligned.

(2) Loosen the center bolt on the tensioner pulley. Using
the special tool and torque wrench, apply tensioning
torque to the timing belt and, at the same time, tighten
the center bolt to specification.

Specified torque: 10 Nm (7 ft.lbs.)

[Timing belt tensioning torque]

Caution

When tightening the center bolt, make sure that the
tensioner pulley is not rotated together.

(3) Remove the set pin from the auto tensioner. At this
time, make sure that the set pin can be easily removed.

(4) Rotate the crankshaft two turns clockwise and leave it
as is for five minutes or more. Then, check again that
the set pin can be easily removed from, and installed to,
the auto tensioner.

NOTE

Even if the set pin cannot be easily inserted, the auto
tensioner is normal if its rod protrusion is within

specification.

Standard value (A): 3.8 — 4.5 mm (.149 -.177 in.)

If the protrusion is out of specification, repeat steps (1)
to (4).

(5) Check again that timing marks on all sprockets are
aligned properly.
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11-30 ENGINE — Timing Belt
11. INSTALLATION OF TIMING BELT FRONT COVER (LOW-

ER)
Since the mounting bolts of timing cover are different in
size depending on location, insert them with care. ./

(23x1.18)

(.23 x.78) 0111048

10. INSTALLATION OF ENGINE SUPPORT BRACKET
Since the mounting bolts of engine support bracket are
10x97 different in size depending on location, insert them in
numbered sequence.

(.39x3.24)
Caution
When installing the reamer bolt, tighten it, slowly

spraying lubricant on the reamer area.

Reamer bolt

10 x 68
M/- D (.39 x2.40)
210 x 30> 12x71 3
(.39 x1.06)
(.47 x 2.50) 01N0072

5. INSTALLATION OF CRANKSHAFT PULLEY

MD9g8754
§ /&J’ h . Using the special tool, attach the crankshaft pulley to the
—_ - , crankshaft.
— I~ e Caution
—° Use only the specified special tools, otherwise a .
damaged pulley damper could result. \J

il lotFoo1i
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ENGINE ~ Rocker Arm and Camshaft 11-31

ROCKER ARM AND CAMSHAFT
REMOVAL AND INSTALLATION

M11ZA-D

24 Nm
18 ft.lbs.

20 Nm
15 ft.1bs.

i <

7EN0244

Removal steps Installation steps

1. Crank angle sensor adaptor 11. Lash adjuster

2. Bearing cap front 10. Rocker arm

3. Oil seal e * 9. Camshaft

4. Bearing cap rear #»« 8. Bearing cap No. 3
5. Circular packing o * 7. Bearing cap No. 4
6. Bearing cap No. 2 ¢ * 6. Bearing cap No. 2
7. Bearing cap No. 4 ®»« 4. Bearing cap rear
8. Bearing cap No. 3 »e 2. Bearing cap front
9. Camshaft »e 5 Circular packing
10. Rocker arm o 4 3.0Iil seal

11. Lash adjuster 1. Crank angle sensor adaptor

TSB Revision




ENGINE — Rocker Arm and Camshaft

8ENOOS5E

|dentification mark
(stamped on hexagon section)

7EN0249

Front side

,@srox 45°

Approx. 65°

INSPECTION
CAMSHAFT

Measure cam height (longer diameter of the cam). If it exceeds
the limit, replace the camshaft.

Standard value;

M11ZCAB

Intake side 35.49 mm (1.3972 in.)

Exhaust side 35.20 mm (1.3858 in.)
Limit:

Intake side 34.99 mm (1.3776 in.)

Exhaust side

SERVICE POINTS OF INSTALLATION
11. INSTALLATION OF LASH ADJUSTER

(1) Immerse the lash adjuster in clean diesel fuel.

(2) Using a small wire, move the plunger up and down 4 or
5 times while pushing down lightly in the check ball in
order to bleed out the air.

(3) Install the lash adjuster to the cylinder head.

34.70 mm (1.3661 in.)

M11ZDAK

9. INSTALLATION OF CAMSHAFT

(1) Turn the crankshaft to bring No.1 cylinder to the top
dead center.

(2) Check that the rocker arm is installed correctly on the
lash adjuster and valve.

(3) Install the camshaft noting the identification mark
(stamped on the hexagon sectioned).

Identification mark: Intake side V
Exhaust side C

(4) Install the camshafts with their dowel pins positioned
as shown in the illustration.

Nprox. 100° i

Rear side ,

7ENQ315

N

Front mark

Cap No

//\ \
Identification

mark

7ENO0316

8. 7.6.4. 2. INSTALLATION OF BEARING CAPS

(1) Install noting the identification mark and cap No. No.2, 3
and 4 bearing caps bear the front mark. Install these
caps with the mark lined up with the front mark on the
cylinder head.

Identification mark: Intake side |
Exhaust side E
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ENGINE — Rocker Arm and Camshaft

11-33

o) U/LT P O
Front mark )
O nghnder head)
P a\Ehn
O O Joui@
M) D) K

Front mark |
(O ) Bearingcap) (O 7enosss

[a)

7ENO24!

(2) Tighten gradually in two or three steps and finally
tighten to specified torque.

(3) Measure the camshaft end play. Replace if the limit is

exceeded.
Standard value: 0.1 — 0.2 mm (.004 —.008 in.)

Limit: 0.4 mm {.016 in.)

NOTE
If the bearing cap is installed with the cylinder cap

removed, the valve will protrude. Install, therefore, with
the cylinder head lifted by about 10 mm (.39 in.).

5. INSTALLATION OF CIRCULAR PACKING
Using the special tool, insert the circular packing.

3. INSTALLATION OF OIL SEAL
Using the special tool, insert the oil seal.
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11-34 ENGINE — Cylinder Head and Valve

CYLINDER HEAD AND VALVE
REMOVAL AND INSTALLATION

Removal steps

¢ *¢ + 1. Cylinder head bolt
2. Washer
3. Cylinder head assembly
o + 4. Cylinder head gasket
e o * 5 Retainer lock
6. Valve spring retainer
o * 7. Valve spring
8. Intake valve
e *eo * O Retainer lock

10. Valve spring retainer

<Cold engine>
125 Nm
90 ft.lbs.

e *11. Valve spring
12. Exhaust valve
¢ 4 13. Valve stem seal
14. Valve spring sheet
»« 15 Valve stem seal
16. Valve spring sheet
17. Intake valve guide
18. Exhaust valve guide
19. Intake valve sheet
20. Exhaust valve sheet

7TE N0O254
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ENGINE - Cvlinder Head and Valve

11-35

7ENQ274

”I‘ W

!I \\)(MD998735
Retainer
holder B

Contact area
{1t must be at
the center of
the face.) )
Margin

!

B6ENG2

SERVICE POINTS OF REMOVAL
1. REMOVAL OF CYLINDER HEAD BOLT
Using the special tool, remove the cylinder head Dbolts.

M110BAC

5. 9. REMOVAL OF RETAINER LOCK
Using the special tool, remove the retainer lock.

INSPECTION

CYLINDER HEAD

{1) Using a straight edge and feeler gauge, measure the
flathess of the cylinder head gasket surface.

Standard value: 0.03 mm {.0012 in.) or less
Limit: 0.2 mm (.008 in.)

(2) If the measured flatness exceeds the limit, grind and repair
the surface to gain the flatness of standard value or less.
Grinding Limit: 0.2 mm (.008 in.)

Caution

When the cylinder block is assembled, 0.2 mm (.008 in.)
or less of grinding is permissible.

M110CAOQ

VALVES

Replace the valve if the margin (thickness of the valve head)
exceeds the limit.

Standard value:

Intake side 1.0 mm (.039in.)

Exhaust side 1.5 mm (.059 in.)
Limit:

Intake side 0.5 mm (.019in.)

Exhaust side 1.0mm (.039 in.)
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ENGINE - Cylinder Head and Valve

Squarenss
et

Free
length

1 ENO35

Guide inner

» Stem outer

diameter diameter
1EN298
Seat width
~ - z 30°
Valve seat diameter ENO43:

Cut away

0.5-1.0mm(.020-.039in.)

%

.
.

7 05-1.0
(020 - .or3n9r?n.)
7

TENOS8

VALVE SPRINGS

(1) Check free length of each valve spring and replace if
necessary.
Standard value: 46.9 mm (1.846 in.)
Limit: 45.9 mm (1.807 in.)

(2) Using a square, test squareness of each valve spring. If
spring is excessively out of square, replace it.

Standard value: Less than 2"
Limit: 4

VALVE GUIDES

Check the valve stem-to-guide clearance. If the clearance
exceeds the service limit, replace the valve guide with new
oversize part.

Standard value;

Intake 0.02 - 0.05 mm {.0008 — .0020in.)

Exhaust 0.05 ~ 0.09 mm (.0020 —.0035 in.)
Limit:

Intake 0.10 mm (.0039 in.)

Exhaust 0.12 mm (.0047 in.)

VALVE SEAT RECONDITIONING PROCEDURES

(1) Before valve seat reconditioning, check valve stem to guide
clearance.

(2) Recondition the valve seat with a seat grinder or cutter. The
valve seat width should be the specified value at the center
of the valve face.

Inspect the valve seat with prussian blue to determine
where the valve contacts the seat. To do this, coat valve
seat lightly with prussian blue, and then set valve in place.
Rotate the valve with light pressure. If the blue is
transferred to the center of valve face, contact is satisfac-
tory.

If the blue is transferred to top edge of the valve face, lower
valve seat with a 30 degrees stone or cutter. If the blue is
transferred to the bottom edge of valve face, raise valve
seat with a 65 degrees stone or cutter.

Valve seat diameter:
Intake 34 mm (1.34 in.)
Exhaust 29.5 mm {1.16in.)
Seat width: 0.9 —=1.3 mm (.035 - .051 in.)

(3) The valve and valve seat should be lapped with a lapping
compound.

VALVE SEAT REPLACEMENT PROCEDURE

(1) Grind the valve seat to be replaced from the inside to thin
the wall thickness. Then, remove the valve seat.
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ENGINE — Cylinder Head and Valve 11-37

Height of
seat ring

Oversize I.D. |

(2) Rebore the valve seat hole in cylinder head to a selected
oversize valve seat diameter.

|
l 1EN089
Valve Seat Insert Oversizes
Description Size mm (in) | Size mark | Se€a ";Yfrirt(might H Cylincriﬁrrn Q?na? .D.

Intake valve 0.3 (.012) O.S. 30 7.5 — 7.7 (285 — ,303) 36.300-36.325 (1.4291-1.4301)
seat insert 0.6 (.024) 0OSS. 60 7.8 — 8.0 (307 — .315) | 36.600-36.625 (1.4409-1.4419)
Exhal_Jst valve 0.3 {.012) O.S. 30 79 - 81 (311 — .319) 33.300-33.325 (1.3110-1.3120)
seat insert 0.6 (.024) 0.S. 60 8.2 — 8.4 (323 — .331) | 33.600-33.625 (1.3228-1.3238)

17.5 mm
(689 in.}

7ENO259

(3) When press-fitting the valve seat, chill the valve seat with
liquid nitrogen so that the cylinder head bore is not

damaged by galling.

(4) Using the valve seat grinder or cutter, correct the valve seat
to the specified width and angle.
(5) See “VALVE SEAT RECONDITIONING PROCEDURES.”

VALVE GUIDE REPLACEMENT PROCEDURE wmwrss

(1) Using suitable rod and a press, press the valve guide out of
the cylinder head toward the cylinder block side.

(2) Rebore the valve guide
outside diameter to be

Caution

hole to the oversize valve guide
press-fitted.

Do not use a valve guide of the same size as the one

Cylinder head hole size mm (in.)

removed.

Size mm (in.) Size mark
0.05 (.002) O.S. 5
0.25 {.010) O.S. 25
0.50 {.020) O.S. 50

12.050-12.068 (.4744-.4751)
12.250-12.268 (.4823-.4830)
12.500-12.518 {.4921-.4928)

(3) Install the valve guide until a protrusion of 17.5 mm (.689
in.) is obtained. See the illustration.

NOTE

1. Press-fit the valve guide from the cylinder head top

surface.

2. Note the difference in lengths of the valve guides for
the intake and exhaust: intake 45.5 mm (1.791 in.) and
exhaust 50.5 mm (1.988 in.).

3. After the valve guide has been installed in position,
insert a new valve to ensure that it slides smoothly.
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ENGINE - Cylinder Head and Valve

MD998763

Spring
retainer

Stem seal

Spring sheet

B6EN024

MD998735

Retainer

7ENO261

4. INSTALLATION OF CYLINDER.

SERVICE POINTS OF INSTALLATION
15.13. INSTALLATION OF VALVE STEM SEAL

Install the spring seat, then using the special tool, install the \J
stem seal by lightly tapping the tool.

Caution

M110DAH

1. Incorrect installation of the seal without using the
special tool will result in poor sealing and cause oil

leakage down valve guide.
2. Do not reuse stem seal.

11.7. INSTALLATION OF VALVE SPRING

Valve springs should be installed with the enamel coated

side toward the valve spring retainer.

9. 5. INSTALLATION OF RETAINER LOCK
Using the special tool, install the retainer lock

Identification mark:
<Non-Turbo>
<Turbo>

TSB Revision
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2DT




ENGINE — Cylinder Head and Valve 11-39

TENO274

7EN0262

1. INSTALLATION OF CYLINDER HEAD BOLT

(1) Using the special tool, tighten the bolts in two to three
stages in the illustrated sequence.

(2) Back off the bolts once and tighten them to the
specified torque as shown in step ().

TSB Revision




11-40 ENGINE — Oil Pan and Oil Pump

OIL PAN AND OIL PUMP
REMOVAL AND INSTALLATION

M11RA- -

23 Nm 75 Nm
17 ft.lbs. 55 ft.Ibs.

13 Nm | 7
10 ft.ibs. % 1

14 Nm
11 ft.lbs.

6
75 Nm
55 ft.lbs.
N
: 8 ft.lbs.
17 P 19 Nm
16 4 attibe.
14 Nm
11 ft.lbs.~
45 Nm
33 ft.lbs.
40 Nm
29 ft.Ibs. 101 I~ 5 ft.lbs,

13

7EN0317

G
Groove @@  Bolthole 0110156
5100010 5LU001 portion portion
. Sealant: MITSUBISHI GENUINE Part
Sealant: ilgu,?\;l'al?eﬁ?rt No. 8660 or No. MD9971 10 or equivalent

TSB Revision




ENGINE - Oil Pan and Oil Pump : 11-41

Removal steps

1. Transaxle stay (front) 16. Relief plug

2. Transaxle stay (rear) 17. Relief spring

3. Oil pressure switch 18. Relief plunger

4. Oil pressure gauge unit #»« 19. Crankshaft front oil seal
5. Qil filter 20. Oil pump case

©. Oil cooler by-pass valve <Turbo> 21. Oil pump gasket

7. Oil filter bracket stay 22. Oil pump cover

8. Oil filter bracket 23. Oil pump outer rotor

9. Qil filter bracket gasket 24. Oil pump inner rotor
10. Drain plug

e ¢ Drain plug gasket
e* 12. Qilpan bolt
+» o *13 OQilpan

14. Oil screen

15. Oil screen gasket

MD998727 — SERVICE POINTS OF REMOVAL M11RBEB
/ — 13. REMOVAL OF OIL PAN

(1) Knock the special tool in deeply between the oil pan and
cylinder block.
(2) Hitting the side of the special tool, slide and remove the

MD998727 __———
—

oil pan.
011L0583 01L0584
INSPECTION M11RKAB
OIL PUMP
E] Side Assemble the rotor on the oil pump and check the clearance
= clearance with a feeler gauge.
Standard value:
Body clearance 0.100- 0.181 mm (.0039 - .0071in.)
Side clearance 0.040 — 0.095 mm (.0016 —.0037 in.)
Body
),/ clearance
et 7LU0002

7LU0003
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ENGINE - Oil Pan and Oil Pump

OIL COOLER BY-PASS VALVE <Turbo>

(1) Make sure that the valve moves smoothly.

(2) Ensure that the dimension L measures the standard value
under normal temperature and humidity. \J
Dimension L: 34.5 mm (1.358 in.)

(3) The dimension must be the standard value when measured
after the valve has been dipped in 100°C (212°F) oil.
Dimension L: 40 mm (1.57 in.) or more

6LUO1T:

VD998717 (p \ R 03 25/ SERVICE POINTS OF INSTALLATION M11RDEC
(b 19. INSTALLATION OF CRANKSHAFT FRONT OIL SEAL
\ % 'i’ 1 Using the special tool, knock the oil seal into the oil pump

Knock it as far as the surface.

\ @ . NOTE
&‘

Oil pump
case 7ENO139
MD998717  (ankshaft
_ﬂ4@sx\
) ! |
Guide
Qil seal TENO27€

13. APPLICATION OF SEALANT TO OIL PAN

(1) Apply specified sealant all around the oil pan flange to a
diameter of 4 mm (.16 in.).
Specified sealant: MITSUBISHI Genuine Part No.
MD9971 10 or equivalent

(2) Install the oil pan within 15 mins. after applying the
liquid gasket.

Sealant coating area
(Top view)

4 mm{.16in.) diameter
bead sealant

Groove area Bolt hole area

7ENO305
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ENGINE — Oil Pan and Oil Pump 11-43

Tightening sequence of flange bolts

(bottom view)
T_Q <) Q o
128 4 1 5 9%
16 13
<= 15 4
t\117 3 2 6 10
N Q o < 2
Front of engine
(Timing belt
side) 7ENO306
\ QOil pan side
7ENQ307

12. TIGHTENING SEQUENCE OF OIL PAN BOLT

Tighten the flange bolts in the sequence shown in the
illustration.

11. INSTALLATION OF DRAIN PLUG GASKET

Install the drain plug gasket in the direction shown in the
iustration.

TSB Revision




11-44 ENGINE - Piston and Connecting Rod

PISTON AND CONNECTING ROD A
REMOVAL AND INSTALLATION -

Removal steps

1. Nut
e *»a 2 Connecting rod cap
3. Connecting rod bearing (lower)
e * 4. Piston, connecting rod assembly
5.Connecting rod bearing (upper)
*» »& 4 Piston ring No. ] A

> o *®4 7. Piston ring No. 2 |
1 9 »e 3 Oll ring 7ENO266 \J

o [®»e Y~ Histon bin

52 Nm 10. Piston
38 ft.lbs. 11. Connecting rod
12. Bolt
SERVICE POINTS OF REMOVAL M11TBEC

2. REMOVAL OF CONNECTING ROD CAP

Mark the large end of the connecting rod with the cylinder
Cylinder number number for use during reassembly.

7EN240

6. REMOVAL OF PISTON RING No. 1 /7. PISTION RING
No. 2

Remove the piston rings with a piston ring expander.

GEN18!

TSB Revision




ENGINE - Piston and. Connectina Rod

11-45

MD998765
{Pushrod)

Front mark MD998765

(Guide B)

MD998764
Front mark

1ENO113

MD998765
(Pushrod})

MD998764
1ENO114

SENO057
. Push in by the piston.
7
AT
. | Piston
Piston ring ring gap GEN037

9. REMOVAL OF PISTON PIN

(1) Insert the special tool, Pushrod from the front mark side
of the piston top and install the guide B.

(2) With the piston top facing the front mark side of the
special tool, Piston Pin Setting Base and the piston front
mark facing up, set the piston and connecting rod
assembly.

(3) Using a press, remove the piston pin.

NOTE

After the piston pin is removed, store the piston, piston
pin and connecting rod as grouped for each cylinder
number.

INSPECTION
PISTON RING

(1) Check the clearance between the piston ring and the ring
groove. When it exceeds the limit, replace the rings, the
piston, or both.

Standard value:

M11TCEA

No.1 0.03 - 0.07 mm (.0012 -.0028 in.)
No.2 0.02 - 0.06 mm (.0008 —.0024 in.)
Limit: No.1 0.1 mm (.004 in.)
No.2 0.1 mm (.004 in.)

(2) Insert the piston ring into the cylinder bore putting it against
the top of the piston head and pressing it in.
When it makes a right angle, measure the piston ring gap
with a feeler gauge. When the gap is too large, replace the

piston ring.

Standard value:
No.1 0.30-0.45 mm (.0118-.0177 in.)
No.2 0.45- 0.60 mm (.0177 -.0236 in.)
Oil ring side rail 0.20 - 0.60 mm
(.0079 —-.0236 in.)
Limit: No.1l 0.8 mm (.031in.)
No.2 0.8 mm (.031in.)
QOil ring side rail 1.0 mm (.039 in.)

TSB Revision |




ENGINE - Piston and Connecting Rod

7EN247

MD998765
(Pushlrod)

MD338765
(Guide A)

7EN252

Front mark

Piston pin

o

” MD998765 [

= \\g 1ENO116

MD998765
(Pushrod)

Piston pin

Front mark

MD998764
1ENO117

BEARING

Measure the inner diameter of the connecting rod bearing and

the outer diameter of the crankshaft pin. If the oil clearance
exceeds the limit, replace the bearing, and crankshaft if \J
necessary.

Standard value: 0.016 — 0.046 mm (.0006 —.0018 in.)
Limit: 0.1 mm (.004 in.)

NOTE
For the method by which the oil clearance is measured using a
plastigauge, refer to the item on the crankshaft.

SERVICE POINTS OF INSTALLATION
9. INSTALLATION OF PISTON PIN

(1) Insert the special tool, Pushrod into the piston pin and
install the guide A.
(2) Apply engine oil to the outside of the piston pin.

M11TDAQ

(3} Assemble the piston and connecting rod lining up the
front marks.

(4) Insert the guide A end of the piston pin assembled in
step (1) into the piston through the pin hole on the front
mark.

(5) With the piston top facing the front mark side of the
special tool, Piston Pin Setting Base and the piston front
mark facing up, set the piston.

(6) Using a press, install the piston pin.

If the installation load is smaller than the standard value
range, replace the piston pin (piston assembly) and/or
the connecting rod.

Standard value: 7,500 - 17,500 N (1,686 - 3,934 Ibs.) u
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ENGINE — Piston and Connecting Rod 11-47

(7) Check that the piston moves smoothly.

6EN0223
J Side rail 8. INSTALLATION OF OIL RING
(1) Fit the oil ring spacer into the piston ring groove.
NOTE

On the side rail and the spacer, no difference exists
between the upper and the lower surfaces.

(2) Attach the side rail on the upper side. When attaching
the side rail, engage one side of the side rail with the
piston groove. If pressed with a finger, as shown in the

Spacer illustration, it should enter easily.

1EN130 NOTE
The side rail may be broken like other piston rings if the
gap is opened by the ring expander.

(3) In the same procedure as Step (2), position the side rail
on the lower side.

(4) Check that the side rail smoothly rotates in both
directions.

7EN249

7. INSTALLATION OF PISTON RING No. 2 / 6. PISTON
RING No.1

(1) Using a piston ring expander, position the No.2 and
No.1 piston rings.

Identification mark: No.1 T
No.2 T2

NOTE

(1) Keep in mind that Nos.1 and 2 are different in shape.
(2) Assemble the Nos.1 and 2 piston rings with the
7EN250 manufacturer and size marks stamped on the side
facing upward (toward the piston top).

Identification mark embossed

No. 1

Barrel
type
Identification mark

embossed
i)

Tapered
type
7EN0137
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ENGINE — Piston and Connecting Rod

Side rail

engine
(Timing
belt side)

-

3

No.2 and
spacer slot

PY.

No.1

A\

=

Side

4.

6EN041

7EN0032

Cylinder
number

7EN256

7EN257

INSTALLATION OF PISTON, CONNECTING ROD
ASSEMBLY

(1) Liberally coat engine oil on the circumference of the
piston, piston ring, and oil ring.

(2) Arrange the piston ring and oil ring gaps (side rail and
spacer) as shown in the illustration.

(3) Rotate crankshaft so that crank pin is on center of
cylinder bore.

{(4) Use suitable thread protectors on connecting rod bolts
before inserting piston and connecting rod assembly
into cylinder block. Care must be taken not to nick crank
pin.

(5) Using a suitable piston ring compressor tool, install
piston and connecting rod assembly into cylinder block.

Caution

Insert the pistons so that the front marks (arrows)
on the piston tops point toward the front of the
engine (timing belt side).

Y,

2. INSTALLATION OF CONNECTING ROD CAP

{1) Install the connecting rod, aligning it with the mark
made or the connecting rod cap during disassembly.
When the connecting rod being installed is new and has
no alignment mark, install it so that the notches in the
connecting rod and cap are on the same side, as ‘\J
illustrated.

(2) Check the connecting rod big end thrust clearance.

Standard value: 0.10 - 0.25 mm {(.0039 - .0098 in.)
Limit: 0.4 mm (.016 in.)

TSB Revision




ENGINE - Crankshaft, Flywheel and Drive Plate

11-49

CRANKSHAFT, FLYWHEEL AND DRIVE PLATE
REMOVAL AND INSTALLATION

1 55 ft.lbs.

Removal steps

1. Flywheel <M/T>
-2. Adaptor plate <A/T>
3. Drive plate <A/T>
4. Rear plate
5. Bell housing cover
6. Oil seal case
»« 7. Crankshaft rear oil seal
»« 8. Bearing cap stay <Turbo>
»« O, Bearing cap
#»« 10. Thrust bearing A
®»& 11. Thrust bearing B
»e 12. Crankshaft bearing (lower)
13. Crankshaft
w4 14. Thrust bearing B
#»« 15 Thrust bearing A
»«¢ 16. Crankshaft bearing (upper)

MIUA. -

7ENO318

7EN273

Sealant: 3M ATD Part No. 8660
or equivalent

TSB Revision
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ENGINE - Crankshaft, Flywheel and Drive Plate

3EN301

INSPECTION M11UCHA
FLYWHEEL (engine with a manual transaxle)

(1) Make a visual inspection of the clutch disc. If stepped wear,
streaking, or seizure are apparent, replace it.
(2) If flywheel run out exceeds the limit, replace it.

Limit: 0.13 mm (.0051in.)

RING GEAR (engine with a manual transaxle)

When there is wear, cracks, or other damage to the ring gear
teeth, replace the ring gear by the following procedure. Check
the starter motor pinion.

Ring gear replacement procedure:

(1) Tap around the ring gear to loosen and remove it from the
flywheel..
Caution
The ring gear cannot be removed while it is hot.

(2) Heat the ring gear to 300°C (572°F) and install it into the
flywheel.

CRANKSHAFT

Inspect out-of-roundness and taper of crankshaft journal and
pin.
Limit:
Out-of-roundness of journal and pin:
0.003 mm {(.00012 in.)
Taper of journal and pin: 0.005 mm (.00020 in.)

OIL CLEARANCE MEASUREMENT

(1) To check the oil clearance, measure the outside diameter of
the crankshaft journal and the crank pin and the inside
diameter of the bearing. The clearance can be obtained by
calculating the difference between the measured outside
and inside diameters.

Standard value: 0.019 - 0.044 mm (.0007 —.0017 in.)
Limit: 0.1 mm (.004 in.)

(2) If the oil clearance exceeds the limit, replace the bearing,
and crankshaft if necessary.

TSB Revision
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ENGINE - Crankshaft. Flvwheel and Drive Plate 11-51

Piastigage

PLASTIGAGE METHOD M11UIAA

Plastigage may be used to measure the clearance.

{1) Remove oil and grease and any other dirt from bearings and
journals.

(2) Cut plastigage to the same length as the width of the
bearing and place it in parallel with the journal, off oil holes.

(3) Install the crankshaft, bearings and caps and tighten them
to the specified torques. During this operation, do NOT turn
the crankshaft. Remove the caps. Measure the width-of the
plastigage at the widest part by using a scale printed on the
plastigage sleeve.

If the clearance exceeds the repair limit, the bearing should
be replaced.

Should the standard clearance not be obtained even after
bearing replacement, replace the crankshaft.

Crankshaft bearing (upper)

Oil groove

Front of engine
(Timing belt side)

SERVICE POINTS OF INSTALLATION M11UDAM

16. INSTALLATION OF CRANKSHAFT BEARING (UPPER) /
15. 10. THRUST BEARING A / 14.11. THRUST BEARING
B/ 12. CRANKSHAFT BEARING (LOWER)

(1) Classify the crankshaft bearings (upper and lower) by
whether there is an oil groove or not. Then, assemble as
shown in the illustration.

(2) Assemble the thrust bearings (A and B) on the No.3
journal area as shown in the illustration.

Caution
Install them with the groove side facing outward.

\

Thrust bearing A

No oil groove

Crankshaft bearing
(lower)

Timing belt side Q 7EN269

TSB Revision




11-52

ENGINE — Crankshaft, Flywheel and Drive Plate

9. INSTALLATION OF BEARING CAP

{1) Attach the bearing cap on the cylinder block as shown in
the illustration.

(2) Tighten the bearing cap bolts to the specified torque in | v) |
the sequence shown in the illustration.

(3) Check that the crankshaft rotates smoothly.

Bearing cap
Bearing cap bolt

Cylinder block

Front mark

Crankshaft

Front of engine
{Timing belt side)

ZJEN270

(4) Check the end plate. If it exceeds the limit value,
replace the thrust bearing.

Standard value: 0.05 -~ 0.25 mm (.0020 —.0098 in.)
Limit: 0.3 mm {.012 in.)

=ront of
engine
(Timing
pelt side)
e

8. INSTALLATION OF BEARING CAP STAY

(1) Apply engine oil to the thread and bearing surface of
each bolt.

(2) Temporarily tighten the bolts on the cylinder block side.

(3) Tighten the bolts on the bearing cap side to specified
torque.

(4) Finally, tighten the bolts on the cylinder block side to

= specified torque. \)
L"‘Be‘aring cap stéy B 1 NOTE . . .
The bearing cap stays A and B differ in shape. Install

7EN0312 i
correct ones on correct sides.

TSB Revision
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ENGlNE — Crankshaft, Flywheel and Drive Plate / Cylinder Block 11"53

MB990938-01

MD998718-01

Oil seal
case

7EN271

CYLINDER BLOCK

REMOVAL AND INSTALLATION

42 Nm

31ftlbs. T o

75 Nm
55 ft.lbs. %

45 Nm <
33 ft.lbs.

6. Cylinder block

7. INSTALLATION OF CRANKSHAFT REAR OIL SEAL

Using the special tool, press-fit a new crankshaft rear oil
seal into the oil seal case.

M11VA-;

23 Nm
17 ft.ibs.

42 Nm
31ift.lbs.

1. Roll stopper bracket front
2. Roll stopper bracket front (AWD only)
3. Roll stopper bracket rear
4. Detonation sensor
»« 5. Detonation sensor bracket

7ENO319

INSPECTION M1TVCAM
CYLINDER BLOCK

(1) Using a straight edge and feeler gauge, measure the
flatness of the cylinder block upper surface.

Standard value: 0.05 mm (.0020 in.)
Limit: 0.1 mm (.004 in.)
Grinding limit: 0.2 mm {(.008 in.)

Caution
When the cylinder head is assembled, 0.2 mm {.008 in.)
or less of grinding is permissible.

| TSB Revision |




11-54 ENGINE - Cylinder Block

(2) Using a cylinder gauge, measure the inside diameter and
roundness of the cylinder. If excessively worn, repair (over
size) the cylinder and replace the piston and piston rings.
The measurement points are shown in the illustration. ‘\V)

7EN267
BORING THE CYLINDER M1VEEB
(1) Based on the largest cylinder bore, determine the over
sized piston to be used.
— (2) Measure with the outside diameter of the piston as the
datum measurement points.
NOTE
gi*:gucfiton There are four sizes of oversize piston -0.25 mm ({.010 in.),
. 0.50 mm (.020 in.), 0.75 mm {.030 in.), 1.00 mm (.039 in.).
Datum < .
measurement (3) Calculate the reground bore size based on the measured.
point 7EN268 value of the outside piston diameter.
NOTE

Bore size = outside piston diameter + 0.03 to 0.05 mm
(.0012t0.0020 in.) (gap between cylinder and piston) — 0.02
mm (.0008 in.) (honing amount)

(4) Hone each of the cylinders to the calculated measurement.

Caution \

To prevent distortion resulting from the temperature \J
rise during reboring, bore the cylinder holes in the
cylinder numbers sequence.

(5) Hone the cylinders, finishing them to the proper dimension
(outside piston diameter + gap with cylinder).
(6) Check the gap between the piston and cylinder.

Standard value: 0.03 - 0.05 mm (.0012 —.0020 in.)

SERVICE POINT OF INSTALLATION M11VDAL
5. INSTALLATION OF DETONATION SENSOR BRACKET

Check that the bracket is in intimate contact with the
cylinder block boss and tighten to specified torque in the
order shown.

X7
Sre
No. 5
cﬁinder J

_5°
e )Y

cylinder O
l/

~

Q\
I\
<
i/

7EN0320
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ENGINE - Engine Oil Cooler 11-55

ENGINE OIL COOLER

REMOVAL AND INSTALLATION

Post-installation Operation

& Supplying of Engine Oil
(Refer to GROUP 00 — Maintenance
Service.)

Removal steps

40-45 Nm
29 - 33 ft.Ibs.

M11IMA. .

30-35Nm
22 - 25 ft.lbs.

04F0012

1. Front splash shield extension 12 Nm
5 . Engine oi 9 ft.Ibs.
' 5 BNgne 9l i We
- 4. Engine oil return tube
5. Engine oil cooler 02F0001
SERVICE POINTS OF REMOVAL M1IMBAC

2. REMOVAL OF ENGINE OIL FEED HOSE / 4. ENGINE OIL
RETURN TUBE
Caution
Be sure to hold the weld nut of the oil cooler while
loosening the eye bolt.

INSPECTION M11MCAC

e Check the engine oil cooler fins for bends, breaks or plugs.

e Check the engine oil cooler hoses for cracks, damage,
clogging or deterioration.

e Check the gaskets for damage or deformation.

e Check the eye bolts for clogging or deformation.
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SUPPLEMENTAL RESTRAINT SYSTEM (SRS)

an asterisk {*).
WARNING!

rendering the SRS inoperative).

authorized MITSUBISHI dealer.

SRS or any SRS-related component.

(1) A Supplemental Restraint System (SRS), which uses a driver-side air bag, has been installed in the 3000GT.
(2) The SRS includes the following components: impact sensors, SRS diagnosis unit: SRS warning light, air bag
module, clock spring, interconnecting wiring. Other SRS-related components (that may have to be
removed/installed in connection with SRS service or maintenance) are indicated in the table of contents by

(1) Improper service or maintenance of any component of the SRS, or any SRS-related component, can lead to
personal injury or death to service personnel (from inadvertent firing of the air bag) or to the driver (from

(2) Service or maintenance of any SRS component or SRS-related component must be performed only at an

(3) MITSUBISHI dealer personnel must thoroughly review this manual, and especially its GROUP 52B —
Supplemental Restraint System (SRS), before beginning any service or maintenance of any component of the
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SPECIFICATIONS
GENERAL SPECIFICATIONS

Throttle position sensor
Idle speed control servo

Variable resistor type

Stepper motor type
The stepper motor type by-pass air control
system with the first idle air valve

M13CA-A

tems Specifications
“uel

Tank capacity liter (gal.) 75(19.8)

Return system Equipped

Filter High pressure type
Fuel pump

Type Electrical, in-tank type

Driven by Electric motor
Throttle body

Throttle bore  mm (in.) 60 (2.36)

Air flow sensor

Barometric , pressure sensor

Intake air temperature sensor

Engine coolant temperature sensor
Oxygen sensor

Vehicle speed sensor

Detonation sensor

Top dead center sensor

Crank angle sensor

Induction control valve position sensor <Non Turbo>
EGR temperature sensor <California>
Power steering oil pressure switch

Idle position switch Rotary contact type
Engine control unit
Identification model No.
Federal <Non Turbo> E2T35676
<Turbo> E2T35678
California <Non Turbo> E2T35675
<Turbo> E2T35677
Sensors

Karman vortex type
Semiconductor diffusion type
Thermistor type
Thermistor type

Zirconia type

Reed switch type
Piezoelectric device type
Photo interrupter type
Photo interrupter type
Variable'resistor type
Thermistor type

Contact switch type
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ltems

Specifications

Actuators
Control relay type
Injector type and number
Injector identification mark <Non Turbo>
<Turbo>
Variable induction control servo <Non Turbo>
Purge control solenoid valve

EGR control solenoid valve
<California — Non Turbo, Turbo>

Fuel pressure control solenoid valve <Turbo>
Waste gate solenoid valve <Turbo>

Contact switch type
Electromagnetic, 6
BDH210

BDL360

Electric motor

ON/OFF type solenoid valve
Duty cycle solenoid valve

ON/OFF type solenoid valve
Duty cycle type solenoid valve

Fuel pressure regulator

Regulated pressure  kPa (psi) <Non Turbo> 335 (47.6)
<Turbo> 300 (43.5)
SERVICE SPECIFICATIONS Mi3cB-A
terns Specifications
3asic ignition timing 5" £ 2°BTDC at curb idle
curbidle speed  rpm 700 = 100
dle speed when air conditionerison  rpm
<M/T> 900 at neutral position
<AMT> 650 at D range
3asic idle speed rpm 700 £ 50
Throttle position sensor adjusting voltage V 04-1.0
Throttle position sensor resistance k{2 35-6.5
dle speed control servo (stepper motor) coil resistance 28 — 33 [at 20°C (68°F}]
ntake air temperature sensor resistance  kQ 2.7 [at 20°C (68°F)]
Engine coolant temperature sensor resistance  kQ
20°C (68°F) 2.4
80°C (176°F) 0.3
-uel pressure  kPa (psi)
Vacuum hose disconnection <Non Turbo> 330 — 350 (47 - 50) at curb idle
<Turbo> 295 — 315 (43 - 45) at curb idle
Vacuum hose connection <Non Turbo> Approx. 270 (38) at curb idle
<Turbo> Approx. 235 (34) at curb idle
Injector coil resistance £ <Non Turbo> 13 - 16 [at 20°C (68°F)]
<Turbo> 2 — 3 [at 20°C (68°F)]
SEALANT M13CE-A
[ Items Specified sealant

Engine coolant temperature sensor threaded portion

3M NUT Locking Part No. 4171 or equivalent

Fuel tank hole cover

3M ATD Part No. 8509 or equivalent
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FUEL SYSTEM - Special Tools

SPECIAL TOOLS

M13DA- -

wrench

Tool Number Name Use
MB991341 Multi-use tester ® Reading diagnosis code
sub assembly & MPI system inspection
MB991359 ROM pack e Reading diagnosis code
(for multi-use tester) | ® MPI system inspection
MB991348 Test harness set e Adjustment of idle switch and
' throttle position sensar
e Inspection by oscilloscope
MD998464 Test harness e Oxygen sensor inspection <Turbo>
{4 pin, square)
MD998463 Test harness ® |die speed control servo inspection
(6 pin, square)
MD998742-01 Hose adapter o Measurement of fuel pressure
MD998773 Detonation sensor e Removal/installation of detonation

sensor

[ TSB Revision




FUEL SYSTEM - Troubleshooting ‘ 13-9

START

. Verification of trouble symptom

. Reading of self-diagnosis code

. Estimation of the causes of trouble and
setting of check items

\

. Inspection of engine control unit input/
output signals

\

. Inspection of MP! system component
harness

. Inspection of individual MPI system
components

. Re-inspection and repair of trouble
symptom

. Verification and prevention of reoccur-
rence after repair

END

TROUBLESHOOTING —

EXPLANATION OF TROUBLESHOOTING PROCE-
DURES

Effective troubleshooting procedures for MPI system problems
are given below.

1. Verification of trouble symptom

e Reproduce trouble symptom and verify the characteris-
tics of the trouble and the conditions (engine condition,
driving conditions, etc.) under which it is produced.

2. Reading of self-diagnosis code

¢ Read self-diagnosis code and if a malfunction code is
output, locate and correct the trouble referring to the
diagnosis chart.

3. Estimation of the causes of trouble and setting of check
items

e Referring to the Check Chart, verify the check items and
checking order for the trouble symptom.

4. Inspection of engine control unit input/output signals

e Using the multi-use tester or oscilloscope, check the
engine control unit input/output signals.

e If the signals are normal, judge the sensor input/
actuator control as normal and proceed to check the
input/output signals of the next check item.

5. Inspection of MPI system component harness

e If the engine control unit input/output signals are
abnormal, check the MPI system component body
harness and repair as necessary.

o After repair, check the engine control unit input/output
signals again. If they are normal, proceed to check the
input/output signals of the next check item.

6. Inspection of individual MPI system components

e If the body harness is normal but the engine control unit
input/output signals are abnormal, check individual MPI
system components and repair or replace as necessary.

o After repair or replacement, check the engine control
unit input/output signals again. If they are normal,
proceed to check the input/output signals of the next
check item.

7. Re-inspection and repair of trouble symptom

o If the harness inspection and individual component
inspection results are normal but the engine control unit
input/output signals are abnormal, re-examine the
causes of trouble referring to the troubleshooting hints
and the checks and repairs included in other groups.

8. Verification and prevention of reoccurrence after repair

e Perform tests to see if the same problems occur again
and make sure that the same problems will not be
repeated.

¢ Remove the true causes of the trouble to prevent its
reoccurrence.
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Equipment side
connector

6FLI121¢€

Test harness \

01R0451

Test harness set
(MB991 348)

6FU1217

/\

6FU121¢

EXPLANATION AND CAUTIONS ABOUT HAR-
NESS CHECK

e The connector symbol shown is as viewed from the
terminal end of the connector inside the vehicle.

® “SV" used as the standard value in voltage check stands for
system voltage.

¢ When checking a waterproof connector for circuit continui-
ty, be sure to use the special tool, Test Harness.
Never insert the test probe from the harness side as this
causes loss of waterproof characteristics and corrosion
may result.
There are various test harnesses and the appropriate one
for the connector being tested should be used.

o If the appropriate test harness for the particular connector is
not available, the use of the Test Harness Set (MB991348)
which can be connected directly between the terminals is
recommended.

e When checking the terminal voltage with the connector
disconnected, do not insert the test probe if the check
terminal is female.

If the test probe is forced into the terminal, poor contact
may be caused.

e When checking an open circuit of a wire with its ends
physically separated, ground one end using a jumper wire
and check the continuity between the other end and
ground. Repair the wire if there is no continuity.

¢ When checking short-circuit to ground of a wire, open one
end of the wire and check continuity between the other end
and ground. If there is continuity, the wire is short-circuited
to ground and requires repair.

e For checking continuity, use an analog ohmmeter (or circuit
tester) as a rule.
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FUEL
Sensor side
terminal Wire y
{|¢—o sV
Engine
control
unit
6FU121§

Malfunction.
indicator light

68F0011

e If the sensor impressed voltage is abnormal, check the wire
for an open circuit or short-circuit to ground and repair as
necessary. If the wire is normal, replace the engine control
unit and check again.

e To check the voltage, use a digital voltmeter (or circuit
tester) as a rule.

[However, use an analog voltmeter for checking the power
transistor drive voltage.]

ENGINE WARNING LIGHT (MALFUNCTION IN-
DICATOR LIGHT)

Among the self-diagnosis items, a malfunction indicator light
comes on to notify the driver of the emission control items
when an irregurality is detected.

However, when an irregular signal returns to normal and the
engine control unit judges that it has returned to normal, the
malfunction indicator light goes out.

Moreover, when the ignition switch is turned off, the light goes
out. Even if the ignition switch is turned on again, the light does
not come on until the irregularity is detected.

Here, immediately after the ignition switch is turned on, the
malfunction indicator light is lit for 5 seconds to indicate that
the malfunction indicator light operates normally.

ITEMS INDICATED BY THE MALFUNCTION INDICATOR
LIGHT

Engine control unit

Oxygen sensor

Air flow sensor

Intake air temperature sensor

Throttle position sensor

Engine coolant temperature sensor

Crank angle sensor

Top dead center sensor

Barometric pressure sensor

Detonation sensor

Ignition timing adjustment signal

Injector

EGR system <California>

Ignition coil, power transistor unit

Caution

The malfunction indicator light comes on when the line of
the ignition timing adjustment terminal is shorted to
ground. Therefore, the light also comes on when the
ignition timing adjustment terminal is grounded to adjust
the ignition timing, but this does not show any abnormal-

ity.
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MALFUNCTION INDICATOR LIGHT INSPECTION

(1) Check that when the ignition switch is turned on, the light
illuminates for about 5 seconds and then goes out.

(2) If the light does not illuminate, check for open circuit in
harness, blown fuse and blown bulb.

SELF-DIAGNOSIS

The engine control unit monitors the input/output signals (some
signals at all times and the others under specified conditions) of
the engine control unit.

When it is noticed that an irregularity has continued for a
specified time or longer from when the irregular signal is
initially monitored, passing a certain number, the engine control
unit judges that an irregularity has occurred, memorizes the
malfunction code, and outputs the signal to the self-diagnosis
output terminal.

There are 21 diagnosis items, including the normal state, and
the diagnosis results can be read out with a voltmeter or
multi-use tester.

Moreover, since memorization of the malfunction codes is
backed up directly by the battery, the diagnosis results are
memorized even if the ignition key is turned off. The malfunc-
tion codes will, however, be erased when the battery terminal
or the engine control unit connector is disconnected.

The malfunction code can also be erased by turning on the
ignition switch and sending the malfunction code erase signal
from the multi-use tester to the engine control unit.

Caution

If the sensor connector is disconnected with the ignition
switch turned on, the malfunction code is memorized. In
this case, send the malfunction code erase signal from the
multi-use tester to the engine control unit or disconnect
the battery terminal (-) for 10 seconds or more, and the
diagnosis memory will be erased.

The 21 diagnosis items are provided as follows, and if plural
items are activated, they are all indicated sequentially from the
smallest code number.

Caution

The malfunction code for the ignition timing adjustment
signal is output when the line of the ignition timing
adjustment terminal is shorted to ground. Therefore, the
malfunction code is also output when the ignition timing
adjustment terminal is grounded to adjust the ignition
timing, but this does not show any abnormality.
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DIAGNOSIS CHART (FAULT TREE)

output . o Diagnosis code
preference Diagnosis item Check item (Remedy)
order Output signal pattern No. Memory

1 Engine control - - (Replace engine control

unit unit)
L —
12A0104
2 Oxygen sensor 11 Retained |e Harness and connector
(Turbo: Rear bank) ® Oxygen sensor
e Fuel pressure
e Injectors .
(Replace if defective.)
12A0104 o Intake air leaks

3 Air flow sensor 12 Retained |e Harness and connector
(If harness and connector
are normal, replace air

[ — flow sensor assembly.)
12A0104

4 Intake air 13 Retained |e Harness and connector

temperature sensor — AN o Intake air temperature
sensor
L — WIS R S ¥ § W
12A0104
5 Throttle position 14 Retained |e Harness and connector
sensor o 1hels e Throttle position sensor
|| o Idle position switch
L —1 LJudl
12A0104
6 Coolant temperature 21 Retained |e Harness and connector
sensor ] 1 e Coolant temperature
J—— sensor
L—— —
12A0107
7 Crank angle sensor 22 Retained |e Harness and connector
(If harness and connector
l ” | Il” are normal, replace crank
L angle sensor assembly.)
12A0107
8 Top dead center 23 Retained |e Harness and connector
sensor (If harness and connector
I ” I ””“ are normal. replace crank
angle sensor assembly.)
12A0107
9 Vehicle speed sensor 24 Retained |e Harness and connector
(reed switch) ¢ Vehicle speed sensor
| I| I ””l” (reed switch)
12A0107
10 Barometric pressure 25 Retained |e Harness and connector
sensor ‘ (If harness and connector
“ I “”“” are normal, replace
| — barometric pressure
12A0107 sensor assembly.)

1 Detonation sensor 31 Retained |e Harness and connector
(If harness and connector
are normal, replace deto-

l ” ” l “ nation sensor.)
L
12A0468
NOTE
Replace the engine control unit if a malfunction code is output although the inspection reveals that there is no problem with the check
items.
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output _ o Diagnosis code
preference Diannosis item Check item (Remedy)
order Output signal pattern No. Memory
12 Ignition timing H 36 - ® Harness and connector
adjustment signal l “ H l l”l””““
L
12A0105
13 Oxygen  sensor 39 Retained e Harness and connector
(Turbo: Front bank) H e Oxygen sensor
o Fuel pressure
L o Injectors (Replace
if defective)
1240108 o Intake air leaks
14 Injector 41 Retained |e Harness and connector
H —J—“—U—-”—L-ﬂ_ o Injector coil resistance
L
12A0105
15 EGR 43 Retained |e Harness and connector
<California> e EGR thermo-sensor
H o EGRvalve
| ” ” ” I ””” e EGR control solenoid
L valve
e EGR valve control
12A0105 vacuum
16 Ignition coil, 44 Retained |e Harness and connector
Power transistor unit | H e Ignition coil _
(No. 14 cylinder) L l ” ” H l ”””” e Power transistor unit
12A0105
17 dgnition coil, _ 52 Retained |® Harness and connector
Power transistor unit H ® Ignition coil
tNo. 2-5 cylinder) I ” ” ” IJ I ”“ ® Power transistor unit
L
12A0105
18 [gnition coil. _ 53 Retained |e Harness and connector
[Power transistor unit | H e Ignition coil
{‘No. 3-6 cylinder) I H ” H ” l ”” ” e Power transistor unit
L
12A0105
19 ¥\ cable from trans- 61 Retained |e Harness and connector
axle control unit, H (If harness and connector
for transmission I ” ” H ” l “ are normal, replace only
of torque reduction L transaxle control unit.)
signal <A/T> 12A0105
20 Induction control 62 Retained |e Harness and connector
valve position (If harness, connector
sensor H 7 and induction control
<Non Turbo> I ” | I l ” l ”“ valve are normal,
L replace air intake
1240105 plenum assembly.)
21 Normal state H (Continue) - - -
12A0104
NOTE

Replace the engine control unit if a malfunction code is output although the inspection reveals that there is no problem with the check

items.
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13-15

Diagnosis
connector

12F00S7

Diagnosis
connector

7FU0999

— MPI diagnosis

Ground

ECI85(

READ OUT OF MALFUNCTION CODE
Precautions for Operation

{1) When battery voltage is low, no detection of failure is
possible. Be sure to check the battery for voltage and other
conditions before starting the test.

(2) Diagnosis item is erased if the battery or the engine control
unit connector is disconnected. Do not disconnect the
battery before the diagnosis result is completely read.

Using Multi-Use Tester

(1) Read and record the self-diagnosis output.

(2) Referring to the diagnosis chart, repair the faulty part.
(3) Turn the ignition switch OFF and then turn it ON.

(4) Erase the malfunction code.

(5) Recheck that a normal code is output.

Using Voltmeter

(1) Connect an analog voltmeter between the self-diagnosis
output terminal of the diagnosis connector and ground
terminal.

(2) Turn on the ignition switch.

(3) Read the diagnosis output pattern from the voltmeter and
record it.

(4) Referring to the diagnosis chart, repair the faulty part.

(5) Erase the malfunction code using the following procedure.

(1) Turn OFF the ignition switch.

(2 Disconnect the negative battery cable from the battery
terminal for 10 seconds or more and then reconnect it.

(® Turn ON the ignition switch and read the self-diagnosis
code to check that a normal code is output.

Diagnosis by DIAGNOSIS 2 MODE

(1) Using the multi-use tester, changeover the diagnosis mode
of the engine control unit to DIAGNOSIS 2 MODE.

(2) Road test the vehicle.

(3) Read the diagnosis code in the same manner as “READ
OUT OF MALFUNCTION CODE” and repair the malfunc-
tioning part.

(4) Remove the multi-use tester.

NOTE

Removal of the multi-use tester .will erase all the self-’
diagnosis malfunction codes in the engine control unit and
changeover the diagnosis mode from DIAGNOSIS 2 MODE
to DIAGNOSIS 1 MODE.
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CHECK CHART CLASSIFIED BY PROBLEM SYMPTOMS

Problem Starting Idling stability Driving
symptoms =
o= 3 > @
22 |3 5 2| & g =3 e
5 g g E E% _— § T qé“ ::J % é < % v 5 g’
S: | 25 |23®|528|228| £ =S| g S| 3 | s5g
. SE| 22 |£2£|258|855) 82| 88| 3 2 s g | 5%
Check items S35 | 55 |BEB|ETH|ETS] ¢ @5 & B A ™3 T3
Power supply and ignition switch-1G Q@) I1} 13-41
Engine control unit power ground @ |2; 13-44
Fuel pump OREIN RO @Qhl | ©[) | @A 13-45
<N/T>
13-48
<T>
Air flow sensor (2 1o | 2 3 ® 5] | ® s @ (4] | 1354
Intake air temperature sensor ® 8} | @ [9] @ [2] | 1357
Barometric pressure sensor @ @ ny | 6 [y ® [E) | 1360
Engine coolant temperature sensor 3] | ®Is] | @R | ® 5 g g | @ [4] ® 3] 13-62
Throttle position sensor ® [9] @3B | @4 13-65
ldle position switch @hEH I | @@ 13-68
Top dead center sensor ® B | @7 {7 @ 2] 13-70
Crank angle sensor ® [8] l8] ® [§] ® (3] 13-72
Ignition switch-ST <M/T> @ la] | ® 4] 13-75
Ignition switch-ST and @ 14] | ® 4] ® 13-76
inhibitor switch <A/T>
Vehicle speed sensor ® ® 13-78
Power steering oil pressure switch ® 13-80
Air conditioner switch and power relay @ 13-82
Detonation sensor @] | 1384
Electrical load switch ® 13-86
induction control valve position @4 | ® 8 13-90
sensor <Non Turbo>
Oxygen sensor (&) 13-94
<N/T>
13-98
<T>
Injectors ® sl | @izl | @ 2] @i | @ | @ | @ ® [ 13-101
<N/T>
13-105
<T>
die speed control servo @is] | O | @B | @z ® (7] 13-110
stepper motor type)
gnition coil and power transistor @ (7] {9] @2 12 @ 1] ® [5] | 13-115
Purge control solenoid valve 13-119
EGR control solenoid valve @ 7] [6] @ (a} 13-121
<California — Non Turbo, Turbo> ®
Fuel pressure control valve <Turbo> ® ® (@) @) [4] 13-123
Vaste gate control solenoid valve ® [5] 13-126
< Turbo>
\ctive exhaust control unit <Turbo> ® 6] (8] 13-130
fariable induction control servo ®E | @0 13-131
DC motor) <Non Turbo>
\nti-lock brake signal <Turbo> @ 13-133
[ngine and transaxle total control 6] | ® [5] 13-135
ignal <A/T>
uel pressure ®leg | @4 @kl | @B | @8 | @) @2 18137

O: Warm engine (number inside ir)dicates check order)
{0: Cold engine (number inside indicates check order)

<N/T>: Non Turbo

<T>: Turbo
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PROBLEM SYMPTOMS TABLE (FOR YOUR INFORMATION)

ltems

Symptom

Starting

Won't start
(no initial combustion)

The starter is used to crank the engine, but there is no combustion within the
cylinders, and the engine won't start.

Starting problem
{initial combustion, then
stal)

(Starting takes a long
time.)

There is combustion within the cylinders, but then the engine soon stalls.

Engine won't start quickly.

Idling instability
(Rough idling)

Engine speed doesn’t remain constant; changes during idling.
Usually, a judgement can be based upon the movement of the tachometer

> pointer, and the vibration transmitted to the steering wheel, shift lever, body, etc.
% This is called rough idling.
©
% | Incorrect idling speed The engine doesn't idle at the usual correct speed.
o
% Improper idiing continuity This non-continuity of idling includes the following elements.
= Die out (1)Dieout . .... The engine stalls when the foot is taken from the accelerator pedal,
Pass out regardless of whether the vehicle is moving or not.
(2) Pass out . . The engine stalls when the accelerator pedal is depressed or while
it is being used.
Hesitation “Hesitation” is the delay in response Hesitation
Sag of the vehicle speed (engine rpm) that Normal
occurs when the accelerator pedal is
depressed in order to accelerate from g \\ 3
the speed at which the vehicle is now g | Inittial O
traveling, or a temporary drop in vehi- @ Acccelerator / ;'
cle speed (engine rom) during such 2 |pecdal A
acceleration. £ [deppression S
Serious hesitation is called “sag”. > , \
PR Sag
Time 1 FU022:
Poor acceleration Poor acceleration is inability to obtain an acceleration corresponding to the
degree of throttle opening, even though acceleration is smooth, or the inability to
reach maximum speed.
2 Stumble Engine rpm response is delayed when
= the accelerator pedal is initially
A depressed for acceleration from the
stopped condition. = Normal
4
Initial
— g / 4
49 ,l
< h .. s
< |deppession
dling - Stumble
Time 1 FU022¢
Shock The feeling of a comparatively large impact or vibration when the engine is
accelerated or decelerated.
Surge This is repeated surging ahead during constant speed travel or during variable

speed travel.

Knocking

A sharp sound like a hammer striking the cylinder walls during driving and which
adversely affects driving.
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FUEL TANK AND FUEL LINE

M13EAAB

Symptom

Probable cause

Remedy

Engine malfunctions
due to insufficient
fuel supply

Bent or kinked fuel pipe or hose

Repair or replace

Clogged fuel pipe or hose

Clean or replace

Clogged fuel filter or in-tank fuel filter

Replace

Water in fuel filter

Replace the fuel filter or clean the

fuel tank and fuel line

Dirty or rusted fuel tank interior

Clean or replace

Malfunctioning fuel pump Replace
(Clogged filter in the pump)
Evaporative emission Mispiping of vapor line Correct
control system
malfunctions Disconnected vapor line piping joint Correct
(When tank cap is -
removed, pressure Folded, bent, cracked or clogged vapor line Replace
releasing noise is
heard) Faulty fuel tank cap Replace
Malfunctioning overfill limiter (Two-way valve) Replace
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SERVICE ADJUSTMENT PROCEDURES

M13FHBU

BASIC IDLE SPEED ADJUSTMENT

NOTE

(1) The basic idle speed has been factory-adjusted with the
speed adjusting screw (SAS) and does not normally require
adjustment.

(2) If the adjustment is required, first check that the ignition
plug, injector, ISC servo, and compression pressure are
normal.

(1) Before starting the inspection and adjustment procedures,
set the vehicle in the following conditions:
e Engine coolant temperature: 80 to 95°C (176 to 205°F)
e Lights, electric cooling fan, accessories: OFF
o Transaxle: Neutral (P range on vehicles with automatic

transaxle)

e Steering wheel: Straightforward position

(2) When using the multi-use tester, connect it to the diagnosis
connector.

NOTE
The connection of the multi-use tester grounds the self-
diagnosis/data transmission selector terminal.

(3) When not using the multi-use tester, proceed as follows:

(@ Insert a paper clip into the |-pin blue connector as
shown in the illustration.

(2 Connect a primary-voltage-detecting tachometer to the
paper clip.
NOTE \
The tachometer should read 1/3 of the actual engine
speed. This means that the actual engine speed is the
tachometer reading multiplied by 3.
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(® Using a jumper wire, ground the self-diagnosis/data
transmission selector terminal (terminal @9) of the
diagnosis connector (white).

-

e .__data transmission
selector terminal

~
O AW
A—O'@ 2\ 7Fu1000
N

Ny R (4) Remove the waterproof female connector from the ignition
NG N | g i timing adjusting connector (brawn).
‘ m 6 (5) Using a jumper wire, ground the ignition timing adjusting
j LN terminal
% lgnition timing '
”g‘ adjustment connector
(brawn)

e

7TFU0937

(6) Start the engine and run at idle.
(7) Check the basic idle speed.
When using the multi-use tester, select item No. 38 and
read the idle speed.
Basic idle speed: 700 = 50 rpm \
NOTE /
(1) The engine speed may be low by 20 to 100 rpm while
the vehicle is new [distance driven approx. 500 km (300
miles) or less], but no adjustment is necessary.
(2) If the engine stalls or speed is low despite a sufficient
7FU0338 distance driven [approx. 500 km (300 miles) or more], it

is probably due to deposits on the throttle valve. In this
case, clean the throttle valve. (Refer to P.13-33.)

(8) If the basic idle speed is out of specification, adjust by
turning the speed adjusting screw (SAS).

NOTE

If the idle speed is higher than the standard value even with
SAS fully tightened, check to see if there is evidence of the
idle switch (fixed SAS) being moved. If the idle switch
seems to have been moved, adjust it. If it does not seem to
have been moved, there may be a leak caused by
deteriorated fast idle air valve (FIAV). In such a case, replace
the throttle body.

(9) Turn the ignition switch OFF.

(IO)When the multi-use tester has not been used, remove the
jumper wire from the self-diagnosis/data transmission
selector terminal.

(11)Remove the jumper wire from. the ignition timing adjusting
terminal and replace the connector back again.

(12)Start the engine again and run at idle for 10 minutes to
make sure that the engine runs at proper idle speed. \/)
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7FU0627

7FU0629

THROTTLE BODY (THROTTLE VALVE AREA)
CLEANING m13Fics

(1) Start the engine, warm it up until engine coolant tempera-
ture rises to 80°C (176°F), and stop the engine.
(2) Disconnect the air intake hose at the throttle body side.
(3) Put a plug in the inlet of bypass passage in the throttle
body.
Caution
Never allow cleaning agent to flow into the bypass
passage.

(4) Spray cleaning agent from the intake port of the throttle
body to the valve and leave as it is for 5 minutes or so.

(5) Start the engine and race it several times. Then, run it idle
for approx. one minute.

NOTE

If the engine idle speed becomes unstable (and fails in the
worst case) after plugging the bypass passage, run the
engine with the throttle valve slightly opened.

(6) If the deposit cannot be removed from the throttle valve,
repeat steps (4) and (5).

(7) Disconnect the plug from the inlet of the bypass passage.

(8) Install the air ‘intake hose.

(9) Use a multi-use tester to erase the self-diagnosis code or
disconnect the battery ground cable for more than 10
seconds and then connect it again.

(IO)Adjust the basic idle speed (speed adjusting screw). (Refer
to P.13-31.)

ADJUSTMENT OF IDLE POSITION SWITCH AND
THROTTLE POSITION SENSOR (TPS) MI3FIFA

(1) Disconnect the throttle position sensor connector.

(2) Using jumper wires, connect an ohmmeter across terminal
(® (idle position switch) and terminal @) (sensor ground) of
the throttle position sensor.
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(3) Insert a 0.65-mm-thick feeler gauge between the fixed SAS
and throttle lever.

(4) Loosen the throttle position sensor mounting bolts and turn
the TPS body fully counterclockwise.

(5) In this condition, check that there is continuity across
terminals (3) and ().

(6) Slowly turn the throttle position sensor clockwise until you
find a point at which there is no continuity across terminals
(® and (@. Then, tighten the throttle position sensor
mounting bolt securely.

(7) Connect the throttle position sensor connector.

-/

(8) When using the multi-use tester, connect it to the diagnosis
connector.
(9) When not using the multi-use tester, proceed as follows:

(1) Disconnect the throttle position sensor connectors and
connect the special tool, Test Harness Set, between
the disconnected connectors.

(2 Connect a digital voltmeter between the throttle posi-
tion sensor terminal (2) (sensor output) and teminal @)

Throttle (sensor ground).

position Sensog (I0)Turn the ignition switch ON (but do not start the engine).
7FU083 {11)Check the throttle position sensor output voltage.
When using the multi-use tester, select item No. 14 and
read the throttle position sensor output voltage.

Standard value: 400 - 1,000 mV

(12)If the voltage is out of specification, check the throttle
position sensor and associated harnesses.

{(13)Remove the feeler gauge.

(14)Turn the ignition switch OFF.

Terminal 2) Terminal @
(sensor output)  (sensor ground

TSB Revision




FUEL SYSTEM - Service Adjustment Procedures 13-35

/

\

/"

»l

r’_\

=1

Fixed SAS

7FU0933

ADJUSTMENT OF FIXED SAS MI3FIDC

NOTE

(1) The fixed SAS has been factory-adjusted. Never attempt to
move it.

{2) Should it be out of proper adjustment, adjust by following
the procedure given below.

(1) Sufficiently slacken the accelerator cable.

(2) Loosen the lock nut on the fixed SAS.

(3) Sufficiently loosen the fixed SAS by turning it counterclock-
wise to fully close the throttle valve.

(4) Tighten the fixed SAS slowly to find a point at which it
contacts the throttle lever (where the throttle valve starts
opening). From that point, tighten the fixed SAS further 1 V4
turns.

(5) Holding the fixed SAS to prevent it from turning, tighten the
lock nut securely.

(6) Adjust the accelerator cable tension. (Refer to P.13-156.)

(7) Adjust the basic idle speed. (Refer to P.13-31.)

(8) Adjust the idle position switch and throttle position sensor
(TPS). (Refer to P.13-33.)
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ON-VEHICLE INSPECTION OF MPI COMPONENTS
COMPONENTS LOCATION

Name Symbol Name Symbol
Air flow sensor {with built-in intake air temperature A Inhibitor switch <A/T> !
sensor and barometric pressure sensor)
Air-conditioner relay 0] Injector K
Air-conditioner switch G ISC servo {stepper motor) L
Control relay N Oxygen sensor E
Detonation sensor T Power steering oil pressure switch H
EGR control solenoid valve Z Purge control solenoid valve X
<California— Non Turbo, Turbo>
EGR temperature sensor <California> Y Resistor <Turbo> W
Engine control unit S Self-diagnosis output terminal and self-diagnosis/ R
data transmission selector terminal
Engine coolant temperature sensor B TDC sensor and crank angle sensor D
Engine warning light P Throttle position sensor (with built-in idle switch) C
Fuel pressure control valve <Turbo> \% Variable induction control servo (DC motor) J
(with built-in induction control valve position
sensor) <Non Turbo>
Ignition coil (power transistor) M Vehicle speed sensor (reed switch) F
Ignition timing adjusting terminal Q Waste gate solenoid valve <Turbo> U

NOTE _
The “Name” column is in alphabetical order.

Q a

Bkl LS

DN
~ s
$ t + v 2 7FU1002
K|
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Air flow sensor = ) 1] F
{with builtin intake
42— air lemperature sensor
3 and bagomgtric pressure
=
{/

Engine coolant
temperature sensor

oW,

— ] D CAL e
“Throttle position \" \ W —<—L
sensor (with Y- ! TDC sensor
and crank
\ ~AFa __anadle sensor
[ = ~ /

7FU0929

™ 7FU0942

E<Non Turbo>  /Oxygen sensct)r‘ <Turbo> / / \ \
A -‘ ~. Oxygen sensor,

~_Oxygen sensor,
right

7FU0786

n \(/ehkgle speﬁ-)d sensor EJE = ||| ﬂ ’
reed switc ||| ======,Air-conditioner —,

switch

| 7FU1004

2

= |Inhibitor X

Power steering
oil pressure switch

O '\/ |

TSB Revision |
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Wariable induction control servo &
{DC motor) (with built-in induction
control valve position sensor)  =— 7FUO802

ISC servo
(stepper motor}

Injector

\ ———— 7FU0803

Ignition coil
{power transistor)

PEIINRAR

7FU0927 16F003¢C

70

Ignition timing L
adjusting terminal =

k,Self—diafgnosis output terminal
and self-diagnosis/ data )
transmission selector terminal ~, 2\

Xfe} @\ VC\\ 7FU0999

Engine control
unit

16F0292
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C

g N\
/ Detonation senso/
’l / .- “V

\

Fuel pressure
control valve

;@ Purge control
solenoidvalve /' 71009

S
@ EGR control solenoid valve
// / / / 7FU1011

&
Waste gate
solenoid valve

//
~/ | /[ [/ 7ruioor

'EGR temperature sensor

W 7FU1010
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COMPONENTS INSPECTION PROCEDURE  misveac
// ~ USING MULTI-USE TESTER
(1) Check by the service data and actuator test function. If any \J
, abnormality is found, check the body harness, components,
etc. and repair as necessary.
(2) After repair, check again with the multi-use tester to make
sure that the input and output signals are now normal.
(3) Erase the self-diagnosis trouble code in memory.
(4) Disconnect the multi-use tester.
(5) Start the engine and perform running test, etc. to make
sure that the troubles have been corrected.

Multi-use Tester
(MB991341)

12F0057
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FUEL SYSTEM - On-vehicle Inspection of MPI Components 13-41

POWER SUPPLY AND IGNITION SWITCH-IG M13vcAA
lanition switch (IG)
@ Harness side
. connector
@® Equipment side
connector
J 7
16F0292 (12131415
le[718llalio &
) g
‘\) :: 5 T 4 \/8 (5 4 3 =
po[el8l7]s]
SEL1003
! p
l 12 25 108 \52_
Y AW
Power Power,
7FU0927 @ Supoly
Engine control unit
Englrjfz cont'r.olu.‘umﬂt c?nngct?r | ” 7EU0950
7FU0853

OPERATION

o While the ignition switch is on, battery power is supplied to the engine control unit, the injector, the air
flow sensor, etc.

¢ When the ignition switch is turned on, the battery voltage is applied from the ignition switch to the engine
control unit, which then turns ON the power transistor to energize the control relay coil. This turns ON the
control relay switch and the power is supplied from the battery to the engine control unit through the
control relay switch.

INSPECTION
Using Multi-use Tester

|

Function Item No. Data display | Check condition ‘ Standard value

Data reading 16 Engine control unit Ignition switch: ON S v
power voltage
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HARNESS INSPECTION

Engine control
unit harness
side connectOr

01L0427

Measure the ignition switch terminal
input voltage.

e Engine control unit connector:
Disconnected
¢ Ignition switch: ON

Voltage (V)

SV

—— :2

Repair the

harness.
(Ignition
switch ~[62))

® Harness side

Measure the power supply voltage of
the control relay.

e Connector: Disconnected

connector — 3

] Voltage (V)

312 )

8|7]s SV Repair the

harness.
% -T> gattery -
10)
~7FU0537
3 Er?g’ﬂaerﬁg';go' Check for an open-circuit, or a short-
— side connector | Circuit to ground, between the engine

control unit and the control relay.

@ Harness side ;\—.?‘ ® Engine control unit connector: > |4
connector Disconnected )
] = e Control relay connector: Discon-
5la]lz[2 ) nected .
109 [B17 |6 Repair the
% ——+> harness.
(@8] o8] )
7FU0951
4 Engtinﬁ control | - check for an open-circuit, or a short-
e s | Circuit to ground between the engine
— control unit and the control relay.
v —ET) o Control relay connector: Discon- OK —I>
i nected )
__,lD N o Engine control unit connector:
5ial3(2 - Disconnected
1is{8]7 (e - Repair the
® Harness side % T (hris
connector ) '
L 25)

7FU0468
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CONTROL RELAY INSPECTION

Caution

When applying battery voltage directly, make sure that it is
applied to correct terminal. Otherwise, the relay could be
damaged.

01L0521
(1) Remove the control relay.
23045)
1617 819/108
01L0220

(2) Using jumper wires, connect terminal Gg of control relay to
battery @ terminal and terminal of control relay to
battery © terminal.

(3) Connecting and disconnecting the jumper wire to battery ©
terminal, measure the voltage across terminals () and (s) of
the control relay.

Jumper wire Voltage at Voltage at

. terminal @) terminal (&)
7FU0469 Connected SV SV
Disconnected oV oV

(4) Using jumper wires, connect terminal (9 of control relay to
battery @ terminal and terminal (8 of control relay to
battery © terminal.

(5) Connecting and disconnecting the jumper wire to battery ©
terminal, check the continuity across terminals (2) and (3) of
the control relay.

[————D—R
~ e
0w
IS

l Y

Jumper wire Continuity across
01L022; terminals (2) and @
Connected Conductive
Disconnected Nonconductive
SHpnn . , :
5[ TsTeTi0 (6) Using jumper wires, connect terminal (3) of control relay to

battery @ terminal and terminal (7) of control relay to
battery © terminal.

(7) Connecting and disconnecting the jumper wire to battery ©
terminal, measure the voltage at terminal (2) of the control

relay.
7FU0470
Jumper wire Voltage at terminal (2)
Connected SV
Disconnected ov

(8) Replace the control relay if any defect is evident.
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ENGINE CONTROL UNIT POWER GROUND

M13YDAA
Engine control unit
v v
13 26
unt 16F0292 =
01A0191
Engine control unit connector
ol Lo I L Y R ] et At bt b et bt M IS r\nf“~u.uw$:
o ala|al9 b N L a¥]
ol NI
7FUCE53

OPERATION
Grounds the engine control unit
TROUBLESHOOTING HINTS

If the ground wire of the engine control unit is not connected securely to ground, the unit will not operate

correctly.
HARNESS INSPECTION

Engine control
unit harness
side connector

01P0150

Check for continuity of the ground
circulit.

e Engine control unit connector:
Disconnected

oK+
% T (13- Ground)

Repair the
harness.

(26| — Ground)

TSB Revision
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13-45

FUEL PUMP <Non Turbo

V

Flo Iy
Fuel pump
cr:eck terminal

/

M13YEAA2

Fuel pump connector

7FU0957 03F0004
@ Equipment side
connector " .
Ignition switch (IG;)
N § lgnition switch (ST)
ﬂ ®Equipment side
* connector
@® Harness side Control relay
connector 13
== S ,
pump
% N_»OFF Harness side
g connector
m g T 2
5\413]2)~ Cik
llelei7]s © Fuel pump
SEL1003 check
8 terminal
harness side
. . connector
Engine control unit ?
Engine control unit connector 7FU0952
=l i e R R S ) A R A R e
1 e 2
7FU0653
OPERATION

e Drives the fuel pump during cranking and engine operation.
When the ignition switch is set to START, current flows from the ignition switch through the control relay

coil to ground. This turns on the control relay switch and drive power is supplied from the battery through
the control relay switch to the fuel pump.

While the engine is running, the engine control unit keeps the power transistor on and energizes the
control relay coil so that drive power is supplied to the fuel pump.

TSB Revision
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INSPECTION
Using Multi-use Tester

Function Item No. Drive Check condition Check content Normal state
Actuator test 07 Fuel pump is |e Engine cranking Hold return hose with Pulsation is felt
driven to cir- o Forced drive of fuel fingers to feel pulsation
culate fuel pump indicating fuel flow
Check is made for
above two conditions Listen to pump operating |Operating sound is
sound near fuel tank heard

HARNESS INSPECTION

Check the fuel pump.

1 .
m N G o Apply battery voltage to the
e . checking terminal and operate the
% S pump. @ -T> |4
Fuel pump.
St ¥ | check terminal
t oK 2

Check for continuity of the ground

circulit.
e Fuel pump connector: Discon- .
nected @ —> |3 )
Harness side Repair the
connector —1> harness.
(@12]-
Ground)

7FU0954

Check for continuity between the fuel
pump and the checking terminal.

e Fuel pump connector: Discon-
nected — 4

Repair the
% ~—t3p harness.
@]-enl

@ Harness side
connector 7FU0955
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13-47

Check for continuity between the
checking terminal and the control re-
lay terminals.

e Control relay connector: Discon- —> 5
nected
® Fuel pump connector: Discon-
nected ;
Ta Repair the
oS = harness.
(@z]-ef)
Harness side
connector 7FU0813
@ Hamess side Measure thé power supply voltage of
__5_ connector the control relgy. PPy ot —> |6
e Connector: Disconnected
e Ignition switch: START (when .
@@CheCked) Repalr the
elala2 1) e Ignition switch: ON (when @3] hlarn_e_ss.
T FREAES checked) (Ignition
0 svv@n%h)—[lG]
Voltage (V) % > (Ignition
! { switch-[ST]
8 or more - @9

6 |

@ Harness side
connector

Check for an open-circuit, or a short-
circuit to ground between the control
relay and the engine control unit.

e Control relay connector: Discon-

"""lll

connec-
tor

7FU0956

/ nected ) @
514 e Enaine control unit connector: :
10[9 i i
Disconnected Repair the
S —-L3pharness.
Engine control w
unit harness (@]-[e)
side connector
== 7FU0475
7 Check for continuity of the ground
circuit.
® Iélgrr]r;%s.cs{osr|de e Connector: Disconnected /\ 8
=] —
- oK
10]9(8
Repair the
harness.
O —> s
Ground)
-:7FU0476
8 ® Harness side connector Check for an open-circuit, or a short-
: circuit to ground between the control
relay and the fuel pump.
=) o
. e Control relay connector: Discon- —
_ (5]a] 32 - nected . OK STOP
©a 0je|8l7ie e Fuel pump connector: Discon-
61o)4 ] nected Repair the
Harness % —3 harness.
Sde (@(2)- &)
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FUEL PUMP <Turbo>

Fuel pump
check terminal

Fuel pump
relay No. 2

\
16F0035

CONTROL RELAY INSPECTION
Refer to P.13-43.

~ /A/ ——i’ta

Fuel pump connector
AN s ‘7

03F000

resistor

Fuel pumpé

‘
/7Fl 11041 u ‘
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Ignition switch [IG]

Ignition switch [ST]

Equipment side
®cc?nn%ctor A9 3 Controlrelay

Equipment

side Harness side
connector connector

»OFF
@ Harness side
connector
4t \SAZAT
>
% Control g 000
relay 2 SEL1603

5 3 L 5 A (for fuel pump) ®
(5laf3l2]-
{1olal8]7]6]

SEL1003 =
I’ Equipment side
] 12 TA‘ connector
1
Resistor
(for fuel pump)
Equipment side ©
1 2 connector -
Fuel pum
Enaine control unit 4 8 *21 checkpterpminal
Engine control unit connector 7FU0959

- [rofwal ]!

o UUUEOOOO

7FU0653
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OPERATION

Control Relay Operation

e Drives the fuel pump during cranking and engine operation.

e When the ignition switch is set to START, current flows from the ignition switch through the control relay
coil to ground. This turns on the control relay switch and drive power is supplied from the battery through
the control relay switch to the fuel pump.

e While the engine is running, the engine control unit keeps the power transistor on and energizes the
control relay coil so that drive power is supplied to the fuel pump.

Fuel Pump Relay No. 2 Operation

e Change the fuel pump discharge in two stages by ON-OFF operation of the relay switch for fuel pump
relay No. 2.

o If the amount of inlet air is small (the engine load is low), the engine control unit turns on the power
transistor to energize the coil of fuel pump relay No. 2, sending drive power to the fuel pump through the
resistor. If the amount of inlet air is large (the engine load is high), the engine control unit turns off the
power transistor to send drive power directly to the fuel pump without passing through the resistor.

INSPECTION
Using Multi-use Tester
<Fuel Pump>

Function Item No. Operation Check condition Check item Normal condition
Actuator 07 Fuel pump is e Engine cranking Hold return hose with Pulsation is felt
test driven to cir- e Forced drive of fuel fingers to feel pulsation

culate fuel pump indicating fuel flow
Check is made for above
two conditions Listen to pump operating Operating sound is
sound near fuel tank heard
<Fuel Pump Relay No. 2>
Function Item No. Operation Check condition Normal condition

Actuator 13 Turn the fuel pump relay Ignition switch: ON Operating sound
test No. 2 from OFF to ON is heard.

HARNESS INSPECTION

A

~—

Fuel pimp | Check the fuel pump.
check termina! =.| e Appl{_battery voltage to the
checki

e @{) U ng terminal and operate the
- / pump. —_— 4
K — [2

Check the ground circuit of the fuel
pump.

e Connector: Disconnected
—reDp 3

Repair the
% —13 hamness.
(@2] -

Ground)

‘® Harness side
connector

7FU0954
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Harness side -
connector

7FUQ95:

Check for continuity between the fuel
pump and the checking terminal.

e Connector: Disconnected

o — &

Repair the
% —> harness.
@1-el)

® Harness side

Check for continuity between the

connector checking terminal and the control re-
s lay (for fuel pump), and between the
resistor (for fuel pump).
e Control relay (for fuel pump) con- —-_T> 5
nector: Disconnected
o Resistor (for fuel pump) connec- .
tor: Disconnected tl?epaw the
oH 1 e Fuel pump connector: Discon- —_ (érss.@@)
arness nected -
side ®2)- B2)
connec-
tor 7FU0960
5 En%a'ﬂgrﬁggo' Check for an open-circuit, or a short-
side connector |  Circuitto ground, between the control
and relay (for fuel pump) and the engine
control unit. —1> 6
e Control relay (for fuel pump) con-
nector: Disconnected
e Engine control unit connector: .

- 2 Disgconnected S E;r%?;g;he
Harness side I :
® connector — ©@1]-RY)

= 7FU0961

RR|| &R 2B | &

6 ® Harness side Check for continuity between the
connector control relay (for fuel pump) and the
resistor (for fuel pump).
e Control relay (for fuel pump) con- _> 7
nector: Disconnected
¢ Resistor (for fuel pump) connec-
tor: Disconnected Repair the
=3 harness.
©® H?jmess = ©a-©h)
sige
connec-
tor 7FU0962
@® Harness side Measure the power supply voltage of
7 connector the control relay.
e Connector: Disconnected —— 8
e Ignition switch: START (when Repair the
checking @fs]) her%a(‘ass
¢ Ignition switch: ON (when check- (Ignition.
ing @(z) —> sv%ch 1G] -
@3]
Voltage (V) {Ignition
switch [ST] -~
1 8 or higher NEM
7FU0474
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8]

@ Harness side

Check for an open-circuit, or a short-
circuit to ground, between the control
relay and the engine control unit.

——~3 harness.

CamE

connector c .
. ontrol relay connector: Discon- —
nected _ —> 9
514 e Engine control unit connector:
10[9 Disconnected .
I Repair the
Engine control % —1-3 harness.
unit harness ’ (@z]-[&)
side connector
= 7FU0475
9 f _ Check for continuity between the o
© lj;grr}gg?osrlde control relay and the control relay (for
® Harness side v fuel pump).
connector e Control relay connector: Discon- —_— 10,
nected -
y 3‘3. : « Control relay (for fuel pump) con-
11503 S nector: Disconnected Repsis th
QK e

‘ @ Harness side T~

connector
(]

514

3

21—

10(9

8

i

7FU0476

Check for continuity of the ground
circuit.

e Connector: Disconnected

11

Repair the
harness.
(@Ye] -
Ground)

—>

11

Harness side
connector

© Harness sids
: connector

7FU0964

Check for an open-circuit, or a short-
circuit to ground, between the control
relay (for fuel pump) and the fuel

pump.

o Control relay (for fuel pump)
connector: Disconnected

e Fuel pump connector: Discon-
nected

R | &®

T o

Repair the
—t3 harness.

(@(1-012)

CONTROL RELAY INSPECTION
Refer to P.13-43.

TSB Revision ]




FUEL SYSTEM - On-vehicle Inspection of MPI Components

13-53

FUEL PUMP RELAY NO. 2

INSPECTION

(1) Remove fuel pump relay No. 2.

M13RGAA

(2) Use a jumper wire to connect terminal (3) of fuel pump relay
No. 2 and the positive terminal of the battery and use
another jumper wire to connect terminal (1) and the
negative terminal of the battery.

(3) With the jumper wire connected to and disconnected from
the negative terminal of the battery, check the continuity
between terminals () and (8) of fuel pump relay No. 2 and
between terminals (@) and (8 of fuel pump relay No. 2.

Jumper wire Continuity between | Continuity between
7FU104: terminals (2 and (® | terminals @ and &
Connected No continuity Continuity present

Disconnected

Continuity present

No continuity

Fuel pump /
resistor

7FU1041

7FU1043

(4) Replace fuel pump relay No. 2 if it is faulty.

FUEL PUMP RESISTOR

INSPECTION

M13RHAA

(1) Disconnect the connectors for the fuel pump resistor.

(2) Measure the resistance between the terminals.
Standard value: 0.6 — 0.9

(3) If the resistance deviates from the standard value, replace
the fuel pump resistor.

FI‘SB Re'vision
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R
AIR FLOW SENSOR Control relay
M13YFAA2
Air flow sensor - \\ 1|
—, {with built-in intake
/g ———air temperature sensor
£ and barometric pressure
= SENSOr) a3 .
Air flow sensor
AN 4
é ~o
<
7FU0941 T
7
7 N J'3
@® Equipment side
connector
® Harness side
connector
) /l 19 J 72 J 70
N
f Y
>
(&)
[ o
e _ '| ECU
g f OCOONE r+r
< SEL1803
=
S i
8 7FU0654
— Engine control unit connector
Air flow rate (”terS/Second) T T T
162451 P R SIS S e ey A
|- wlroinof oolo
3 | alolol il
7FU0653
OPERATION

e The air flow sensor located in the air cleaner converts the engine intake air volume into a pulse signal of
frequency proportional to the air volume and inputs it to the engine control unit, which then computes the

fuel injection rate, etc. based on the input signal.

e The air flow sensor power is supplied from the control relay to the air flow sensor and is grounded in the
engine control unit. The air flow sensor generates a pulse signal as it repeatedly opens and closes

between the 5 V voltage supplied from the engine control unit and ground.

TROUBLESHOOTING HINTS

Hint 1: If the engine stalls occasionally, crank the engine and shake the air flow sensor harness.
stalls, poor contact of the air flow sensor connector is suspected.

Hint 2: If the air flow sensor output frequency is other than 0 when the ignition switch is turne
starting the engine), faulty air flow sensor or engine control unit is suspected.

Hint 3: If the engine can be run idle even though the air flow sensor output frequency is out of
troubles are often found in other than the air flow sensor itself.

[Examples]

(1) Disturbed air flow in the air flow sensor
(Disconnected air duct, clogged air cleaner element)

(2) Poor combustion in the cylinder

If the engine
d on (but not

specification,

(Faulty ignition plug, ignition coil, injector, incorrect compression pressure, etc.)

(3) Air leaking into the intake manifold through gap of gasket, etc.
{4) Loose EGR valve seat

TSB Revision ]
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INSPECTION

Using Multi-use Tester

<Air Flow Sensor>

Function tern No.|Data display Check condition Engine state Standard value
Data reading 12 Sensor air e Engine coolant tem- 700 rpm (Idle) 25-50 Hz
volume perature: 80 to 95°C
(frequency) (176 to 205°F) 2,000 rpm 70-100Hz
e Lights and accessories:
OFF Racing Frequency increases
o Transaxle: Neutral with racing
{P range for vehicle
with A/T)
o Steering wheel: Neutral

NOTE

When the vehicle is new [within initial operation of about 500 km (300 miles)], the air flow sensor output frequency may

be about 10% higher.

<Air Flow Sensor Reset Signhal>

Function Item No.|Data display Check conditions Engine conditions Standard value
Data list 34 Reset signal e Engine warm up 700 rpm (Idle) ON
condition
2,000 rpm OFF

<Volumetric Efficiency>

Function Iltem No.|Data display Check condition Engine state Standard value
Data list 37 Volumetric e Engine coolant tem- 700 rpm (Idle) 20-35%
efficiency perature: 80 to 95°C

(176 to 205°F)

« Lights, electric cooling |2,000 rpm 156-30%
fan and accessory opera-|
tion: OFF

o Transaxle: Neutral Racing Frequency increases
{P range for vehicle with racing
with A/T)

o Steering wheel: Neutral

Using Oscilloscope

(1) Run the engine at idle speed.
(2) Connect the probe to the oscilloscope pick-up point as
shown in the circuit diagram, and check the waveform.

Regular waveform

03A0203
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HARNESS INSPECTION

Measure the power supply voltage.

—1 @ Harness side

e Connector: Disconnected
connector e Ignition switch: ON
Voltage (V)
Repair the
sV harness
- % —>(@f4]-Con-
trol rela

) or
check t?;e
control relay.

2 Measure the terminal voltage.
e Connector: Disconnected

o Ignition switch: ON
Voltage (V) ‘ - 3

Repair the
48 - 5.2 harness

% ___)(@"

00060060000
® Harness side ||
connector

3 @ Harness side Check for continuity of the ground ‘

connector circuit.
-evoveva;ovﬁvev ‘ e Connector: Disconnected ‘!
D 2N VAN VAN AN AN >

Repair the

harness.
% —T> @35-52

7FU0657

Check for continuity between the air
—— | flow sensor and the engine control

ngine control i

nit harness un|t.. .

ide connector | e Air flow sensor connector: Dis- (QK —I>
connected

« Engine control unit connector:
Disconnected

@ Harness side
connector

(X7 X6X5 ax3X2X

o Repair the
w —1> harness.
(@] -9

- = 7FU0745
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13YGAA2

INTAKE AIR TEMPERATURE SENSOR : m
Air flow sensor
(with built-in intake air
Z-temperature sensor and
& barometric pressure sensor) © 2
= Py ©
£ E
o 5
O
Temperature
162458 Temperature
7FLINQA1T

1]

16Z100¢

@ Equipment side
connector

Air flow sensor Intak
connector —-@—— ntake
tempe

air
rature
® Hamess side Sensor
connector
N 6
Intake air
temperature  sensor 7FU065E
CXTXeXs axaxeX1
5EL1803 . ,
7 \ 52 Engine control u_ ni
7FU0659 oV
OPERATION

e The intake air temperature sensor converts the engine intake air temperature into a voltage and inputs it to
the engine control unit, which then corrects the fuel injection rate, etc. based on the input signal.
e The 5V power in the engine control unit is supplied via a resistor in the unit to the intake air temperature
sensor. Via the sensor which is a kind of resistor, it is grounded in the engine control unit. The intake air
temperature sensor resistor has such characteristic that its resistance decreases as the intake air

temperature rises.

e The intake air temperature sensor terminal voltage increases or decreases as the sensor resistance
increases or decreases. Therefore, the intake air temperature sensor terminal voltage changes with the

intake air temperature, decreasing as the temperature rises.
TROUBLESHOOTING HINTS

The intake air temperature sensor senses the intake air temperature in the air cleaner so that it may indicate a

temperature different from outside temperature depending on engine operating state.
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INSPECTION
Using Multi-use Tester
Function Iltem No.| Data display Check condition Intake air temperature Standard value
Data reading 13 Sensor ignition switch: ON or At -20°C (—4°F) -20°C
temperature engine running
At 0°C (32°F) 0°C
At 20°C (68°F) 20°C
At 40°C (104°F) 40°C
At 80°C (176°F) 80°C
HARNESS INSPECTION
1 @ Harness side Check for continuity of the ground
connector circuit.
X4x3)X2X « Connector: Disconnected
—p 2
Repair the
—T> hamess., _
W - 0@

@ Harness side
connector

[X7XeX5Xa X3 2X1)
QAQAQA ATADALANS

2

Measure the power supply voltage.

e Connector: Disconnected
¢ Ignition switch: ON

R | R

> o

Air flow sensor
side connector

7FU0661

Voltage (V)
45 -49 Repair the
—t=3» harness.
(@(e]-52)
SENSOR INSPECTION

(1) Disconnect the air flow sensor connectors.
(2) Measure resistance between terminals (8) and (&).

l Temperature [°C(°F)] | Resistance (kQ)
| 01(32) \ 6.0
| 20 (68) ‘ 2.7
| 80 (176) } 0.4

TSB
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Intake air
temperature

(3) Measure resistance while heating the sensor using a hair
drier.

Temperature [°C {°F)] Resistance (k)

Higher Smaller

(4) If the value deviates from the standard value or the
resistance remains unchanged, replace the air flow sensor
assembly.

7FU0662
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BAROMETRIC PRESSURE SENSOR M13YHAAZ
Air flow sensor \\ H
— {with built-in intake
g2 ———air temperature sensor u
and barometric pressure
R SENSOr) ) )
@ Equipment side
connector )
Barometric pressure sensor
Air flow sensor
connector
7FU0941| " (@® Hamess side
connector
Y2 N5
Barometric
pressure sensol R
(X7X6X5Xax3 2 1)
SEL1803
Engine control unit A61  A65 AT2
AN Y
7FU0BE é
5 v ”r
Output voltage (V) 7F U0664
4
Engine control unit connector i
3L R I, u
i i i O occ?°°°g$$$;$c~ O
2+
[ 7FU0653
0 _ 760
tBarometric pressure [mmHg (in.Hg)] (30) ECI551

OPERATION

e The barometric pressure sensor converts the barometric pressure into a voltage and inputs it to the
engine control unit, which then corrects the fuel injection rate, etc. based on the input signal.

e The 5 V power in the engine control unit is supplied to the barometric pressure sensor. Through the circuit
in the sensor, it is grounded in the engine control unit.

e The barometric pressure sensor output voltage which is proportional to the barometric pressure (absolute
pressure) is supplied to the engine control unit. \

N
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TROUBLESHOOTING HINTS

Hint 1 : If the barometric pressure sensor is faulty, poor driveability is caused at high altitude, in particular.
Hint 2: If the pressure indication of the barometric pressure sensor drops significantly during high speed
driving, check the air cleaner for clogging.

INSPECTION
Using Multi-use Tester

Function Item No. | Data display Check condition Altitude Standard value
Data reading 25 Sensor Ignition switch: ON At 0O m(0ft) 760 mmHg
pressure
At 600 m (1,969 ft.) 710 mmHg
At 1,200 m (3,937 ft.) 660 mmHg
At 1,800 m (5,906 ft.) 610 mmHg

HARNESS INSPECTION

Check for continuity of the ground
circuit.

e Connector: Disconnected

1 | @ Harness side
connector

3

00000000,

oK —> [2

Repair the
% — harness.ﬁ
o - 0 =

Measure the power supply voltage of
the barometric pressure sensor.

o Connector: Disconnected
e Ignition switch: ON

@ Harness side

__> 3

connector Voltage (V)
Repair the
48-52 —15 harness.
(@1]-k)

7FU066!

Engine contro
unit harness
side connecto,

Check for an open-circuit, or a short-
circuit to ground between the engine
control unit and the barometric pres- A
sure sensor.

o Air flow sensor connector: Dis- @ é‘ﬁ
N4

connected .
Repair the
% —1y harness.
(@f2]-Fs)

3

@ Harness side H-\X_>
connector

00000000

e Engine control unit connector:
Disconnected

" 7FU0666
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ENGINE COOLANT TEMPERATURE SENSOR

M13YIAA2

Engine coolant \ > '
temperature = '

siis{r // < >7FLD638

Resistance

Output voltage

Coolant temperature

162458

Coolant temperature

1R7100N8

® Equipment side CAMAAA L

connector

Coolant temperature sensor

yyvyy

Engine control unit A 7 \63

Y

5V

7FU0667

OPERATION

e The engine coolant temperature sensor converts the engine coolant temperature into a voltage and inputs
it to the engine control unit, which then controls the fuel injection rate and fast idle speed when the
engine is cold based on the input signal.

e The 5 V power in the engine control unit is supplied via a resistor in the unit to the engine coolant
temperature sensor. Through the sensor which is a kind of resistor, it is grounded in the engine control
unit. The engine coolant temperature sensor resistor has such characteristic that its resistance decreases

as the coolant temperature rises.

e The engine coolant temperature sensor terminal voltage increases or decreases as the sensor resistance
increases or decreases. Therefore, the engine coolant temperature sensor terminal voltage changes with
the coolant temperature, decreasing as the temperature rises.

TROUBLESHOOTING HINTS

If the fast idle speed is inadequate or the engine emits dark smoke during engine warm up operation, the
engine coolant temperature sensor is often faulty.
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INSPECTION
Using Multi-use Tester

Function Iltem No.| Data display Check condition Coolant temperature Standard value
Data reading 21 Sensor Ignition switch: ON or At -20°C (-4°F) -20°C
temperature engine operating
At 0°C (32°F) 0°C
At 20°C (68°F) 20°C
At40°C (104°F) 40°C
At 80°C (176°F) 180°C

HARNESS INSPECTION

1 Check for continuity of the ground
circuit.
® }(;l;quifosrlde e Connector: Disconnected
OK — |2
Repair the
3 harness.
d( (@=]-F2)
7FU0668
2 Measure the power supply voltage.
. « Connector: Disconnected
® tig;r;teescstosrlde « Ignition switch: ON 6R\ ‘a
Voltage (V) \_/
45 - 49 Repair the
% —> harness.
(@(z]-fe3)
= 7FU0669
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SENSOR INSPECTION

(1) Remove engine coolant temperature sensor from the
intake manifold.

(2) With temperature sensing portion of engine coolant
temperature sensor immersed in hot water, check resis-
tance.

Temperature °C (°F) Resistance (kQ)
0(32) 5.8
7FU0670
20 (68) 2.4
40 (104) 11
80 (176) 0.3

Apply sealant

7FU067

(3) If the resistance deviates from the standard value greatly,
replace the sensor.

INSTALLATION
(1) Apply sealant to threaded portion.

Specified sealant: 3M NUT locking Part No. 4171 or
equivalent

(2) Install engine coolant temperature sensor and tighten it to
specified torque..

Sensor tightening torque: 30 Nm (22 ft.lbs.)
(3) Fasten harness connectors securely.

TSB Revision
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THROTTLE POSITION SENSOR M13vIAC

@ Unleaded

Equipment side .
connector Throttle positron sensor

® Hamess side ]
connector

7FU0929

SEL1400

Engine control unit ,* 72 A 64 A6l

! L
- 77 S
> 5V
()
g
£ 7FU0672
>
= Engine control unit connector
}-9 : o|—[miwfSieleiR|o|elol0] aiw|oy =3P
Minimum Maximum Sl N e 3=
Throttle shaft turning angle L = i =
1624861 7FU0653
OPERATION

e The throttle position sensor converts the throttle position opening into a voltage and inputs it to the engine
control unit, which then controls the fuel injection based on the input signal.

e The 5V power in the engine control unit is supplied to the throttle position sensor. Through the resistor in
the sensor, it is grounded in the engine control unit.

e As the throttle valve shaft rotates from the idle position to Wide open position, the resistance between the
variable resistor terminal of the throttle position sensor and the ground terminal increases. As a result, the
voltage at the throttle position sensor variable resistance terminal also increases.

TROUBLESHOOTING HINTS

Hint 1: The throttle position sensor signal is more important in the control of automatic transaxle than in the
engine control. Shifting shock and other troubles will be caused if this sensor is faulty.

Hint 2: If the output voltage of the throttle position sensor is out of specification, adjust the sensor and
check the voltage again. If there is an evidence of disturbed idle position switch (fixed SAS) setting,
adjust the idle position switch (fixed SAS).
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INSPECTION

Using Multi-use Tester

Function ltem No.| Data display Check condition Throttle valve Standard value
Data reading 14 Sensor Ignition switch: left ON At idle position 300- 1,000 mV
voltage for 15 seconds or more
Open slowly Increases with
valve opening
Open widely 4,500 -5,500 mV

HARNESS INSPECTION

1 Measure the power supply voltage of
the throttle position sensor.
o Connector: Disconnected
e Ignition switch: ON —]> 2
AT TS
'OAQAA"!' Voltage (V)
@ Harness side ] Repair the
connecto
' 48 - 52 % —> harness.
Il (@1]-ED
6FU1241
2 Check for continuity of the ground
circuit.
o Connector: Disconnected
T - > |3
'QA&QQ'
I ® Harness side
connector Repair the
| T harness.
(@-F2)
6FU1242
3 _ ™ Check for an open-circuit, or a short-
Engine control circuit to ground between the engine
unit harness control unit and the throttle position

® Hamess side side connector

connector

2 vevav
AN AI

= 6FU1243

Sensor.

e Throttle position sensor connec-
tor: Disconnected

e Engine control unit connector:
Disconnected

oK

AN

Repair the
—_— harness.

(@2]-k4)
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TR e

y Throttle position
/\/ sensor connector

, (sensor side, front view)

7FU0929

7FU0485

7FU0673

SENSOR INSPECTION
(1) Disconnect the throttle position sensor connector

(2) Measure resistance between terminal @) (sensor ground)
and terminal () (sensor power).

Standard value: 3.5 — 6.5 k)

(3) Connect a pointer type ohmmeter between terminal @)
(sensor ground) and terminal 2) (sensor output).

(4) Operate the throttle valve slowly from the idle position to
the full open position and check that the resistance changes
smoothly in proportion with the throttle valve opening
angle.

(5) If the resistance is out of specification, or fails to change
smoothly, replace the throttle position sensor.

Throttle position sensor
installation torque: 2.0 Nm (1.5 ft.lbs.)

For the idle position switch and throttle position sensor
adjusting procedure, refer to P. 13-33.
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IDLE POSITION SWITCH

(Idle position switch mounted)

2
e ///- =

n TN
Throttle position sensor

® Harness side
connector

s

0000

SEL1400

M13YKAD

Engine control unit

B +]
JAN
|67 72
) ~Idle position
® Equipment side switch 3 A4
connector

Throttle position
sensor connector

s 4 .

: '—_ 7FU0674

2 ]

g k- ~———— OFF

o]

2

9]

g ob-- ON

2 :

- >

Throttle shaft turning angle °12°92

OPERATION

e The idle position switch senses whether the accelerator pedal is depressed or not, converts it into
high/low voltage and inputs the voltage to the engine control unit, which then controls the idle speed
control servo based on the input signal.

The voltage in the engine control unit is applied to the idle position switch through a resistor. When the

accelerator pedal is released, the idle position switch is turned on to conduct the voltage to ground. This
causes the idle position switch terminal voltage to go low from high.

TROUBLESHOOTING HINTS

If the idle position switch harness and individual part check results are normal but the idle position switch

output is abnormal, the following troubles are suspected.

(1) Poorly adjusted accelerator cable or auto-cruise control cable
(2) Poorly adjusted idle position switch (fixed SAS)

INSPECTION
Using Multi-use Tester

repeatedly)

Function Item No.|Data display Check condition Throttle valve Normal indication
Data reading 26 Switch state |Ignition switch: ON At idle position ON
(check by operating .
accelerator pedal Open a little OFF

TSB

Revision




FUEL SYSTEM — On-vehicle Inspection of MP| Components

13-69

HARNESS INSPECTION

T | @ Hamess side
eonnector

0
(4X3X2X
AP ANIAN

Measure the power supply voltage of
the idle position switch.

e Connector: Disconnected
e Ignition switch: ON

Voltage (V)

4 or more

OK — |2
oK —

Repair the
harness.

(@3]-F2)

0000,
% @ Harness side
connector

i

Check for continuity of the ground
circuit.

e Connector: Disconnected

6FU1242

OK > /)

Repair the
—1s harness.
(@[4]-72)

SENSOR INSPECTION

(1) With the accelerator pedal released, check to be sure that
the throttle valve lever or the fixed SAS is pushed.

NOTE

Throttle position
Sensof-connector

2 17/

\ switch).

If it is not pushed, adjust the fixed SAS (Refer to P.13-35.)

(2) Disconnect the throttle position sensor connector.
(3) Check the continuity across the throttle position sensor
connector terminal @) (Sensor ground) and (3 (Idle position

Accelerator pedal

Continuity

Depressed

Non-conductive (e )

Released

Conductive (0 9)

7FU092¢

NOTE

check again.

NOTE

7FU0676

TSB Revision

If there is no continuity when the accelerator pedal is returned,
loosen the throttle-position sensor installation screw; then,
after turning all the way in the counterclockwise direction,

(4) Replace the throttle-position sensor (idling-position switch
incorporated) if there is a malfunction.

For the idle position switch and throttle position sensor
adjusting procedure, refer to P.13-33.
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TOP DEAD CENTER SENSOR

Control relay

Top dead
center sensor
/

Crank angle sensor

@ Equipment side A3
connector Top dead center sensor
\ < <
7FU0942 N N
- v 4 2 Y1
3
: : Coselio )
> P Oscillo )
o 5V§ Output characteristic §
2 5 ~
N L
= =
,g Engine control unit 68
o
5 -
= | Normal waveform  Time
[
o 7FU0677
0
5V

MI3YYAC

7FU0493

OPERATION

e The top dead center sensor senses the top dead center on compression stroke of the No. 1, No. 3 and No.
5 cylinders, converts it into a pulse signal and inputs it to the engine control unit, which then computes the

fuel injection sequence, etc. based on the input signal.

e Power to the top dead center sensor is supplied from the control relay and is grounded to the body. The
top dead center sensor generates a pulse signal as it repeatedly connects and disconnects between 5 V

voltage supplied from the engine control unit and ground.
TROUBLESHOOTING HINTS

Hint 1. If the top dead center sensor does not function correctly, correct sequential injection is not made so
that the engine may stall, run irregularly at idle or fail to accelerate normally.
Hint 2: If the sensor outputs a pulse signal when the ignition switch is turned ON (with the engine not
running), a faulty top dead center sensor or engine control unit is suspected.
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BV
ov
Normal waveform
7FU0495
HARNESS INSPECTION

INSPECTION

Using Oscilloscope

(1) Run the engine at an idle speed.
(2) Connect the probe to the oscilloscope pick-up point as
shown in the circuit diagram, and check the waveform.

il

@ Harness side

Measure the power supply voltage

o Connector: Disconnected
¢ Ignition switch: ON

7FUO497

connector OK —-> 2
Voltage (V) « 1
SV " Repair the
% —t3» harness.
{®[3]- Con-
trol relay)
ri_l Check for continuity of the ground
@ Harness side cireuit, )
connector e Connector: Disconnected 3
(432X -T>
Repair the
harness.
O(( > (@)
: Ground)

3
J @® Harness side

connector

7FU0498

Check the voltage of the output cir-

cuit.

e Connector: Disconnected
¢ Ignition switch: ON

Voltaae {V)

48 - 5.2

xR

> o

Repair the
L3 harness.

(@a-k2
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CRANK ANGLE SENSOR mavLaC

Control relay

Crank angle sensor A3

® Eaquipment side

connector Crank angle sensor

4?35i5 1?& is

X X
7FU0942 f—@g%

Y4 Y2 1
Output characteristic m
fv] _J‘
5 o ~U
Engine control

0 I - unit 69

Time

7FU0682

5v

7FU0499

OPERATION

e The crank angle sensor senses the crank angle (piston position) of each cylinder, converts it into a pulse
signal and inputs it to the engine control unit, which then computes the engine speed and controls the fuel
injection timing and ignition timing based on the input signal.

e Power to the crank angle sensor is supplied from the control relay and is grounded to the body. The crank
angle sensor generates a pulse signal as it repeatedly connects and disconnects between 5 V voltage
supplied from the engine control unit and ground.

TROUBLESHOOTING HINTS

Hint 1: If unexpected shocks are felt during driving or the engine stalls suddenly during idling, shake the
crank angle sensor harness. If this causes the engine to stall, poor contact of the sensor connector is
suspected.

Hint 2: If the crank angle sensor outputs a pulse signal when the ignition switch is turned ON (with the

engine not running), a faulty crank angle sensor or engine control unit is suspected.

Hint 3: If the tachometer reads 0 rpm when the engine that has failed to start is cranked, faulty crank angle
sensor or broken timing belt is suspected.

Hint 4: If the tachometer reads 0 rpm when the engine that has failed to start is cranked, the primary current
of the ignition coil is not turned on and off. Therefore, troubles in the ignition circuit and ignition coil or
faulty power transistor is suspected.

Hint 5:; If the engine can be run at idle even though the crank angle sensor reading is out of specification,
troubles are often in other than the crank angle sensor.

[Examples]

(1) Faulty engine coolant temperature sensor
(2) Faulty idle speed control servo

(3) Poorly adjusted reference idle speed

TSB Revision ]
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INSPECTION
Using Multi-use Tester
Function Iltem No.| Data display Check condition Check content Normal state
Data reading 22 Cranking o Engine cranking Compare cranking speed |Indicated speed
speed e Tachometer connected |and multi-use tester to agree
(check on and off of reading
primary current of
Ignition coil by
tachometer)
NOTE

(1) The tachometer indicates a third of the actual engine speed. Therefore, 3 times the tachometer indication is the

actual engine speed.

(2) When the tachometer is set to the 2-cylinder range, it indicates actual engine speed.

Function Item No.

Data display

Check condition

Coolant temperature

Standard value

Data reading 22

Idle speed

e Engine: Running at
idle

o ldle position switch:
ON

At —20°C (-4°F)

1,300 ~ 1,500 rpm

At 0°C (32°F)

1,250 - 1,450 rpm

At 20°C (68°F)

1,700 - 1,300 rpm

At 40°C (104°F)

950 - 1,150 rpm

At 80°C (176°F)

600 — 800 rpm

L

Normal waveform

7FU0500

Using Oscilloscope

{1) Run the engine at idle speed.
(2) Connect the probe to the oscilloscope pick-up point as
shown in the circuit diagram, and check the waveform.

TSB Revision
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Components

HARNESS INSPECTION

1

Measure the power supply voltage.
® Connector: Disconnected

7FU0C497

@ Hamess side ® Ignition switch: ON
connector B Vor v OK —— 2
SUNIR— - 2 oltage
0000 R
sV Repair the
% ——+3 harness.
b {@®[3]- Con-
trol relay)
7FU0496
_2_} Check for continuity of the ground
@ H 4 circuit.
cfﬁﬂiifof' ¢ « Connector: Disconnected @ 3
—_>
Repair the
~—>» harness.

(@®4]-
Ground)

@) Harness side
connector

2
X3X2X1 ]

Check the voltage of the output cir-
cuit.

e Connector: Disconnected
¢ Ignrtion switch: ON

Voltage (V)

48 - 5.2

7FU0498

RAN

Repair the
harness.

> @2-8)
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IGNITION SWITCH-ST <M/T>

Enaine control unit connector

Ignition switch (ST)

=

— PR

o

[

o O

-
olojoio|o|o|o

09 ¢
18 b

Engine control unit A 51

M13YNAA

71

o =4
=3

o, alolo)

7FU0653

:

OPERATION

e The ignition switch-ST inputs a high signal to the engine control unit while the engine is cranking. The
engine control unit provides fuel injection control, etc., at engine startup based on this signal.
¢ When the ignition switch is set to START, the battery voltage at cranking is applied through the ignition
switch to the engine control unit, which detects that the engine is cranking.

INSPECTION

Using Multi-use Tester

Function Item No. Data display Check condition Engine Normal indication
Data reading 18 Switch state  |Ignition switch: ON stop OFF
Cranking ON

HARNESS INSPECTION

Engine control
unit harness
side connector

6FU1258

Measure the input, voltage to the
engine control UNIL.

e Engine control unit connector:

Disconnected
e Ignition switch: START

oK - 2

Voltage (V)

8 or more

oK —

Repair the
harness.
(Y — Ignition

switch)

Engine control
unit harness

= side connector

e /1]

6FU1259

Check for continuity of the ground
circuit.

o Engine control unit connector:
Disconnected

oK - 4

oK

Repair the
harness.

_9(@ - Ground)

TSB Revision

1 FU0638




13-76 FUEL SYSTEM - On-vehicle Inspection of MPI Components

IGNITION SWITCH-ST AND INHIBITOR SWITCH <A/T> M13voAA

lgnition switch (ST)

@ Harness side
connector

; ; Inhibitor
@ Equipment side !
7FU0644 connector switch |g
000000 N p
L7 XBXXION-) 'y Na
23YR
D A A
L g N >/
t SEL1000
Starter S Control 5 A7
terminal  relay

% {% Engine control unit

Englne control unit connector 7FU0625

00100 Y 00000000

5 NRINTIR S { ololotolalale oren| oo
& IR RUIT N e e )

O}

T

ZC
PG
=)

10
20

i o

O | |rolwln | ol
T e R B

7FU0653

OPERATION

The ignition switch-ST inputs a high signal to the engine control unit while the engine is cranking. The
engine control unit provides fuel injection control, etc., at engine startup based on this signal.
When the ignition switch is set to START, the battery voltage at cranking is applied through the ignition
switch and inhibitor switch to the engine control unit, which detects that the engine is cranking.
In case the selector lever is in a position other than the P/N range, the battery voltage is not applied to the
engine control unit.

The inhibitor switch converts the selector lever position (whether it is at the P/N range or at others) into
high/low voltage and inputs it to the engine control unit, which then controls the idle speed control servo
based on this signal.

The battery voltage in the engine control unit is applied through a resistor to the inhibitor switch. When the
selector lever is set to the P/N range, continuity is produced between the inhibitor switch terminal of the
engine control unit and ground through the starter motor, thereby making the terminal voltage go low.

TROUBLESHOOTING HINTS

If the inhibitor switch harness and individual part check have resulted normal but the inhibitor switch output is
abnormal, poorly adjusted control cable is suspected.
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INSPECTION
Using Multi-use Tester
IGNITION SWITCH-ST

Function Iltem No.| Data display Check condition Engine Normal indication
Data reading 18 Switch state Ignition switch: ON stop OFF
Cranking ON

INHIBITOR SWITCH

Function Item No.| Data display Check condition Select lever position Normal indication
Data reading 29 Shift Ignition switch: ON PorN PorN
position
D2LorR D2LorR

HARNESS INSPECTION

1 Measure the power supply voltage of
the inhibitor switch.

e Engine control unit connector:
Disconnected

e Inhibitor switch connector: Dis-
connected

¢ Ignition switch: START

® Hamess side |
connector

2

363

_)Check the
=2 power supply
Voltage (V) circuit.
B SV
01A0206
2 Measure the inhibitor switch terminal
input voltage.
@ H . e Engine control unit connector: m
arness side | .= Connected
connector | « Inhibitor switch connector: Dis- @ -T> 3
5} connected
{2 e Ignition switch: ON Repair the
—1> harness.
i Voltage (V) (@] -0)
= Y
01A0206
3 Engine control Measure the input voltage of engine
unit harness COI’]'[I’O| uﬂlt

side connector e Engine control unit connector:
Disconnected

¢ Inhibitor switch connector: Con-
nected

® Selectlever: Prange

3

LA

X (3

® [gnition switch: START Repair the
3 harness.
Voltage (V) (@9]—1)
— 8 or more
= 01L0427
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VEHICLE SPEED SENSOR

M13YPAA

Vehicle speed sensor Engine control unit ‘
(reed switch)
\

Speedometer

-

@® Equipment side
connector 66

101 10?]103 104]105 106}107]T()q
® 109

68F0011 Vehicle speed sensor

(inside speedmeter)

109

l'\_LOIH],HZ 113,114 HblﬂsEﬂ
Terminal voltage (V)

Tnnn 1

162478
7FU0925
4
N
=
)
jany
9 Engine control unit connector .
5} \, )
g
Vehicle speed [km/h (mph)] \
162451 7FU0653
OPERATION

e The vehicle speed sensor which is located in the speedometer converts the vehicle speed into a pulse

signal and inputs it to the engine control unit, which then provides the idle speed control, etc. based on
this signal.

o The vehicle speed sensor generates the vehicle speed signal by repeatedly opening and closing between
the voltage of about 5 V applied from the engine control unit and ground using a reed switch.
TROUBLESHOOTING HINTS

If there is an open or short circuit in the vehicle speed sensor signal circuit, the engine may stall when the
vehicle is decelerated to stop.

HARNESS INSPECTION

1 Check the vehicle speed sensor out-
put circuit for continuity.

e Engine control unit connector:
Disconnected OK —I>
e Move the vehicle.

el 66] Continuity 2
Engine control Continuity -..... % > \\)
unit harness No con- M ‘

= side connector tinuity One rotation |

01A0508 |
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@ Harness side
connector

Measure the power supply voltage of
the vehicle speed sensor.

e Connector: Disconnected
¢ Ignition switch: ON

Voltage (V)

45 - 49

6EU1265

3

Repanr the
= harness.

B

@ Harness side
connector

B
. mmmmmmx

T e e

Check for continuity of the ground
circuit.

e Connector: Disconnected

Ry/AN

Repair the
harness.
> (@ [z -
Ground)

7FU0965

SENSOR INSPECTION
Refer to GROUP 54 - Meters and Gauges.
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POWER STEERING OIL PRESSURE SWITCH

M13YQAA

Power steering
oil pressure sthch

it

Engine control unit

7FU0B42

107

® Harness side
Power steering oil connector
Pressure switch 1

ON ¢+ l/

OFF

700-2,000 1,500-2,000 Pressure [kPa (psi)]
{100-284) (213-284) 7FU0536

0110435

OPERATION

e The power steering oil pressure switch converts presence/absence of power steering load into low/high
voltage and inputs it to the engine control unit, which then controls the idle speed control servo based on
this signal.

e The battery voltage in the engine control unit is applied through a resistor to the power steering oil
pressure switch. Steering operation causes the power steering oil pressure to increase, turning the
switch on. As a result, continuity is produced between the battery voltage applied and ground. This
causes the power steering oil pressure terminal voltage to go from high to low.
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INSPECTION
Using Multi-use Tester

Function Item No.|Data display Check condition Steering wheel Normal indication
Data reading 27 Switch state  |Engine: Idling Steering wheel neutral OFF
position (wheels
straight-ahead direction)
Steering wheel half turn  |ON

Checking Oil Pressure

Steering wheel

Oil pump delivery pressure (ref. value)

Straight forward

700 — 1,200 kPa (100 — 171 psi)

Turned

1,500 — 2,000 kPa (213 — 284 psi)

HARNESS INSPECTION

i

@® Harness side
connector

7FU0505

Measure the power supply voltage.

e Connector: Disconnected
® [gnition switch: ON

SV

Voltage (V) : OK 1

Repair the
% —L3 harness.
(@1]- )

SENSOR INSPECTION

Refer to GROUP 37 — Service Adjustment Procedures.
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AIR CONDITIONER SWITCH AND POWER RELAY

Battery

—switch

="

Air conditioner

Air conditioner compressor lock
control unit controller
VW 3
Air conditioner Dual pressure |
_~compressor relay switc oFF Jon
y PP
j\ by
OFF $ON

—— %____ s.h
JOFF

|

[+)]
—a
—

16F0030 1

o
N
N

Engine control unit D U

Engine control unit connector

& oloio(olo|ololold el iwolaion|ov

ST R R R TR T T

7FU0653

M13YRAA2

Air conditioner
compressor

7FU0966

OPERATION

e The air conditioner switch applies the battery voltage to the engine control unit when the air conditioner is

turned on.

e When the air conditioner ON signal is input, the engine control unit drives the idle speed control servo and
turns ON the power transistor. As a result, the air conditioner power relay coil is energized to turn on the

relay switch, which activates the air compressor magnetic clutch.
TROUBLESHOOTING HINTS

If the air compressor magnet clutch is not activated when the air conditioner switch is turned on during idling,
faulty air conditioner control system is suspected.
INSPECTION
Using Multi-use Tester
AIR CONDITIONER SWITCH
Function | Item No. [ Data display] Check condition [Air conditioner switch | Normal indication I
Data reading 28 Switch state | Engine: Idling (air OFF OFF
compressor to be running
when air conditioner ON ON
switch is ON)
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AIR CONDITIONER POWER RELAY

Function Item No. Data display Check condition Air conditioner switch Normal indication
Data reading 49 Air condi- Engine: Idling after OFF OFF (compressor
tioner relay warm-up clutch  non-activa-
state

tion)

ON

ON (compressor
clutch activation)

HARNESS INSPECTION

side connector
7FU0695

Measure the power supply voltage of
the air conditioner circuit.

e Air conditioner switch: ON

e Engine control unit connector: @

Disconnected

¢ Ignition switch: ON
e Dual air conditioner switch: ON

Voltage (V)

—> foo

—t3 CONditioner

Check the air

circuit.

AIR CONDITIONER INSPECTION
Refer to GROUP 55 — Service Adjustment Procedures.
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DETONATION SENSOR

Detonation sensor ~
connector :

7FU0967‘

Engine control unit

D——

] Y. 58
@ Equipment side T
connector T g
T
Lld
r¢§1 R2
11
i
' ot
= o
— T
c5
22
l as
| SEL1208
® Harness side 7FU1075

connector

Engine control unit connector

RS

T
e rof| o nfon
5 o wooo?oooo__

4| on ol b Pt

o
olo P o o

7FU0653

OPERATION

The detonation sensor generates a voltage proportional to the magnitude of cylinder block vibration due to
knocking and inputs it to the engine control unit. Based on this signal, the engine control unit provides retard

control of the ignition timing.

TROUBLESHOOTING HINTS

When knocking occurs while driving under high-load conditions, the following problems are suspected in

addition to the detonation sensor itself.

(1) Inappropriate ignition plug heat range

(2) Inappropriate gasoline

(3) Incorrectly adjusted reference ignition timing
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HARNESS INSPECTION

1 Engine control
unit harness

side connector
conn

@ Harness side

connector = 7FU0S06

Check for an open-circuit or a short-

circuit to ground, between the engine
control unit and detonation sensor.

® Detonation sensor connector:
Disconnected

® Engine control unit connector:
Disconnected

oK —

> |2

Repair the
harness.

(@[1]-F8)

2|
@ Harness side
connector

) 6FU1302

Check for continuity of the ground
circuit.

e Connector: Disconnected

oK

> o

Repair the
harness.
> @2)-
Ground)
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ELECTRICAL LOAD SWITCH

16F0292

Engine control unit connector

e sy

©| oo
d - w

=

7FU0653

Engine
control
unit

7FU0688

OPERATION

e The electrical load switch inputs ON/OFF state of the switch of equipment that consumes much power
during idling, namely, equipment with a large electrical load, to the engine control unit. Based on this
signal, the engine control unit controls the idle-speed control servo.

e When the switch of equipment with a large electrical load is turned ON, the battery voltage is applied to ,
the engine control unit to indicate that the equipment switch is turned ON.

INSPECTION

Using Multi-use Tester

-/

Function item No.| Data display Check condition Equipment state Normal display
Data reading 33 Switcih Operation of equipment:  Lighting switch only: OFF — ON
state OFF OFF — ON
Rear defogger switch OFF — ON
only: OFF — ON
Brake pedal only: ON— OFF
depressed — Released
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HARNESS

INSPECTION

Measure the input voltage of engine
control unit.

e Engine control unit connector:
Disconnected

e Lighting switch: ON
(Tail light relay ON)

> |2

Check circuit

Engine control
unit harness
side connector

7FU0689

e Engine control unit connector:
Disconnected

e Brake pedal: Depressed
(Stop light switch ON)

Voltage (V)

SV

AN

Check circuit
Ly related to
stop light re-
lay

Engine control Voltage (V) % = related to tail
unit harness light relay
side connector SV
7FU0689
2 Measure the input voltage of engine
control unit.
e Engine control unit connector:
Disconnected = 3
e Defogger switch: ON
(Defogger relay ON)
Check circuit
Engine control l Voltage (V) % > related to de-
unit harness fogger relay
side connector | | SV
= 7FU0689
3 Measure the input voltage of engine
control unit.
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MUFFLER MODE CHANGEOVER SWITCH <Turbo>

@

Rw

Muffler mode
changeover switch

® Equipment side
connector

Engine control unit

103

3
| Muffler
\ mode

changeover
ON?t- OFF switc

2

2

7FU1053

OPERATION

e If the operator turns the muffler mode changeover switch to ON or OFF paosition, this is converted to
high/low voltage to be sent to the engine control unit. Receiving this signal, the engine control unit

performs the dual mode (TOUR/SPORT mode) muffler control.

e The output terminal of the muffler mode changeover switch has battery voltage applied to it from the
engine control unit through the resistor inside the unit. Place the muffler-mode changeover switch to the
ON position, and the muffler mode changeover switch circuit will be closed to short the voltage applied
output terminal to the ground.. Accordingly, the output voltage of the muffler mode changeover switch

changes from high to low.

INSPECTION
Using Multi-use Tester
Function Item No.| Data display Check condition Muffler mode changeover Normal display
switch condition
Data list 35  |Switch Ignition switch: ON Turn to TOUR mode ON
condition
Turn to SPORT mode OFF
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HARNESS INSPECTION

T

@ Harness side
connector

7FU1054

Measure the power supply voltage.

e Connector: Disconnected
e Ignition switch: ON

Voltage (V)

SV

oK~

Repair the
=2 harness.

) (@3]~ [osl)

2]
@® Harness side |
connector

Check for continuity of the ground
circulit.

e Connector: Disconnected

7FU1055

OK —->

harness.
Q(( T @3-

Ground)
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INDUCTION CONTROL VALVE POSITION SENSOR <Non Turbo>

Variable induction control servo
(DC motor){with built-in induction
control valve position sensor) -

7FLJ0802

Variable induction control servo (DC motor)

Induction control valve
position sensorr‘”]1

1] @—’
@ Equipment side
connector
1 2 3 4
Variable induction
control servo
connector )
Engine
control
unit 61 M1INT72 103
AN \'Z \v4
77

7FU0968

OPERATION

e The induction control valve position sensor detects the induction control valve opening degree and
converts it into a pulse signal to be input into the engine control unit, which provides valve opening and

closing control based on this signal.

The induction control valve position sensor is supplied with 5 V power from the engine control unit and is
grounded to the engine control unit. A voltage of 5 V from the engine control unit is impressed to the two
output terminals of the induction control valve position sensor. By opening and closing the circuit between
the output terminal and ground, the induction control valve position sensor generates the pulse signal.
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HARNESS INSPECTION

1
® Harness side
connector

:
X3X2X
NPANTANTA 2,

Measure the power supply voltage of
the air intake control valve position

sensor.
o Connector: Disconnected —_— 2
¢ Ignition switch: ON

_ Voltage (V) d( . Repair the
E 48 — 52 harness.
|

(@] -F1)

2 Check for continuity of the ground
circuit.

e Connector: Disconnected
oK [3

Repair the

harness.
0(( T @3-

= 7FU0824

3 | ® Harness side
connector

Measure the terminal voltage.
« Connector: Disconnected

¢ Ignition switch: ON :
>

Repair the
-3 harness.
% (@[2]- G1m)
= (@)4] - [o31)
7FU0825
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EGR TEMPERATURE SENSOR <California> M13vzaB2
\(/ o
\ @ Equipment side EGR temperature sensor
}\ connector ' @ Harness side
‘\EG'R/temoerature sensor 7 Lr—@— connector
PN
AN / \\%J‘\ Q@ " >
7FU1010
T k:"@ ~
7 I Rt ]
S5EL1202
72 53
\V4
Engine
control
unit
™
2
7FU101 B 5V
]
o
S
= 7EU1013 v
z : i
2 -/ |
5
@)
Temperature 1621008
OPERATION

e The EGR temperature sensor converts the temperature of EGR gas downstream from the EGR valve to
voltage and inputs it to the engine control unit. The engine control unit judges the condition of the EGR by
this signal. If there is abnormal condition, the engine warning light is turned on to notify the driver.

e Five volt power supply in the engine control unit is applied to the EGR temperature sensor through the
resistance in the unit. This power supply further passes through the EGR temperature sensor, which is a
kind of a resistor, and is grounded at the engine control unit. The resistance of the EGR temperature
sensor is characterized by a decrease in resistance with an increase of EGR temperature due to increase
in quantity of EGR.

e EGR temperature sensor terminal voltage increases or decreases with EGR temperature sensor
resistance. Therefore, EGR temperature sensor terminal voltage changes with EGR gas temperature. The
higher the EGR gas temperature, the lower the EGR temperature sensor terminal voltage.
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INSPECTION

Using Multi-Use Tester

Function Item No.| Data display Check condition Engine state Standard value
Data reading 43 Sensor Engine: Warmed up 700 rpm (Idle) 100°C (212°F) or less
temperature Engine is maintained in
a constant state for 3,500 rpm 120°C (248°F) or more
2 minutes or more
HARNESS INSPECTION

)

@® Harness side
connector

01A0523

Measure the power supply voltage.

e Connector: Disconnected
¢ Ignition switch: ON

Voltage (V)

43 - 4.7

2

‘—é

Repair the
— harness. ,
g - 070

@ Harness side
connector

20

01A0522

Check for continuity of the ground
circuit.

e Connector: Disconnected

‘ T
Repair the
oK —

harness.

(@a]-m)

SENSOR INSPECTION

Refer to GROUP 17 — Exhaust Gas Recirculation (EGR) System.
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OXYGEN SENSOR <Non Turbo>

M13YSAD

i1
Oxygen sensor Oxygen sensor _1

@® Equipment side
: / \\\ connector

1 213 1| 4
< ;:3i4 RTR?

|
7FU0788  control relay _":‘l,_ —

|
|
] 1 =
Theoretical A/F -y
, Engine control unit / 56/

P'_il

- Electro motive force (V)
i =)
2
o
—
[
QO
3

A/F ECI007

7FU0969

Engine control unit connector

AR O GRS D000

19 ki

s frofeols o) o
: o= |nlelSio|Sloeloielo

oo 2|
©

e

7FU0653

OPERATION

The oxygen sensor senses the oxygen concentration in exhaustgas, converts it into a voltage and inputs it
to the engine control unit.

The oxygen sensor outputs about 1 V when the air fuel ratio is richer than the theoretical ratio and outputs
about 0 V when the ratio is leaner (higher oxygen concentration in exhaust gas).

The engine control unit controls the fuel injection ratio based on this signal so that the air fuel ratio may be
kept at the theoretical ratio.

The battery voltage is supplied to the oxygen sensor through the control relay. Therefore, the sensor
element is heated by the heater so that the oxygen sensor remains responsive even when the exhaust
temperature is low.
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TROUBLESHOOTING HINTS

Hint 1. Poor cleaning of exhaust gas will result if the oxygen sensor fails.
Hint 2: If the oxygen sensor check has resulted normal but the sensor output voltage is out of specification,

troubles of parts related to air fuel ratio control system are suspected.

[Examples]
(1) Faulty injector

(2) Air leaking into the intake manifold through gasket gap, etc.

(3) Faulty air flow sensor, intake air temperature sensor, barometric pressure sensor,” engine

coolant tem perature sensor

INSPECTION
Using Multi-use Tester

Check condition

Engine state

Standard value

Function ltem No.| Data display
Data reading 11 Sensor
voltage

Engine: Warm-up

(make the mixture lean
by engine speed reduc-
tion, and rich by racing)

When sudden
deceleration from
4,000 rpm

200 mV or lower

When engine is
suddenly raced

600 - 1,000 mV

Engine: Warm-up

(using the oxygen sensor
signal, check the air/

fuel mixture ratio, and
also check the condition
of control by the engine
control  unit)

700 rpm (Idle)

2,000 rpm

400 mV or lower
1 (changes)
600 - 1,000 mV
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HARNESS INSPECTION

1 Measure the power supply voltage of
the oxygen sensor.
@® Harness side « Connector: Disconnected
gonnector « Ignition switch: ON —> |2
Voltage (V)
Repair the
sV —+harness.
(@3] - Con-
trol relay)
= 7FU0827
2 Engine control Check for an open-circuit, or a short-
unit hamess circuit to ground between the engine

@ Harness side side connector | ontrof unit and the 0Xygen Ssensor.

connector

® Oxygen sensor connector: Dis-
connected : — 3
® Engine control unit connector:
- Disconnected Repair the
. — _>harness.
¢ (@[1]~-8)
+ 7FU0828

Check for continuity of the ground
circuit.

@ Harness side

connector e Connector: Disconnected

> o

Repair the
—_— harness.

e
Ground)

7FU0829
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7FU1014

7FUI015

SENSOR INSPECTION

{1) Disconnect the oxygen sensor connector.

(2) Check that there is continuity [approx. 20  at 20°C (68°F})]
across terminals @and (@) of the oxygen sensor connector.

(3) If there is no continuity, replace the oxygen sensor.

(4) Warm up the engine until the engine coolant temperature
becomes 80°C (176°F) or higher.

(5) Using jumper wires, connect terminals (3) and @) of the
oxygen sensor connector to battery @ and @ terminals
respectively.

Caution
Ensure that the jumper wires are connected correctly,
as wrong connections result in a broken oxygen sensor.

(6) Connect a digital voltmeter across terminals (1) and (2.

(7) Racing the engine repeatedly and measure the output
voltage of the oxygen sensor.

Engine Oxygen sensor Remarks
output voltage
When engine 06-1.0V When the air-fuel mixture
1s raced _ becomes richer as a result

of repeated racing, the
oxygen sensor should outpu
avoltageof 0.6-1.0V.

NOTE
For removal and installation of the oxygen sensor, refer to
GROUP 15 — Exhaust Manifold.
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OXYGEN SENSOR <Turbo> M13YHAA2
/ / \\ Oxygen sensor Oxygen sensor
~ (Cr)gg%en sensor ® (rear) (front)
™~ Equipment side [ ‘ Equipment side
Connector I = 1 connector
T ‘ T
@3 =
@2 i@él @ @ 31 ®2
. Oxygen sensor -
{front) o) lf' L I'“TI
| 7FU1004 ) ‘ N
Controlrel ay 5"‘4 : ﬁ Control relay
Theoretical A/F ) : 1 cS : -
=3 — --J72 i __J
Yy { Engine _control _unit 56
8 ’
£ /
: = 1
‘g Rich /; Lean
o
3 /
]
o ﬁ\ 7FU1016
114 1.5 1,6 @ Harness side Harness side
AJF EC1007 Connector connector
Engine control unit connector
1’\ - .oc '\,”‘.M’ SR rv SEL1402 SEL1402
7FU0653
OPERATION
TROUBLESHOOTING
Refer to “OXYGEN SENSOR” <Non Turbo> {(P.13-94).
INSPECTION
Using Multi-use Tester
Function Iltem No.| Data display Check condition Engine condition | Standard value
Data reading 11 .Sensor Engine: Warm-up When sudden 200 mV or
(rear) |detection (Make the mixture lean by engine deceleration lower
woltage speed reduction, and rich by from 4,000 rpm
39 racing)
{front) When engine is 600 - 1,000 mV
suddenly raced
Engine: Warm-up 700 rpm 400 mV or
(Using the oxygen sensor signal, (Idling) lower
check the air/fuel mixture ratio, I {changes)
and also check the condition of 2,000 rpm 600 — 1,000 mV
control by the engine control unit)
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HARNESS INSPECTION

/ 1

Harness side
connector

A
90
IFTNEA A

L neross

7FU0S510

Measure the power supply voltage of
the oxygen sensor.

e Connector: Disconnected
e Ignition switch: ON

Voltage (V)

SV

—> |2

Repair the
harness.

(@2] ®&2]-

Control relay)

Harness sid
connector

Engine control
unit harness
side connector

= 7FU1017

Check for an open-circuit, or a short-
circuit to ground, between the engine
control unit and the oxygen sensor.

e Oxygen sensor connector: Dis-
connected

e Engine control unit connector:
Disconnected

—> 3

Repair the
-3 harness.

coms

— Harness side |
connector |

7FU0512

Check for continuity of the ground
circuit.

e Connector: Disconnected

RR || R || 2B

T e
72)
@2 B4

s

Repair the
harness.

Ground
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Harness side
connector

MD998464

7FU0339

MD998464

7FU0340

SENSOR INSPECTION

(1) Disconnect the oxygen sensor (rear) connector and connect
the special tool, Test Harness, to the oxygen sensor (rear)
connector.

(2) Check that there is continuity [approx. 20 ) at 20°C (68°F}]
across terminals (2) and @) of the oxygen sensor (rear)
connector.

(3) If there is no continuity, replace the oxygen sensor (rear).

{4) warm up the engine until the engine coolant temperature
becomes 80°C (176°F) or higher.

(5) Using jumper wires, connect terminals (@ (red clip of the
special tool) and @ (blue clip) of the oxygen sensor
connector to battery @ and © terminals respectively.

Caution
Ensure that the jumper wires are connected correctly,
as wrong connections result in a broken oxygen sensor.

(6) Connect a digital voltmeter across terminals (1) (black clip of
the special tool) and (3) (white clip).

(7) Race the engine repeatedly and measure the output voltage
of the oxygen sensor (rear).

Engine Oxygen sensor Remarks
output voltage
When engine 06-1.0V When the air-fuel mixture
is raced becomes richer as a result

of repeated racing, the
oxygen sensor should output

a voltage of 0.6 - 1.0 V.

(8) If the measurements are not as specified, defective oxygen
sensor (rear) is suspected.

(9) Check the oxygen sensor (front) in the same way by
following steps (1) through (8).

INSTALLATION

{1) For removal and installation of oxygen sensor, refer to
GROUP 15 — Exhaust Manifold.
(2) Tighten the oxygen sensor to specified torque.
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INJECTORS <Non Turbo> M13YTAC2
I & I & 1 Controrelay R SYTTED P
\ 1 1 \ g g
2 2 2
N
_________  /SEEREE A
: 1 2 3
Injector (Oscilio 4| (Cscilio)4
— — ~—— 7FU0803  Injector A 1 Injector A 1 Injector A 1
No.1 No3 No.5 Connector for
rear bank
(Oscillo )4} (Oscillo 4] (Oscillo 4
1 2 3 14 15 16
7FJ0780 - - B
Engine control unit 7EU0833
Fuel
g . Engine control unit connector
p Filter o e —
t Connector sl = ololololoelalo! pA A EA A b
Solenoid coil Q A S e 3R
Plunger — == "
7FU0653
Needle valve
(5)
Injection 7FU0832

OPERATION

e The injector is an injection nozzle with a solenoid valve which injects fuel according to the injection signal
coming from the engine control unit.

e The injector has a fixed nozzle opening area and the fuel pressure against manifold inside pressure is
regulated to a fixed level. Therefore, the volume of fuel injected by the injector is determined by the time
during which the needle valve is open, namely, by the time during which the solenoid coil is energized.

e The battery voltage is applied through the control relay to this injector. When the engine control unit turns
b; on the power transistor in the unit, the solenoid coil is energized to open the injector valve, which then
injects fuel.
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TROUBLESHOOTING HINTS

Hint 1: If the engine is hard to start when hot, check fuel pressure and check the injector for leaks.

Hint 2:

injector itself may be responsible.
(1) Faulty power supply circuit to the engine control unit, faulty ground circuit

(2) Faulty control relay

(3) Faulty crank angle sensor, top dead center sensor

Hint 3:

(1) Injector and harness check
(2) Ignition plug and high tension cable check
(3) Compression pressure check

Hint 4: If the injector harness and individual part checks have resulted normal but the injector drive time is
out of specification, the following troubles are suspected.
(1) Poor combustion in the cylinder (faulty ignition plug, ignition coil, compression pressure, etc.)
(2) Loose EGR valve seating
(3) High engine resistance

INSPECTION
Using Multi-use Tester

If the injector does not when the engine that is hard to start is cranked, the following as well as the

If there is any cylinder whose idle state remains unchanged when the fuel injection of injectors is cut
one after another during idling, make following checks about such cylinder.

Function Item No.|Data display Check condition Coolant temperature Standard value
Data reading 41 Drive time*' Engine: Cranking 0°C (32°F)*? Approx. 17 ms
20°C (68°F) Approx. 46 ms
80°C (176°F) Approx. 11 ms
Function Item No. | Data display Check condition Engine state Standard value|
Data reading 41 Drive time**  |e Engine coolant tem- 700 rpm (Idle) 2.4-3.0 ms
perature: 80 to 95°C
(176 to 205°F) 2,000 rpm 2.0-2.6 ms
e Lamps, electric cooling
fan, accessory units: When sharp racing is To increase
All OFF made
o Transaxle: Neutral
(P range for vehicle
with A/T)
e Steering wheel: Neutral
NOTE

*1: The injector drive time refers to when the supply voltage is 11 V and the cranking speed is less than 250 rpm.
*2: When coolant temperature is lower than 0°C (32°F). injection is made by four-cylinders simultaneously.
“3: When the vehicle is new [within initial operation of about 500 km (300 miles)], the injector drive time may be about

10% longer.

Function Item No. Drive content Check condition Normal state
Actuator test 01 No. 1 injector shut off Engine: Idling after ldle state to change
warm-up further (becoming less
02 No. 2 injector shut off (Shut off the injectors stable or stalling)
in sequence during after
03 No. 3 injector shut off engine warm-up, check
the idling condition)
04 No. 4 injector shut off
05 No. 5 injector shut off
06 No. 6 injector shut off

TSB Revision

N

-/

),




FUEL SYSTEM - On-vehicle Inspection of MP| Components 13-103

L

—=|Ale— A: Injector drive time
Normal waveform 03AG209

HARNESS INSPECTION

Using Oscilloscope

(1) Run the engine at idle speed.

(2) Connect the probe to the oscilloscope pick-up point as
shown in the circuit diagram, and check the waveform at
the drive side of each injector.

Hamess side {zY3)
connector 06

1 Measure the power supply voltage of
Hamess side the front bank injector.
e Connector: Disconnected
@ connector e Ignition switch: ON OK -—> |2
—
© Voltage (V) Repair the
SV % —L3 harness.
@ec(1]-
Control relay)
= 7FU0669
2 ] Measure the power supply voltage of

the rear bank injector.
e Connector: Disconnected

e Ignition switch: ON — 3
Voltage (V)
Repair the
SV —L3 harness,
{©1]- Con-
trol relay)

Harness side =
connector 7FU0805

Check for an open-circuit, or a short-
circuit between the front bank injector
and the engine control unit.

e Injector connector: Disconnected
e Engine control unit connector:
Disconnected

4

Repair the
-3 harness.
(@ee2]-
FEIED)

%QI R R
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4 —
Harness Slde ............... ‘ _
connector

7FU0971

Check for an open-circuit, or a short-
circuit between the rear bank injector
and the engine control unit.

e Connector: Disconnected | \)
e Engine control unit connector: ' _> S’
Disconnected

Repair the

oK i
et

7FU0694

7FU078(

ACTUATOR INSPECTION

Measurement of Resistance between Front Bank Termi-
nals

(1) Remove the injector connector.
(2) Measure the resistance between terminals.

Standard value: 13 - 16 Q [at 20°C {68°F)]
(3) Install the injector connector.

Measurement of Resistance between Rear Bank Terminals

(1) Remove the injector connector.
{(2) Measure the resistance between terminals.

Standard value: 13 — 16 Q [at 20°C (68°F)]
(3) Install the injector connector. )

N
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13-105

INJECTORS <Turbo>

® Equipment side

d t E% \\\ Control relay connector
=== ]
l 3
L P N =~
4 Resistor
Injector 8 76 N4 7 5 2
(Front bank connector) ®
N N N 7FU080Z 4 . A5 __ 6
Rear bank
Injector Injector Injector conctor
_‘\\\\ No. 2 No. 4 No. 6
Rear bank connector . § % .
N b Z
Y Ye 3
Injector 4! linjector ! linjector (Oscllo )4 (COseile D4 (COsciio
No. 1 '
7FU0972 g
(Gscilio 4| (Oscillo 4} (Oscillo )4
1 2 .3 14 15 _Al6
7
Engine
control
unit D‘t’ }?
/F
7FU0973
7FU0948 Engine control unit connector
Fuel i il °
d Filter T erz; B SR
Connector
7FU0653
Solenoid coil
Plunger—
Needie valve Ao
Injection 7FU0832
OPERATION

TROUBLESHOOTING HINTS

Refer to “INJECTOR” <Non Turbo> (P.13-101).
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INSPECTION
Using Multi-use Tester
Function Item No. Data display Check condition Coolant temperature Standard value
Data 41 Drive time* Engine: Cranking 0°C (32°F)*? Approx. 53 ms
reading (Rear bank)
47 20°C (68°F) Approx. 29 ms
(Front bank)
80°C (176°F) Approx. 7 ms
Function Item No. Data display Check condition Engine state Standard value
Data 41 Drive time** e Engine coolant tem- 700 rpm (Idle) 1.9-25ms
reading {(Rear bank) perature: 80 to 95°C
47 (176 to 205°F) 2,000 rpm 1.6-22ms
{Front bank) e Lamps, electric cooling _
fan, accessory units: When sharp racing is To increase
All OFF made
e Transaxle: Neutral
(P range for vehicle
with A/T)
o Steering wheel: Neutral
NOTE

*1: The injector drive time refers to when the supply voltage is 11 V and the cranking speed is less than 250 rpm.
“2: When coolant temperature is lower than 0°C (32°F). injection is made by four cylinders simultaneously.
“3: When the vehicle is new [within initial operation of about 500 km (300 miles)], the injector drive time may be about

10% longer.

Function Item No. Drive content Check condition Normal state
Actuator test 01 No. 1 injector shut off Engine: Idling after Idle state to change
yarm-up further (becoming less
02 No. 2 injector shut off (Shut off the injectors stable or stalling)
in sequence during after
03 No. 3 injector shut off engine warm-up, check
he idling condition)
04 No. 4 injector shut off
05 No. 5 injector shut off
06 No. 6 injector shut off

Using Oscilloscope

(1) Run the engine at idle speed.

(2) Connect the probe to the oscilloscope pick-up point as
shown in the circuit diagram, and check the waveform at
the drive side of each injector.

L

Ale— A: Injector
Normal waveform drive time

03A0209
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HARNESS INSPECTION

il

Measure the power supply voltage of
the resistor.

e Resistor connector: Discon-
> nected —_> | 2
' e Ignition switch: ON
2000
8A7 (G)CSJ VOItage (v} Repairthe
@® Harness side harness.
connector SV ({@(a]— Con-
trol relay)
7FU0976
2 Measure the power supply voltage of
_J ‘ the front bank injector. —> | 3
Harness side . .
connector o Resistor connector: Connected
® |njector connector: Disconnected Repair th
® e Ignition switch: ON hepa|r €
S arness.
& —> (B0 -
Voltage (V) Control relay)
Check power
SV supply
Check resis-
. tor
7FU0669

Measure the power supply voltage of
the rear bank injector.

Harness side =
connector

7FUO0B0S

rI]Rear bank_d e Connector: Disconnected @ —> |4
arness siae Ignition switch: ON ;
connector * 4 Repair the
1 harness.
Voltage (V) (®[a]5]6]-
—T> Control relay)
Y Check power
; supply
H Check resis-
R e tor
B Rttt el 4 7FU097;
Check for an open-circuit, or a short-
circuit between the front bank injector
and the engine control unit.
e Injector connector: Disconnected —
e Engine control unit connector: OK 5
Disconnected
Repair the
% —+> hamess.

(®C0)[2]-
1f23) -
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............

(312 ]
Pt
(6 X5 X
Harness side
connector

7FU0978

Check for an open-circuit, or a short-
circuit between the rear bank injector
and the engine control unit.

o Connector: Disconnected
e Engine control unit connector:
Disconnected

o |

Repair the

—=>» harness.
(©R]2]3]

[1415]16)

7FU0694

———__ Rear bank RN
connector ~

ACTUATOR INSPECTION
INJECTORS

Measurement of Resistance between Front Bank Termi-
nals

(1) Disconnect the injector connector.
(2) Measure the resistance between terminals.

Standard value: 2 - 3 Q [at 20°C (68°F)]
(3) Reconnect the injector connector.

-

Measurement of Resistance between Rear Bank Terminals

(1) Disconnect the injector connector.
(2) Measure the resistance between terminals.

Standard value: 2 — 3 ) [at 20°C (68°F)]
(3) Reconnect the injector connector.
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RESISTOR
Measurement of Resistance between Terminals
(1) Disconnect the resistor connector.

7FU0948

(2) Measure the resistance between terminals.

Measuring terminals Resistance

5.5 -6.50
[At 20°C (68°F)]

588888

7FU097$

(3) If the resistance is out of specification, replace the resistor.
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IDLE SPEED CONTROL SERVO (STEPPER MOTOR TYPE) M13YUAD
@® Harness side
ISC servo connector
{stepper motor)
Control relay
i “I;‘A;f N
00
2 5 000
§ /| SEL1600
7FU064; ® Equipment side
connector
Il b ‘ M t 2
Ball beam*“9 % agnetic rotor peeneleg, b-m'{ QJ > @
et coi 060
Stepper
—{[ » 1 “B “4 “6 ldle speed
motor ™~ Coil control servo
Oscillo Oscillo Osciilo | Oscillo
Ball b | )
27 all bearing
Lead screw :'.' o 4*17L5*18Enginecontrol unit
7FU0s518
Engine control unit connector
el e e e e e SR
= = )
oo (oo
7FU0653

OPERATION

e The intake air volume during idling is controlled by opening ‘or closing the servo valve provided in the air
path that bypasses the throttle valve.’

e The servo valve is opened or closed by operating the stepper motor in the speed control servo in normal or
reverse direction.

e The battery power is supplied to the stepper motor through the control relay. As the engine control unit
turns on power transistors in the unit one after another, the stepper motor coil is energized and the motor
rotates in normal or reverse direction.

TROUBLESHOOTING HINTS

Hint 1. If the stepper motor step increases to 100 to 120 steps or decreases to O step, faulty stepper motor
or open circuit in the harness is suspected.
Hint 2: If the idle speed control servo harness and individual part checks have resulted normal but the
stepper motor steps are out of specification, the following faults are suspected.
(1) Poorly adjusted reference idle speed
(2) Deposit on the throttle valve
(3) Air leaking into the intake manifold through gasket gap
(4) Loose EGR valve seat
(5) Poor combustion in the cylinder (faulty ignition plug, ignition coil, injector, low compression
pressure, etc.)
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INSPECTION
Using Multi-use Tester

Function Item No.|Data display

Check condition

Data reading 45 Stepper

motor steps

e Engine coolant tem-
perature: 80 to 95°C
(176 to 205°F)

® Lamps, electric cooling
fan, accessory units:

All OFF

o Transaxle: Neutral
(P range for vehicle
with A/T>

e Steering wheel: Neutral

o Idle position switch: ON
(compressor  clutch
to be ON if air condi-
tioner switch is ON)

o Engine: idling

ON
® Selector lever:
Shift to D range

Load state Standard value
Air conditioner switch: 2 - 12 stp
OFF
&conditioner switch: 25 - 65 stp
o Airconditioner switch: |15 - 63 stp

<Non Turbo>

NOTE

When the vehicle is new [within initial operation of about 500 km (300 miles)], the stepper motor steps may be about 30

steps more than standard.
Caution

When the selector lever is shifted to the “D” range, the brakes must be used to prevent the vehicle from moving

forward.

Normal
waveform

Oscilto 1
Oscillo 2

Oscilio 3

scillo 4

L Os
03A020

Using Oscillosco

shown in the

NOTE

pe

circuit diagram.

(2) Start the engine.
(3) When the air conditioner switch is turned on, the idling
speed increases to operate the idle speed control. Check
the instantaneous waveform.

| TSB Revision
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HARNESS INSPECTION

'

z (M)
)

G

Tl

pm———

@® Harness side
Connector

0100395

Measure the power supply voltage of
idle speed control servo.

o Idle speed control servo connec-
tor: Disconnected
¢ Ignition switch: ON

Voltage (V)

SV

OK) —

> (2

Repair the

harness.

> (Control relay

- @2)

{Control relay
5]

@ Harness side
connectorr

-

Y2200 w)“(
D

-
4
PR i Lo ) -

Engine control
unitharness
side connector —

01L0397

Check for an open-circuit, or a short-
circuit to ground between the engine
control unit and the idle speed control
servo.

e Engine control unit connector:
Disconnected

o ldle speed control servo connec-
tor: Disconnected

o

Repair the

Idle speed
control servo,

7FU0847

ACTUATOR INSPECTION

Checking the Operation Sound

{1) Check that the operation sound of the stepper motor can be
heard after the ignition is switched ON (but without starting

the motor).

(2) If the operation sound cannot be heard, check the stepper

motor's activation circuit.

If the circuit is normal, it is probable that there is a
malfunction of the stepper motor or of the engine control

unit.
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Checking the Coil Resistance

(1) Disconnect the idle speed control servo connector and
connect the special tool (test harness).

(2) Measure the resistance between terminal (2) (white clip of
the special tool) and either terminal (1) (red clip) or terminal
(® (blue clip) of the connector at the idle speed control
servo side.

Standard value: 28 — 33 () at 20°C (68°F)

(3) Measure the resistance between terminal () (green clip of
the special tool) and either terminal (6) (yellow clip) or
terminal (@) (black clip) of the connector at the idle speed
control servo side.

Standard value: 28 - 33 () at 20°C (68°F)

7FU0010

Idle speed
control servo
(stepper motor)

Operational Check

(1) Remove the throttle body.
(2) Remove the stepper motor.

7FU098C

{3) Connect the special tool (test harness) to the idle speed

/ White control servo connector.
A i clip (4) Connect the positive @ terminal of a power supply (approx
v & 7 S 'e 6 V) to the white clip and the green clip.
Green clip
Idle speed
control servo
[ T—
MD998463 7EU0078

TSB Revision




13-114

FUEL SYSTEM — On-vehicle Inspection of MPI Components

(5)

7FU0295

With the idle speed control servo as shown in the
illustration, connect the negative © terminal of the power
supply to each clip as described in the following steps, and
check whether or not a vibrating feeling (a feeling of very
slight vibration of the stepper motor) is generated as a
result of the activation of the stepper motor.

(1) Connect the negative © terminal of the power supply to
the red and black clip.

(2 Connect the negative © terminal of the power supply to
the blue and black clip.

(3 Connect the negative © terminal of the power supply to
the blue and yellow clip.

(@ Connect the negative © terminal of the power supply to
the red and yellow clip.

(6) Connect the negative @ terminal of the power supply to

the red and black clip.
(& Repeat the tests in sequence from (5) to ().

(6) If, as a result of these tests, vibration is detected, the

stepper motor can be considered to be normal.

TSB Revision
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IGNITION COIL AND POWER TRANSISTOR

D)

SNAY N \

Battery
b

Ignition switch

M13YVAB

R LOCK = — LOCK
’RQ
\G1 |G,ACC G, {.‘(G ACC
Ignition coil )
{power transistor)
7FU0648
Anition coil 3
® Hamness side #
connector | - i
s
Coil A gion B |§Coil C
Engine ;”g- "E_ “E—
speed
check
controt
terminal 2 1 4
p
R 2)
Equipment side n
connector (A3
5EL1401 scilo
Harness side connector 4.° 3 42 1 o 18 10 1® 10 1® Spark
EACHO r@ AN NN plug
hd No. 1 No.2  No.3
“ N ) N
8 6 5 477 power N4 No5  No.6
=" transistor
Tachometer ——e
©
- fgnition
ﬁ timing
adjust-
ment
. . t
Engine control unit L 101 A 10 23 1 104 e
5V :
5V 7FU1059
Eng|ne control unit connector
)| & OF.NQOOOOO
7FU0653
OPERATION

When the power transistor unit A is turned on by the signal from the engine control unit, primary current
flows to the ignition coil A. When the power transistor unit A is turned off, the primary current is shut off
and a high voltage is induced in the secondary coil A, causing the ignition plugs of No. 1 and No. 4
cylinders to spark. When the power transistor unit B is turned off, the ignition plugs of No. 2 and No. 3
cylinders spark.
When the engine control unit turns off the transistor in the unit, the battery voltage in the unit is applied to

the power transistor unit to turn it on. When the engine control unit turns on the transistor in the unit, the
power transistor unit is turned off.
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INSPECTION
Using Multi-use Tester
<Spark Advance>

Function Item No.|Data display Check condition Engine state Standard value
Data reading 44 Ignition e Engine: Warming up 750 rpm (Idle) |7 —-23°BTDC
advance e Timing light: Set (set
timing light to check 2,000 rpm 30 - 40°BTDC <Non Turbo>
actual ignition timing) 28 — 35°BTDC <Turbo>
<Ignition Timing Adjustment Mode> .
Function Item No. Data display Check Terminal Standard value
condition condition
Data list 36 Continuity present or o Engine: Ignition timing ad- ON
not present between ldling justment terminal is
ignition timing adjustment grounded

terminal and ground
Ignition timing ad- OFF
justment terminal is
disconnected from

ground
<Standard Ignition Timing>
Function Item No. Drive Check condition Normal condition
Actuator test 17 Set to ignition timing o Engine: idling 5°BTDC
adjustment mode o Timing light: set

Using Oscilloscope

1. Primary signal of ignition coil

(1) Run the engine at an idle revolution speed.

{2) Connect the probe to oscilloscope pick-up point 1 as
shown in the circuit diagram, and check the primary

k_ signal of the ignition coil.

0V — { ‘

S N AN

Normal waveform  g3a0207

Oscilio 2 2. Control signal of power transistor

Connect the probe to oscilloscope pick-up point 2 as shown
in the circuit diagram, and check the control signal of the
power transistor.

|

1oV — !

[l
Normal waveform

[
[
i

ov

03A0207

TSB Revision




FUEL SYSTEM - On-vehicle Inspection of MPI Components

13-117

HARNESS INSPECTION

1 Measure the power supply voltage of
' the ignition coil.
® ?ggﬂggfﬁ'de « Connector: Disconnected
s ¢ Ignition switch: ON —_— 2
(211
443 Voltage (V)
Repair the
SV =P harness.
(@3- Igni-
= tion switch)
01L04n
2|, ] Measure the power supply voltage of
® -2 Harness side the ignition coil.
connector R
N S ® Connector: Disconnected
[9X8X7)X6X5Xa) ® Ignition switch: ON -1 3
Voltage (V)
Repair the
SV. __>harness. )
(@8] Igni-
tion switch)
3 Check for an open-circuit, or a short-
— circuit to ground between the engine
®—2 Hamness side control unit and the power transistor.
connector o Engine control unit connector: —_—r 4
Lo Disconnected _
e Power transistor connector: Dis-
Lo connected Repair the
eemﬁ % —> harness.
) haimess (©fs]- 1)
side
— connector
-7 6FU1251
4 —_— Check for an open-circuit, or a short-
(_ ) circuit to ground between the power
i transistor and the ignition coil.
©-1 Harness side| | . Ign|t|o(;1 coil connector: Discon- —_ 5
connector ) necte : e
Y, e Power transistor connector: Dis-
Fa)3) connected Repair the
® ?g;ness % —1> harness.
;
connector g+ - gg
(@2]-®1)
ZFU0699
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5]
® -2 Harness side

connector

[oXEX7 )X

RS SIS

Check for continuity of the ground
circuit.

e Connector: Disconnected

oK -

Repair the
= harness.
(@7 -
Ground)

6

® -2 Harness side
connector

Measure the voltage of the control
signal circuit of the power transistor.

e Connector: Disconnected
e Ignition switch: START

‘ Voltage (V)

| 05 - 4.0

7FU0701

__>

Repair the
harness.

(@)6]-9)
(@®)5]~[23)
(®4]-11)

7 |© Ignition timing

Measure the voltage of the ignition

(o, ¢
oK —
"

adjustment timing adjustment terminal.
connector o Ignition switch: ON
Voltage (V)
40 -5.2 Repair the
—+y harness.
©l-
1
7FU1060
ACTUATOR INSPECTION

Refer to GROUP 16 — Ignition System.
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PURGE CONTROL SOLENOID VALVE MI3YWAA
Control relay
Purge control
solenoid valve Al
Purge control
solenoid valve ] . Yo
7FU1009 ® Equipment side
connector
v }
@® Harness side 9
connector A
Engine control unit
L SEL1206
01A0324
Engine control unit connector
§,\ PN P o bt 1% =Y ENLY
7FU0653

OPERATION

e The purge control solenoid valve is an ON-OFF type one which controls introduction of purge air from the
canister into the intake air plenum.
e The battery power is supplied to the purge control solenoid valve through the control relay. When the
engine control unit turns ON the power transistor in the unit, current flows to the coil, introducing purge

air.
INSPECTION
Using Multi-use Tester

Function

Item No.

Drive content

Check condition

Normal state

Actuator test

08

Solenoid valve from OFF
to ON

Ignition switch: ON

when driven

Operating sound is heard
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HARNESS INSPECTION

®

Harness side
connector

Measure the power supply voltage.

e Connector:  Disconnected
® [gnition switch: ON

Voltage (V)

SV

% (R

> |2

Repair the
harness.
{Control refay

-@1)

@ Harness side
connector

7FU0526

Check for an open-circuit, or a short-

circuit to ground between the purge

control solenoid valve and the engine
control unit,

e Engine control unit connector:
Disconnected

e Purge control solenoid valve con-
nector: Disconnected

oK
oK

RN

Repair the
harness.

> (@2]-3)

ACTUATOR INSPECTION

Refer to GROUP 17 — Evaporative Emission Control

| TSB Revision
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EGR CONTROL SOLENOID VALVE <California — Non Turbo, Turbo> M13YZBA

Control relay

A @® Equipment side

{ connector
/ EGR control
@’j EGR control solenoid valve solenoid valve EZI
S 7FU1011
Y
2
\ 53
Engine
control
unit

o1wesz

Engine control unit connector

a2 S e eS R

7FU0653

OPERATION

¢ The EGR control solenoid valve is a duty control type solenoid valve. It makes control by leaking EGR valve
operating negative pressure to the throttle body A port.

e Power supply from the battery is sent through the control relay to the EGR control solenoid valve. When
the engine control unit turns off the power transistor inside the unit, current no more flows through the
coil and EGR valve operating negative pressure leaks.

TROUBLESHOOTING HINT
If the results of EGR control solenoid valve on-vehicle and off-vehicle inspections are normal but the

self-diagnosis code for EGR system failure is displayed, check the EGR valve, vacuum hose and EGR passage
for blocking.
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INSPECTION
Using Multi-use Tester
Function Item No. Drive content Check condition Normal state —y
Actuator test 10 Change solenoid valve Ignition switch: ON Operating sound is heard
from OFF to ON state when driven

HARNESS INSPECTION

1

@ Harness side
connector

Measure the power supply voltage.
® Connector: Disconnected

® [gnition switch: ON
—{> 2
Voltage (V)

SV Repair the
e Cat (harness.
1|~
g%?rol relay)

01A0524

Engine control unit L
2 harmess side connector| Check for an open-circuit, or a short-

A) Harness side
connector

circuit to ground between the EGR
control solenoid valve and the engine
control unit. A
® EGR control solenoid valve con- _

nector: Disconnected
£ 53 ] ® Engine control unit connector:

Disconnected % — r?aerﬁzigsthe
@25 |

01A03525

ACTUATOR INSPECTION
Refer to GROUP 17 — Exhaust Gas Recirculation {(EGR) System.
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FUEL PRESSURE CONTROL VALVE <Turbo>

Control relay

@ Equipment side

Fuel pressure connector
control valve Fuel pressure
e JFU1008 control valve

Engine
control
unit

o1wes?

A

Enaine control unit connector

ENHAIES

7FU0653

OPERATION

o The fuel pressure control valve is an ON-OFF type solenoid valve that switches the pressure introduced to
the fuel pressure regulator between either intake manifold pressure or barometric pressure.
Battery power is supplied to this valve via the control relay. When the engine control unit turns ON the

internal power transistor, the coil is energized to allow barometric pressure to be introduced to the fuel
pressure regulator.
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INSPECTION

Using Multi-use tester

Function

[tem No.

Drive content

Check condition

Normal state

Actuator test

09 Turn solenoid valve from
OFF to ON

Ignition switch: ON

Click heard when
driven

HARNESS INSPECTION

1)

@® Harness side
connector

7EU0527

Measure the power supply voltage.

e Connector: Disconnected
e Ignition switch: ON

Voltage (V)
SV

oK

Repair the
——» harness.
{@z]~ Con-

trol relay)

A Harness side
connector

Engine control
unit harness side

“¥) connector

e 7]

7FU0528

Check for an open-circuit, or a short-
circuit to ground, between the fuel
pressure control solenoid valve and
the engine control unit.

e Engine control.unit connector:
Disconnected

e  Fuel pressure control valve con-
nector: Disconnected

oKk — &\

Repair the

—> hamness.
(@1]-E2
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Ve /// ///
Fuel pressure
control valve

7FU1019

7FU0982

7FU0883

ACTUATOR INSPECTION
Operation Check

NOTE

Before disconnecting the vacuum hose, mark it to ensure
reconnection at the correct position.

{1) Remove the vacuum hose (blue stripe on black) from the
solenoid valve.
(2) Disconnect the harness connector.

(3) Apply a negative pressure to the nipple to which the black
vacuum hose has been connected and check air-tightness
with and without the battery voltage applied to the solenoid
valve terminal.

Battery The other nipple Normal state
voltage of solenoid valve
Not applied Open Negative pressure leaks
Close with finger Negative pressure is
: held
Applied Open Negative pressure is
held

Coil Resistance Check
(1) Measure the coil resistance with a circuit tester.
Standard value: 36 — 46 ) [at 20°C (68°F)]
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WASTE GATE CONTROL SOLENOID VALVE <Turbo>

solenoid valve

Waste gate control
solenoid valve

vz

7FU1007

@ Equipment side
connector
v

1

Engine control unit

Control relav

Waste gate control

/\2

X

105

0110324

Enqme control unit connector

7FU0653

OPERATION

e The waste gate control solenoid valve is an ON-OFF type solenoid valve that controls the boost pressure

that is introduced to the waste gate actuator.

e Battery power is supplied to this valve via the control relay. When the engine control unit turns ON the
internal power transistor, the coil is energized to release part of the boost pressure applied to the waste

gate actuator.

TROUBLESHOOTING HINTS

If the waste gate control solenoid valve harness and the unit itself are normal, but poor acceleration or other

abnormalities are experienced, the follwing problems are suspected.

(1) Faulty boost pressure control system

(2) Poor connection of intake air hose

(3) Faulty turbocharger or waste gate actuator
(4) Clogged exhaust system
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-13-127

INSPECTION
Using Multi-use tester

Function Item No. Drive content Check condition Normal state
Actuator test 12 Turn solenoid valve from | Ignition switch: ON Click heard when
OFF to ON driven

HARNESS INSPECTION

1

@ Harness side

connector

Measure the power supply voltage.

e Connector: Disconnected
e Ignition switch: ON

Voltage (V)

SV

oK —
o —

2

Repair the
harness.

{@)1]-Con-
trol relay)

2o

Harness side
connector

Engine

o CONTTOI
T it
harness
|| side

+| connector

7FU0526

Check for an open-circuit, or a short-
circuit to ground, between the waste
gate control solenoid valve and the
engine control unit.

o Waste gate control solenoid valve
connector: Disconnected

e Engine control unit connector:
Disconnected

‘—é

oK —

Repair the
harness.
(@[2)— [s)

ACTUATOR INSPECTION
Refer to GROUP 15.

l TSB Revision




13-128 FUEL SYSTEM — On-vehicle Inspection of MPI Components

BOOST METER <Turbo>

/ \_/

Boost meter

HT_‘/——_DW 7FU1022

\\\\\‘///f/-f\\\\\==——‘

-
—

o ——

Ignition switch (IG,)

® Equipment side
connector

NN

;

Engine
control

unit | 111

Boost
meter

7FU0985
Engine control unit connector
. & o= |njwl2|2ISIR1S o P oo
%.\ Al“mgc ol ¢

7FU0653
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13-129

HARNESS INSPECTION

i

® Harness side connecto

SI7T6[5 14132 ]1]

Measure the power supply voltage.

e Connector: Disconnected
o Ignition switch: ON

Voltage (V)

SV

= 7FU0986

2

— @)

2

Repair the
harness.

ni-
tion coil [IG])

2 Engine control unit
harness side connector!
@ Harness side}
connector {4

Check for an open-circuit or a short-
circuit to ground, between the engine
control unit and the boost meter.

® Boost meter connector: Discon-

> o

Refer to GROUP 54,

| TSB Revision

nected @
® Engine control unit connector:
Disconnected Repair the
= % w3 NArNess.
- ' (@(3]- 01D)
= % 7FU0987 |
ACTUATOR INSPECTION
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ACTIVE EXHAUST CONTROL UNIT <Turbo>

DC motor for

valve drive : )

DC motor

< . A quipment side
/ AC;'VG . Lal 2 connector
exhaus T T ——
= control
unit
—
— 7FU0988

Engine
control
unit

7FU0989
Engine control unit connector

N

ol > olo olof

d i
iy oS & H
- N S et ]S S|k \ )

7FU0653

1S

OPERATION

Muffler noise is controlled by opening and closing the valve provided inside the main muffler.
The valve is opened or closed by turning the DC motor in the normal or reverse direction.

The DC motor is driven in the normal or reverse direction by changing the direction of power flow by the
motor driving IC in the active exhaust control unit.

The active exhaust control unit opens and closes the valve when it receives the signal produced by the
engine control unit.

HARNESS INSPECTION

1 Measure the input valtage of engine
control unit.
® Engine controf unit connector:
Disconnected —
® [gnition switch: ON OK >
Voltage (V) Repair the
Engine control —yp harness.
uni(fJ harness SV % > (@E]* [a6z])
side connector
7FU0689
ACTUATOR INSPECTION \J

Refer to GROUP 15.
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FUEL SYSTEM - On-vehicle Inspection of MP| Components 13-131

VARIABLE INDUCTION CONTROL SERVO (DC MOTOR) <Non Turbo>

r/ . .
/ Engine control unit
N
\
\
- DC motor
)\
JAN AN
\Y4 : \V4
Variable induction control servo 1 4 Y 109 110
(DC motor){with built-in induction
control valve oosition sensor) — 7ELI0R02
Close Open
® Equipmentside
connector I

o N :

Variable
induction
control
servo

DC motor
1 FU0646
Engine control unit connector
. © 2olols
7FU0653
OPERATION

e As the DC motor is driven clockwise or counterclockwise by the signal from the engine control unit, the
variable induction valve opens or closes.

e The DC motor is driven clockwise or counterclockwise as the direction of current flow is changed by the
motor drive IC in the engine control unit.

INSPECTION
Using Multi-use tester
Function Item No. Drive content Check condition Normal state
Actuator test 1 Drive the variable induc-  |Ignition switch: ON Turn the variable induction
tion control (VIC) servo valve shaft (Variable induc-
(Open and close the vari- tion valve: FULL CLOSE
able induction valve) — FULL OPEN

| TSB Revision
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FUEL SYSTEM - On-vehicle Inspection of MPI Components

HARNESS INSPECTION

@ Harness side
connector

Engine control unit
harness side connector

7FU084

Check for an open-circuit or a short-
circuit to ground, between the engine
control unit and the variable induction
control servo connector.

e Variable induction control servo
connector: Disconnected

e Engine control unit connector:
Disconnected

O((_

> o

Repair the
=» harness.
(@] [©3)
(@[2]- [)

ACTUATOR INSPECTION
Refer to GROUP 15.
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FUEL SYSTEM - On-vehicle Inspection of MPI Components 13-133

ANTI-LOCK BRAKE SIGNAL <Turbo>

@ ABS control unit
equipment side connector

9

213]4]5]617]8
S 2 R AR B P

16F0028

7FU0653

ABS ECU
A
28
ABS HU

Engine
control
unit 114

5V

6FU1542

OPERATION

e The anti-lock brake signal is input to the engine control unit from the anti-lock brake system (ABS} control
unit as a signal to indicate whether or not the motor relay is activated. Based on this signal, the engine
control unit controls the idle-speed control servo to secure effective anti-lock braking.

e When the motor relay is activated, the ABS control unit turns ON the power transistor, short-circuiting the
terminal to ground. This causes the anti-lock brake signal to go from high to low.

TSB Revision




13-134 FUEL SYSTEM — On-vehicle Inspection of MPI Combonents

INSPECTION
Using Multi-use Tester
Function Iltem No.| Data display Check condition . Driving condition Standard value
Data reading 45 Stepper Engine warmed up Apply fairly sharp To reach tempo-
motor step braking at 50 km/h rarily 70 to
(4th speed) to 100 steps
stop vehicle
NOTE
Select a place where a rear-end collision is unlikely.
HARNESS INSPECTION
1 Engine control unit Check for an open-circuit or a short-
famess sdeconnectol  gircuit to ground, between the ABS

ABS contro
unit harness g
side connector

control unit and the engine control

unit.

e ABS control unit connector: Dis-
connected

e Engine control unit connector:
Disconnected

6FU1543

AN

Repair the
harness.

(@8] — [112])

TSB Revision |




FUEL SYSTEM - On-vehicle Inspection of MPl Components 13-135

ENGINE AND TRANSAXLE TOTAL CONTROL SIGNAL <A/T>

Transaxle control unit

o |

16F0292

116 59 A7
v

Engine

control

unit %@

5V 5V
@® Transaxle control unit connector 7FU0843
Engine control unit connector
SISIZE| | ~efen|~ Sonsksls ¢ o ol
/ Wi olmalrofw]S OIOIOIQIO s wl s faolen ol
L 1 SSS faiias sl S8
S
7FU0%03
7FU0653
OPERATION

Three communication lines are connected between the engine control unit and the transaxle control unit
to send and receive the engine and transaxle total control signal.

If the transistor inside the engine control unit changes from OFF to ON by the command of the engine
control unit, the terminal having a voltage of 5 V applied to it from the transaxle control unit is grounded in
the engine control unit.

This will change the terminal voltage of the transaxle control unit from HIGH to LOW.

If the transistor fitted inside the engine control unit changes from ON to OFF, the terminal, having applied
to it a voltage of 5 V from the transaxle control unit and grounded in the engine control unit, is released and
the terminal voltage of the transaxle control unit changes from LOW to HIGH.

In this way, the terminal voltage of the transaxle control unit is controlled by ON/OFF operation of the
transistor inside the engine control unit in order to send signal.

On the other hand, the transaxle control unit also controls the terminal voltage of the engine control unit
by the ON/OFF operation of the transistor fitted inside the transaxle control unit in order to send signal. In
this way, the engine and transaxle send control signal to each other.
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FUEL SYSTEM - On-vehicle Inspection of MPI Components

HARNESS

INSPECTION

1]

@® Transaxle control
unitharness side |
connector ;

Engine control
unit harness

remmemy Side con
connector

Check for an open-circuit, or a short-
circuit to ground between the transax-’
le control unit and the engine control
unit,

¢ Transaxle control unit connector:

oK — 1

116) Disconnected
e Engine control unit connector: i th
Disconnected Repair the
N -3 harness.
(@(7]~ &)
= 8FU1543
Eg%”;]earrfgggo' Check for an open-circuit, or a short-
side connector|  Circut to ground between the transax-
@ Transaxlecontrol ———| le control unit and the engine control
unitharness side unit.
connector e Transaxle control unit connector: -> 3
Disconnected .
¢ Engine control unit connector: Repair th
Disconnected epar e
> harness.
(@/o] -l

6FU1543

connector

Engine control
unit harness
side connector

- BFU1543

Check for an open-circuit, or a short-
circuit to ground between the transax-
le control unit and the engine control
unit.

e Transaxle control unit connector:
Disconnected

e Engine control unit connector:
Disconnected

o 4
oK
o, 4

A

Repair the
—=3» harness.
(@ 108 - [7))
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FUEL SYSTEM — On-vehicle Inspection of MPI Components. 13-137

Fuel gauge cover
NN

Fuel pump
check terminal

| 0arF0011

RELEASE OF RESIDUAL PRESSURE FROM HIGH
PRESSURE FUEL HOSE M13FGAI

Make the following operations to release the pressure remain-
ing in fuel pipe line so that fuel will not flow out.

{1) Remove the fuel gauge cover in the luggage compartment.

(2) Disconnect the fuel pump harness connector.

(3) Start the engine and after it stops by itself, turn the ignition
switch to OFF.

(4) Connect the fuel pump harness connector.

(5) Apply the specified sealant to the rear floor pan.
Specified sealant; 3M ATD Part No. 8509 or equivalent
(6) Install the fuel gauge cover.

FUEL PUMP OPERATION CHECK M13FDAI

(1) Set the ignition switch at OFF.

{2) Check that when the battery voltage is directly applied to
the fuel pump check terminal (black), the operating sound
of the pump can be heard.

NOTE

Since the fuel pump is installed in the fuel .tank, its
operating sound cannot be readily heard. Remove the fuel
tank cap and listen to the operating sound through the filter
port.

(3) Hold the high pressure fuel hose between your fingers and
check that the fuel pressure can be felt.
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FUEL SYSTEM — On-vehicle Inspection of MPI Components

REI N

IR

MB998742
S\

FUEL PRESSURE TEST MISFNAT

(1)
(2)

Reduce the internal pressure of the fuel pipes and hoses.
Disconnect the fuel high pressure hose at the delivery pipe
side.

Caution

Cover the hose connection with rags to prevent splash
of fuel that could be caused by some residual pressure
in the fuel pipe line.

(3) Set a fuel pressure gauge on the special tool, placing an

adequate O-ring or gasket between the gauge end special
tool prevent fuel leaks.

(4) Attach the special tool set in step (3) to the delivery pipe

(5)

between high pressure hose.
Connect the © battery terminal.

(6) Connect a jumper wire to the terminal for activation of the

(7)
(8)

(9)

fuel pump and to the positive @ terminal of the battery to
activate the fuel pump. With fuel pressure applied, check to
be sure that there is no fuel leakage from the fuel pressure
gauge and the special tool connection part.

Disconnect the jumper wire (from the terminal for activation
of the fuel pump) to stop the fuel pump.

Start the engine and let it idle.

Measure the fuel pressure during idling.

Standard value:
<Non Turbo> Approx. 270 kPa (38 psi) at curb idle
<Turbo> Approx. 235 kPa (34 psi) at curb idle
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FUEL SYSTEM - On-vehicle Inspection of MPI Components

13-139

Fuel pressure
regulator
™~

(10)Disconnect the vacuum hose from the fuel pressure
regulator, and then measure the fuel pressure while using a
finger to plug the end of the hose.

Standard value:
<Non Turbo> 330 - 350 kPa (47 - 50 psi) at curb idle
<Turbo> 295 — 315 kPa (43 - 45 psi) at curb idle

(11 )Check to be sure that the fuel pressure during idling does
not decrease even after the engine is raced a few times.

(12)Use a finger to gently press the fuel return hose while
repeatedly racing the engine, and check to be sure that
there is fuel pressure in the return hose also.

NOTE
There will be no fuel pressure in the return hose if there is
insufficient fuel flow.

(13)If the fuel pressure measured in steps (9) to (12) deviates
from the standard value range, check for the probable
cause by referring to the table below, and. then make the
appropriate repair.

Condition

Probable cause

Remedy |

o Fuel pressure is too low.

Fuel filter is clogged.

Replace the fuel filter.

o Fuel pressure drops during
racing.

o No fuel pressure in fuel return
hose.

Malfunction of the valve seat within
the fuel pressure regulator, or fuel
leakage to return, side caused by

Replace the fuel pressure regulator.

spring deterioration.

Fuel pump low discharge pressure.

Replace the fuel pump.

Fuel pressure is too high.

The valve within the fuel pressure
regulator is sticking.

Replace the fuel pressure regulator.

Clogging of the fuel return hose and/
or the pipe.

Clean or replace the hose and/or
pipe.

No change of the fuel pressure
when the vacuum hose is connected

Damaged vacuum hose or nipple
clogging.

Replace the vacuum hose, or clean
the nipple.

and when not connected.

Malfunction of the fuel pressure control
system <Turbo>

Checking the fuel pressure control
system <Turbo>
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13-140 FUEL SYSTEM — On-vehicle Inspection of MPI Components

(14)Stop the engine and check for a change of the value

indicated by the fuel pressure gauge. The condition is
normal if there is no decrease of the indicated value within
two minutes.
If there is a decrease of the indicated value, monitor the
speed of the decrease, and, referring to the table below,
determine the cause of the problem and make the
appropriate repair.

Condition Probable cause Remedy
After the engine is stopped, the Injector leakage. Replace the injector.
fuel pressure drops gradually.
Leakage at the fuel pressure Replace the fuel pressure regulator.

regulator valve seat.

There is a sudden sharp drop of
the fuel pressure immediately
after the engine is stopped.

The check valve (within the fuel Replace the fuel pump.
pump) is not closed.

(15)Remove all remaining pressure from inside the fuel pipe.
{16)Disconnect the fuel pressure gauge and the special tool
from the delivery pipe.

Caution

Because there will be.a slight amount of remaining
pressure in the fuel pipe line, use rags to cover so that
fuel doesn’t splatter.

(17)Replace the O-ring at the end of the fuel high-pressure hose
with a new one.

(1 8)After connecting the fuel high-pressure hose to the delivery
pipe, tighten the installation bolt at the specified torque.

Tightening torque: 5.0 Nm (3.6 ft.lbs.)

(19)Check to be sure that there is no fuel leakage.
(1) Apply battery voltage to the terminal for activation of
the fuel pump so as to activate the fuel pump.
(2 With fuel pressure applied, check for leakage of the fuel
line.
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FUEL SYSTEM - Injector

13-141

INJECTOR

REMOVAL AND INSTALLATION

Pre-removal Operation
e Draining of the Coolant
(Refer to GROUP 00 — Maintenance Service.)
e Removal of Air Intake Plenum
(Refer to GROUP 15 — Air Intake Plenum,)
e Release of Residual Pressure from High
Pressure Hose.
(Refer to P.13-137.)

7-9ft.lbs.

Removal steps

o *eo * 1. Connection of high pressure fuel hose
. Connection of fuel return hose
. Connection of vacuum hose
. Fuel pressure regulator
. Connection of control harness
. Fuel pipe
. Delivery pipe
Insulator
. Injector support
»« 10. Injector
11. Insulator
12. O-ring
13. Grommet

OCoOoO~NOORWN

Post-installation  Operation
e Supplying of Coolant
(Refer to GROUP 00- Maintenance Service.)
e |Installation of Air intake Plenum
(Refer to GROUP 15 -Air Intake Plenum.)
e Checking for Fuel Leakage

M13SA-A

03A0095

03F0017

O-ring 4

03N0012

O-ring

03F0018
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13-142 FUEL SYSTEM - Injector

SERVICE POINT OF REMOVAL M135BAI
1. DISCONNECTION OF HIGH PRESSURE FUEL HOSE

Bleed the residual pressure within the fuel pipe line so as to \,)
prevent the flow of fuel.

Caution

Cover the hose connection with rags to prevent splash
of fuel that could be caused by some residual pressure
in the fuel pipe line.

INSPECTION M13SCAC
INJECTORS

(1) Measure resistance between terminals of injector using a
circuit tester.

Standard value:
13 - 16 Q [at 20°C (68°F)] <Non Turbo>
2 — 3 Q [at 20°C (68°F)] <Turbo>

(2) If the resistance is out of specification, replace the injector.

6FU341

SERVICE POINTS OF INSTALLATION M13SDAV
10. INSTALLATION OF INJECTOR

While turning the injector to the left and right, install it to the

delivery pipe. v
Check to be sure that the injector turns smoothly. \..«/) !
Caution

If it does not turn smoothly, the O-ring may be trapped.

Remove the injector and then re-insert it into the
delivery pipe and check once again.

Injector

7FU0611

4. INSTALLATION OF FUEL PRESSURE REGULATOR L

When connecting the fuel pressure regulator to the delivery
pipe, apply light oil or petrol to the O-ring, and then insert,
being careful not to damage the O-ring.

1. CONNECTION OF HIGH PRESSURE FUEL HOSE
When connecting the high pressure fuel hose to the

delivery pipe, apply petrol to the hose union, and then
insert, being careful not to damage the O-ring.
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FUEL SYSTEM - Throttle Body

13-143

THROTTLE BODY
REMOVAL AND

INSTALLATION

Pre-removal and Post-installation Operation
« Draining and Slﬂﬁ:? gng of Engine Coolant
(Refer to GRO 0 -Maintenance Service.)

<DOHC (Non Turbo) — California>

M13SA-B

<DOHC (Turbo)>

18 Nm
13 ft.lbs.

01F0004

NOTE
is for the DOHC (Non Turbo) ~ Federal.

01F00S3

The layout of vacuum hoses (No. 3} of the construction drawing

13 ft.lbs.

Removal steps
e ]

. Connection of vacuum hose

. Connedion of water hose
. Vacuum pipe assembly
. Throttle body

e Gasket

CoNOUAWN

. Connection of TPS connector
. Connection of I1SC motor connector

Connection of accelerator cable
. Connection of air intake hose

Projection Throttle body

Airintake
plenum

05L007¢

SERVICE POINTS OF INSTALLATION
INSTALLATION OF GASKET

Install the gasket so that the projection is where shown in
the illustration.

9.

1

Caution

M13SDAW

Poor idling etc. may result if the gasket is installed
incorrectly.

ACCELERATOR CABLE ADJUSTMENT
For information concerning adjustment of the accelerator

cable,

refer to P.13-156.
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13-144 FUEL SYSTEM - Throttle- Body

DISASSEMBLY AND REASSEMBLY

Disassembly steps

1. Dash pot

2. Hose

3. Vacuum valve

¢ * 4. Throttle position sensor

(within idle position switch)

5. 1dle speed control servo
assembly

6. Throttle body

} <Turbo only>

7FU1023

SERVICE POINT OF DISASSEMBLY M13SFAN

Caution
1. When loosening a Phillips screw which has been firmly

tightened, use a Phillips screwdriver that is an exact fit

for the screw. S
2. Do not remove the throttle valve. &J)
3. Be careful when removing the throttle position sensor

and idle speed control servo mounting screws, as

adhesive has been applied these screws.

INSPECTION M13SHAM
DASH POT INSPECTION <Turbo>

(1) Check the dash pot diaphragm for damage. First, push up
the rod fully and closing tightly the nipple with a finger,
release the rod. The diaphragm is intact if the rod does not
return to the initial position while the nipple is held closed
with a finger. If the rod returns, the diaphragm is broken.
Replace the dash pot.

7FUI057

VACUUM VALVE INSPECTION <Turbo>

(1) Remove the filter from the vacuum valve.

(2) Connect a hand vacuum pump to the black nipple of the
vacuum valve.

(3) With the other nipple closed by the finger, apply a negative
pressure of 500 mmHg (19.7 in.Hg.) to make sure that the
negative pressure is maintained.

(4) Let go your finger and make sure that the negative pressure \J
leaks out gradually.

6EMO69
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FUEL

SYSTEM - Throttle Body 13-145

Orifice

Nipple (black}
Nipple (green)

Check valve

3EMO05Z

7FEU103$

Throttle position
sensor output

Idle-position
switch

Throttle position
sensor power

7FU053¢

(5) Disconnect the hand vacuum pump and connect it to the
other nipple.

(6) Make sure that the negative pressure leaks out as soon as it
is applied.

CLEANING THROTTLE BODY PARTS

(1) Clean all throttle body parts.
Do not use solvent to clean the following parts:

e Throttle position sensor (Idle position switch)
e Idle speed control servo

If these parts are immersed in solvent, their insulation will
deteriorate.
Wipe them with cloth only.

(2) Check if the vacuum port or passage is clogged. Use
compressed air to clean the vacuum passage.

SERVICE POINT OF REASSEMBLY

4. INSTALLATION OF THROTTLE POSITION SENSOR

(1) Set the throttle position sensor to the throttle body as
shown in the diagram.

M13SGAN

(2) After turning the throttle position sensor 90” in the
clockwise direction to set it, tighten by turning the
screw.

(3) Connect the circuit tester between 1 (ground) and 3
(output), or between 3 (output) and 4 (power). Then,
make sure that the resistance changes smoothly when
the throttle valve is slowly moved to the fully open
position.

(4) Check for continuity across terminals 2 (ldle position
switch) and 1 (ground) with the throttle valve both fully
closed and fully open.

l Throttle valve position | Continuity |
Fully closed ‘ Conductive
Fully open [ Non-conductive |

If there is not continuity with the throttle valve fully
closed, turn the counterclockwise direction, and then
check again.

(5) If the above specifications are not met, replace the idle
position switch.
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13-146 FUEL SYSTEM - Fuel Tank

FUEL TANK soh -
REMOVAL AND INSTALLATION

Pre-removal Operation

o Draining of the Fuel

¢ Release of Residual Pressure from
High Pressure Hose.
(Referto P.13-137.)

Post-installation Operation
e Supplying of the Fuel
o Checking for Fuel Leakage

5-6Nm ?
3.6-4.3ft.lbs.

35 Nm
25 ft.lbs.

30 Nm : )
22 ft.lbs. 16 \‘J

15M

03F0007
4 26 Nm
19 ft.Ibs.
Removal steps
»« 1 Fuel gauge cover e *10. Vapor hose
2. Fuel pump and fuel gauge unit assembly e 11. Return hose
connector e o * 12 High pressure fuel hose
3. Fuel tank cap e * 13. Vapor hose
4. Drain plug 14. Leveling pipe
5. Splash shield 15. Self-locking nut
6. Fuel filler neck protector 16. Fuel tank
»« 7. Vapor hose »e 17. Overfill limiter (Two-way valve) \
8. Fuel filler neck »« 18. Vapor hose _ \_/)
9. Fuel filler hose e + 19. Fuel pump and fuel gauge unit assembly
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FUEL SYSTEM - Fuel Tank 13-147

Qverfill limiter

Rubber hose

03N0O078

Positioning
projection

03F0019

03F008

03F007

SERVICE POINT OF REMOVAL M13GBAK
12. DISCONNECTION OF HIGH PRESSURE FUEL HOSE

Disconnect the hose from body main pipe first and then
from fuel pump.

Caution

Cover the hose connection with rags to prevent splash
of fuel that could be caused by some residual pressure
in the fuel pipe line.

INSPECTION M13GCAM

Check the hoses and the pipes for crack or damage.
Check the fuel tank cap for malfunction.

Check the fuel tank for deformation, corrosion or crack.
Check the fuel tank for dust or foreign material.

NOTE

If the inside of the fuel tank is to be cleaned, use any one of
the following:

(1) Kerosene

(2) Trichloroethylene

(3) A neutral emulsion type detergent

OVERFILL LIMITER (TWO-WAY VALVE)

Connect a clean rubber hose to the overfill limiter and check for
operation.

| Inspection procedure Normal condition

Lightly blow from the inlet Air passes through after a
(fuel tank) side slight resistance

Lightly blow from the outlet  Air passes through
(canister) side

SERVICE POINTS OF INSTALLATION M13GDAT

19. INSTALLATION OF FUEL PUMP AND FUEL GAUGE
UNIT ASSEMBLY

Align the three positioning projections of the packing with
the holes in the fuel pump and fuel gauge unit assembly.

18.13. 10. 7. CONNECTION OF VAPOR HOSE

(1) If the pipe has a stepped part, connect the vapor hose
to the pipe securely, up to the stepped part, as shown in
the illustration.

(2) If the pipe does not have a stepped part, connect the
vapor hose to the pipe securely, so that it is the
standard value.

Standard value: 25 - 30 mm (1.0 ~ 1.2 in))
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FUEL SYSTEM - Fuel Tank

Canister side

17. INSTALLATION OF OVERFILL LIMITER (TWO-WAY
VALVE)

Install so that the overfill limiter is facing in the direction
shown in the illustration.

D03041

Flare nut

Secure side

12. CONNECTION OF HIGH PRESSURE FUEL HOSE

Temporarily tighten the flare nut by hand, and then tighten it
to the specified torque, being careful that the high pressure
fuel hose does not become twisted.

Caution
When tightening flare nut, be careful not to bend or
twist line to prevent fuel pump from damage.

031043

11. CONNECTION OF RETURN HOSE

Connect the return hose to the pipe securely, up to the
stepped part, as shown in the illustration.

03F008

1. INSTALLATION OF FUEL GAUGE COVER

Before installing the fuel gauge cover, apply the specified
sealant to the rear floor pan.

Specified sealant: 3M ATD Part No. 8509 or equivalent

TSB Revision
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Fuel P d Fuel Gauge Unit Assembl
FUEL SYSTEM - anlfjeOvlérr?ﬁ)l all_?miter (Two-g\JNav Valve) Y 13'149

FUEL PUMP AND FUEL GAUGE UNIT ASSEMBLY AND OVERFILL
LIMITER (TWO-WAY VALVE)

REMOVAL AND INSTALLATION M13UA. -

Pre-removal Operation

® Draining of the Fuel

® Release of Residual Pressure from
High Pressure Hose
(Referto P.13-137.)

Post-installation Operation
® Supplying of the Fuel
® Checking for Fuel Leakage

35 Nm
25 ft.lbs.

30 Nm
22 ft.lbs.

Removal steps

o * 1. Fuel gauge cover
2. Fuel pump and fuel gauge unit assembly
connector
o * 3. Overfill limiter (Two-way valve)
% »« 4 High pressure fuel hose connection (body
side)
5. High pressure fuel hose connection
{tuel pump side) 03F0007
6. Fuel pump and fuel gauge unit assembly

> » e

SERVICE POINTS OF REMOVAL M13UBAC
4. DISCONNECTION OF HIGH PRESSURE FUEL HOSE
(BODY SIDE)
Caution

Cover the hose connection with rags to prevent'splash
of fuel that could be caused by some residual pressure
in the fuel pipe line.

03F0011

5. DISCONNECTION OF HIGH PRESSURE FUEL HOSE
(FUEL PUMP SIDE)

NOTE
Hold the pump side nut with a wrench while turning the nut
on the hose side.

03F0003
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Fuel Pump and Fuel Gauge Unit Assembly

FUEL SYSTEM — and Overlel)I Limiter (Two-Way Valve)

Overfill imiter

Rubber hose
03N0O78

INSPECTION

M13UCAB

OVERFILL LIMITER (TWO-WAY VALVE)

Connect a clean rubber hose to the overfill limiter and check for )
operation.

Inspection procedure Normal condition

Lightly blow from the inlet
(fuel tank) side

Air passes through after a
slight resistance

Lightly blow from the outlet
(canister) side

Air passes through

Positioning
projection

03F0019

Secure side

03Y043

Canister side Tank side

DO304

|
\

03FQ00¢

SERVICE POINTS OF INSTALLATION

M13UDAC

6. INSTALLATION OF FUEL PUMP AND FUEL GAUGE

UNIT ASSEMBLY

Align the three positioning projections of the packing with
the holes in the fuel pump and fuel gauge unit assembly.

5. 4. CONNECTION OF HIGH PRESSURE FUEL HOSE

3.

Temporarily tighten the flare nut by hand, and then tighten it
to the specified torque, being careful that the high pressure
fuel hose does not become twisted.

Caution \
When tightening flare nut, be careful not to bend or ‘\J
twist line to prevent fuel pump from damage.

INSTALLATION OF OVERFILL LIMITER (TWO-WAY
VALVE)

Install so that the overfill limiter is facing in the direction
shown in the illustration.

1. INSTALLATION OF FUEL GAUGE COVER

Before installing the fuel gauge cover, apply the specified
sealant to the rear floor pan.

Specified sealant: 3M ATD Part No. 8509 or equivalent

),
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FUEL SYSTEM - Fuel Line and Vapor Line

13-151

FUEL LINE AND VAPOR LINE
REMOVAL AND INSTALLATION

22 ft.lbs.

<Turbo>

Removal steps

1. Reserve tank
2. Battery
3. Battery tray with washer tank assembly
4. Purge control valve

»« 5 Fuelvapor hose
6. Canister
7. Vapor pipe assembly

o + 8. Fuel return hose

- 9. Eye bolt

10. Gasket .
11. High pressure fuel pipe

e a 12. Fuel filter

- 13. Eye bolt

14. Gasket

e * 15 High pressure fuel hose
16. O-ring

»« 17. Fuel vapor hose
18. Stone protector
19. Fuel vapor pipe
20. Fuel return pipe
21. Fuel main pipe

Pre-removal Operation

® Release of Residual Pressure from
High Pressure Hose.
(Referto P.13-137.)

® Removal of the Air Cleaner and Air
Intake Hose
(Refer to GROUP 15 — Air Cleaner.)

Post-installation Operation
e [nstallation of the Air Cleaner and
Air intake Hose
(Refer to GROUP 15 — Air Cleaner.)
® Checking for Fuel Leakage

m Delivery

pipe

03N0012

M13KA- -

03F0020
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13-152

FUEL SYSTEM — Fuel Line and Vapor Line

Eye bolt

High pressure
fuel hose

03F0014

03F008

25-30mm
(1.0-1.2in.)
03F007
30 Nm T Eye bolt
22 ft.Ibs.
Gasket = High-pressure
et hose
_ 35 Nm
Fuel filter 25 ftlbs.
Gasket =
. o Flare nut
High pressure e~ =
fuel pipe %’a
30 Nm
22 ft.Ibs —&—— Eve bolt 03F0013

SERVICE POINTS OF REMOVAL

M13KBAQ

9. 13. REMOVAL OF EYE BOLT

INSPECTION

Remove the eye bolt while holding the fuel filter nut
securely.

Caution

Cover the hose connection with rags to prevent splash
of fuel that could be caused by some residual pressure
in the fuel pipe line.

M13KCAJ

Check the hoses and pipes for cracks, bend, deformation
and clogging.

e Check the canister for clogging.
e Check the fuel filter for clogging and damage.

SERVICE POINTS OF INSTALLATION

M13KDAU

17.5. INSTALLATION OF FUEL VAPOR HOSE / 8. FUEL

15.

12.

RETURN HOSE

(1) If the fuel pipe has a stepped part, connect the fuel
hose to the pipe securely, up to the stepped part, as
shown in the illustration.

(2) If the fuel pipe does not have a stepped part, connect
the fuel hose to the pipe securely, so that it is the
standard value.

Standard value: 25 — 30 mm (1.0 -~ 1.2 in.)

INSTALLATION OF HIGH PRESSURE FUEL HOSE

Apply engine oil to the hose union.
Insert the hose, being careful not to damage the O-ring, and
tighten securely.

Caution

Because there is high pressure applied between the
fuel pump and the injection mixer, be especially sure
that there is no fuel leakage in this area.

INSTALLATION OF FUEL FILTER

(1) When installing the fuel filter, first temporarily install the
filter to the filter bracket; then insert the main pipe at
the connector part of the high pressure fuel pipe, and
manually screw in the main pipe’s flare nut.

(2) Holding the fuel filter nut, tighten the fuel main pipe’s
flare nut and eye bolt at the specified torque. Then
tighten the filter to the bracket.

TSB Revision




FUEL SYSTEM - Fuel Filter

13-153

FUEL FILTER

REMOVAL AND INSTALLATION

Pre-removal Operation

¢ RReamoval of Residual Pressure firom
High Pressure Hose.
(Referto P.13-137.)

Post-installation Operation
e Checking for Fuel Leakage

Removal steps

M13VA- -

30Nm
22 ft.lbs.

1. Battery
2. Battery tray with washer tank assembly
- 3. Eye bolt
4. Gasket
5. High pressure fuel hose 9 6 35 Nm
6. Connection of fuel main pipe 25 ft.lbs.
. ; [l;/IOlfr}_tling bolt 30 Nm
. - Fuel Tilter 03F0012
- 9. Eye bolt 22 ft.lbs.
10. Gasket
11. High pressure fuel pipe

Eyé bolt

High-pressure
hose

03F0014
W Eye bolt
® High pressure
Gasket @; fuel hose

High pressure

fuel pipe &—Eve bolt 4aro01s

M13VBAB

SERVICE POINTS OF REMOVAL
3. 9. REMOVAL OF EYE BOLT

Remove the eye bolt while holding the fuel filter nut
securely.

Caution

Cover the hose connection with rags to prevent splash
of fuel that could be caused by some residual pressure
in the fuel pipe line.

SERVICE POINT OF INSTALLATION
8. INSTALLATION OF FUEL FILTER

(1) When installing the fuel filter, first temporarily install the
filter to the filter bracket; then insert the main pipe at
the connector part of the high pressure fuel pipe, and
manually screw in the main pipe’s flare nut.

(2) Holding the fuel filter nut, tighten the fuel main pipe’s
flare nut and eye bolt at the specified torque. Then
tighten the filter to the bracket.

M13VBAB
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13-154 FUEL SYSTEM - Detonation Sensor

DETONATION SENSOR
REMOVAL AND INSTALLATION

Pre-removal and Post-installation Operation

e Release and Installation of the Air Intake Plenum
(Refer to GROUP 15— Air Intake Plenum.) 20-25Nm

e Removal and Installation of the Intake Manifold 14 — 18 ft.Ibs. 1
(Refer to GROUP 15 — Intake Manifold.)

03F0021
e *»@ 71 Detonation sensor

SERVICE POINT OF REMOVAL
1. REMOVAL OF DETONATION SENSOR

SERVICE POINT OF INSTALLATION
1. INSTALLATION OF DETONATION SENSOR ‘ )

When the detonation sensor is installed, be sure to tighten
it precisely to the specified torque as its installation affects
the engine control.

O03N0027

N
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ENGINE CONTROL — Specifications / Troubleshooting 13-155

ENGINE CONTROL
SPECIFICATIONS

SERVICE SPECIFICATIONS M13CB-B
| ltems Specifications
Standard value
Accelerator cable play mm (in.)
<M/T> 1-2(.04-.08)
<AT> 3-5(12-~.20)

Accelerator switch switching point  mm (in.) 2-6(.08-.24)
TROUBLESHOOTING misEGAC
ACCELERATOR CABLE AND ACCELERATOR PEDAL
| Symptom Probable cause Remedy

Throttle valve will not Misadjusted accelerator cable Adjust

fully open or close -
Misadjusted automatic speed-control cable Adjust
Broken return spring Replace
Throttle lever malfunction Replace

Accelerator pedal Accelerator pedal wrongly tightened Repair

operation not smooth

(over acceleration) Misinstalled accelerator cable Repair

Accelerator cable requires lubrication

Lubricate or

replace
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13-156 ENGINE CONTROL - Service Adjustment Procedures

[ 7

2 \
Air intake )
plenum| Adjusting bolts

03N0O0O8

09F0117| |1} \¢

1 bolt

Accelerator
switch

09F0019

SERVICE ADJUSTMENT PROCEDURES

M13FBCK ‘

ACCELERATOR CABLE INSPECTION AND \J‘
ADJUSTMENT

For models equipped with the cruise control system, refer to
P. 13-1 58.

(1) Turn air conditioner and lights OFF.
Inspect and adjust at no load.
(2) Warm engine until stabilized at idle.
(3) Confirm idle speed is at prescribed rpm.
(4) Stop engine (ignition switch OFF).
(5) Confirm there are no sharp bends in accelerator cable.
(6) Check inner cable for correct slack.
(7) If there is too ‘much slack or no slack, adjust play by the
following procedures.
(@) Turn the ignition switch to the ON position (without
starting the engine) and leave in that condition for
approximately 15 seconds.

(2 Loosen the adjusting bolts on the air intake plenum, and
then secure the outer cable so that the free play of the
inner cable will be the standard value.

Standard value:
<M/T> 1-2mm{.04-.08 in.)
<A/T> 3-5 mm (.12-.20 in.) \J

NOTE

If there is excessive play of the accelerator cable, the
vehicle speed drop (“undershoot”) when climbing a slope
will be large.

If there is no play (excessive tension) of the accelerator
cable, the idling speed will increase.

(8) After adjusting, confirm that throttle valve fully opens and
closes by operating pedal.

(9) Adjust accelerator cable play and confirm throttle lever
stopper touches the fixed SAS.

ACCELERATOR SWITCH INSPECTION AND
ADJUSTMENT M1SFTBC

Make sure that when the accelerator pedal is free, there is
continuity between the terminals of the accelerator switch and
that when the pedal is pressed until the indicated pedal stroke
A reaches the standard value, there is no continuity between
the terminals of the switch.

Standard value: ‘ ) ‘
Accelerator switch switching point \J
2~ 6 mm (.079 - .24 in)

If stroke A is out of specification, adjust with adjusting bolt.
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ENGINE CONTROL - Engine Control 13-157

ENGINE CONTROL m130A..
REMOVAL AND INSTALLATION

5Nm

Post-installation  Operation

o Accelerator Cable Adjustment
(Refer to P.13-156.) =

o Accelerator Switch Adjustment <A/T>
(Refer to P.13-156.)

03K675

07F0022
Removal steps

1. Adjusting bolt

2. Connection of throttle body side inner cable
3. Bushing

4. Accelerator cable
5. Accelerator pedal
6
7
8

Spring
. Connection of accelerator switch connector
<A/T>

. Accelerator arm bracket
9. Split pin
10. Accelerator arm
11. Return spring
12. Accelerator switch <A/T>
13. Accelerator arm stopper
14. Bolt <A/T>
15. Stopper

07A0031 07F0025

INSPECTION M130CAJ

Check the inner and outer cable for damage.

Check the cable for smooth movement.

Check the accelerator arm for bending.

Check the return spring for deterioration.

Check the connection of bushing to end metal fitting.
Check the accelerator pedal switch for correct ON-OFF
switching. <A/T>
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13-158 CRUISE CONTROL SYSTEM — Specifications

CRUISE CONTROL SYSTEM
SPECIFICATIONS

GENERAL SPECIFICATIONS M13CA- -
ltems Specifications
Main switch

Rated load A 1.2
Voltage drop V O0.1orless
Auto-cruise control switch
Rated load A
SET 0.03
RESUME 0.06
CANCEL 0.10
Stop light switch (for cruise control)
Rated load A 01-15
Voltage drop (at rated load) V 0.15 orless
Clutch switch
Rated load A 0.1-15
Voltage drop (at rated load) V 0.15 orless
Auto-cruise control unit
Range of speed control  km/h (mph) 40 - 145 (25-90)
Vacuum pump assembly
Vacuum pump
Type Diaphragm type
Rated load A 3.0orless
Control valve, release valve
Ratedload A 0.4 orless
Actuator
Drive system Vacuum type
Stroke  mm {in.) 38-42(1.5-1.7)

SERVICE SPECIFICATIONS M13CB- -
Items | Specifications
Accelerator cable play mm (in.)

<M/T> 0-1(0-.04)
<An-> 2-3(.08-~.12)
Throttle cable  mm (in.) 1-2 (.04-.08)
Cruise control cable ~ mm (in.) 1-2(.04-.08)
Resistance between terminals for control valve and relief 50-60
valve in vacuum pump
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CRUISE CONTROL SYSTEM - Special Tools / Troubleshootina

SPECIAL TOOLS

Use

o Checking of the self-diagnosis output

Tool Number Name
MB991341 Multi-use tester
assembly
MB991 359 ROM pack

TROUBLESHOOTING
PRELIMINARY INSPECTION

M13EBDW

Check the following points and repair defective points, if any, before troubleshooting.

(1) Check that the vacuum pump assembly, link assembly, actuator and all cables and vacuum hoses are

properly installed and that the cables and vacuum hoses are correctly routed.
(2) Check that the link assembly and all cables move smoothly.
(3). Check each of the cables for excessive play or tension.

TROUBLESHOOTING QUICK REFERENCE CHART

Cruise control system is canceled when
cancellation not wanted.

Or, the cruise control system cannot be set after
an automatic cancellation.

<Check the diagnosis output. (Refer to P.13-172.) >

1 Yes

< Set cruise control and perform driving test. >

!

Yes

Based on the diagnosis output code, check the
circuit and individual parts. (Refer to P.13-173.)

No
Is the result of diagnosis output check O.K.?
Yes
No
Can cruise control be set at the present moment? —

Refer to section on trouble symptoms, “Cruise
control cannot be set.” (Refer to P. 13- 60.)

Does the same problem occur again?

No

Check the diagnosis output. (Refer to P.13-176.)

AUTO CANCEL activated during operation on a
steep slope, or a temporary loose contact in the
connector

TSB Revision
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13-160

CRUISE CONTROL SYSTEM - Troubleshooting

NOTE

Cruise control system cannot be set.

This chart contains troubleshooting procedures to

perform when a problem cannot be detected by |

self diagnosis. \/)

Check input. (Refer to P. 13-l 73.)

|

Yes

Is the result of input check O.K.? Check vacuum pump assembly circuit.

(Refer to P. 13-1 67.)

No NOTE
If the results of checks on the vacuum pump
assembly circuit and actuator parts (refer to P.13-184.)
l indicate that they are good, replace the control unit

Result of check Probable cause Remedy Reference page -
None of the codes appear even if input Open circuit in control Replace main switch P.13-163

operations are performed.

unit power supply circuit. | or repair harness.

O pen circuitn control Replace control switch P.13-164
switch circuit or repair harness.
Defective control unit Replace control unit. -
Even when SET switch is set to OFF, SET switch ON Replace the control P.13-164
code No. 21 does not go away. malfunction switch.
Even when RESUME switch is set to RESUME switch ON Replace control switch. | P.13-164
OFF, code No. 22 does not go away. malfunction u
Even when CANCEL switch is set to CANCEL switch ON Replace control switch. | P.13-164
OFF, code No. 27 does not go away. malfunction
Even when brake pedal is depressed, Defective stop light Replace stop light P.13-168
code No. 23 is not displayed. switch circuit switch or repair harness.
Even when brake pedal is released,
code No. 23 does not go away.
Even when clutch pedal is released, Defective clutch switch Replace clutch switch P.13-168
code No. 26 does not go away. <M/T> circuit or repair harness.
[Even when select lever is placed in Defective inhibitor Replace inhibitor switch | P.13-169
any position other than “N” and “P”, switch circuit or repair harness.
code No. 26 does not go away. <A/T>
Code No. 25 is not displayed even when | Defective vehicle Check and repair vehicle { P.13-166
vehicle speed is less than about 40 km/h | speed sensor circuit speed sensor circuit.

(25 mph).

Even when vehicle speed is increased
to more than about 40 km/h (25 mph),
code No. 25 does not go away.

Code No. 24 is not displayed, either.
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CRUISE

CONTROL SYSTEM ~ Troubleshootina

13-161

Trouble symptom

Probable cause

Check chart No.

Remedy

o The set vehicle speed varies Malfunction of the vehicle | No. 4 Repair the vehicle speed
greatly upward or downward. speed sensor circuit sensor system, or replace
o “Hunching” (repeated alter- : the part.
nating acceleration and Malfunction of the
deceleration) occurs after speedometer cable or
setting is made. speedometer drive gear
<Non turbo>
Vacuum pump assembly | No. 5 Repair the actuator
circuit poor contact system, or replace the
part.
Malfunction of the
vacuum pump assembly
(including air leaks from
negative pressure
passage)
Malfunction of the ECU - Replace the ECU.
The cruise control system is not Brake switch (for cruise No. 6 Repair the harness or
canceled when the brake pedal control) malfunction replace the stop light
is depressed. (short-circuit) switch.
Vacuum pump assembly | No. 5 Repair the harness or

drive circuit short-circuit

replace the vacuum pump
assembly.

Malfunction of the ECU

Replace the ECU.

The cruise control system is not
canceled when the clutch pedal
is depressed. <M/T>

(It is canceled, however, when

the brake pedal is depressed.)

Damaged or disconnected
wiring of clutch switch
input circuit

Clutch switch improper
installation (won't switch
ON})

If the input check
code No. 26 indicates
a malfunction.

No. 7

Repair the harness, or
repair or replace the ciutct
switch.

Malfunction of the ECU

Replace the ECU.

The cruise control system is not
canceled when the shift lever is
moved to the “N” position. <A/T>

Damaged or disconnected
wiring of inhibitor switch
input circuit

If the input check
code No. 26 indicates
a malfunction.

Repair the harness, or
repair or replace the
inhibitor switch.

(It is canceled, however, when : No. 8
the brake pedal is depressed.) Improper adjustment of
inhibitor switch
Malfunction of the ECU - Replace the ECU.
Cannot decelerate by using the Temporary damaged or No. 2 Repair the harness or
SET switch. disconnected wiring of replace the control switch
control switch input
circuit
Vacuum pump assembly | No.5 Repair the harness or

circuit poor contact

Malfunction of the
vacuum pump assembly

replace the vacuum pumg
assembly.

Malfunction of the ECU

Replace the ECU.

NOTE .
ECU: Electronic control unit
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13-162 CRUISE

CONTROL SYSTEM - Troubleshooting

Trouble symptom

Probable cause

Check chart No.

Remedy

Cannot accelerate or resume speed
by using the RESUME switch.

Open or short circuit in- | No. 2 Replace the control switch.
RESUME switch circuit in

control switch

Vacuum pump assembly | No.5 Repair the harness or

circuit poor contact

Malfunction of the
vacuum pump assembly
(including air leaks

from negative pressure
passage)

replace the vacuum pump
assembly.

Malfunction of the ECU

Replace the ECU.

Even when CANCEL switch is set to
ON, cruise control is not canceled
(Cruise control, however, is

Open or short circuit
in CANCEL switch
circuit in control switch

If the input check
code No. 27 indicates
a malfunction.

Replace the control switch.

canceled when brake pedal is No. 2
depressed.)

Malfunction of the ECU - Replace the ECU
The cruise control system can be set| Malfunction of the No. 4 Repair the vehicle speed
while traveling at a vehicle speed vehicle-speed sensor sensor system, or replace
of less than 40 km/h (25 mph), or circuit the part.
there is no automatic cancellation :
at that speed. Malfunction of the

speedometer cable or

the speedometer drive

gear <Non turbo>

Malfunction of the ECU - Replace the ECU.
The cruise control indicator light Damaged or disconnected | No. 3 Repair the harness or
of the combination meter does not | bulb of indicator light replace the light bulb.
illuminate. (But cruise control
system is normal) Harness damaged or

disconnected

Malfunction of the ECU - Replace the ECU.
Cruise control ON indicator light Burned-out indicator light | No. 3 Repair the harness or
does not come on. (However, cruise | bulb replace the main switch.
control is functional.)

Open or short circuit in

harness
Malfunction of control function by Malfunction of circuit No. 10 Repair the harness or
ON/OFF switching of ELC 4 AA related to accelerator replace the part.
accelerator switch. switch OFF function
(Non-operation of damper clutch,
2nd gear hold, etc.) Malfunction of the ECU
Overdrive is not canceled during Malfunction of circuit No. 11 Repair the harness or

fixed speed driving <A/T>

No shift to overdrive during
manual driving. <A/T>

related to overdrive
cancellation, or mal-
function of ECU

replace the part.
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CRUISE CONTROL SYSTEM — Troubleshooting 13-163

CHECK CHART

(- 1 Inspection of control unit power supply circuit

1GNITION

Wﬁﬁ%{ SWITCH(IGD
o *
3 8

B ®

Ee

J/B

2

154

)

1e[e]a[><15]6]7]
EHREEEEDELD

R-B

2 #) 1
o Em® I
1

R-Y

JUMPER
CONNECTOR

ISE
gﬁ?m

TCH

¥
=

R
BO=<H00 :
B hotiharss) (27) unit.

KX33-AK-R1301

TROUBLESHOOTING HINTS
ECU terminal voltage

DESCRIPTION OF OPERATION

The power is supplied through the ignition switch
(IG4) and cruise control main switch to the control
unit.

1. When the cruise control main switch is set to
ON with the ignition switch at ON, the current
from switch S; flows through relay Ry, in the
switch. Accordingly, the contact of relay Ry is
closed and the power is supplied to the control

2. When the main switch is released, it automati-
cally returns to the neutral position. Since the
current from switch S, flows to relay Ry,, the
contact of relay Ry, remains closed.

3. When the main switch is set to OFF, current to
relay Ry, is interrupted. This opens the contact
of relay Ry, to stop the power supply to the
control unit. When the switch is released, it
automatically returns to the neutral position, but
relay Ry, stays in the OFF state.

4. When the ignition switch is set to OFF while
relay Ry, in the main switch is ON, relay Ry, is
forced to the OFF state just like when the main
switch is set to OFF. Even if the ignition switch
is set to ON again, relay Ry, stays in the OFF
state until the main switch is set to ON.

NOTE

The numbers beside each connector correspond
to those in the section {P.13-176) “HARNESS
AND COMPONENTS LAYOUT”

Terminal Signal name Condition Terminal
No. voltage
2 Control unit power supply Main switch ON and neutral position System voltage
thereafter
Main switch OFF and neutral position ov
( thereafter
8, 14 Control unit ground At all times ov
16 Control unit back up power supply At all times System voltage
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13-164

CRUISE CONTROL SYSTEM - Troubleshooting

2 Inspection of control switch circuit
IGNITION
SWITCH(ACC)
1
o [12[3]4]
4 [EELE] @2
J/B
@Z -
I 1oa Mlela><]as
T Y37 Ya 1o (LBl
5 Az Tl o
[el=]4]
JUMPER
CONNECTOR =
[=-=======- =
/]
o [EEEE a2
[] CLOCK
SPRING
2
CRUISE
g ] CONTROL
Sl -2 SWITCH
< @ P ow
o o = ™
.
=1

CLOCK
] SPRING

18

V]
1[2[alals]s[ 7|88 pop[ay
14]15)16]17]18)19]20 122[23 415128,

T
BXRE. wu T

KX35-AK-R1302

TROUBLESHOOTING HINTS
ECU terminal voltage

DESCRIPTION OF OPERATION

The control switch is a switch in which the SET,
RESUME and CANCEL switches are integrated.
Therefore, different resistance values are used for
the individual switches to change the outputs
(voltages) to the control unit. Current flows through
fuse No. @) of J/B and through the control switch to
the control unit.

1.

2.

SET switch

When the cruise control switch is ON, if the SET
switch is set to ON while vehicle speed is within
a range from about 40 to 145 km/h (25 to 90
mph), the vehicle starts cruising at the speed. If
the SET switch is kept at ON during cruise
operation, the vehicle coasts, and starts cruising
at the speed reached when the SET switch is
set to OFF.

RESUME switch

Even if cruise operation is canceled, the vehicle
resumes cruising at the speed set before the
cancellation. Both when the main switch is set
to OFF and when the vehicle speed is reduced
to less than 40 km/h (25 mph) , the vehicle will
not resume cruising at the previously set speed
even if the RESUME switch is set to ON. If the
RESUME switch is kept at ON during cruise
operation, the engine accelerates, and the vehi-
cle starts cruising at the speed reached when
the RESUME switch was set to OFF. (However,
when the vehicle speed is raised to more than
145 km/h (90 mph), the vehicle cruises at
approximately 145 km/h (90 mph).

3. CANCEL switch

When the CANCEL switch is set to ON during
cruise operation, the cancel signal is input to the
control unit which internally interrupts the power
supply to the vacuum pump assembly for
cancellation of cruise operation.

Terminal Signal name Condition Terminal ]
No. voltage
18 Control switch When all switches are OFF | ov 1

When SET switch is ON | 3v

When RESUME switch is ON 5\Y%

When CANCEL switch is ON System
voltage
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CRUISE CONTROL SYSTEM - Troubleshooting 13-165

| 3 | Inspection of indicator light circuit

/ UT1SE CONTROL I GNLTI
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L-B
2B-W

J/B

®
O~

a
>

0. 85B-W
)

[1]2]3]aT5] NA [5]7]8]aq]
[sh2)sshalssiiela716/telpop1io2)

g U |

LG-R

[e[a]a[s el oo iz
1dl15heli 6] 160 1p2EsalesEe

&

¥
¥ ggi

KX35-AK-R1303

DESCRIPTION OF OPERATION
1. Cruise control ON (ASC ON) indicator light

Located in the combination meter, it lights as soon as the main switch is set to ON.
2. Cruise control (CRUISE) indicator light

During cruise control operation, transistor Trq in the control unit is kept in the ON state to keep the
indicator light on.

TROUBLESHOOTING HINTS
ECU terminal voltage

Terminal Signal name Condition Terminal
No. | voltage
{ 23 Cruise control (CRUISE) indicator When cruise control is active System voltage
light
When cruise control is inactive ov

"
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13-166 CRUISE CONTROL SYSTEM — Troubleshooting

[ 4 l Inspection of vehicle speed sensor circuit
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DESCRIPTION OF OPERATION
<Turbo>
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The vehicle speed sensor, mounted in the transmission, delivers pulse signals proportional to the rotational
speed of the transmission output gear (vehicle speed) to the control unit. (Four pulse signals generated per
rotation of the output gear) Since the vehicle speed sensor is of the electronic type, the power is supplied

through the ignition switch (IG,).
<Non Turbo>

The vehicle speed sensor is a reed switch type and is mounted in the speedometer. It sends pulse signals
proportional to the rotational speed of the transmission output gear (vehicle speed) to the control unit. (Four
pulse signals generated per rotation of the output gear)

TROUBLESHOOTING HINTS
Diagnosis No. 12 (Automatically canceled)
ECU terminal voltage

r

Terminal Signal name Condition Terminal
No. voltage
19 Vehicle speed sensor Slowly drive forward with SELECT lever 0 to 0.6V
at “D” or "1 st Speed” ¢ Flashing
2V or more
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I 5 l Inspection of vacuum pump assembly drive circuit
\ |
DESCRIPTION OF OPERATION
RS PATRL The vacuum pump assembly consists of a di-
aphragm type negative pressure pump that is driven
@ by a DC motor, and two solenoid valves (control
= valve and relief valve) and is controlled by the.
control unit as shown in the following table.
When the brake pedal is depressed during cruise
@ control operation, the power supply to the vacuum
- pump assembly is cut off.
1
E}‘ggT Cruise DC motor Solenoid valve
SWITCH (o f/“ﬂﬁ’“" control {ON: Current ON: open
operation flows) OFF: closed
(OFF: No :
current flows)| Control valve | Relief valve
Acceleration ON ON ON
~ Hold OFF ON ON
Deceleration OFF OFF - ON
Release OFF OFF OFF
TROUBLESHOOTING HINTS
Diagnosis No. 11 (Automatically canceled)
ECU terminal voltage
Terminal Signal name Condition Terminal
[els]{a]L XIS TeT[7T8] No. voltage
EIEEIEEEEIEEIEEEE
12 Relief valve When relief valve ov
m drive signal is ON
e : < o 7
- 3 - - 7 When relief valve System
is OFF voltage
2 5 26 13 12 13 Control valve When control ov
. CRUISE drive signal valve is ON
GONTROL
; % %‘* %“ %‘ UNIT When control System
valve is OFF voltage
26 DC motor drive | When DC motor is ov
signal running
0]
1112j3[4]5 SL'I 891213 . 1
14)15016]17]18[15{20) 2 @ \S/}[/:tle(?ngl’c\:/ motor is \S/(y)ﬁa%rg
KX335-AK-R1305 25 Surge absorp- | When main switch | System
tion circuit is ON voltage
terminal
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’ 6 | Inspection of stop light switch circuit |
|
FUSIBLE LINK® ‘ i
DESCRIPTION OF OPERATION
o When the brake pedal is depressed during vehicle
= speed control, the cruise control (NC) contact of the
© stop light switch is opened to interrupt the power
1 G supply to the vacuum pump assembly for cancella-
J7B ®Z tion of vehicle speed control. (Refer to P. 13-167.) At
158 the same time, the stop light (NO) contact is closed.
=7 Faseae As a result, a cancel signal is input to the control unit
& 27391011;]® which internally interrupts the vacuum pump
cRUISE  ©] assembly drive circuit.
CONTROL &
SWITCH
=T = TROUBLESHOOTING HINTS
5 s ECU terminal voltage
1 el2
LIGHT { /Z_____ Terminal Signal name Condition Terminal
SWITCH ou{im OFF ~ 90N No. voltage
eV
®lao o ol® 15 Stop light When brake pedal | System
< £y switch is depressed voltage
VACUUM ° When brake pedal ov
PUMP is not depressed
4]
1£
S
15
1t21814[sisl7(8l0]10111j1213 . \
@ 14)15/1611716]19)20121}2el23leappslosl] g \J
SONTRGL
UNIT EF%
KX35-AK-R1308
7 Inspection of clutch switch circuit <M/T>
%H%%%L DESCRIPTION OF OPERATION
UNIT When the clutch pedal is depressed during vehicle
W i speed control, the contact of the clutch switch is
closed. As a result, a cancel signal is input to the
® 1[e[s[aTsTe T8 910]11}1215 . ! control unit which internally interrupts the power
dashslieliopap pepddesze) supply to the vacuum pump assembly drive circuit
2 for cancellation of vehicle speed control.
e
SWITCH m[ﬂ TROUBLESHOOTING HINTS
1 ECU terminal voltage
.
Terminal Signal name Condition Terminal
No. voltage
1 Clutch switch When clutch pedal ov
& is depressed
When clutch pedal System| ,
is not depressed voltage \../)

2.

|TSB Revision J
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8 Inspection of inhibitor switch circuit <A/T>
CENTREL DESCRIPTION OF OPERATION

a1
1{2§314]|5[6]7/819]10/11]12)13
14]15]18{17/18]18[20/2 1/22{23124/25[26 @

T

&

6

I

9, B

e
LY AP
N

STARTER

KX35-AK-R1307

The inhibitor switch is interlocked with the starter
switch. When the gear selector lever is placed in the
“N” position during vehicle speed control, a cancel
signal is input to the control unit which internally
interrupts the power supply to the vacuum pump
assembly drive circuit for cancellation of vehicle
speed.

TROUBLESHOOTING HINTS
ECU terminal voltage

Terminal Signal name Condition Terminal
No. voltage
1 Inhibitor switch | Inhibitor switch in ov

“N" or “P” position

Inhibitor switch in System
“D", 2 “LL" or voltage
“R"position

9 Inspection of throttle position sensor circuit

B4% Ye1*! Y7

BR-R
G-Y
1. 258

X2:80HC

@ 1]2]ala]s]s]7]8 9101112|

1 4 mmmm@z@@m
v THROTTLE

]

OFF " ON

BR-R
Y

-R

fiz1a]lalL X [TsTe[[7]8
[8]rof11[}12[1a14f1 516017 [18f15]

BR-R BR-k
—
w

o _
5 er]
i | [415]6]

5 >la
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1]2]aa]s]6]718]8 toj1)12a3]
14[15116]1 7 16120/20 ]2 122 324257;1
@

KX35-AC-R1308

Ay
A
T

CRUSE CONTROL UNIT

DESCRIPTION OF OPERATION

The throttle position sensor (with built-in idle switch)
is used for engine control as well as cruise control.
The throttle position sensor sends data to the
control unit, regarding the opening of the accelera-
tor. The idle switch inputs the data to the control
unit on whether or not the accelerator pedal is
operated.

TROUBLESHOOTING HINTS
Diagnosis No. 17 (Not automatically canceled)
ECU terminal voltage

Terminal Signal name Condition Terminal
No. voltage
4 Idie switch When acceleratpr OV

pedal is depressed

When accelerator |4.5 — 5.5V
pedal is not de-
pressed

5 Throttle position| During idle 0.48 —
sensor 0.72v

When fully opened|4.0 —5.5V
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10 Inspection of circuit associated with accelerator pedal switch OFF function <A/T>

o m
[1]218]4]
@ [zl @

nN

IGNITION SWITCH (1G2)

ELC-4A/T
ROL

J/B\jD

L-R

[1]2]=]14] [5]
[ faof1]felssf1aftsheft 1839

L-R

3 9

I NEEABEER0]
YR [ S

RR

BR

2
[ — ] ACCELERATOR

H

DESCRIPTION OF OPERATION

The accelerator pedal switch is used to detect the
operating state of the accelerator pedal. It is one of
the sensors of the ELC-4A/T automatic transmis-
sion. Since the accelerator pedal is not operated
during vehicle speed control,.the cruise control unit
forces transistor Tr, into the OFF state, creating the
same state as when the accelerator pedal switch is

placed in the OFF state.

BR-

213[415]6]7

[

=

a1
8 8]10111/12)13]
14115{16(17]18|19{20[2122{234125/26| @

e | R
g

KX35-AK-R1308

TROUBLESHOOTING HINTS
ECU terminal voltage

Terminal Signal name Condition Terminal
No. voltage
3 Accelerator pedal switch control When ignition switch is placed at ON System voltage
power supply
9 Accelerator pedal switch When accelerator pedal is depressed ov
When accelerator pedal is not depressed System voltage

N
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11

Inspection of circuits associated with overdrive cancel <A/T>

OGN TION SWITCH(IG®)
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DESCRIPTION OF OPERATION
On a vehicle with cruise control, the OD switch ON signal is input through the cruise control unit to the

ELCAAT

control unit.

When the vehicle speed control is in the overdrive mode, if the actual vehicle speed falls more than about 7
km/h (4 mph) below the set vehicle speed, the cruise control unit forces transistor Try into the OFF state. This
cancels the overdrive mode because no OD switch ON signal is input to the ELC-4A/T control unit.

TROUBLESHOOTING HINTS
ECU terminal voltage

Terminal Signal name Condition Terminal
No. voltage
3 OD signal control power supply When ignition switch is ON System voltage
10 ELC-4A/T control unit When overdrive mode is active System voltage
When overdrive mode is inactive ov
1 OD switch When OD switch is ON System voltage
When OD switch is OFF oV
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12FD057

Control switch

RESUME
switch: ON
TR

SET switch:
ON

07F0017

Self-diagnosis
output terminal

Ground
> terminal

: ﬁh‘

16F0246

SELF-DIAGNOSIS CHECKING

Self-diagnosis checking is performed when there has been an
automatic cancellation without cancel switch operation.

NOTE

Even when the ignition key is placed in the OFF position, all
diagnosis codes are stored and retained, until the battery cable
is disconnected, to make sure that the problems encountered
in the past can be checked.

WITH MULTI-USE TESTER

(1) Read the self-diagnosis code.
(2) Refer to the diagnosis chart and repair the defective point.

(3) Clear the self-diagnosis codes by the following procedure.

(1 Place the ignition switch in the ON position.

(@ With the SET switch in the ON state, set the main
switch to ON. In less than 1 .0 second thereafter, set the
RESUME switch to ON.

(3 With the SET switch in the ON state again, keep the
stop light switch in the ON state for more than 5
seconds.

@ Check the self-diagnosis code to verify that a normal
code is output.

WITH VOLTMETER

(1) Connect an analog voltmeter across the self-diagnosis
output terminal and ground terminal of the diagnosis
connector.

(2) Place the ignition switch and main switch in the ON
position.

(3) Read the self-diagnosis code on the basis of the deflection
of the pointer of the voltmeter.

(4) Refer to the diagnosis chart and repair the defective point.

(5) Clear the self-diagnosis codes in the same way as when a
multi-use tester is used.

TSB Revision
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DIAGNOSIS DISPLAY PATTERNS AND CODES

Code Display patterns (output codes) Probable cause Check chart No.
& / No. (Use with voltmeter)
11 Vacuum pump assembly drive output system 5
H out of order
The same pattern repeatedly displayed
12 Vehicle speed signal system out of order 4
15 Control switch out of order (When SET or 2
RESUME switch is kept in ON state
l [““HH continuously for more than 60 seconds)
16 Control switch out of order -
17* Throttle position sensor or idle switch out 9
]__| ﬂﬂﬂﬂﬂﬂﬂ of order
NOTE
Normal code

N 111

12A010

1. When two or more problems occur simultaneously, the
three latest code numbers are displayed in the order of
lowest code number first.

2. Even if the problem represented by the code number
marked * occurs during cruise control operation, the cruise
control mode will not be canceled.

3. When the system is normal, the diagnosis code is displayed
as described below.

(@) If a multi-use tester is used:
“NORMAL! " will be displayed.

(@ If a voltmeter is used:
Continuous ON/OFF signals will be displayed at 0.5
second intervals. (Refer to the illustration at the left.)

INPUT CHECKING

Input checks should be made when the cruise control system
cannot be set and when it is necessary to check (when a
malfunction related to the cruise control system occurs)
whether or not the input signals are normal.

NOTE

1. If inspection of self-diagnosis is necessary, confirm diagno-
sis code first and conduct input check.

2. Input check can be conducted by set operations. Self-
diagnosis terminal outputs display patterns.

3. Display codes are displayed only if the circuit is normal
according to the conditions shown in the table on the next
page.

Perform checks using the following procedures.

(1) Connect a multi-use tester or a voltmeter to the diagnosis
inspection connector of the junction block.

NOTE
Connect a voltmeter using the same procedure as for
inspection of diagnosis output.

TSB Revision
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Control switch

RESUME

switch: ON

A
C/Ri

N[ accres al T
10]) canceL «
i lcoasvsery J

ON

07F0017

SET switch:

(2) Calling up a code

(» Set the ignition switch to ON.

(@ With the SET switch in the ON state, set the main
switch to ON. In less than 1.0 second thereafter, set the
RESUME switch to ON. Then the input check results
can be displayed.

(3) Reading a code
(@ Perform the individual input operations according to the
input check table and read the codes.
NOTE

1. When two or more input operations are performed
simultaneously, all the associated code numbers are
output in ascending order.

2. If no code is output by performing any of the input
operations, the control unit power supply circuit or
SET and RESUME switches are probably defective.
Check the check tables 1 and 2 (P.13-163, 164).

l TSB Revision !
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INPUT CHECK TABLE

depressed)

ode Display patterns (output codes) Input operation Check results
Jo. (use with voltmeter)
21 SET switch ON SET switch circuit normal
22 RESUME switch ON RESUME switch normal
23 Stop light switch ON Stop light switch circuit normal

_‘__ﬂﬂ_ﬂﬂﬂ__ (brake pedal depressed)
24 Vehicle speed more than approx. | Vehicle speed sensor circuit

40 km/h (25 mph) normal if code Nos. 24 and 25
l Hm l are displayed

25 Vehicle speed less than approx.

_ﬂﬂ_ﬂjwm_ 40 km/h (25 mph)
26 MIT Clutch switch ON Clutch switch circuit normal

i (clutch pedal depressed)
—mm”mlvﬂl'— Inhibitor switch ON Inhibitor switch circuit normal
(SELECT lever placed
in“N" position)

27 CANCEL switch ON CANCEL switch circuit normal
28 TPS output voltage 1.5 V or more | Throttle position sensor circuit

Mwumﬂ__ (Accelerator pedal depressed more normal

than half the way)

29 |dle switch OFF (Accelerator pedal | Idle switch circuit normal

(2 Set main switch to OFF.
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HARNESS AND COMPONENTS LAYOUT
ENGINE COMPARTMENT

|||||||

36F0015
Engine front view
01 Jumper connector 03
02 Vacuum pump
03 Throttle position sensor
04 Inhibitor switch <A/T>
05 Vehicle speed sensor
<Turbo>

36F0005
04

16F0175

06

07} Combination meter
08

09 Main switch S -\1;:\ >
36F0017
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DASH PANEL

Junction block

JUNCTION BLOCK

Front side

36F0002 36F0003

10 Clutch pedal switch <M/T>

11 Stop light switch

12 Clock spring

13 Accelerator pedal switch <A/T>

LOCATION OF CONTROL UNIT

GROUND POINT

16F0015

14 Over drive switch <A/T>
15 Cruise control unit

113 Front wiring harness and junction
18 lock combination

19 Adapter wiring harness and junction block
combination

g? Body wiring harness (LH) and junction block
29 combination

/ 16F029;

16F028

TSB  Revision
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SERVICE ADJUSTMENT PROCEDURES —
CRUISE CONTROL CABLES INSPECTION AND ADJUSTMENT \)
Cruise control actuator Cruise control assembly

Adjusting_ nut A Link B

Adiustinanut R \
Tomyme g e )

Cruise control
cable

Accelerator cable

Throttle valve

Adjusting bolts

07N0004

(1) Set the air conditioner, lights and other switches to OFF for
inspection at no load.

(2) Let the engine warm up until it runs at idle.

(3) Check that the idle speed is within the specified range.

(4) Stop the engine and set the ignition switch to OFF.

(B) Check that the accelerator cable, cruise control cable and
throttle cable are routed without sharp bends.

(6) Depress the accelerator pedal to check that the throttle
lever moves smoothly from the fully-closed to fully-opened
position.

(7) Check the free travel state of the inner cables of the
accelerator cable, cruise control cable and throttle cable.

(8) If the inner cables are too loose or have no free travel at all,

check using the following procedure.
(1) Remove the’ link protector.
kﬁo (@ Loosen the adjusting and lock nuts of the throttle lever
and intermediate links A, B and C to place the throttle

lever and intermediate links A, B and C in the free state.

.

ozFoo14l

1
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(3 Set the ignition switch to ON (do not start the engine).

(@ Rotate intermediate link C in the direction shown until it
is blocked by the stopper, turn down adjusting nut C in
the direction that the free travel of the inner cable is
reduced, and back off adjusting nut C the specified
number of turns just before intermediate link C begins
to move.

Amount adjusting nut C is to be backed off:
<M/T> About 1/2 turn [inner cable free travel
O-1mm (0 -.04 in))]
<A/T> About two turns [inner cable free

travel 2 to 3 mm (.08 to .12 in.)]

(6) Secure the accelerator cable with the lock nut.

(8 Turn down adjusting nut B in the direction that the free
travel of the inner cable of the throttle cable is reduced.
At the position where the lever of intermediate link B is
brought into contact with intermediate. link C, back off
adjusting nut B the specified number of turns.

Amount adjusting nut B is to be backed off:
About one turn [inner cable free travel 1 to 2 mm
(.04 to .08 in.)]

Secure the throttle cable with the lock nut.

07N0019

Secure the adjusting bolt of the surge tank.

Turn down adjusting nut A in the direction that the free
travel of the inner cable of the cruise control cable is
reduced. At the position where the lever of intermedi-
ate link A is brought into contact with intermediate link
B, back off adjusting nut A the specified number of
turns.

Amount adjusting nut A is to be backed off:

About one turn [inner cable free travel 1 to 2 mm
(.04 to .08 in.)]

©@@® Q

Secure the cruise control cable with the lock nut.
— ' @) After adjustment, check to see that the end of the fixed

Throttle SAS is in contact with the stopper of the throttle lever.

lever

Fixed SAS

03L0122

@ CRUISE CONTROL SYSTEM INSPECTION M13FTDA
CRUISE CONTROL MAIN SWITCH CHECK
(1) Turn the ignition key to ON.

CRUISE CONTROL ON
indicator light

0770015
(2) Check to be sure that the CRUISE CONTROL ON indicator
\ light within the combination meter illuminates when the
\ main switch is switched ON.
2
e

18F0227
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‘(lZthLEJISE indicator 07F0015

Control
switch

SEET: ON

07F0017

Control switch

\
\ RESUME: ON

07F0017

Control switch

SET: ON

07F001

Control switch

R

&

<

CANCEL:
ON

07F001

CRUISE CONTROL SETTING CHECK

(1) Switch ON the main switch.

(2) Drive at the desired speed within the range of approximate-
ly 40 — 145 km/h (25 — 90 mph).

(3) Operate the control switch downward. (SET switch: ON)

(4) Check to be sure that the speed is the desired constant
speed when the switch is released, and also check to be
sure that the CRUISE indicator light (within the combination
meter) illuminates.

NOTE

If the vehicle speed decreases to approximately 15 km/h (9
mph) below the set speed, because of climbing a hill for
example, the cruise control will be cancelled.

SPEED-INCREASE SETTING CHECK

(1) Set to the desired speed.

(2) Operate the control switch upward. (RESUME switch: ON)

(3) Check to be sure that acceleration continues while the
switch is hold, and that when it is released the constant.
speed at the time when it was released becomes the
driving speed.

NOTE

Even if, during acceleration, the vehicle speed reaches or
exceeds the high limit [approximately 145 km/h (90 mph)],
acceleration will continue, however, when the switch is
released, the set speed (“memorized speed”) will become
the high limit of the vehicle speed.

SPEED REDUCTION SETTING CHECK

(1) Set to the desired speed.

(2) Operate the control switch downward. (SET switch: ON)

(3) Check to be sure that deceleration continues while the
switch is held, and that when it is released the constant
speed at the time when it was released becomes the
driving speed.

NOTE

When the vehicle speed reaches the low limit [approx-
imately 40 km/h (25 mph)] during deceleration, the cruise
control will be cancelled.

CRUISE CONTROL CANCELLATION AND SET SPEED RE-
SUME CHECK

(1) Set cruise control.

(2) In the cruising condition of the cruise control mode, check
that when any of the following operations are performed,
the normal drive mode is restored and 'the vehicle coasts
smoothly.

(®) Move the control switch toward you. (CANCEL switch:
ON)

(@ Depress the brake pedal.

(® Depress the clutch pedal. <M/T>

(@ Place the gear selector lever in the N range. <A/T>
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Control switch

RESUME: ON

07F0017

18F0227

(3) with the vehicle at a speed of more than about 40 km/h (25
mph), check that when the control switch is moved upward
(RESUME switch: ON), the vehicle resumes cruising at the
speed held before cancellation of the cruise control mode.

(4) In the cruise control mode, check that when the main
switch is set to OFF, the normal drive mode is restored and

the vehicle coasts smoothly.

INDIVIDUAL PARTS INSPECTION

M1I3FTEA

CRUISE CONTROL MAIN SWITCH INSPECTION

{1) Remove the main switch together with the switch garnish.
(2) Remove the main switch from the switch garnish.

(3) Operate the main switch and check for continuity across

07F0010

07F0013

ILL: lllumination light

the individual terminals.
Terminal No.
. 1 L | 2 | 3 | 4 5
Switch state
Press OFF. O——) 0
Neutral position o) o——0
Press ON. —@-—{ 0 A 0
NOTE

(1) O-O denotes continuity across the terminals.

(2) ILL: lllumination light

(4) Connect a positive lead from the battery to terminal (3) and
a negative lead from the battery to terminal (6) and check
that battery voltage is available across terminal () and the
ground during the period the ON side of the main switch is
pressed and during the period before the OFF side is

pressed thereafter.

Check that when the OFF side of the main switch is
pressed thereafter, the battery voltage available across
terminal @) and the ground is reduced to 0 V.

07F0011
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CRUISE CONTROL SWITCH INSPECTION
(1) Remove the air bag module using the following procedure.

N2

(1) Remove the negative terminal of the battery and wait

for more than 30 seconds.

Caution

The capacitor in the SRS diagnosis unit retains
enough voltage to deploy the air bag for a given
period even after disconnection of the battery. If an
operation is performed during that given period,
unintended deployment of the air bag could result
and cause serious injury.

Remove the air bag module. To remove the clock spring
connector (squib connector) from the air bag module,
force the lock outward and pry it with a plain screwdriv-
er as shown at left so that no undue force will be
exerted on the connector when it is removed.

(® The removed air bag module should be stored in a

clean, dry, flat place with the pad side up.

(2) Disconnect the connector of the control switch and operate
the control switch to measure the resistance between the
individual terminals.

If the readings are as shown below, the control switch may
be considered good.

Switch operation Resistance between
terminals
When switch is not operated No continuity
0770012 When switch is operated toward you Approx. 0 Q

(CANCEL switch: ON)

When switch is operated upward Approx. 820 Q
(RESUME switch: ON)

OFF &

RESUME
{
OFF T ON

» SET

ON
% CANCEL

When switch is operated downward Approx. 2,700 Q
(SET switch: ON)

OFF‘TON

L

07N00C1
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pary

N
(]
-

07L0053

16L0285%

STOP LIGHT SWITCH/BRAKE SWITCH INSPECTION

(1) Disconnect the connector.
(2) Check for continuity between the terminals of the switch.

0O-0: Continuity

141014;»

Switch Brake switch Stop light switch
Measure Ter-
ment minal 1 4 2 3
conditions
When brake pedal 0 0
depressed.
When brake pedal O—71—0
not depressed.

16F0139

Volt-
meter

=
o

Battery

Ll

Shaft

Vehicle's
speed
sensor

Resistance
- 10kQ

18R0273

CLUTCH SWITCH INSPECTION <M/T>

(1) Disconnect the connector.

{2) Check that there is continuity between the terminals when
the clutch pedal is depressed, and that there is no
continuity when the pedal is released.

INHIBITOR SWITCH (“N” POSITION) INSPECTION <A/T>

(1) Disconnect the connector.

(2) Check to be sure that there is continuity between connec-
tor terminals (8) and @when the shift lever is moved to the
“N” range.

VEHICLES SPEED SENSOR INSPECTION
<Non Turbo>

Use circuit tester to check circuit repeats off/on between
terminals when speedometer shaft turned several times.

<Turbo>

(1) Remove the vehicle’s speed sensor and connect as shown
in the illustration, using a 3 —10kQ resistance.

(2) Use a voltmeter to check for voltage at terminals @) and (3
when the pulse generator shaft is turning. (One revolution
is four pulses.)
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07A0051

Control % Relief
valve valve

07A005(

or more

Holder portion

%

07A0052

THROTTLE POSITION SENSOR INSPECTION
For inspection, refer to P.13-65.

IDLE POSITION SWITCH INSPECTION
For inspection, refer to P.13-68.

VACUUM PUMP INSPECTION
Inspection of Solenoid Valves (Control and Relief Valves)

(1) Disconnect the connector of the vacuum pump assembly.
(2) Measure the resistance values across terminals (1) and 2)
and across terminals (1) and (3).

Standard value: 50 - 60 Q

(3) Check that when the battery voltage is applied across
terminals (@) and (2) and across terminals (@) and (), the
operating sounds of the solenoid valves are heard.

(4) If the solenoid valves are defective, replace the vacuum
pump assembly.

Inspection of Motor

(1) Disconnect the connector of the vacuum pump assembly.
(2) Check that when the battery voltage is applied across
terminals (1) and @), the motor operates.

ACTUATOR INSPECTION

(1) Remove the actuator.

(2) Using a vacuum pump, apply a negative pressure to the
actuator to check that the holder portion moves more than
35 mm (1.4 in.). Retain the negative pressure in that state to
check that the holder portion does not change its position.

(3) After the actuator has been mounted, check and adjust the
cruise control cable. (Refer to P.13-178.)
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CRUISE CONTROL SYSTEM — Cruise Control System

13-185

CRUISE CONTROL SYSTEM
REMOVAL AND INSTALLATION

Post-installation  Operation
. e Cruise Control Cables. Adijistment.
‘ (Refer to P.13-178.)

Removal steps of actuator

. Link protector

. Connection of accelerator cable and link
assembly

. Connection of cruise control cable and
link assembly

. Connection of throttle cable and link

07F0031

M13TD--

assembly

. Vacuum pump connector

. Connection of vacuum hose and vacuum
pump

. Link assembly and vacuum pump

. Vacuum pump

. Pump bracket

. Link assembly

. Link bracket

. Connection of accelerator cable and
accelerator pedal

0 *

—
OO [e2X 61 ~ w N

==
N -

12

03Ke75

. Accelerator cable

. Connection of throttle cable and throttle
body

. Throttle cable

. Actuator and actuator bracket

. Connection of cruise control cable and
actuator

. Actuator

. Actuator bracket

=
N

N
~N ool

e
© ©
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13-186 CRUISE CONTROL SYSTEM — Cruise Control System

-«

-«

Removal steps of control unit

Removal steps of sensors and switches

2-3Nm
1.6 —-2.2 ft.lbs.

Removal steps of control switches

L 20. Air bag module
21. Air bag module bracket
22. Cruise control switch
23. Switch garnish
24. Main switch

25. Scuff plate (R.H.)
26. Cowl side trim (R.H.)
27. Cruise control unit

28. Throttle position sensor
29. Accelerator pedal switch
30. Stop light switch
31. Clutch switch <M/T>
32. Vehicle speed sensor <Non turbo>
(Refer to GROUP 54 — Meters and Gauges.)
33. Vehicle speed sensor <Turbo>
(Refer to GROUP 54 — Meters and Gauges.)
34. Inhibitor switch <A/T>

07F0028

29
28

34

68F0012

33

07F0020

TSB Revision




CRUISE CONTROL SYSTEM - Cruise Control Svstem 13-187

SERVICE POINT OF REMOVAL M13TDBG
20. REMOVAL OF AIR BAG MODULE

(1) Remove the negative terminal of the battery and wait
for more than 30 seconds.

Caution

The capacitor in the SRS diagnosis unit retains
enough voltage to deploy the air bag for a given
period even after disconnection of the battery. If an
operation is performed during that given period,
unintended deployment of the air bag could result
and cause serious injury.

(2) Remove the air bag module. To remove the clock spring
connector (squib connector) from the air bag module,
force the lock outward and pry it with a plain screwdriv-
er as shown at left so that no undue force will be
exerted on the connector when it is removed.

(3) The removed air bag module should be stored in a
clean, dry, flat place with the pad side up.

Clock spring
connector

INSPECTION M13TDCF

e Check the inner and outer cable for damage.
e Check the cable for smooth movement.
e Check the link protector for damage.

INSPECTION OF INDIVIDUAL PARTS

Refer to Service Adjustment Procedures — Individual Parts
inspection (P.13-181).

SERVICE POINT OF INSTALLATION M13TDDF
6. CONNECTION OF VACUUM HOSE TO VACUUM PUMP

Route the vacuum hose over the throttle cable and connect
the hose to the vacuum pump so as to prevent the
slackened hose from interfering with other parts.

Vacuum hose Throttle cable /

07F0024
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COOLING
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COOLING - Specifications

SPECIFICATIONS
GENERAL SPECIFICATIONS

M14CA- -

ltems

Specifications

Cooling method

Radiator
Type
Radiator fan motor
Type
Water pump
Type
Thermostat
Type
Identification mark

Water-cooled, pressurized, forced circulation
with electrical tan

Pressurized corrugated fin type
Direct current ferrite type
Centrifugal impeller type

Wax type with jiggle valve
76.5 (Stamped on flange)

SERVICE SPECIFICATIONS

M14CB- -

Thermo sensor (on radiator) operating temperature
<For radiator fan>

Items Specifications
Standard value
Range of coolant antifreeze concentration % 30-60
Thermostat
Valve opening temperature of thermostat  °C (°F) 76.5 (170)
Full-opening temperature of thermostat  °C (°F) 90 {1 94) or more
Opening pressure of cap high pressure valve  kPa (psi) 75-105(11-15)

OFF— ON  °C (‘'F) 81-89 (178 - 192)
ON — OFF °C(°F) 77 (171) orless
<For condenser fan-Vehicles with air conditioner>
OFFSON  °C (‘F) 91-99 (196-210)
ON - OFF °C (‘F) 87 (189) or less
Limit
Opening pressure cap high pressure valve  kPa (psi) 65 (9.2)
LUBRICANT M14CD- -
Item Specified lubricant Quantity
Engine coolant lit. (gts.) High quality ethylene glycol 8.0 (8.5)

antifreeze coolant

TSB Revision




COOLING — Specifications / Troubleshooting

14-3

SEALANT AND ADHESIVE

M14CE- -

Items

Specified sealants and adhesive

Engine coolant temperature gauge unit

Engine coolant temperature sensor (Engine control)

Engine coolant temperature sensor (Air conditioner)

3M Nut Locking Part No. 4171

TROUBLESHOOTING —
Symptom Probable cause Remedy
Overheat Insufficient engine coolant Replenish

Too high an anti-freeze concentration

Correct anti-freeze concentration

Inoperative electric cooling fan
Faulty thermosensor
Faulty electrical motor
Faulty radiator fan relay

Replace

Damaged or blocked (insufficiently ventilated)
radiator fins

Correct

Water leaks
Damaged radiator core joint

Corroded or cracked hoses
(radiator hose, heater hose, etc.)

Faulty cap valve or setting of spring
Cracked thermostat housing

Loose water pump mounting bolt or leaking
gasket

Loose bolt or leaking gasket in water outlet
fitting

Loose bolt or leaking gasket in water inlet
fitting

Loose thermostat housing bolts or leaking
from gasket

Replace

Correct or replace

Retorque bolts or replace gasket

Faulty automatic transaxle oil cooler operation

Blocked or collapsed hose and pipe Replace
Loose hose and pipe connection Correct
Faulty thermostat operation Replace
Faulty water pump operation Replace
Water passage clogged with slime or rust deposit | Clean
or foreign substance
No rise in temperature | Faulty thermostat Replace

| TSB Revision
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COOLING - Troubleshooting
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COOLING — Troubleshootina
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COOLING - Troubleshooting

TROUBLESHOOTING HINTS

1. Neither the radiator fan nor condenser fan
rotate at all.

e Check fusible link No. 5.
2. Only the condenser fan does not operate.
e Check dedicated fuse No. 8.

3. The radiator fan and condenser fan do not
operate in the low speed mode, but operate
otherwise.

(1) The A/C compressor magnet clutch does not
enter the “ON” state.
e Check whether the output of the auto
compressor control unit is available.

NOTE
For troubleshooting of the air conditioner
control unit, refer to GROUP 55.

(2) The A/C compressor magnet clutch enters
the “ON” state.
e Check the resistor.

Fan Operating Mode

e Check the radiator fan motor relay (LO)
and condenser fan motor relay (LO).

e Check the thermo sensor (for radiator
fan).

(3) The radiator fan does not rotate when the ai

conditioner switch is turned ON.

e Check the radiator fan motor control
relay.

4. The radiator fan and condenser fan do not
operate in the high speed mode, but operate
otherwise.

e Check the thermo sensor (for condenser
fan).

e Check the radiator fan motor relay (HI) and
condenser fan motor relay (HI).

Switch conditions

F an revolving operation condition

Air conditioner
switch

Thermo sensor

For radiator fan

ON at 85 * 4°C
(185 % 7°F) or more
OFF at 77°C (171°F)
or less

For condenser fan
ON at 95 + 4°C
(203 £ 7°F) or more
OFF at 87°C (189°F)
or less

Engine coolant
temperature switch
(for air conditioner
cut-off) OFF at 115 +
3°C (239 £ 5°F) or
over, ON at 108°C
(226°F) or less

Radiator fan motor

Condenser fan motor

Condenser fan motor
operates n HIGH only
when it receives input
from condenser fan
motor relay (HI) and

{(LO)

OFF OFF OFF OFF
OFF OFF LOW OFF
ON
ON HIGH LOowW
OFF OFF LOW LOwW
OFF ON LOW Low
ON
ON HIGH HIGH
ON
OFF HIGH Low

TSB Revision
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COOLING - Service Adiustment Procedures. 14-7

SERVICE ADJUSTMENT PROCEDURES
ENGINE COOLANT LEAK CHECK maeane

1. Loosen cap.

2. Confirm that the engine coolant level is up to the filler neck.

3. Install an adapter to the water outlet fitting and apply 160
kPa (23 psi) pressure. Hold pressure for two minutes, while
checking for leakage from the radiator, hose or connec-
tions.

Caution

Be sure to completely clean away any moisture from
the places checked.

When the tester is removed, be careful not to spill any
engine coolant from it.

Be careful, when installing and removing the tester and
when testing, not to deform the water outlet fitting.

4. If there is leakage, repair or replace the appropriate part.

CAP PRESSURE TEST M14FBAH

1. Use a special tool to attach the cap to the tester.

2. Increase the pressure until the indicator of the gauge stops
moving.
Limit: 65 kPa (9.2 psi)
Standard value: 75 — 105 kPa (11 - 15 psi)

3. Replace the cap if the reading does not remain at or above
the limit.

NOTE
Be sure that the cap is clean before testing, since rust or

other foreign material on the cap seal will cause an
improper indication.

ENGINE COOLANT REPLACEMENT M14FCAG
Refer to GROUP 00 — Maintenance Service.

ENGINE COOLANT CONCENTRATION TEST

M14FDAL

Refer to GROUP 00 — Selection of Coolant.

| TSB Revision




14-8

COOLING - Radiator

RADIATOR
REMOVAL AND INSTALLATION

Pre-removal Operation

¢ Draining of the Engine Coolant
(Refer to GROUP 00 — Maintenance
Service.)

Post-installation Operation

® Refilling of the Engine Coolant
{Refer to GROUP 00 — Maintenance
Service.)

e Checking Automatic Transaxle Fluid
Level and Refilling If Necessary

-«

»e 11

20.

Removal steps of radiator
. Drain plug

O~NOUTAWN

12.
13.

14.
15.
16.
17.
18.
19.

21.
22.
23.

Ca

p
. Overflow tube
. Water level sensor connector
. Reserve tank
. Radiator upper hose
. Radiator lower hose
. Automatic transaxle oil cooler hoses

<Vehicles with A/T>

. Condenser fan motor connector

10.

<Vehicles with air conditioner>
Condenser fan motor assembly
<Vehicles with air conditioner>
Radiator fan motor connector
Connection of thermo sensor
(For radiator fan)

Connection of thermo sensor
(For condenser fan)

<Vehicles with air conditioner>
Radiator fan motor assembly
Upper insulator

Radiator assembly

Lower insulator

Thermo sensor (For radiator fan)
Thermo sensor (For condenser fan)
<Vehicles with air conditioner>
Fan

Radiator fan motor

Resistor

Shroud

12 04F0002

Removal steps of radiator fan motor assembly

1. Drain plug
2. Cap
6. Radiator upper hose
9. Condenser fan motor connector
<Vehicles with air conditioner>
10. Condenser fan motor assembly
<Vehicles with air conditioner>
* 11. Radiator fan motor connector
12. Connection of thermo sensor
(For radiator fan)
13. Connection of thermo sensor
(For condenser fan)
<Vehicles with air conditioner>
14. Radiator fan motor assembly
20. Fan
21. Radiator fan motor
22. Resistor
23. Shroud

M14QA.- -
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COOLING - Radiator 14-9

SERVICE POINT OF REMOVAL M14QBAK

8. DISCONNECTION OF AUTOMATIC TRANSAXLE OIL
COOLER HOSES

Use a plug or otherwise cover the hose and nipple part of
the radiator so that dust, dirt, foreign materials, etc. do not
enter after the hose has been disconnected from the
radiator.

INSPECTION

e Check for foreign material between radiator fins.

e Check the radiator fins for bent, or damage.

e Check the radiator for corrosion, damage rust or scale.

e Check the radiator hoses for cracks, damage or deteriora-
tion.

e Check the reserve tank for damage.

e Check the automatic transaxle oil cooler hoses for cracking,
damage or deterioration.

M14QCAN

RADIATOR FAN MOTOR INSPECTION

{1} Check to be sure that the radiator fan rotates when battery
voltage is applied between terminals (as shown in the
figure).

(2) Check to see that abnormal noises are not produced, while
motor is turning.

04N0O0OG1

0

INSPECTION OF RESISTOR

(1) Measure the resistance between connector terminals (1)
and (@) of the radiator fan motor.

(2) The resistor is normal if the resistance is within the
following range.

Resistance: 0.29 -0.35Q

THERMO SENSOR INSPECTION

{1) Immerse the water temperature switch in hot water as

4N0002 shown.

(2) Change the water temperature and check continuity with a

04A0020

circuit tester.. If it is as specified below, the switch is
functioning correctly.

A Item For condenser fan For radiator fan
With continuity 91 —99°C 81 - 89°C
y {temperature of (196 — 210°F) (178 - 192°F)
T . point A)
/ "_*8 e e Without continuity 87°C (189°F) 77°C (171 “F)
B - v ere (temperature of or less or less
16Y1190 polnt B)
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COOLING - Radiator

RADIATOR FAN MOTOR RELAY INSPECTION

(1) Remove radiator fan motor relay from the relay box located

(In¥4 A
Radiator fan
at the right side in the engine compartment.

motor relay (HI

16F0261

14

16L0312

(2) Check for continuity between the terminals when the
battery power-supply is applied to terminal (2), and terminal
(@) is grounded.

!_‘—"7
O— When current Between Continuity
@ flows terminals 1 - 3
@ 3 . When no Between No continuity
. ] current flows terminals 1 - 3
Between Continuity
18w908 terminals 2 — 4

SERVICE POINT OF INSTALLATION M14QDAH
11. CONNECTION OF RADIATOR FAN MOTOR CONNEC-

TOR

Connect the radiator fan motor connector to the body

r Connector harness. Then, insert into the shroud hole and fix securely.

04F0008
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COOLING - Thermostat 14-11

THERMOSTAT M1aGE. -
REMOVAL AND INSTALLATION

Pre-removal. and .Rastinsiallation

Operation

o Draining, and Supplying, of the
Engine Coolant
(Refer to GROUP 00 - Mairitenance
Service.)

17 -20 Nm
12-14ft.Ibs.

Removal steps

1. Air hose A <Turbo> 01F0037
»e 2 Ajr intake hose A <Turbo>

3. Air intake hose <Non-Turbo>

4. Connection of radiator lower hose

5. Water inlet fitting

6. Gasket
e a 7. Thermostat

INSPECTION M14GDAL

Check that valve closes tightly at room temperature.
Check for defects or damage.

Check for rust or encrustation on valve. Remove if any.
Immerse thermostat in container of water. Stir to raise
water temperature and check that thermostat opening
valve temperature and the temperature with valve fully
open [valve lift-over 10 mm (.39 in.)] are at the standard

value.
7C00043
Standard value:
Opening valve temperature 76.5°C (170°F)
Full-open temperature 90°C( 194°F)
NOTE
Fully Measure valve height when fully closed. Calculate lift by
closed measuring the height when fully open.
position
Ny
Valve lift
04N0004
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COOLING ~ Thermostat

Thermostat

housing

SERVICE POINTS OF INSTALLATION M14GEAI
7. INSTALLATION OF THERMOSTAT

Install the thermostat with its jiggle valve lined up with the
mark on the thermostat housing.

0410072

- 2. INSTALLATION OF AIR INTAKE HOSE A
Airintake

hose C Assemble the air intake hose A with its notches (arrow-
marked) lined up with the A marks on the air intake hoses
B and C. Insert the hoses into the air intake hose A until
they are bottomed.

05F0023
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COOLING -~ Water Pump, Water Pipe and Water Hose

14-13

WATER PUMP, WATER PIPE AND WATER HOSE

L REMOVAL

AND INSTALLATION

[Pre-removal
Operation

« Removal a

Refer to

« Draining and Supplying of the Engine Coolant s
Refer tgo GROUE’pOy J y

Unit and Ignition Colil

« Removal and Installation of Timing Belt
(Refer to GROUP 11 -Timing Be

and Post-installation

0 — Maintenance Service.)

nd Installation of Power Transistor 17-20 Nm

ROUP 16 - Engine Electrical)

24 Nm
17 ft.lbs.

22

12-15Nm
9-11 ft.iIbs.

Removal steps

11.
12.
13.
14.
15.
16.
17.
18.

‘ 19.
K Y, 20.

21.

17-20 Nm
12- .Ibs.
2-141t.lbs M11

20

Gasket

Connection of harness

Connection of heater hose
Connection of water hose A
Connection of water hose
Connection of water hose <Turbo>
Connection of radiator lower hose
Connection of water hose <Turbo>
Thermostat housing

Gasket

Inlet water pipe

. O-ring

12 -14 ft.lbs.

01F0051

Installation steps

1. Water pump 2. Gasket

2. Gasket »e 1. Water pump

3. Air hose A <Turbo> »a 22, O-ring

4. Air intake hose A <Turbo> e *21. Inlet water pipe

5. Air intake hose B <Turbo> 20. Gasket

6. Air intake hose C <Turbo> 19. Thermostat housing

7. Air intake hose <Non-Turbo> 18. Connection of water hose <Turbo>
8. Connection of radiator upper hose 17. Connection of radiator lower hose
9. Connection of water hose <Turbo> 16. Connection of water hose <Turbo>
10. Water outlet fitting 15. Connection of water hose

14. Connection of water hose A

13. Connection of heater hose

12. Connection of harness

11. Gasket

10. Water outlet fitting

. Connection of water hose <Turbo>
. Connection of radiator upper hose
. Air intake hose <Non-Turbo>

. Air intake hose C <Turbo>

. Air intake hose B <Turbo>

. Air intake hose A <Turbo>

. Air hose A <Turbo>

WhUoIOONWO

M14MB-B
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14-14 COOLING - Water Pump, Water Pipe and Water Hose

INSPECTION M1aMDACZ
WATER PUMP

If any of the following irregularities are observed, replace the \J
water pump as an assembly.
(1) Damage or crack on the water pump body
(2) Water leakage. With improper sealing, a water leakage
mark may be observed around hole ®.

7C0O004¢

Bolt diamete SERVICE POINTS OF INSTALLATION M1aMEAW
1. INSTALLATION OF WATER PUMP

X

31x 87) ) (1) Clean both gasket surfaces of water pump body and
cylinder block.

(2) Install new water pump gasket and water pump
assembly and tighten the bolts.

(3) Water pump installation bolt size are different and

2 e, _ _
) % \ caution must be paid to ensure that they are properly
B 8x 25 A installed.

01L0188

22. INSTALLATION OF O-RING / 21. INLET WATER PIPE

Replace the O-rings at both ends of the water inlet pipe

with new ones and apply water to the outside of O-rings to

help smooth insertion of the pipe into the water pump,.
thermostat housing.

Caution \J
Care must be taken not to permit engine oil or other
greases to adhere to the O-ring.

6C0035

o 6. INSTALLATION OF AIR INTAKE HOSE C / 5. AIR INTAKE
Z: Air intake HOSE B / 4. AIR INTAKE HOSE A

Assemble the air intake hose A with its notches {arrow-
marked) lined up with the A marks on the air intake hoses
B and C. Insert the hoses into the air intake hose A until

they are bottomed.
Insert the air intake hoses B and C on the turbocharger side

until they are bottomed.

05F0023
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Engine Coolant Temperature Gauge Unit, Engine Coolant
COOL'NG — Temperature Sensor and Engine Coolant Temperature Switch 14'15

ENGINE COOLANT TEMPERATURE GAUGE UNIT, ENGINE COOLANT
TEMPERATURE SENSOR AND ENGINE COOLANT TEMPERATURE

\_ SWITCH
REMOVAL AND INSTALLATION M140B. -

Pre-removal and Post-installation
Operation )
« Draining and Supplying of the
Engine Coolant )
Refer to GROUP 00 - Maintenance
ervice.)

30 Nm
22 ft.lbs.

20A0198

Sealant: 01F0038

3M Nut Locking Part-
No. 4171 or equivalent

Removal steps

. Air hose A <Turbo>

. Air intake hose A <Turbo>

. Air intake hose B <Turbo>

. Connection of radiator upper hose

. Engine coolant temperature gauge unit

. Engine coolant temperature sensor
(Engine control)

. Engine coolant temperature switch
(Air conditioner)

o+
e

~ DO WN R

INSPECTION M140DAM
ENGINE COOLANT TEMPERATURE GAUGE UNIT
Refer to GROUP 54 - Meters and Gauges.

ENGINE COOLANT TEMPERATURE SENSOR (Engine con-
trol)

Refer to GROUP 13 — MPI System Inspection.

TSB Revision




- Engine Coolant Temperature Gauge Unit, Engine Coolant
14 16 COOUNG = Temperature Sensor and Engine Coolant Temperature Switch

ENGINE COOLANT TEMPERATURE SWITCH (Air condition-
er)

(1) Immerse the engine coolant temperature switch in oil and
then heat (by using a gas stove flame or similar method) so \J
as to increase the oil temperature.

(2) Check to be sure that the engine coolant temperature
switch is switched OFF when the oil temperature reaches
the standard value.

Standard value: 112 — 118°C (234 — 244°F)

20A0199 Caution
The oil used above should be engine oil and should be
stirred well while being heated; do not heat more than

necessary.
SERVICE POINTS OF INSTALLATION M140EAZ
3. INSTALLATION OF AIR INTAKE HOSE B / 2. AIR INTAKE
HOSE A

Assemble the air intake hose A with its notches (arrow-
marked) lined up with the A marks on the air intake hoses

B and C. \/)
Insert the hoses into the air intake hose A until they are
bottomed.

Insert the air intake hose B on the turbocharger side until

they are bottomed.

05F002:
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INTAKE AND
EXHAUST =
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INTAKE AND EXHAUST — Specifications / Special Tool

SPECIFICATIONS
GENERAL SPECIFICATIONS

M15CA-

-

Exhaust system
Front exhaust pipe
Muffler
Coupling
Suspension system
Turbocharger
Type
identification No.
Supercharging pressure control
Intercooler
Type

Items Specifications
Air cleaner
Element Unwoven cloth type

Dual type

Expansion resonance type
Flat coupling, insertion type
Rubber hangers

Exhaust gas turbine type
TD04-09BS-6

Waste gate actuator and solenoid valve

Air cooled type

SERVICE SPECIFICATIONS

M15CB- -

ltems

Standard

Limit

Intake and exhaust manifolds

Distortion of cylinder head contacting
surface  mm{in.)

Supercharging pressure solenoid valve
terminal resistance [at 20°C (68°F)] Q

Turbocharger
Supercharging pressure  kPa {psi}

Waste gate valve opening pressure
kPa (psi)

Less than 0.15 (.0059)

36-44

Approx. 20 - 60 (2.9 - 8.7)

Approx. 48 (6.8)

0.2 {.008)

>,

SPECIAL TOOL

M1SDA- -

Tool Number

Name

Use

MD998770

Oxygen sensor
wrench

Removal/Installation of oxygen sensor
<Turbo>

TSB Revision




INTAKE AND EXHAUST — Troubleshooting

15-3

TROUBLESHOOTING

M15EAAD

Symptom

Probable cause

Remedy

Exhaust gas leakage

Loose joints

Retighten

Broken pipe or muffler

Repair or replace

Abnormal noise

Broken separator in muffler Replace
Broken rubber hangers
Interference of pipe or muffler with vehicle Correct

body

Broken pipe or muffler

Repair or replace

TSB Revision
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INTAKE AND EXHAUST —~ Troubleshooting (Active Exhaust System)

TROUBLESHOOTING (ACTIVE EXHAUST SYSTEM)
TROUBLESHOOTING PROCEDURE

(1) Make sure that the valve operating cable is not dislocated.
(2) Make sure that the connectors of each component are positively connected and that no fuse has blown.
(3) Have an overall understanding of the substance and procedure of checking by reference to the

Troubleshooting Quick-Reference Table and perform check in the proper sequence.
(4) Check each component with its connectors disconnected.

TROUBLESHOOTING QUICK-REFERENCE TABLE

If no abnormality is found in all parts by the check performed in the following sequence, the problem is
probably caused by faulty active exhaust control unit and therefore the active exhaust control unit is replaced.

M1SEBAA

With battery voltage
applied between
terminals @and (3
of relay, check
continuity between
terminals @) and ()
of relay.

Se- Part to be Checking Judgement Probable cause Remedy
juence | checked procedure
Normal Abnormal
! Valve Operate valve Operates freely. Does not operate. Valve sticking Replace main
manually. muffler.
2 Active Refer to P.15-34. Faulty switch Replace switch.
exhaust
switch
3 Power Check continuity Continuity present No continuity Faulty power Replace power
window between terminals window relay window relay.
relay @and (3 of relay.

4 Actuator

Check continuity

No continuity ~ present

Continuity present

exhaust switch
(while idling)

and valve operates
as well.

but valve does
not work.

maladjusted cable

assembly between terminals | between terminals between terminals
in SPORT mode. @and (). @and ().
Continuity present No continuity present
between terminals between terminals
@and ®). (®and (.
Check continuity Continuity present No continuity present | Faulty actuator |Replace actuator
between terminals | between terminals between terminals assembly assembly.
while idling in @and (). @and ().
TOUR mode. —
No continuity present | Continuity present
between terminals between terminals
@and (). @and (e).
Apply battery Motor operates. Motor does not
voltage between operate.
terminals @and
. Motor turns in Motor does not
reverse direction turn.
when polarity is
reversed.
5 Cable Operate active Actuator operates Actuator operates, Broken or Replace or adjust

cable

TSB Revision




INTAKE AND EXHAUST -

Troubleshooting (Active Exhaust System}

15-5

&r 82

DED]CATED
USE 2
154

ACTIVE EXHAUST SYSTEM CIRCUIT CHECK

INPUT_SIGNAL

- CRANK _ANGLE SENSOR
- THROTTLE POSITION SENSOR

Egeo
“?—’

102

2R-B

| - — PCOWER
¢ 1 « I e 9 | pithoee
e oo o E aegintzee o s b
gl X rarvil N P o= Soupe I8
e gy - ”
: 1w
B Zl
© 4 7
: : : e
o i g
] 10uR D—BG F-28
. . e 3@ @3 S5an8
M-
. = 4 GHD
@ 2 1 5
RHEQSTAT = 1 3
B o-a1 Je
& ¥ gj
2
2 ASTHEDS F-29 EI
Bl
3%-AC-R1805-NM
TROUBLESHOOTING HINTS
Checking Active Exhaust Control Unit
Terminal Signal Status Terminal voltage
No.
| SPORT MODE signal SPORT MODE Not less than 10V
2 TOUR MODE signal TOUR MODE Not less than 10V
3 Full open position detection signal SPORT MODE oV
(8) (Not less than5V}
4 Engine control unit output signal TOUR MODE, engine speed of not less Battery voltage
than 3,500 rpm
TOUR MODE, idle ov
SPORT MODE Battery voltage
5 Control unit ground At all times ov
7 Control unit ground At all tmes Battery voltage
8 Full close position detection signal TOUR MODE ov
(3) (Not less than5V)
l 9 Intermediate position detection signal At all imes Not less than 5V

TSB Revision
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INTAKE AND EXHAUST - Service Adjustment Procedures

=T

Induction control
. valve shaft ™~
————————

Variable induction
control servo
connectors

6FU1277

7INO105

//
- @

To close

SERVICE ADJUSTMENT PROCEDURES

M15GIAA

VARIABLE INDUCTION CONTROL SYSTEM IN- \....‘)

SPECTION (Non Turbo)
SYSTEM INSPECTION

{1) warm up the engine.

{2) Connect the tachometer.
Adjustment.)

(3) Make sure that when the engine speed is increased from
the idle speed to 5,000 rpm, the induction control valve
shaft turns.

(Refer to GROUP 11 — Engine

VARIABLE INDUCTION CONTROL SERVO INSPECTION

{1) Disconnect the variable induction control servo connectors.

(2) Check the variabie induction control servo coil for continui-
ty.

Standard value

Measured terminal Continuity

Between terminals (1) and (2) Present

[5- 35 €: 20°C (B8°F)]

(3) Make sure that when DC 6V is applied to terminals (1) and
(2 of the variable induction control servo connector, the
induction control valve shaft turns smoothly.

Caution
Be sure to apply a voltage of not higher than DC 6V to
the variable induction control servo connector termi-
nals since application of high voltage may lock the
servo gears.

(4) If deviation from the standard value-occurs or the variable
induction control valve shaft does not turn smoothly,
replace the air intake plenum assembly.

TURBOCHARGER SUPERCHARGING PRESSURE
INSPECTION (Turbo)

Caution

Perform running inspection with two passengers in the
vehicle and where full throttle acceleration can be safely
made.

The pressure gauge reading is taken by a front seat
passenger.

M15GAAC

TSB Revision ]
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INTAKE AND EXHAUST - Service Adiustment Procedures 15-7

Waste gate
4 solenoid valve

Air intake hose

[

7INO093

{1) Disconnect the hose (black) from the waste gate solenoid
valve, and connect the pressure gauge to the hose. Plug the
nipple of the solenoid valve from which the hose (black) has
been disconnected.

(2) Drive the vehicle with full throttle and accelerate the engine
to a speed of more than 3,500 rpm at 2nd gear. Measure
the supercharging pressure when the pointer is stabilized.

Standard value: 20 — 60 kPa (2.9 — 8.7 psi)

Caution
If the supercharging pressure deviates from the stan-
dard value, check the following items for possible
causes.

When pressure is high:
Waste gate actuator malfunction

When pressure is low:
Waste gate actuator malfunction
Supercharging pressure leaks
Faulty turbocharger

SUPERCHARGING PRESSURE CONTROL SYS-
TEM INSPECTION (TUI'bO) M15GFAB

(1) After the self-diagnosis code of MPI system is completely
read, turn off the ignition switch.

(2) Disconnect the hose (black) from the waste gate solenoid
valve and connect a three-way joint between the hose and
the solenoid.

(3) Conncet a hand vacuum pump to the three-way joint.

(4) Disconnect the hose (with its end painted red) from the
wastegate actuator control boost nipple and plug the nipple.

(5) Disconnect the battery negative cable from the battery
terminal for 10 seconds or more and connect it again.

(6) Applying a negative pressure with the hand vacuum pump,
check tightness both when the hose end (with its end
painted red) is closed and when it is open.

Engine Hose Normal state
state (with its end painted red)

stop Opened Negative pressure leaks.

(Ignition

switch: Closed by finger Negative pressure is

ON) maintained.

Idling Closed by finger Negative pressure leaks.
NOTE

If this check indicates an abnormal condition, the waste
gate actuator, waste gate solenoid valve or hose is broken.

TSB Revision
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INTAKE AND EXHAUST - Service Adiustment Procedures

7IN0096

7IN0097

SUPERCHARGING PRESSURE RELIEF SOLENOID
VALVE INSPECTION (Turbo)

OPERATION INSPECTION

(1) Connect a hand vacuum pump to the solenoid valve nipple
@ (see the illustration to the left).

(2) Using a jumper wire, connect between the solenoid valve
terminal and battery terminal.

(3) Connecting and disconnecting the jumper wire at the
battery negative terminal to apply a negative pressure,
check tightness.

Jumper wire nipple Normal condition
condition
Open Negative pressure leaks.
Connected
Close Negative pressure is held.
Disconnected Open Negative pressure is held.

COIL RESISTANCE INSPECTION
Measure resistance between solenoid valve terminals
Standard value: 36 - 44 () [at 20°C (68°F)]

AIR BYPASS VALVE INSPECTION (Turbo) M15GHAB

(1) Remove the air bypass valve.

(2) Connect the hand vacuum pump to the nipple of the air
bypass valve.

(3) Apply a negative pressure of approx. 400 mmHg (16 in.Hg),
and check operation of the valve. Also check that air
tightness is maintained.

Negative pressure Valve operation

About 400 mmHg (16 in.Hg) It starts opening

INTAKE MANIFOLD VACUUM INSPECTION  wisccac
Refer to GROUP 11 — Service Adjustment Procedures.

TSB Revision
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INTAKE AND EXHAUST - Air Cleaner 15-9

AIR CLEANER

/ REMOVAL AND INSTALLATION

Hose clamp
4 Nm

03F00Se

Removal steps of air cleaner

N

bly
. Air cleaner element
. Air cleaner body
. Air duct
. Insulator
. Collar
. Air cleaner cover
. Air flow sensor gasket
10. Air flow sensor assembly

oco~NoUThWw

Removal steps of air intake hose
<Non-Turbo>

/ 11. Breather hose
12. Air intake hose
13. Resonator

1. Connection of air flow sensor connector
. Air cleaner cover and air flow sensor assem-

MISFA- -

\ <Non Turbo>

O5F0001

Removal steps of air intake hose
<Turbo>

14. Connection of boost hose

15. Air hose A

16. Breather hose

17. Connection of vacuum hose
e *18. Air intake hose A, air by-pass valve and air

by-pass hose

19. Connection of purge hose
e + 20. Air intake hose B

21. Connection of boost hose
»« 22 Air intake hose C

23. Air by-pass hose

24. Air by-pass valve

25. Air intake hose A

TSB

Revision




15-10 INTAKE AND EXHAUST - Air Cleaner
INSPECTION MISFCAH

e Check the air cleaner body, cover or packing for deforma-
tion, corrosion or damage.

e Check the air duct for damage.

e Check the air cleaner element for clogging, contamination

or damage.
If element is slightly clogged, remove dust by blowing air
from inside of element.

AIR-FLOW SENSOR CHECK

For inspection of air-flow sensor, refer to GROUP 13 -Air-Flow
Sensor Check.

SERVICE POINTS OF INSTALLATION MisFDAB

22. INSTALLATION OF AIR INTAKE HOSE C / 20. AIR
INTAKE HOSE B / 18. AIR INTAKE HOSE A, AIR
BY-PASS VALVE AND AIR BY-PASS HOSE

Engaging the notch with the A mark at points indicated by
the arrows, insert air intake hoses B and C until seated.
Insert the turbocharger end of air intake hoses B and C
completely.

05F0023

TSB Revision
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INTAKE AND EXHAUST - Intercooler 15-11

INTERCOOLER
REMOVAL AND INSTALLATION wsTa.-

Hose clamp 4Nm

0sF00sa

24Nm
/ 17 ft.lbs.

10-13Nm
7-9ft.lbs.

10-13Nm

7-9ftlbs. 12 r ' 30-35Nm

10-13Nm
7 -9 ft.ibs. 2

12Nm
8 ft.lbs.

Vo 10-13 Nm
7 -9 ft.Ibs.

05F0002

Turbocharger 05F0003

Pre-removal Operation
® Removal of Front Bumper
(Refer to GROUP 51 — Front

Bumper.)
Removal steps of intercooler right
®« 1. Airhose C Post-installation Operation
o * 2. Airhose D ® Supplying of Engine Oil
3. Intercooler duct (RH) When equlkpge ‘with intercooter left)
o * 4. Intercooler right (Refer to GROUP 00 — Maintenance Service.)

¢ Installatior of Front Bumper
(Refer to GROUP 51 - Front Bumper.)

Removal steps of intercooler left
o * 5 Airhose G

6. Air pipe A Removal steps of air intake hose
7. Heat protector F 16. Connection of boost hose
»& 3. Air hose B 17. Air hose A
e * 9 Airhose E 18. Connection of air flow sensor connector
10. Air pipe B *®« 19. Air intake hose A
11. Airpipe C »4 20. Air intake hose B
»« 12, Air hose F ®«21. Air intake hose C
- 13. Engine oil cooler 22. Air cleaner
14. Intercooler duct {LH) 23. Air by-pass hose
e * 15, Intercooler left 24. Air by-pass valve

ITSB Revision I
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INTAKE AND EXHAUST - Intercooler

‘ Airintake hose C

" Airintake hose A

Air intake hose B

05F0023

Airhose £

Inter-

cooler

left
05F0028

o Matchmark
Hose end ... paint
Pipe end ... protrusion

® Matchmark
Hose end ... paint
Pipe end ... protrusion

Air hose C

intercooler

right JAir hoseD 05F002¢

SERVICE POINT OF REMOVAL
13.

INSPECTION

SERVICE POINTS OF INSTALLATION
21.

15.

M15TBAC

REMOVAL OF ENGINE OIL COOLER

Disconnect the hose from the engine oil cooler and remove
the engine oil cooler only.

M1STCAB

Check the intercooler fins for bending, damage, or foreign

matter.
Check the intercooler hoses for cracking, damage, or wear.

M15TDAC

INSTALLATION OF AIR INTAKE HOSE C 7 20. AIR
INTAKE HOSE B 7 19. AIR INTAKE HOSE A

Engaging the notch with the A mark at points indicated by
the arrows, insert air intake hoses B and C until seated.
Insert the turbocharger end of air intake hoses B and C
completely.

INSTALLATION OF INTERCOOLER LEFT / 12. AIR HOSE
F79. AIRHOSE E /7 8. AIR HOSE B / 5. AIR HOSE G

Aligning the marks at the points indicated by the arrows,
insert securely into the stepped portion of the pipe or until
seated.

Caution
Be careful not to allow any foreign matter to get into
the hoses, pipes, or the intercooler itself.

INSTALLATION OF INTERCOOLER RIGHT / 2. AIR HOSE
D/ 1. AIR HOSE C

Aligning the marks at the points indicated by arrows, insert
securely into the stepped portion of the pipe.

Caution
Be careful not to allow any foreign matter to get into
the hoses, pipes, or the intercooler itself.

TSB Revision




INTAKE AND EXHAUST - Air Intake Plenum <Non Turbo>

15-13

AIR INTAKE PLENUM <Non Turbo>

REMOVAL AND INSTALLATION

M15UA-B

| Post-installation Operation
# Adjustment of Accelerator Cable
(Réfer to GROUP 13 - Engine Control.)

Removal steps

18 Nm
13 ft.lbs.

15

. Connection air intake hose

10— 13 Nm
7 -9 ft.lbs.

18 Nm

1
2. Connection of accelerator cable 13ft.lbs.
-« 3. Throttle body assembly
e * 4 Throttle body gasket
5. Connection of brake booster vacuum hose 8 64%NﬂTbs. 113 If\ltn:)s. 05F0032
6. Harness connecters
7. Connection of VIC servo motor
8. EGR pipe 13. Connection of air intake plenum stay
9. EGR valve . 14. Air intake plenum installation bolts
10. EGR valve gasket évle_fhlcles for 15. Air intake plenum installation nuts
11. EGR temperature sensor , ~alfornia> 16. Air intake plenum
12. Accelerator cable bracket 17. Air intake plenum gasket
SERVICE POINT OF REMOVAL misUBC2
3. REMOVAL OF THROTTLE BODY ASSEMBLY
Leaving the water hoses and vacuum hoses in their
installed positions, remove from the air intake plenum.
INSPECTION M15UCAD2
Check the following points; replace the part if a problem is
found.
AIR INTAKE PLENUM
{1) Check air intake plenum for defect or cracks. Replace if
defective or cracked.
Throttle body (2) Check load (negative pressure) of drain port. Clean if
Protrusion required.
ﬁ'{ake \ *:ff SERVICE POINT OF INSTALLATION M15UDAB2
plenum o 4. INSTALLATION OF THROTTLE BODY GASKET

05L007!

Install with the gasket protrusion positioned as shown.

Caution
If installed in an incorrect direction, idling failure or
other problems may occur.

TSB Revision




15-14 INTAKE AND EXHAUST — Air Intake Plenum <Turbo>

AIR INTAKE PLENUM <Turbo>
REMOVAL AND INSTALLATION

Post-installation Operation
e Adjustrment of Accelerator Cable
(Refer to GROUP 13 - SEngine Tortrol)

18 Nm
13 ft.lbs. 16

O-ring

/
Turbocharger
0S5F0003

Removal steps

1. Connection.air hose A

. Connection of accelerator cable

. Throttle body assembly

. Throttle body gasket

. Air pipe A

. Connection of vacuum hose

. Connection of brake booster vacuum hose

. Harness connecter

. Connection of clutch booster vacuum hose

. EGR temperature sensor <Vehicles for
California>

«»

COoo~NoOUTRWN

-

11.
12.
13.
14,
15.
16.
17.
18.
19.

M15UA-C

18 Nm

15  13tt.ibs.
05F0031

EGR valve

EGR valve gasket

EGR pipe installation bolts

EGR pipe gasket

Connection of air intake plenum stay
Air intake plenum installation bolts
Air intake plenum installation nuts
Air intake plenum

Air intake plenum gasket

SERVICE POINT OF REMOVAL M15UBAC3
3. REMOVAL OF THROTTLE BODY ASSEMBLY

Leaving the water hoses and vacuum hoses in their
installed positions, remove from the air intake plenum.

TSB Revision
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INTAKE AND EXHAUST - Air Intake Plenum <Turbo> 15-15

Protrusion

Throttle body

Air
intake
plenum  osroos7

INSPECTION M15UCAD3

Check the following points; replace the part if a problem is
found.
AIR INTAKE PLENUM

(1) Check air intake plenum for defect or cracks. Replace if

defective or cracked.
(2) Check load (negative pressure) of drain port. Clean if

required.

SERVICE POINT OF INSTALLATION M1SUDAB3
4. INSTALLATION OF THROTTLE BODY GASKET
Install with the gasket protrusion positioned as shown.

Caution
If installed in an incorrect direction, idling failure or

other problems may occur.

TSB Revision
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INTAKE AND EXHAUST - Intake Manifold

INTAKE MANIFOLD
REMOVAL AND INSTALLATION

Pre-removal Operation

¢ Release of Residual Pressure from
High Pressure Fuel Hose
(Refer to GROUP 13— Service
Adjustment Procedures.)

¢ Draining of Engine Coolant (Refer
to GROUP 00 -Maintenance Service,)

¢ Removal of Air Intake Plenum
(RefertoP.15-13, 14.)

Removal steps

@10

11.
12.

** 13.

ONOUTAWN =

. Connection for high-pressure fuel hose
. O-ring

. Connection for fuel return hose

. Connection for vacuum hoses

. Connection for injector connector

. Delivery pipe (with injectors)

Insulators

. Timing belt upper cover
. Intake manifold mounting NUt <Non turbo>

Intake manifold mounting nut <Turbo>
Cone disc spring <Turbo>

Intake manifold-

Intake manifold gasket

M15MA-B

Post-installation Operation

¢ Installation of Air Intake Plenum
(Refer to P.15-13, 14.)

e Filling of Engine Coolant
(Refer to GROUP 00 - Maintenance
Service.)

¢ Adjustment of Accelerator Cable
{(Refer to GROUP 13 — Engine
Control.)

. Checkina for Fuel Leakage

03N0012

TSB Revision
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INTAKE AND EXHAUST - Intake Manifold. 15-17

Protrusion
01L0857

Intake manifold

7IN0090

) IﬁBPilgant
5/7

05L0077

INSPECTION MisMCAT2

Check the following points; replace the part if a problem is
found.

INTAKE MANIFOLD

(1) Check for damage or cracking of any part.

(2) Clogging of the negative pressure (vacuum) outlet port, or
clogging of the gas passages.

(3) Check deflection of installation surface with straight edge
and thickness gauge.

Standard value : 0.15 mm (.0059 in.) or less
Limit : 0.2 mm (.008 in.)

SERVICE POINTS OF INSTALLATION M1SMDAH
13. INSTALLATION OF INTAKE MANIFOLD GASKET
Install with gasket protrusions in the position illustrated.

10. INSTALLATION OF INTAKE MANIFOLD MOUNTING
NUT <Turbo>

Tighten the intake manifold mounting nuts one bank after

the other by the following ‘procedure.

(1) Tighten the nuts in the front bank to 3 to 5 Nm (2.2 to
3.6 ft.lbs.).

(2) Tighten the nuts in the rear bank to 12 to 15 Nm (9 to 11
ft.lbs.).

(3) Tighten the nuts in the front bank to 12 to 15 Nm (9 to
11 ft.lbs.).

(4) Repeat steps (2) and (3) one more time respectively.

9. INSTALLATION OF INTAKE MANIFOLD MOUNTING

NUT <Non Turbo>

Apply lubricant sparingly to the intake manifold mounting
nuts.

|TSB Revision




15-18 INTAKE AND EXHAUST - Turbocharger (Front)

TURBOCHARGER (FRONT)
REMOVAL AND INSTALLATION

M1I5LA-A

IPre-removal and Post-installation Operation

'« Removal and Installation of Radiator
(Refer to GROUP 14 — Radiator.)

'« Removal and Installation of Transmission
Stay (Right) .

® Removel and Installation of Front Exhaust
Pipe(Refer to P.15-31.)

55— 65 Nm

1

O-ring

Cylinder
block

01R0618

40 — 47 ft.Ibs.
6 S

17 ft.Ibs.

55— 65 Nm
40 -~ 47 ft.Ibs.

Adjustment Procedures.)

10. Alternator assembly (i
{Referto GROUP 16 —
Alternator.)

11. Engine oil level gauge guide

12. Heat protector B

e * 24. Turbocharger assembly
25. Air conditioner compressor
26. Tension pulley bracket
27. Air conditioner compressor
28. Oil pipe

45 Nm

05F0043

12-15Nm
9-11 ft.lbs.
Removal steps 13. Water pipe A
®« 1. Air hose C 14. Water pipe B
»& 2 Air intake hose B 15. Connection of oxygen sensor
»« 3. Air hose D 16. Turbocharger & fitting assembly
4. Air hose A 17. Gasket
e * 5 Air hose B. 18. Ring
6. Air pipe B e *®»a 19 Oxygen sensor
o + 7.Airhose E 20. Turbocharger stay
8. Air pipe C 21. Exhaust fitting
9. Drive belt 22. Gasket
(Refer to GROUP 11 - Service 23. Oil return pipe

bracket

33 ft.ibs.

-13Nm
-}g-Sft.lbs.

| TSB Revision
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INTAKE AND EXHAUST - Turbocharger (Front) 15-19

SERVICE POINTS OF REMOVAL MISLBAE
19. REMOVAL OF OXYGEN SENSOR

Disconnect the connector of the oxygen sensor, and install
the special tool to the oxygen sensor.

MD998770

05F004¢

25. DISCONNECTION OF AIR CONDITIONER COMPRES-
SOR

Disconnect air conditioner compressor with hoses from the
bracket.

NOTE

The removed air conditioner compressor should be fas-
tened (by using rope, etc.) in a position that will not interfere
with the removal/installation of the turbocharger assembly.

INSPECTION MI5LCADY
TURBOCHARGER ASSEMBLY CHECK

e Visually check the turbine wheel and the compressor wheel
for cracking or other damage.

e Check whether the turbine wheel and the compressor
wheel can be easily turned by hand.

e Check for oil leakage from the turbocharger assembly.

e Check whether or not the waste gate valve remains open. If
any problem is found, replace the part after disassembly.

Compressor
wheel

01R0182

OIL PIPE AND OIL-RETURN PIPE CHECK

Check the oil pipe and oil-return pipe for clogging, bending, or
other damage.
If there is clogging, clean it.

SERVICE POINTS OF INSTALLATION MISLOAE
24. INSTALLATION OF TURBOCHARGER ASSEMBLY

Clean the alignment surfaces shown in the illustration.
Supply clean engine oil through the oil pipe installation hole
of the turbocharger assembly.

Caution
When cleaning, care must be taken so that a piece of

the gasket does not enter the oil passage hole.

05F002(
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INTAKE AND EXHAUST - Turbocharger (Front)

05F0048

Intercooler
left
e Matchmark
Hose end paint
Pipe end protrusion

05F0028

e Matchmark
Hose end paint
Pipe end protrusion

Intercooler =
right Airhose D

05F0029

Airintake hose A

Airintake hose B

05F0023

19. INSTALLATION OF OXYGEN SENSOR
Use the special tool to install the oxygen sensor.

7. INSTALLATION OF AIR HOSE E / 5. AIR HOSE B

Aligning the marks at the points indicated by the arrows,
insert securely into the stepped portion of the pipe or until

seated.
Caution

Be careful not to allow any foreign matter to get into

the hoses or pipes.

3. INSTALLATION OF AIR HOSE D / 1. AIR HOSE C

Aligning the marks at the points indicated by the arrows,
insert securely into the stepped portion of the pipe.

Caution

Be careful not to allow any foreign matter to get into

the hoses or pipes.

2. INSTALLATION OF AIR INTAKE HOSE B
Engaging the notches with A marks at the points indicated

by the arrows, insert until seated.

Insert the turbocharger end of air intake hose B completely.

| TSB Revision
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INTAKE AND EXHAUST - Turbocharger (Rear)

15-21

TURBOCHARGER (REAR)
REMOVAL AND INSTALLATION

M15LA-B

Pre-removal Operation

® Draining of the Engine Coolant
(Refer to GROUP 00 — Maintenance
Service.)

® Removal of Front Exhaust Pipe
(Refer to P.15-31.)

IPost-installation Operation
« Installation of Front Exhaust Pipe
(Referto P.15-31.)

o Refilling of the Engine Coolant
Refer to GROUP 00 - Maintenance
ervice.)

» Adjustrment of Accelerator Cable

{Referto GROUP 13 - Engine

24 Nm

10— 13Nm_——§ 17 ft.Ibs.
7-9ft.lbs. \§

55— 65 Nm
40— 47 ftibs. 4 ftibs.
18Nm’
13 ft.lbs. N

Removal steps

1. Battery
2. Connection of accelerator cable
{engine side)
Air hose A
. Airpipe A
. Heat protector F
. Clutch booster vacuum hose
. Connection of accelerator cable
(pedal side)
»e 8 Ajr intake hose A
»e 9 Air intake hose C
e *»«10. Oxygen sensor
11. Heat protector D
12. EGR pipe

©o ~ouh®

| 20Nm

d e
22 ft. Ib
N

25

14 ft.lbs. 17 e

19 Nm

¥ re—13ftibs

9Nm 10
: 45 Nm
7 ft.ibs. 12-15Nm  osF0041
33 ft.ibs. 9- 11 ft.ibs.
13. Eye bolt
e * 14, Oil pipe
15. EGR valve

16. Water pipe A
17. Water pipe B
18. Exhaust fitting
19. Heat protector E
20. Gasket
21,. Turbocharger & return pipe assembly
22, Oil return pipe
e * 23. Turbocharger assembly
24. Gasket
25. Ring
26. Exhaust fitting stay

Control.) [
23 O-ring
] - 05F0003
10-13 Nm
4 ft.lbs. E 7 -9 ft.lbs.
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INTAKE AND EXHAUST - Turbocharger (Rear)

MD998770

Compressorw h e e | \\—_|
~

01R0182

05F0019

MDg98770

— 7\

0SF0047

MI1SLBAF

SERVICE POINT OF REMOVAL
10. REMOVAL OF OXYGEN SENSOR

Disconnect the connector of the oxygen sensor, and install
the special tool to the oxygen sensor.

INSPECTION
TURBOCHARGER ASSEMBLY CHECK

e Visually check the turbine wheel and the compressor wheel
for cracking or other damage.

e Check whether the turbine wheel and the compressor
wheel can be easily -turned by hand.

e Check for oil leakage from the turbocharger assembly.

e Check whether or not the waste gate valve remains open. If
any problem is found, replace the part after disassembly.

M1SLCAD2

OIL PIPE AND OIL-RETURN PIPE CHECK

Check the oil pipe and oil-return pipe for clogging, bending, or
other damage.
If there is clogging, clean it.

SERVICE POINTS OF INSTALLATION
23. INSTALLATION OF TURBOCHARGER ASSEMBLY
Clean the alignment surfaces shown in the illustration.

Caution
When cleaning, care must be taken so that a piece of
the gasket does not enter the oil passage hole.

14. INSTALLATION OF OIL PIPE

Supply clean engine oil through the oil pipe installation hole
of the turbocharger assembly.

M1SLDAF

10. INSTALLATION OF OXYGEN SENSOR
Use the special tool to install the oxygen sensor.

|TSB Revision J
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INTAKE AND EXHAUST - Turbocharger (Rear) 15-23

‘ Air intake 9.

Air intake hose A i
Air intake hose B

05F0023

INSTALLATION OF AIR INTAKE HOSE C / 8. AIR INTAKE
HOSE A

Engaging the notches with A marks at the points indicated
by the arrows insert until seated.

Insert the turbocharger end of air intake hose C completely.

_ ® Matchmark 4. INSTALLATION OF AIR PIPE A / 3. AIR HOSE A
Air hose A Hose end paint . . .
Pipe end .... Aligning the marks at the points indicated by-the arrows,
protrusion insert securely into the stepped portion of the pipe.
Air pipe A Caution

Airhose C

Air hose G

05F002¢3

Be careful not to allow any foreign matter to get into
the hoses or pipes..
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15-24 INTAKE AND EXHAUST - Turbocharger

TURBOCHARGER
DISASSEMBLY AND REASSEMBLY

Disassembly steps
1 Snap pin
2. Waste gate actuator
3. Coupling
»« 4, Turbine housing
e» e 5 Snap ring
« o * 6. Cartridge assembly
e *7.0-ring
8. Compressor cover

MISLE- -

7iINOOS8

6INOOS53

BINOOSA

SERVICE POINTS OF DISASSEMBLY MISLFAC
5. REMOVAL OF SNAP RING

Place the compressor cover assembly on the floor with its
end surface down and remove the snap ring with pliers.

Caution
During removal, hold with a finger the snap ring which

can spring out.

6. REMOVAL OF CARTRIDGE ASSEMBLY

Remove the cartridge assembly by tapping the compressor
cover with a soft hammer.

Caution

Some resistance will be experienced in the removal due
to the O-ring on the cartridge assembly.
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INTAKE AND EXHAUST - Turbocharger 15-25

O-ring

3EN234

Dowel pin

Compressor
cover

61 NO070

6INOOS7

INSPECTION M1sLGAB
TURBOCHARGER

{1) Manually open and close the waste gate valve to make sure
it operates freely.

{2) Inspect the oil passage in the cartridge for signs of deposits
or blockage.

(3) Clean the inlet section of the compressor cover with a rag.
Inspect it for signs of contact with the compressor turbine.
If worn, replace it.

SERVICE POINTS OF REASSEMBLY M1sLHAC
7. INSTALLATION OF O-RING

Coat the inner surface of a new O-ring with a thin film of
engine oil, and set it in the groove of the cartridge
assembly.

Caution
Be careful not to damage the O-ring while installing it
as oil leakage could resuilt.

6. INSTALLATION OF CARTRIDGE ASSEMBLY

{1) Coat the outer circumference of the cartridge assembly
O-ring with a thin film of engine oil.

(2) Install the cartridge assembly on the compressor cover
by aligning the dowel pin.
Caution
When installing the cartridge assembly on the
compressor cover, be careful not to damage the
compressor wheel blades.

5. INSTALLATION OF SNAP RING

Place the cartridge assembly with the compressor cover
faced down and install the snap ring.

Caution
Install the snap ring with the tapered side of its outside
diameter up.

4. INSTALLATION OF TURBINE HOUSING

Install the compressor cover and cartridge assembly on the
turbine housing with the dowel pin in alignment.

Caution

1. Be careful not to damage the blades of the turbine
wheel.

2. Be careful to install the turbine housing in the
correct direction.
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15-26 INTAKE AND EXHAUST - Turbocharger
TEST OF WASTE GATE ACTUATOR OPERATION

MISLIAC

Using a tester, apply a pressure of approx. 48 kPa (6.8 psi) to )
the actuator and make sure that the rod moves. N

Caution

Do not apply a pressure of more than 61 kPa (8.7 psi) to the
actuator. Otherwise, diaphragm may be damaged.
. Never attempt to adjust the waste gate valve.

7INO099
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INTAKE AND EXHAUST — Exhaust Manifold <Non Turbo> 15-27

EXHAUST MANIFOLD <Non Turbo> M15NA-B
REMOVAL AND INSTALLATION

Pre-removal and Post-installation Operation

¢ Removal and Installation of Front Exhaust Pipe
(Referto P.15-30.)

¢ Removal and Installation of Condenser Fan Motor
Assembly <Vehicles with Air Conditioner>
(Refer to GROUP 14 - Radiator.)

Cylinder
block

O-ring

3
12— 15 Nm
2 911 ft.lbs. )

01R0618

60 Nm
_43ft.lbs.

18 Nm
13 ft.Ibs.

45 Nm
33 ft.ibs.

24Nm
17 ft.ibs.

12-15Nm
9-11ft.lbs.

45 Nm 45 Nm
33 ft.lbs. 33 ft.lbs. |  osFoos3
7 8
Removal steps of exhaust manifold (front) Removal steps of exhaust manifold (rear)
1. Drive belt (Alternator) 7. Stud
(Refer to GROUP 11 - 8. Heat protector o
Service Adjustment procedures) 9. EGR pipe <Vehicles for California>
2. Alternator assembly 10. Exhaust manifold (rear)
3. Oil level gauge guide 11. Gasket

4. Heat protector
5. Exhaust manifold (front)

6. Gasket
INSPECTION MiSNCAUZ
Check the following points; replace the part if a problem is
found.

e Check for damage of cracking of any part.
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15-28 INTAKE AND EXHAUST - Exhaust Manifold <Turbo>

EXHAUST MANIFOLD <Turbo> MISNA-C

REMOVAL AND INSTALLATION

12-15Nm
9 - 11 ft.ibs.

Removal steps of exhaust manifold (front)

1. Heat protector
»« 2. Exhaust manifold (front)
»« 3. Exhaust manifold stay
4. Gasket

Removal steps of exhaust manifold (rear)

Pre-removal and Post-installation Operation
« Removal and Installation of Turbocharger Assembly
(Refer to P.15-18, 21.)

Cone disc spring

7INO115

5. Heat protector [N |
»e 6. Exhaust manifold (rear}
7. Gasket 05£0025
INSPECTION MISNCAU3

Check the following points; replace the part if a problem is
found.
e Check for damage of cracking of any part.

SERVICE POINTS OF INSTALLATION M1SNDAH
6. INSTALLATION OF EXHAUST MANIFOLD (REAR)
Tighten the nuts in the following order.

(1) Tighten five nuts @ to 30 Nm (22 ft.Ibs.).
(2) Tighten nuts to 47 — 53 Nm (34 - 38 ft.bs.).
(3) Back off nuts @) until torque value of 10 Nm (7 ft.Ibs.) is

achieved.
(4) Tighten nuts to 29 — 31 Nm (21 - 22 ft.lbs.).
NOTE
1. Fit the cone disc spring with the grooved side facing
the nut.

2. Install the nut, cone disc spring and washer in the
order shown in the illustration.

TSB Revision
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INTAKE AND EXHAUST — Exhaust Manifold <Turbo> 15-29

3.1
Exhaust
manifold
stay
Exhaust
manifold
05F0017
2.
® ©

Cone disc spring 7INOW;

NSTALLATION OF EXHAUST MANIFOLD STAY

With the exhaust manifold stay resting on the exhaust
manifold, fit it along with the exhaust manifold over the
studs.

INSTALLATION OF EXHAUST MANIFOLD (FRONT)
Tighten the nuts in the following order.

(1) Tighten four nuts @© to 30 Nm (22 ft.ibs.).

(2) Temporarily tighten the turbocharger to the exhaust
manifold.

(3) Tighten nut ® to 30 Nm (22 ft.lbs.).

(4) Tighten nuts @ and ® to 47 — 53 Nm (34 — 38 ft.Ibs.).

(5) Back off nuts ® and ® until torque value of 10 Nm (7
ft.lbs.} is achieved.

(6) Tighten nuts & and ) to 29 — 31 Nm (21 — 22 ft.lbs.).

NOTE

1. Fit the cone disc spring with the grooved side facing
the nut.

2. Install the nut, cone disc spring and washer in the
order shown in the illustration.
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15'30 INTAKE AND EXHAUST — Exhaust Pipe, Main Muffler and Catalytic Converter <Non Turbo>

EXHAUST PIPE, MAIN MUFFLER AND CATALYTIC CONVERTER

<Non Turbo>
REMOVAL AND INSTALLATION

Removal steps
’ 1.

M15RA-A

Main muffler and center exhaust
pipe installation bolts

L‘ ~~~~~~~~ . Gasket
50 Nm 27 «» . Rubber hangers
36 ft.Ibs. & - . Rubber "nanger
- . Main muffler
Mouldings

—
—_

50 Nm

18 36ft.lbs.

N e
~NOoO U hhwWN

_—
13 Nm
13 Nm 9 ft.lbs.
9 ft.lbs.
16 50 Nm

8 36ftlbs.

23.

25.
26.

27.

_.
OO 0~ U W

18.

19.
20.
21,
22,

24,

. Hanger brackets
. Catalytic converter and center

exhaust pipe installation bolts

. Hanger bracket

. Protector

. Rubber hangers

. Center exhaust pipe

. Gasket

. Rubber hangers

. Hanger bracket

. Hanger brackets

. Rear floor heat protector

13 Nm

Catalytic converter and front
exhaust pipe installation bolts
Catalytic converter

Gasket

OXP/gien Sensor connection
Self-locking nuts

Rubber hanger

Front exhaust pipe

Gasket

Hanger bracket

Front floor heat protector

05F0039

SERVICE POINTS OF REMOVAL
3. 4. REMOVAL OF RUBBER HANGER / 5. MAIN MUFFLER
Support with a transmission jack, etc.

INSPECTION

e Check the mufflers and pipes for corrosion or damage.
e Check the rubber hangers for deterioration or damage.
e Check for gas leakage from mufflers and pipes.

M15RCAM

) 05F0016
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INTAKE AND EXHAUST — Exhaust Pipe, Main Muffler and Catalytic Converter <Turbo> 15-31
" EXHAUST PIPE, MAIN MUFFLER AND CATALYTIC CONVERTER

<Turbo> M15RA-B
\~ REMOVAL AND INSTALLATION oa
}gf"\t'IirI;S 2 30 45N
. . m
33 ft.ibs.
2 % é/
35 m3e 33 il 37

12-15Nm

9-11ftlbs.
18 Nm
13ftlbs. o
28
13 Nm
9 ft.lbs.
// )
- 13 Nm
) R — 9 ft.Ibs,
b/ —
13 Nm
9 ft.lbs.
17 50 Nm

36 ft.lbs.

05F0012

Removal steps

1. Main muffler and center 13. Center exhaust pipe 25. Gaskets
exhaust pipe installation 14, Gasket 26. Self-locking nuts
bolts 15. Rubber hangers 27. Catalytic converter (Right)
2. Protector 16. Hanger brackets 28. Gasket
o + 3. Connection of cable assembly  17. Hanger bracket 29. Hanger bracket
- 4. Rubber hangers 18. Rear floor heat «» 4 41 30. Oxygen sensor connection
- 5. Rubber hangers protector 31. Heat protector D
(i 6. Main muffler 19. Catalytic converter and front 32. EGR pipe connection
7. Gasket exhaust pipe installation bolts 33. Gasket
8. Mouldings 20. Catalytic converter 34. Catalytic converter (Left)
9. Hanger brackets 21. Gasket 35. Heat protector E
10. Catalytic converter and center  22. Self-locking nuts 36. Gasket
K J exhaust pipe installation nuts ~ 23. Rubber hanger 37. Front floor heat protector
11. Hanger bracket 24. Front exhaust pipe

12. Rubber hangers
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15'32 INTAKE AND EXHAUST - Exhaust Pipe, Main Muffler and Catalytic Converter <Turbo>

SERVICE POINTS OF REMOVAL M15REAA
4. 5. REMOVAL OF RUBBER HANGER / 6. MAIN MUFFLER
Support with a transmission jack, etc. \\J

1
MD998770

—

30. REMOVAL OF OXYGEN SENSOR

Disconnect the connector of the oxygen sensor, and install
the special tool to the oxygen sensor.

05F0047

INSPECTION M1SRCAN

e Check the mufflers and pipes for corrosion or damage.

e Check the rubber hangers for deterioration or damage.

e Check for gas leakage from mufflers and pipes.

e Check if the main muffler active exhaust system valve can N
be moved smoothly by hand. \J i

MD998770

——

SERVICE POINTS OF-INSTALLATION M15RDAI
30. INSTALLATION OF OXYGEN SENSOR
Use the special tool to install the oxygen sensor.

Paint mark ]

3. INSTALLATION OF CABLE ASSEMBLY

Install with the paint mark facing up and adjust the adjusting
nut to obtain the illustrated dimension.

05F0021
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INTAKE AND EXHAUST — Active Exhaust System 15-33
ACTIVEEXHAUST SYSTEM e
REMOVAL AND INSTALLATION

J

Removal steps

0OSF0005

. . Pre-removal and Post-installation Operation
1. Active exhaust system control unit o Removal and Installation of Rear Side Trim (LH)
»« 2 Connection of cable (Actuator side) (Refer to GROUP 524 - Trims.)
3. Actuator
4. Protector
o + 5. Connection of cable (Muffler side)
6. Cable

Paint mark ,— 20mm {.79in.)

Adjusting nut

SERVICE POINTS OF INSTALLATION
5. INSTALLATION OF CABLE (Muffler Side)

Install with the paint mark facing up and adjust the adjusting
nut to obtain the illustrated dimension.

M15WDAA

0S5F0021

Adjusting nuts

2. INSTALLATION OF CABLE (Actuator Side)

After adjusting the cable on the muffler side, adjust the

adjusting nuts for an inner cable play of 0 to 1 mm (0 to .04
in.).

05F002
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15-34 INTAKE AND EXHAUST — Active Exhaust System

=~ |NSPECT|ON M15WCAA
\A( &/ ACTIVE EXHAUST SWITCH

Switch garnish B (1) Remove switch garnish B from the knee protector. N )
et

——————{ 05F0052

(2) Operate the switch and check the continuity between the
terminals.

Terminal
) 2 3 5 6 1 4
Switch position

TOUR e O— O @
SPORT ILL
NOTE

O-0 indicates that there is continuity between the terminals.

05F005
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17-1

EMISSION

CONTROL 4

CONTENTS
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17-2 EMISSION CONTROL - Specifications / Troubleshooting

SPECIFICATIONS
GENERAL SPECIFICATIONS mi7ca. - \
N
Items Specifications
Crankcase emission control system Closed type with positive crankcase ventilation
valve
Evaporative emission control system Canister storage type
Canister Charcoal type
Purge control solenoid valve ON/OFF solenoid valve
Exhaust emission control system
Exhaust gas recirculation system
EGR valve Vacuum-activated diaphragm type
EGR temperature sensor <California> Thermistor type
EGR control solenoid valve <California — Non Turbo, Turbo> Duty cycle solenoid valve
Catalytic converter Monolith type
Location <Non-Turbo> Under floor
<Turbo> Turbocharger outlet (front bank and rear bank)
and under floor
SERVICE SPECIFICATIONS M17CB. .
Items Specifications
Purge control solenoid valve coil resistance {2 36 — 44 [at 20°C (68°F}] .
EGR temperature sensor resistance k() 60 - 83 [at 50°C (122°F)| \ )
11 - 14 [at 100°C (212°F}]
EGR control solenoid valve coil resistance €2 36 — 44 [at 20°C (68°F)] |
TROUBLESHOOTING mivea.
Symptom Probable cause Remedy
Engine will not start Vacuum hose disconnected or damaged Repair or replace
or hard to start . :
The EGR valve is not closed Repair or replace
Malfunction of the purge control solenoid valve Repair or replace
Rough idle or engine The EGR valve is not closed Repair or replace
stalls
Vacuum hose disconnected or damaged Repair or replace
Malfunction of the positive crankcase ventilation Replace
valve
Malfunction of the purge control system Check the system; if there is a
problem, check its component parts
Engine hesitates or Malfunction of the exhaust gas recirculation Check the system; if there is a
J00r acceleration system problem, check its component parts
=xcessive il Positive crankcase ventilation line clogged Check positive crankcase ventila-
zonsumption tion system ; )
. . . . . . v
2oor fuel mileage Malfunction of the exhaust gas recirculation Check the system; if there is a
system problem, check its component parts
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EMISSION CONTROL - Vacuum Hoses 17-3

VACUUM HOSES

[ VACUUM HOSES ROUTING
o <Federal — Non Turbo>

®
Throttle body
Purge control R)
solenoid valve
Canister
O
Fuel pressure ' D
regulator Vehicle front
L: Light blue
R: Red
B: Black
7EMO131
\/ <California — Non Turbo>
EGR control
solenoid valve
EGR valve
Purge control R OfG
solenoid valve
P
Canister
Throttle
body
Fuel pressure :
regulator i
G: Green egulato Vehicle front
4 Y: Yellow
( Y, L: Light blue
R: Red
B: Black
7EMQ132
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17-4 EMISSION CONTROL - Vacuum Hoses

N

<Turbo>
Waste gate control
Fuel pressure control EGR control solenoid valve
solenoid valve solenoid valve /
waste gate actuator
3 EGR valve
VA
/ i Turbocharger
Purge control
solenoid valve
|
R :
Bypass valve / ; %
yd Fuel pressure regulator @
G: Green Purge control valve Vehicle front
Y: Yellow
. H AY .
Iﬁ: E'SE" blue Waste gate actuator Turbocharger
B: Black
W:White
7EM0133
INSPECTION MI7JCAF

(1) Referring to the VACUUM HOSES ROUTING, confirm that
the vacuum hoses are properly connected.

(2) Check the hoses for irregularities (disconnection, loose-
ness, etc.) and confirm that there is no breakage or
damage.

INSTALLATION M17JDAF

(1) When connecting a hose, firmly press it onto the nipple.
(2) Referring to the VACUUM HOSES ROUTING, connect the
hoses correctly.

TSB Revision
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EMISSION CONTROL - Crankcase Emission Control System 17-5

CRANKCASE EMISSION CONTROL SYSTEM MI7KA-

q COMPONENTS LOCATION
o

_
= ‘\

uils ~ ,\

/‘Q { q’

/ Contiton e < /1
L7 C7eM0134

<)
g A
o v
-5 Frmen] —~=7FU1002
Name Symbol

Positive crankcase ventilation valve

A

7EMO125

Positive crankcase
ventilation valve

7EMO0109

CRANKCASE VENTILATION SYSTEM INSPEC-
TlON M17IABG

(1) After disconnecting the ventilation hose from the positive
crankcase ventilation valve, disconnect the positive crank-
case ventilation valve from the rocker cover, and reconnect
the positive crankcase ventilation valve to the ventilation
hose.

(2) Idle engine, put finger on the opening end of the positive
crankcase ventilation valve, and check that the negative
pressure of the intake manifold is felt with finger.

NOTE
At this time, the plunger in the positive crankcase ventila-
tion valve moves back and forth.

(3) If negative pressure is not felt, clean or replace the positive
crankcase ventilation valve.

POSITIVE CRANKCASE VENTILATION VALVE

M17IACC

INSPECTION

(1) Remove the positive crankcase ventilation valve.

(2) Insert a thin stick into the positive crankcase ventilation
valve from the threaded side to check that the plunger
moves.

(3) If the plunger does not move, the positive crankcase
ventilation valve is clogged. Clean it or replace.

INSTALLATION

Install the positive crankcase ventilation valve and tighten to

specified torque.

Specified tightening torque: 10 Nm (7.2 ft.Ibs.)
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EMISSION CONTROL - Evaporative Emission Control System

EVAPORATIVE EMISSION CONTROL SYSTEM

COMPONENTS LOCATION

R
TN

Q3

[~
Ny
{]
4
7FL1002
Name Symbol

Canister B

Purge control solenoid valve A

Purge control valve <Turbo> | C |

-~ Purge control Z
__solenoid valve =

7FU1009

valve

P T T~ T TEMO137

7EMO13¢€

M17LA- -

),
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EMISSION CONTROL - Evaporative Emission Control System

17-7

PURGE CONTROL SYSTEM INSPECTION <Non Turbo>

Throttie body

Canister l

004
I

Purge control
solenoid valve

M17IBBP

L
¥

jll‘!

Control
relay

-

Barometric pressure sensor

Intake air temperature sensor

Engine coolant temperature sensor

Engine control unit

Air flow sensor

7EMO181

nected.

(1) Disconnect the vacuum hose (red stripes) from the throttle
body and connect it to a hand vacuum pump.
(2) Plug the nipple from which the vacuum hose is discon-

(3) Under the engine conditions shown below, check by
applying vacuum from a hand vacuum pump.

When engine is cold — engine coolant temperature:
60°C (140°F) or less

Engine operating Applying vacuum Result
7EMO140 condition
tdling 375 mmHg Vacuum is maintained
(14.8in.Hg)
3,000 rpm
When engine is hot — engine coolant temperature:
70°C (158°F) or higher
Engine operating Applying vacuum Result
condition
ldiing 375 mmHg Vacuum is maintained
(14.8 in.Hg)
3,000 rpm within Try applying Vacuum leaks
three minutes after vacuum -
starting engine
3,000 rpm after 375 mmHg Vacuum will be main-
three minutes (14.8 in.Hg) tained momentarily, after
have elapsed which it will leak.
after staiting
engine NOTE )
The vacuum will leak con-
tinuously if the altitude
is 2,200 m (7,200 ft.) or
higher, or the intake arr
temperature is 50°C
(122°F) or higher.
TSB Revision
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EMISSION CONTROL - Evaporative Emission Control System

PURGE CONTROL SYSTEM INSPECTION <Turbo>

Purge control
valve \

M17IBBQ

Canister

PLuine santrol
solenoid valve l

Control
\ relay

F
T

7477

Barometric pressure sensor

Intake air temperature sensor

Engine coolant temperature sensor

||
VoL

|
?.q Engine control unit

Air flow sensor

6EMO0215

(1) Disconnect the purge air hose from the air intake hose, and
plug the air intake hose. Then, connect the hand vacuum
pump to the purge air hose.

(2) Under the engine conditions shown below, check by
applying vacuum from a hand vacuum pump.

When engine is cold — engine coolant temperature:
60°C (140°F) or less

Engine operating Applying vacuum Result
condition
Idling 375 mmHg Vacuum is maintained
(14.8 in.Hg)
3,000 rpm

When engine is hot - engine coolant temperature:
70°C (158°F) or higher

Engine operating Result

Applying vacuum
condition

have elapsed
after starting
engine

ldling 375 mmHg Vacuum is maintained
(14.8 in.Hg)

3,000 rpm within Try applying Vacuum leaks

three minutes after vacuum

starting engine

3,000 rpm after 375 mmHg Vacuum will be main-

three minutes (14.8 in.Hg) tained momentarily, after

which it will leak.

NOTE

The vacuum will leak con-
tinuously if the altitude

is 2,200 m (7,200 ft.) or
higher, or the intake air
temperature is 50°C
(122°F) or higher.

| TSB Revision




EMISSION CONTROL - Evaporative Emission Control System 17-9

4 /
Purge hose -----
nipple ;

-
7EMO0143

Voouum

Engine speed (rpm]

3FU262

PURGE PORT VACUUM CHECK M1718KD
Check Condition
Engine coolant temperature: 80 — 95°C (176 — 205°F)

(1) Disconnect the vacuum hose from the throttle body purge
hose nipple and connect a hand vacuum pump to the

nipple.

(2) Start the engine and check to see that, after raising the
engine speed by racing the engine, vacuum remains fairly
constant.

NOTE
If there is no vacuum created, it is possible that the throttle
body port may be clogged and require cleaning.

PURGE CONTROL VALVE <Turbo> M171BCE
INSPECTION

(1) Remove the purge control valve.

(2) Connect a hand vacuum pump to the vacuum nipple of the
purge control valve.

(3) Apply a vacuum of 400 mmHg (15.7 in.Hg.) and check
airtightness. )

(4) Blow in air lightly from the canister side nipple and check
conditions as follows.

l Hand vacuum pump vacuum | Normal condition |

7FU1029

| 0 mmHg(0in.Hg.) Air does not blow through
{(No vacuum is applied)

I -- 200 mmHg (8.0in.Hg.) or more ' Air blow through

(5) Connect a hand vacuum pump to the positive pressure
nipple of the purge control valve.

(6) Apply a vacuum of 400 mmHg (15.7 in.Hg.) and check
airtightness.

PURGE CONTROL SOLENOID VALVE M171BFI
INSPECTION

NOTE
When disconnecting the vacuum hose, make an identification
mark on it so that it can be reconnected to the original position.

(1) Disconnect the vacuum hoses (non stripe and red stripe
hose) from the solenoid valve.

(2) Disconnect the harness connector from solenoid valve.

(3) Connect a hand vacuum pump to the nipple to which the
red-striped vacuum hose was connected.
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17-10 EMISSION CONTROL - Evaporative Emission Control System

“Purge control ==
_solenoid valve = 3

7FU1009

ECI510

(4) Apply a vacuum and check for airtightness when voltage
applied directly to the purge control solenoid valve and
when the voltage is discontinued.

Battery voltage Result
Non-Turbo When applied Vacuum leaks
When discontinued Vacuum is maintained
Turbo When applied Vacuum is maintained
When discontinued Vacuum leaks

BEM137

(5) Measure the resistance between the terminals of the
solenoid valve.

Standard value: 36 — 44 Q [at 20°C (68°F}]

AIR FLOW SENSOR, ENGINE COOLANT TEMPER-
ATURE SENSOR AND INTAKE AIR TEMPERA-
TURE SENSOR M17IBGF

To inspect these parts, refer to GROUP 13 — MPI System
Components.

AIR CONDITIONER SWITCH MI7IBHE

To inspect the air conditioner switch, refer to GROUP 55 — Air
Conditioner Switch.

OVERFILL LIMITER (TWO-WAY VALVE) M17iBEF

To inspect the overfill limiter (two-way valve), refer to GROUP
13 — Fuel Tank.

CANISTER MiTBIF

To inspect the canister, refer to GROUP 13 — Fuel Line and
Vapor Line.

FUEL FILLER CAP INSPECTION 171808

Check the gasket of the fuel filler cap, and the filler cap itself,
for damage or deformation; replace the cap if necessary.

TSB Revision |
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EMISSION CONTROL -~ Exhaust Gas Recirculation (EGR) System 17-11

EXHAUST GAS RECIRCULATION (EGR) SYSTEM —
COMPONENTS LOCATION

— I - I =
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) SEY
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)\ S/
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=)
oy = - A
© N e, P -
7FU1002
Name Symbol
‘ EGR control solenoidvalve C
<California — Non Turbo, Turbo>

EGR temperature sensor <California>

EGR valve <California ~ Non Turbo, Turbo>

7FUT010

EGR control
solenoid valve

7FU10M
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EMISSION CONTROL - Exhaust Gas Recirculation (EGR) System

EGR SYSTEM INSPECTION <California —No»
Turbo, Turbo> mi7icso

(1) Disconnect the vacuum hose (green stripe) from the EGR
valve, and connect a hand vacuum pump through the
three-way terminal.

(2) Regarding cold condition [coolant temperature: 20°C (68°F)
or less] and warm condition [coolant temperature: 70°C
(158°F) or more] of the engine, check the following two
points:

<Cold condition of engine>

Engine operation Normal state
Race the engine by The negative pressure does
rapidly press in the not vary.
accelerator pedal. {Atmospheric pressure)

&

( nipple

— EGR vacuum

——
————
—

Vacuum

Engine speed (rpm)

1FU446

<Warm condition of engine>

Engine operation [ Normal state
Race the engine by The negative pressure rises
rapidly press in the to 100 mmHg (3.9 in.Hg) or
accelerator pedal. more.

(3) Disconnect the three-way terminal, and connect the hand
vacuum pump to the EGR valve.

(4) When a negative pressure of 230 mmHg (9.1 in.Hg.) is
applied during idling, check that the engine stops or idles
unstably.

EGR VALVE CONTROL VACUUM CHECK
<California = Non Turbo, Turbo> MI7ICME

Check Condition

Engine coolant temperature: 80 — 95°C (176 — 205°F)

{1) Disconnect the vacuum hose from the throttle body EGR
vacuum nipple and connect a hand vacuum pump to the
nipple.

(2) Start the engine and check to see that, after raising the
engine speed -by racing the engine, vacuum raises pro-
portionately with the rise in engine speed.

NOTE

If there is a problem with the change in vacuum, it is
possible that the throttle body port may be clogged and
require cleaning.

[TSB Revision
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EMISSION CONTROL - Exhaust Gas Recirculation (EGR)} Svstem

17-13

6EM159

EGR VALVE <California — Non Turbo, Turbo>

M17ICKJ

INSPECTION

(1) Remove the EGR valve and check it for sticking, deposit of
carbon, etc.
If such condition exists, clean with adequate solvent to
ensure tight valve seat contact.

(2) Connect a hand vacuum pump to the EGR valve.

(3) Apply a vacuum of 500 mmHg (19.8 in.Hg.) and check
airtightness.

(4) Blow in air from one passage of the EGR to check condition
as follows.

Applying vacuum Result

45 mmHg (1.8 in.Hg.) or less Air does not blow through

230 mmHg (9.1 in.Hg.) or more Air blows through

Sensor

7EMN04

7FU1011

INSTALLATION

Install a new gasket and EGR valve, tighten bolts to specified
torque.

Specified tightening torque: 19 .Nm (13 ft.lbs.)

EGR TEMPERATURE SENSOR <California>
INSPECTION

(1) Remove the EGR temperature sensor.

(2) Place the EGR temperature sensor in water, and then
measure the resistance value between terminals 1 and 2
while increasing the water’'s temperature.

Replace the EGR temperature sensor if there is a significant
deviation from the standard value.

mi7icyc

Temperature °C {°F) Resistance k)

50 (122) 60 —83
100(212) 11-14
INSTALLATION

Install the EGR temperature sensor tighten to specified torque.
Specified tightening torque: 11 Nm (8 ft.Ibs.)

EGR CONTROL SOLENOID VALVE <California -
Non Turbo, Turbo> M17ICRE

INSPECTION

NOTE
When disconnecting the vacuum hose, make an identification
mark on it so that it can be reconnected to the original position.

{1) Disconnect the vacuum hose (yellow and green stripe) from
the solenoid valve.

(2) Disconnect the harness connector.

(3) Connect a hand vacuum pump to the nipple to which the
green-striped vacuum hose was connected.
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17-14 EMISSION CONTROL

— Exhaust Gas Recirculation (EGR) System / Catalytic Converter

6EMO187

B6EMO18¢

(4) Apply a vacuum and check for air-tightness when voltage
applied directly to the EGR control solenoid valve and when
the voltage is discontinued.

Battery voltage Result
When applied Vacuum is maintained
When discontinued Vacuum leaks

(5) Measure the resistance between the terminals of the
solenoid valve.

Standard value: 36 — 44 Q [at 20°C (68°F)]

AIR-FUEL RATIO CONTROL (MPI) SYSTEM  mncas

e To inspect the air-fuel ratio control (MPI) system, refer to
GROUP13 — Service Adjustment Procedures.

e For detailed information concerning the illumination pattern
of the malfunction-indicator light and other aspects of the
self-diagnosis function, refer to GROUP 13 -Self-diagnosis.

CATALYTIC CONVERTER m17NA..

REMOVAL AND INSTALLATION

Refer to GROUP 15 — Exhaust Pipe, Main Muffler and Catalytic
Converter.

INSPECTION M17NCAA

Inspect for damage, cracking or deterioration. Replace if faulty.

Caution

1. Operation of any type, including idling, should be
avoided if engine misfiring occurs. Under this condition
the exhaust system will operate at abnormally high
temperature, which may cause damage to the catalyst
or underbody parts of the vehicle.

2. Alteration or deterioration of ignition or fuel system, or
any type of operating condition which results in engine
misfiring must be corrected to avoid overheating the
catalytic converters.

3. Proper maintenance and tune up according to manufac-

N

turer’s specifications should be made to correct the \ ,.)

conditions as soon as possible.
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21-2

CLUTCH - specifications

SPECIFICATIONS

GENERAL SPECIFICATIONS M21CA. -
ltems Specifications
FWD AWD
Clutch operating method Hydraulic type Hydraulic type
Clutch disc
Type Single dry disc type Single dry disc type
Facing diameter
OD.xI.D. mmi{in) 225x150(8.9x5.9) 250x160(9.8x6.3)
Clutch cover assembly
Type Diaphragm spring strap Diaphragm spring strap
drive type drive type
Settingload N (lbs.) 6,300 (1,386) 9,200 (2,024)
Clutch release cylinder
.LD.  mmin) 19.05 (3/4) 19.05 (3/4)
Clutch master cylinder
I.D. mmiin)) 15.87 (5/8) 15.87 (5/8)
Clutch booster
Type - Vacuum type
Effective dia. of power cylinder  mm (in.) - 101 (4.0)
Boosting ratio [Clutch pedal depressing force] | - 1.7 [at 110N (24 Ibs.)]
SERVICE SPECIFICATIONS Mm21cB- -
terns Specifications

Standard value
Clutch pedal height ~mm (in.)
Clutch pedal stroke —mm (in.)

Amount of clutch pedal return from full pedal stroke
position to where operating sound of interlock switch
is produced mm (in.)

Clutch pedal clevis pin play ~ mm (in.)
Clutch pedal.free play ~ mm (in.)

Distance between the clutch pedal and the firewall when
the clutch is disengaged  mm (in.)

Booster push rod to master cylinder piston clearance

mm (in.) <AWD>

177 - 182 (6.97 - 7.17)
160 (6.29)
10-15(.394 - 591)

1-3(.04-.12)
6-13(.24-.51)
55 (2.2) or more

0.21 - 0.46 (.0082 - .0181)

Vacuum hose insertion distance ~ mm (in.) <AWD> 20-25(0.8~-1.0)
Limit

Facing rivet sink —mm (in.) 0.3(.012)

Diaphragm spring end height difference  mm (in.) 5 (.020)

| TSB Revision
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CLUTCH - Specifications / Troubleshooting

21-3

LUBRICANTS M21CD- -
K_/ Items Specified lubricants

Contact surface of release bearing and fulcrum of MITSUBISHI genuine grease

clutch release fork Part No.0101 011 or equivalent

Inner surface of clutch release bearing
Inner surface of clutch disc spline
Contact portion of release fork to release cylinder push rod

Inner surface of clutch release cylinder and outer
circumference of piston and cup

Inner surface of clutch master cylinder and outer
circumference of piston assembly

Clutch fluid Conforming to DOT3

SEALANT M21CE. -
Items Specified sealant
Thread part fitting 3M ADT Part No. 8660 or equivalent
TROUBLESHOOTING M21EAAM

Symptom Probable cause Remedy

/ ‘ Clutch slips Clutch pedal play too small Adjust
b’ Excessive wear of clutch disc facing Replace
Hardened clutch disc facing or oil on facing Replace

Clutch release fork not operating smoothly

Repair or replace

Settled or damaged diaphragm spring

Replace

Clogged hydraulic system

Repair or replace

Poorly adjusted clutch booster push rod <AWD> | Adjust
Gear shifting Clutch pedal play too large Adjust
failure
Large clutch disc distortion or runout Replace
Worn clutch cover assembly Replace
Worn or corroded clutch disc splines Replace
Separated clutch disc facing Replace
Worn clutch release bearing Replace
Damaged pressure plate or flywheel Replace

Leaky or clogged hydraulic system or air
trapped in hydraulic system

Repair or replace

Poorly adjusted clutch booster push rod <AWD>

Adjust

TSB Revision
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CLUTCH - Troubleshooting

Symptom

Probable cause

Remedy

Noisy clutch

Clutch pedal play too small

Adjust

incorrectly installed clutch cover assembly

Repair or replace

Excessive wear of clutch disc facing -

Replace

Clutch release fork not operating smoothly

Repair or replace

Worn clutch release bearing Replace
Settled or damaged torsion spring Replace
Damaged pilot bushing Replace
Poorly lubricated bearing sleeve sliding surface Repair
Heavy clutch pedal Poorly lubricated clutch pedal Repair
Poorly lubricated clutch disc splines Repair

Clutch release fork not operating smoothly

Repair or replace

Poorly lubricated bearing sleeve sliding surface Repair
Defective clutch booster <AWD> Replace
Leaky or clogged vacuum system <AWD> Repair
Clutch vibrates Worn or damaged clutch disc facing Replace
Qil on clutch disc facing Replace

Uneven diaphragm spring height

Repair or replace

Settied or damaged torsion spring

Replace

Damaged pressure plate or flywheel

Replace

Loose or damaged mounts

Tighten or replace

l TSB Revision
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CLUTCH - Service Adjustment Procedures

21-5

Clutch pedal height
1.
08Y041
<FWD> O
Vehicles.without Vebhicles
aut;)-crUlse control auto-cruise control
system
¥ Lock nut system
-
Clutch |
switch
08FO011 08F0012
7
q
08F0010
2.
Clutch pedal stroke Pedal
Pedal up
Lock nut
08F0054 14110052
AL\ 3.
Lock
nut
P .
Interlock switch
08F0055 08F0013

SERVICE ADJUSTMENT PROCEDURES
CLUTCH PEDAL INSPECTION AND ADJUSTMENT

M21FAAP

Measure the clutch pedal height (from the face of the pedal
pad to the firewall).

Standard value: 177 - 182 mm (6.97 - 7.17 in.)

If the clutch pedal height is not within the standard value
range, adjust as follows:

For vehicles without auto-cruise control system, turn and
adjust the bolt so that the pedal height is the standard
value, and then secure by tightening the lock nut to the
specified torque.

Vehicles with auto-cruise control system, disconnect the
clutch switch connector and turn the switch for standard
clutch pedal height. Tighten the lock nut to the specified
torque.

Specified torque: 13 Nm (9 ft.lbs.)

NOTE

When the pedal height is lower than the standard value,
loosen the bolt or clutch switch, and then turn the push rod
to make the adjustment. After making the adjustment,
tighten the bolt or clutch switch to reach the pedal stopper,
and then lock with the lock nut.

Measure the clutch pedal stroke.
Standard value: 160 mm (6.29 in.) or more

If the clutch pedal stroke deviates from the standard value,
turn the push rod to adjust the stroke.

Return the clutch pedal gradually from its full-stroke
position to measure amount of the return made by the
pedal until the interlock switch makes an operating sound.

Standard value: 10 - 15 mm (.394 — .591 in.)

If the amount of pedal return deviates from the standard
value, adjust it by loosening the lock nut and turning the
interlock switch.
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CLUTCH - Service Adjustment Procedures

Clutch pedal free play

08Y045

is disengaged

Distance between the clutch pedal
and the firewall when the clutch

08NOO1(

Good

14U0061

No good

\/\ 14U0062

When engine is
stopped

When engine is
started

\ 08F0030

4. Measure pedal play. In the case of AWD vehicles, depress
the pedal 2 or 3 times to eliminate booster negative
pressure with the engine stopped and then push the pedal
with a finger to measure the play.

Clutch pedal play (including play of clevis pin)
Standard value: 6 - 13 mm (.24 ~.51in.)

5. Measure the clearance to the toe board (or pedal stopper)
when the clutch disengages. In the case of AWD vehicles,
measure with the engine running.

Clearance to toe board when clutch disengages:
Standard value: 55 mm (2.2 in.) or more

6. If the play and/or clearance is out of specification, bleed the
hydraulic system or check the master cylinder, release
cylinder or clutch proper.

CLUTCH BOOSTER OPERATING INSPECTION
<AWD>

For simple checking of clutch booster operation, carry out the

following tests.

(1) Run the engine for one or two minutes, and then stop it.

(2) Step on the clutch pedal several times. with normal
pressure.

If the pedal depressed fully the first time but gradually
becomes higher when depressed succeeding times the
booster is operating properly.

If the pedal height remains unchanged, the booster is
faulty.

(3) with the engine stopped, step on the clutch pedal several
times with the same foot pressure to make sure that the
pedal height will not change.

Then step on the clutch pedal and start the engine.
If the pedal moves downward slightly, the booster is in
good condition. If there is no change, the booster is faulty.

(4) With the engine running, step on the clutch pedal and then
stop the engine.

Hold the pedal depressed for 30 seconds. If the pedal
height does not change, the booster is in good condition.
If the pedal rises, the booster is faulty.

If the above three tests are okay, the booster performance can

be determined as good.

If one of the above three tests is not okay at last, the check

valve, vacuum hose, or booster will be faulty.

M21FCAA

CHECK VALVE OPERATION CHECK <AWD>

M21FDAA

When checking the check valve, keep the check valve fit in the
vacuum hose.
1. Remove the vacuum hose.

Caution

The check valve is press-fit inside the vacuum hose and
do not remove the check valve from the vacuum hose.

TSB Revision
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CLUTCH - Service Adiustment Procedures

21-7

@

Intake
manifold side

® Cluteh
booster
side

| Valve
/

08F003

08F0005

2. Check the operation of the check valve by using a vacuum

pump.

Vacuum pump connection

Accept/reject criteria

Connection at the clutch
booster side (1)

A negative pressure (vacuum) is
created and held.

Connection at the intake
manifold side 2)

A negative pressure (vacuum) is not
created.

Caution

If the check valve is defective, replace it as an assembly
unit together with the vacuum hose.

BLEEDING

M21FBAG

Whenever the clutch tube, the clutch hose, and/or the clutch
master cylinder have been removed, or if the clutch pedal is

spongy, bleed the system.

Specified fluid: Conforming to DOT3

Caution

Use the specified fluid. Avoid using a mixture of the
specified fluid and other fluid.

TSB Revision.




21-8 CLUTCH - Clutch Pedal

CLUTCH PEDAL
REMOVAL AND INSTALLATION

Pre-removal and Post-installation
Operation
e Removal and Installation of Steering Col-
umn Assembly (Refer to GROUP 37A -
Steering Wheel and Shaft.) <FWD>

08F0048

Removal steps

1. Connection of brake booster
Adjustment of brake pedal
(Refer to GROUP 35 — Service
Adjustment Procedures.)

2. Connection of clutch master cylinder

3. Clevis pin

4. Clevis pin

5. Return spring

6. Pedal support bracket

7.Clevis pin

8.Rod A

9. Turn over spring

10. Rod B
11. Bush
12. Clutch pedal shaft

M21PA- .

Adjustment
o Adjustment of Clutch Pedal
(Referto P.21-5))

30 Nm
22 ft.lbs.

08F0047

13. Clutch pedal

14. Bushing

15. Spacer

16. Clutch pedal pad

17. Brake pedal shaft

18. Brake pedal

19. Stop light switch

20. Bolt <Vehicles without auto-cruise control
system>

21. Clutch switch <Vehicles with auto-cruise
control system>

22. Interlock switch
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CLUTCH - Clutch Pedal 21-9

<AWD>

30Nm
22 ft.lbs.

o

08F0025
08F0026
Removal steps
23. Brake booster 33. Bushing
(Refer to GROUP 35 — Brake Booster.) 34. Spacer
24. Connection of clutch master cylinder 35. Clutch pedal pad
25. Connection for vacuum hose 36.Bolt
26. Pedal support bracket 37. Lever assembly
27. Clevis pin 38. Bushing
28. Clevis pin 39. Spacer
29. Clevis pin 40. Support bracket
30. Yoke 41. Clutch booster
31. Clutch pedal shaft 42. Clutch switch
32. Clutch pedal 43. Interlock switch
INSPECTION M21PCAL
Ohmmeter e Check the pedal shaft and bushing for wear.
e Check the clutch pedal for bend or torsion.
e Check the turn over spring for damage or deterioration.
<FWD>
e Check the pedal pad for damage or wear.

INTERLOCK SWITCH INSPECTION

(1) Disconnect the connector.
(2) Check to be sure that there is continuity between connec-

08A004: tor terminals 1 and 2.
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CLUTCH - Clutch Control

CLUTCH CONTROL
REMOVAL AND INSTALLATION

15 Nm
11 ft.Ibs.

1400050

b€
*
[EEGY
P OO~ Ul

Clutch master cylinder removal steps
. Brake booster

. Sealer

o o *12,

(Refer to GROUP 35 — Brake Booster.)

. Clevis pin <FWD>
. Clutch master cylinder

Adjustment of piston to push rod clearance
<AWD>

<FWD>

Brake booster

(Refer to GROUP 35 — Brake Booster.)

Air hose A <AWD>

Air cleaner cover, air intake hose <FWD>,

. Air cleaner cover, air intake hose A <AWD>
. Vacuum pipe <AWD>

. Battery

. Battery seat, washer tank

. Steering column assembly

(Refer to GROUP 37A -~ Steering Wheel and
Shaft.)
Clutch tube

15Nm — &P"
Cluch tube removal steps 11 ft.Ibs. 5
1.

M21JA--
Pre-removal Operation
o Draining of the Clutch Fluid
Post-installation Operatlon
® Supplying of Clutch F
¢ Bleeding of the Clutch L|ne Refer to 7.
o Adjustment of Clutch Pedal (Refer to P.21-5))
08F0046
45 Nm
{11 ft.Ibs,

08F0044

TSB Revision
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CLUTCH - Clutch Control 21-11

Release fork

>
Release cylinder
push rod  gewss;

<FWD>

15 Nm

19 Nm ‘
17 13ftlbs.

14
4 y 7 15 Nm <AWD>
&  11ftibs. 19 Nm

. 13 ft.lbs.
\ < §
SO

15 Nm
11 ft.lbs.

08F0045
11 ft.ibs.
Clutch release cylinder removal steps
o 4 5. Air hose A <AWD>
6. Air cleaner cover, air intake hose <FWD>
e * 7. Air cleaner cover, air intake hose A <AWD>
¢ * 8. Vacuum pipe <AWD>
9. Battery
10. Battery seat, washer tank Clutch tube A, tube B, tube C, damper removal steps
+«» %€ 13 Clutch release cylinder 5. Air hose A <AWD>
6. Air cleaner, air intake hose <FWD>
Clutch hose removal steps e 7. Air cleaner cover, air intake hose A <AWD>
¢+ 1 5. Air hose A <AWD> »« 8. Vacuum pipe <AWD>
6. Air cleaner cover, air intake hose <FWD> 9. Battery

10. Battery seat, washer tank

e * 7. Air cleaner cover, air intake hose A <AWD> e o |15. Clutch tube A <FWD>

®»< 8. Vacuum pipe <AWD>

9. Battery +% o 3a 16. Clutch tube B <AWD>
' 17. Clutch tube C <FWD>
10. Battery seat, washer tank
&» %€ 14. Clutch hose 18. Cluch damper <FWD>
SERVICE POINTS OF REMOVAL MZ18AH

12. REMOVAL OF CLUTCH TUBE (CLUTCH HOSE SIDE)

While holding the clutch hose side nut, loosen the clutch
tube flare nut.

13. REMOVAL OF CLUTCH RELEASE CYLINDER

On AWD-vehicles, use a flat type short box wrench to
remove the clutch release cylinder mounting bolts.

08F0035
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CLUTCH - Clutch Control

08F0035

03F00B

Air intake hose B

‘ Air intake
g hose C

Air intake hose A

05F0023

Air hose C

Air hose A

Airhose B

05F002¢

14. REMOVAL OF CLUTCH HOSE

To disconnect clutch hose from the clutch tube, proceed as

follows:

{1) Secure the nut on the clutch hose and loosen the flare
nut on the clutch tube.

(2) Remove the clip from the clutch hose to remove clutch
hose from bracket.

15. REMOVAL OF CLUTCH TUBE A <FWD> (CLUTCH
HOSE SIDE) / 16. CLUTCH TUBE B <AWD> (CLUTCH
HOSE SIDE)

While holding the clutch hose side nut, loosen the clutch
tube flare nut.

INSPECTION M21 JCAF
e Check the clutch hose or tube for cracks or clogging.
SERVICE POINTS OF INSTALLATION M21HDAO

16. INSTALLATION OF CLUTCH TUBE B <AWD>/ 15.
CLUTCH TUBE A <FWD>/ 14. CLUTCH HOSE / 12.
CLUTCH TUBE

Be careful that the clutch hose does not become twisted.
13. INSTALLATION OF CLUTCH RELEASE CYLINDER

On AWD-vehicles, use a flat type short box wrench to
tighten the clutch release cylinder mounting bolts.

8. INSTALLATION OF VACUUM PIPE <AWD>

If the vacuum pipe has a stepped part, connect the vacuum
hose to the pipe securely, up to the stepped part, as shown
in the illustration.

7. INSTALLATION OF AIR CLEANER COVER, AIR INTAKE
HOSE A

Align slots indicated by arrows in air intake hose A with A
markings on air intake hoses B and C; then, insert hoses B
and C all the way into air intake hose A.

Insert air intake hoses B and C all the way up to the roots on
the turbocharger end.

5. INSTALLATION OF AIR HOSE A

Connect the air hoses ensuring that alignment marks are
aligned with projections.
Insert air hoses B and C into pipe all the way to its step.

Caution
Be careful not to allow any foreign matter to get into
the hoses, pipes, or the intercooler itself.
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CLUTCH - Clutch Control 21-13

(AT,

1400053

140064

N\ 14W588

B

1410064

14Y0065

C
14W589

14U006¢

14G0050

08F0027

. ADJUSTMENT OF CLEARANCE BETWEEN CLUTCH

BOOSTER PUSH ROD AND PISTON <AWD>

Adjust the clearance (A) between the clutch booster push
rod and piston as follows:

1)

()

@)

Measure the dimension (B) between the master cylin-
der end face and piston.

NOTE

To obtain (B), first take measurement with a square
placed on the master cylinder end’ face. Then, subtract
the thickness of the square to arrive at (B).

Obtain the dimension (C) between the clutch booster
mounting surface on the master cylinder and the end
face.

Measure the dimension {D) between the master cylin-
der mounting surface on. clutch booster and the push
rod end.

NOTE

To obtain (D), first take measurement with a square
placed on the clutch booster. Then, subtract the
thickness of the square to arrive at (D).

(4) Using the measured values obtained in (1) through (3),

(5)

obtain the clearance (A) between the clutch booster
push rod and piston.

Standard value: [A (A =B -C-DJ)]
0.21- 0.46 mm {(.0082 —.0181 in.)
[Atmospheric pressure]

[When the clutch booster negative pressure of 66.7 kPa
(9.7 psi) is applied, the clearance (A) becomes 0.1 to 0.3
mm (.0039 to .0118 in.).]

If the clearance is not within the standard value range,
adjust by changing the push rod length by turning the
adjustable end of the push rod.

Caution
Improper clearance may cause excessive brake
drag.
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21-14 CLUTCH = Clutch Master Cylinder

CLUTCH MASTER CYLINDER .
DISASSEMBLY AND REASSEMBLY

-/

Disassembly steps <FWD> Master eylinder kit
1. Piston stop bolt <FWD> ’
2. Gasket <FWD>
- 3. Piston stop ring <FWD>
- 4. Snap nng <AWD>
5. Push rod <FWD>
6. Boot <FWD>
A 7. Piston assembly
8. Reservoir cap
9. Reservoir band
10. Reservoir
11. Master cylinder body
1
08F0039
Master cvlinder kit
7
E 09F0134
08F0041 \"/
Brake fluid:
Conforming to DOT3
|

SERVICE POINTS OF DISASSEMBLY M2INBAE
3. DISASSEMBLY OF PISTON STOP RING <FWD>/ 4.
" SNAP RING <AWD>
E v Remove the piston stop ring or snap ring, while depressing
the piston.

14L0193

7. REMOVAL OF PISTON ASSEMBLY

Caution
1. Do not damage the master cylinder body and piston
assembly.
2. Do not disassemble piston assembly.
INSPECTION M2INCAD
e Check the inside cylinder body for rust or scars. ;
Check the piston cup for wear or deformation. \_/)

[
e Check the piston for rust or scars.
e Check the clutch tube connection part for clogging.

TSB Revision




CLUTCH = Clutch Release Cylinder 21-15

CLUTCH RELEASE CYLINDER
DISASSEMBLY AND REASSEMBLY maLa.-

Disassembly steps

. Valve plate
Spring
Push rod
Boots

. Piston and cup
Conical spring

o” ¢ *

Cap
Bleeder plug
Release cylinder

©o~Nouh W —

Piston

Y
P 6CLO003

Lubricant: Conforming to DOT3

i

7CLO007
Lubricant: Conforming to DOT3

7CLO0O1

SERVICE POINTS OF DISASSEMBLY M21LBAF
5. DISASSEMBLY OF PISTON AND CUP

(1) Remove the corrosion from the piston-removal port of
the release cylinder.

(2) Remove the piston from the release cylinder using
compressed air.

Caution
1. Cover with rags to prevent the piston from

popping out.
6CLO3E 2. Apply compressed air slowly to prevent brake

fluid from splashing.
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CLUTCH - Clutch Release Cylinder

Piston

6CLO003

DCL0O06

INSPECTION M21LCAF

{1) Check the inner surface of the release cylinder for scratch-
es or irregular wear.

(2) Replace if the piston cup outer circumference is scratched
or shows signs of fatigue, or if there is excessive wear of
the lip where indicated in the figure.

SERVICE POINTS OF REASSEMBLY M21LDAH
5. APPLICATION OF FLUID TO PISTON AND CUP

Apply specified brake fluid to the release cylinder inside and
outer surface of the piston and piston cup and push the
piston cup assembly in the cylinder.

Specified brake fluid: Conforming to DOT3

TSB Revision
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CLUTCH - Clutch Vacuum Line, Vacuum Tank <AWD> 21-17

CLUTCH VACUUM LINE, VACUUM TANK <AWD>

REMOVAL AND INSTALLATION

o + 1.Vacuum hose A
»< 2. Vacuum hose B
<«» »¢ 3 Vacuum hose C with checkvalve
4. Fitting

Vacuum pipe A removal steps
e * 5 Air hose A

»< 6. Air cleaner cover, air intake hose A
7. Vacuum pipe A

Vacuum pipe B, vacuum hose D removal steps

8. Brake hooster
(Refer to GROUP 35 — Brake Booster.)
9. Vacuum pipe B
e +10. Vacuum hose D

M21VA. -

Hose clamp

05F0054

11-13 ft.lbs.
8
60-70 Nm
43-51ft.Ibs.
08F0021
4
L |
14L0216
Sealant: Semi-drying sealant

Vacuum tank assembly, vacuum hose E,
vacuum pipe C removal steps

11. Right member
(Refer to GROUP 32 — Right Member, Left
Member and Crossmember)
12. Vacuum tank assembly
e *13. Vacuum hose E
14. Vacuum pipe C
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CLUTCH = Clutch Vacuum Line. Vacuum Tank <AWD>

Check valve

Vacuum hose C

09F0133

03F008

03F007

Air intake
hose C

Air intake hose A

Air intake hose B

05F0023

Air hose C

Air hose A
\

2

Airhose B

05F0028

SERVICE POINTS OF REMOVAL M21vBA
3. REMOVAL OF VACUUM HOSE C WITH CHECK VALVE
NOTE

Since the check valve is fit to the vacuum hose C, replace
the check valve as an assembly unit together with the
vacuum hose C if the check valve is defective.

INSPECTION M21vCAA
e Check the hose and pipes for cracks, bend, deformation
and clogging.

e Check the vacuum tank for deformation or crack.

SERVICE POINTS OF INSTALLATION M21vDAA

13. INSTALLATION OF VACUUM HOSE E / 10. VACUUM
HOSE D / 3. VACUUM HOSE C WITH CHECK VALVE / 2.
VACUUM HOSE B / 1. VACUUM HOSE A

If a hose is connected to a pipe with a stepped part, insert
the hose up to the stepped part.

If it is connected to a pipe without any stepped part, insert
the hose until the insertion amount reaches the standard
value.

Standard value: 20 — 25 mm (.8 -~ 1.0 in.)

6. INSTALLATION OF AIR CLEANER COVER, AIR INTAKE
HOSE A

Align slots indicated by arrows in air intake hose A with A
markings on air intake hoses B and C; then, insert hoses B
and C all the way into air intake hose A.

Insert air intake hoses B and C all the way up to the roots on
the turbocharger end.

5. INSTALLATION OF AIR HOSE A

Connect tha air hoses ensuring that alignment marks are
aligned with projections.
Insert air hoses B and C into pipe all the way to its step.

Caution
Be careful not to allow any foreign matter to get into
the hoses, pipes, or the intercooler itself.

TSB Revision
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CLUTCH - Clutch Cover and Disc 21-19

CLUTCH COVER AND DISC MG
/ REMOVAL AND INSTALLATION
N

| Pre-removal Operation

¢ Remavell of the Tramsaxie Assembly
(Refer to GROUP 22 —Transaxie
Assembly.)

Post-installation Operation

® Instaliation of the Transaxie Assembly
(Refer to GROUP 22 — Transaxle
Assembly.)

30-42Nm
22 -30ft.lbs.

7CLO002

15-21 Nm
11 - 15 ft.lbs.

Removal steps

«» »¢ 1 Clutch cover assembly
<«» »e 2 Clutch disc
3. Return clip
#« 4. Clutch release bearing
»e 5. Release fork
6. Fulcrum
7. Release fork boot
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21-20 CLUTCH - Clutch Cover and Disc

6CLOT &

Lubricant: MITSUBISHI genuine grease
Part No. 0101011 or equivalent

7CL0O002

]

7CLOO08

Lubricant: MITSUBISHI genuine grease
Part No. 0101011 or eauivalent

.‘f\
1

Lubricant: MITSUBISHI genuine grease
Part No. 0101011 or equivalent

SERVICE POINTS OF REMOVAL M21GBAK
1. REMOVAL OF CLUTCH COVER ASSEMBLY / 2. CLUTCH
DISC

Diagonally loosen bolts which attach clutch cover to
flywheel. Back off bolts in succession, one or two turns at a
time, to avoid bending cover flange.

Caution

DO NOT clean clutch disc or release bearing with
cleaning solvent.

0RA0038 |
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CLUTCH - Clutch Cover and Disc 21-21

Rivet sink

8CLOO3

Bearing

Sleeve

TFMO131

INSPECTION M21GCAG
CLUTCH COVER ASSEMBLY

e Check the diaphragm spring end for wear and uneven
height.

e Replace if wear is evident or height difference exceeds the
limit.
Limit : 0.5 mm (.02 in.)

e Check the pressure plate surface for wear, cracks and color
change.

e Check the strap plate rivets for looseness and replace the
clutch cover assembly if loose.

CLUTCH DISC

e Check the facing for loose rivets, uneven contact, deteriora-
tion due to seizure, adhesion of oil or grease and replace the
clutch disc if defective.

e Measure the rivet sink and replace the clutch disc if it is out
of specification.

Limit : 0.3 mm {.012 in.)

e Check for torsion spring play and damage and if defective,
replace the clutch disc.

e Combine the clutch disc with the input shaft and check
sliding condition and check for play in the rotating direction.
If it does not slide smoothly, check after cleaning and
reassembling. If the play is excessive, replace the clutch
disc and/or the input shaft.

CLUTCH RELEASE BEARING

Caution

1. The release bearing is packed with grease, so don’'t use
cleaning oil, etc. to clean it.

2. Do not disassemble the bearing and sleeve of the clutch
release bearing. If disassembled, replace. (AWD only)

e Check for bearing heat damage, other damage, abnormal
noise and/or improper rotation. Also check whether or not
there is wear at the point of contact with the diaphragm
spring.

e If there is abnormal wear at the point of contact with the
release fork, replace the bearing.

RELEASE FORK

If there is abnormal wear at the point of contact with the
bearing, replace the release fork.
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CLUTCH - Clutch Cover and Disc

6CLO3:

Apply
grease

6CLO1E

Clutch cover
assembly

6CL028

SERVICE POINTS OF INSTALLATION M21GDAU
5. APPLICATION OF GREASE TO RELEASE FORK

(1) Apply a coating of the specified grease to the point of \...-)

contact with the fulcrum and the point of contact with
the release bearing.

Specified grease: MITSUBISHI genuine grease
Part No. 0101011 or equivalent

Caution
When installing the clutch, apply grease to each
part, but be careful not to apply excessive grease;
excessive grease will cause clutch slippage and
shudder.

(2) Apply a coating of the specified grease to the end of the
release cylinder's push rod and to the push rod hole in
the release fork.

Specified grease: MITSUBISHI genuine grease
Part No. 0101011 or equivalent

4. APPLICATION OF GREASE TO CLUTCH RELEASE BEAR-
ING (FWD)

Pack the inner surface of the clutch release bearing and the
groove with the specified grease.

Specified grease: MITSUBISHI genuine grease
Part No. 0101011 or equivalent

2. APPLICATION OF GREASE TO CLUTCH DISC /1.
CLUTCH COVER ASSEMBLY

(1) Apply a coating of the specified grease to the clutch
disc spline, and then use a brush to rub it in.

Specified grease: MITSUBISHI genuine grease
Part No. 0101011 or equivalent

(2) Using the universal clutch disc aligner, position the
clutch disc to the flywheel.

(3) Install the clutch cover assembly. Tighten the bolts a
little at a time, working in a diagonal sequence, finally
tightening them to the specified torque.
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SUPPLEMENTAL RESTRAINT SYSTEM (SRS)

an asterisk (*).
WARNING!

rendering the SRS inoperative).

authorized MITSUBISHI dealer.

SRS or any SRS-related component.

(1) A Supplemental Restraint System (SRS), which uses a driver-side air bag, has been installed in the 3000GT.
(2) The SRS includes the following components: impact sensors, SRS diagnosis unit: SRS warning light, air bag
module, clock spring, interconnecting wiring. Other SRS-related components (that may have to be
removed/installed in connection with SRS service or maintenance) are indicated in the table of contents by

(1) Improper service or maintenance of any component of the SRS, or any SRS-related component, can lead to
personal injury or death to service personnel (from inadvertent firing of the air bag) or to the driver (from

(2) Service or maintenance of any SRS component or SRS-related component must be performed only at an

(3) MITSUBISHI dealer personnel must thoroughly review this manual, and especially its GROUP 52B —
Supplemental Restraint System (SRS), before beginning any service or maintenance of any component of the
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MANUAL TRANSAXLE <FWD> - General Information

MANUAL TRANSAXLE <FWD>

GENERAL INFORMATION

F5M33
Clutch housing

Bearing retainer

r\\ 1stspeed

2nd speed gear

3rd speed gear

3rd-4th speed synchronizer assembly

s

g

Differential

Transaxle case:

Differential drive gear

Spacer

Drain plu

g

[ Space,

M22BAAU )

gear
Input shaft 4th speed gear
5th speed gear
5th speed
Slpsgézdnd synchronizer
synchro- Spacer assembly
nizer
assembly’
' ]
Rear cover
L Reverse gear
/ ggla%grevennon
" N
N
-
. AU Filter
¢ _ e
‘ - 5th speed inter-
. - 0 D mediate gear
‘s i Intermediate gear
S = Spicer
e - ~ = Output shaft

TFMO111
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MANUAL TRANSAXLE <FWD> - Specifications

22-3

SPECIFICATIONS
GENERAL SPECIFICATIONS

M22CA-A

items Specifications
Model F5M33-2-SNZR
Applicable engine 6G72-DOHC MPI
Type 5-speed transaxle floor shift
Gear ratio
Lst 3.090
2nd 1.833
3rd 1.217
4th 0.888
5th 0.741
Reverse 3.166
Final reduction ratio 4.153
Speedometer gear ratio (driven/drive) 28/36
Oil quantity liters (gts.) 2.3(2.4)

SERVICE SPECIFICATIONS M22¢8-A
mm (in.)
Items Specifications
Standard value
( ) Transaxle
Input shaft end play 0-0.05{0-.002)
Input shaft rear bearing end play 0.01 - 0.09 (.0004 - .004)
Intermediate gear bearing end play 0.01 -0.14 (.0004 — .006)
Intermediate gear preload 0.05 - 0.10 (.002 - ,004)
Output shaft preload 0.05 - 0.10 (.002 —.004)
Differential
Differential case preload 0.05 - 0.10 (.002 —.004)
Differential pinion backlash 0.025- 0.150 (.001-.006)
Limit
Synchronizer ring and clutch gear clearance 0.5(.02)
SNAP RING (FOR ADJUSTMENT) AND SPACER M22CF-A
Part name Thickness mm (in.) Identification Part No
' symbol '
Spacer 0.80 (.0315) 80 MD727661
(For adjustment of input shaft end play) 0.83 (.0327) 83 MD720937
0.86 (.0338) 86 M D720938
0.89 (.0350) 89 MD720939
0.92 (.0362) 92 MD720940
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22-4 MANUAL TRANSAXLE <FWD> - Specifications

Identification

Part name Thickness mm (in.) symbol Part No.
Spacer . 0.95 (.0374) 95 MD720941
(For adjustment of input shaft end play) 0.98 (.0386) 98 MD720942
1.01(.0398) 01 M D720943
1.04(.0409) 04 MD720944
1.07(.0421) 07 MD720945
1.10{.0433) J MD71 0454
1.13(.0445) D MD700270
1.16 (.0457) K MD710455
1.19 (.0468) L MD710456
1.22{0.480) G MD700271
1.25{(.0492) M MD710457
1.28(.0504) N MD710458
1.31(.0516) E MD706574
1.34(.0527) 0 M D7 10459
1.37 (.0539) P MD71 0460
1.40(.0551) - MD706573
1.43(.0563) Q MD710461
1.46 (.0575) R MD710462
(?:nap ring . . _ 1.4{.0551) None MD703779
er%r &(;Jyl;stment of intermediate gear front bearing 1.5(.0591) Brown MD703780
1.6 (.0630) Blue MD703781
ForRijustment of intermediate 0.80 (.0315) 80 MD7241 42
! gear preload) 0.83 (.0327) 83 MD7241 43
0.86(.0338) 86 MD724144
0.89 (.0350) 89 MD7241 45
0.92 {.0362) 92 MD7241 46
0.95 (.0374) 95 MD724147
0.98 {.0386) 98 MD7241 48
1.01(.0398) 01 MD724149
1.04 (.0409) 04 MD7241 50
1.07 (.0421) 07 MD7241 51
1.10(.0433) 10 MD7241 52
1.13(.0445) 13 MD7241 53
1.16 (.0457) 16 MD7241 54
1.19(.0468) 19 MD7241 55
1.22 (.0480) 22 MD7241 56
1.25(.0492) 25 MD7241 57
1.28 (.0504) 28 MD7241 58
1.31(.0516) 31 MD7241 59
1.34(.0527) 34 MD7241 60
1.37 (.0539) 37 MD7241 61
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MANUAL TRANSAXLE <FWD> - Specifications

22-5

Identification

Part name Thickness mm (in.) symbol Part No.
Spacer 0.83 {.0327) 83 MD720937
(For adjustment of output shaft preload) 0.86 (.0338) 86 MD720938
0.89 (.0350) 89 MD720939
0.92 {.0362) 92 MD720940
0.95 (.0374) 95 MD720941
0.98 (.0386) 98 MD720942
1.01(.0398) 01 MD720943
1.04 (.0409) 04 MD720944
1.07(.0421) 07 MD729945
1.10(.0433) J MD71 0454
1.13(.0445) D MD700270
1.16(.0457) K MD71 0455
1.19(.0468) L MD71 0456
1.22(.0480) G MD700271
1.25(.0492) M MD710457
1.28 (.0504) N MD710458
1.31 (.0516) E M D706574
1.34 {.0527) 0 MD71 0459
Spacer 0.80 {.0315) 80 MD727661
(For adjustment of differential case preload) 0.83 (.0327) 83 M D720937
0.86 (.0338) 86 M D720938
0.89 (.0350) 89 M D720939
0.92 (.0362) 92 MD720940
0.95 (.0374) 95 M D720941
0.98 (.0386) 98 MD720942
1.01(.0398) 01 MD720943
1.04 (.0409) 04 MD720944
1.07 (.0421) 07 MD720945
1.10(.0433) J MD71 0454
1.13 (.0445) D MD700270
1.16 (.0457) K MD710455
1.19 (.0468) L MD71 0456
1.22 (.0480) G MD700271
1.25 (.0492) M MD71 0457
Spacer 0.75 - 0.82 — MA1 80862
(For adjustment of differential pinion backlash) (.0295-.0323) _
0.83 - 0.92 MA1 80861
(.0327 - .0362) _
0.93-1.00 MA1 80860
(.0366 ~.0394) -
1.01 -1.08 MA1 80875
{.0398 —.0425) _
1.09-1.16 MA1 80876
(.0429 — .0457)
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22-6 MANUAL TRANSAXLE <FWD> - Specifications / Special Tools

LUBRICANTS

M22CD-A

ltems

Specified lubricant

Quantity lit. (gts)

4
-/

Manual transmission oil

Drive shaft oil seal lip

Hypoid gear oil, SAE 75W-90 or 2.3 (2.4

75W-85W conforming to API

classification GL-4 or higher As required

SEALANTS AND ADHESIVES

M22CE- -

ltems

Specified sealants and adhesives

Transaxle case - clutch housing mating surfaces
Transaxle case — rear cover mating surfaces

Mitsubishi genuine part No. 997740 or equivalent

Differential drive gear bolts
Bearing retainer screw (flush head screw)
Reverse brake cone mounting screw bolts

3M Stud Locking part No. 4170 or equivalent

Air breather

3M ATD part No. 8001 or equivalent

SPECIAL TOOLS

M22DA-A’

Tool

Number

Name

Use

MB991113-01

Steering linkage
puller

® Disconnection of the coupling of the
knuckle and lower arm ball joint

e Disconnection of the coupling of the
knuckle and tie-rod end ball joint

MD998245-01

Lock pin installer

|nstallation of spring pin and Iockpm

MD998318-01

Bearing installer

Installation of input shaft bearing and
input shaft gear and input shaft bearing
sleeve

MD998321-01

Oil seal installer

Installation of input shaft oil seal

MD998323-01

Bearing installer

instaliation of input shaft bearing
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MANUAL TRANSAXLE <FWD> - Special Tools 22-7

Tool Number Name Use
MDQ88325-01 Differential oil seal Installation of differential oil seal
installer
MD998348-0 1 Bearing remover Removal of gears and bearings of input

shaft, intermediate gear and output shaft

MD998350-01 Bearing installer Installation of intermediate gear bearing
and intermediate gear

MD998802 Input shaft hoider Instaliation and removal of input shaft
and intermediate shaft lock nut

M D998808-01 Snap ring installer Installation of input shaft rear snap ring
MD298812 Instalier cap -Use with MD998818
MD998822 installer adapter Installation of differential case bearings
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22-8 MANUAL TRANSAXLE <FWD> - Troubleshooting
TROUBLESHOOTING Me2EARG
Symptom Probable cause Remedy
Vibration, noise a. Loose or damaged transaxle and a. Tighten or replace mounts
engine mounts
b. Inadequate shaft end play b. Correct end play
c. Worn of damaged gears c. Replace gears

d. Use of inadequate grade of oil

d. Replace with specified oil

e.

Low oil level

e. Replenish

f. Inadequate engine idle speed

f. Adjust idle speed

and gear cone

Jil leakage a. Broken or damaged, oil seal or O-ring a. Replace oil seal or O-ring
t-lard shift a. Faulty control cable a. Replace control cable
b. Poor contact or wear of synchronizer ring b. Correct or replace

clearance too large

c. Weakened synchronizer spring c. Replace synchronizer spring
d. Use of inadequate grade of oil d. Replace with specified oil
Jumps out of gear a. Worn gear shift fork or broken poppet a. Replace shift fork or poppet spring
spring
b. Synchronizer hub to sleeve spline b. Replace synchronizer hub and sleeve

| TSB Revision
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MANUAL TRANSAXLE <FWD> - Service Adiustment Procedures 22-9
SERVICE ADJUSTMENT PROCEDURES

M22FBAE1

TRANSMISSION OIL LEVEL INSPECTION
Refer to GROUP 00 — Maintenance Service.

TRANSMISSION OIL REPLACEMENT M2zecal

(1) Position vehicle on a flat level.

(Drain plug\b_, (2) Remove filler and drain plugs and allow the transmission oil

09U01 11 to drain.

(3) Refill the transaxle to the proper level with specified
transmission oil. The oil level should be the bottom of the oil
filler hole.

Transmission oil: Hypoid gear oil, SAE 75W-85W con-
forming to API classification GL-4 or
higher [2.3 liters (2.4 pts.)]

Qil filler hole

Oil level

Filler plug

090110 09F012

SPEEDOMETER CABLE REPLACEMENT M22FeALs

1. Correctly insert the adapter into the instrument panel, and
fasten the new speedometer cable.

B

/| -«f—f—'ﬂe-sl;.i%r—
-

|l\‘ olﬁ"

Adapter

09F0083

2. Install the grommet so that, as shown in the illustration, the
cable attachment part and the projecting part are horizontal.

Caution
The cable arrangement should be made so that the
radius of cable bends is 150 mm (5.9 in.) or more.

3. At the transaxle end of the speedometer cable, the key joint
should be inserted into the transaxle, and the nut should be
securely tightened.

Caution

If the cable is not correctly and securely connected, it
may cause incorrect indication. by the speedometer, or
abnormal noise. Be sure to connect it correctly.

Ve
~ Toeroog2
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22-10 MANUAL TRANSAXLE <FWD> - Service Adjustment Procedures

R.H. side | DRIVE SHAFT OIL SEALS REPLACEMENT M226DAl
Fender shield c (1) Disconnect the drive shaft.from the transaxle.
inner (R.H.) (Refer to GROUP 26 — Drive Shaft.) ‘ v

(2) Using a flat-tip (~) screwdriver, remove the oil seal. \_} 1

09K567
L.H. side & ™ Front exhaust pipe

(3) Using the special tool, tap the drive shaft oil seal into the
transaxle.

The drive shaft oil seal must be installed in the direction
shown.

(4) Apply a coating of the transmission oil to the lip of the oll

seal. \/)

Transmission oil: Hypoid gear oil, SAE 75W-90 or
75W-85W conforming to API classi-
fication GL-4 or higher

MD998325-01

160024

mp Transaxle
side

Oil seal —-

lip

2200037
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MANUAL TRANSAXLE <FWD> - Transaxle. Control 22-11

TRANSAXLE CONTROL
REMOVAL AND INSTALLATION
N\

M22JA-A

Pre-removal and Post-installation,
Operation
® Removal and Installation of Front

Console Assembly
(Refer o GROUP 52A - Floor- Eensele.)

09F0079
Transaxle control cable assembly Shift lever assembly removal steps
removal steps 1. Air cleaner, Air intake hose
1. Air cleaner, Air intake hose o a 3. Connection for transaxle control cable
2. CD amp. (Vehicles with CD player) assembly (Shift lever assembly side)
»4 3. Connection for transaxle control cable 6. Shift lever assembly
assembly (Shift lever assembly side)
4. Retainer
5

. Transaxle control cable assembly
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22-12 MANUAL TRANSAXLE <FWD> — Transaxle Control

INSPECTION M22JCAF1

Check the transaxle control cable assembly for function and
for damage.

e Check the boot for damage.

\\)C 3.

E \
% 09F0007

. Neutral position
Shiftlever 1 4

Neutral position [P}

F‘angef T Lever B U‘

side on 3 !

the resin
bushing L&

09N0023 Lever B 09F0071

Flange .
side on Shift lever
the resin »

bushing \,

{_Shift lever
End of shift cable

09F0068

Check each bushing for wear or abrasion, sticking, impeded
action, and damage.

SERVICE POINTS OF INSTALLATION M22JDAL

CONNECTION OF TRANSAXLE CONTROL CABLE
ASSEMBLY (SHIFT LEVER ASSEMBLY SIDE)

(1) Move the transaxle shift lever to the neutral position.

NOTE
The select lever will be set to the neutral position when
the transaxle shift lever is moved to the neutral position.

(2) With the shift lever on the passenger compartment side
in the neutral position, turn adjuster on select cable so
that select cable end is positioned as shown with
reference to lever B of shift lever.

(3) Install the select cable so that the flange side of the
plastic bushing at the end of select cable is on the end
face side of lever B.

(4) Turn adjuster on shift cable so that shift cable end is
positioned as shown with reference to shift lever on the
passenger compartment side.

(5) Install the shift cable so that the flange side of the
plastic bushing at the end of shift cable is on the split
pin side.

(6) Connect the shift cable, then turn adjuster on shift cable
so that dimension A equals dimension B.

(7) Move the shift lever to each position and check that the
shifting is smooth.

TSB Revision
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MANUAL TRANSAXLE <FWD> - shift Lever Assembly

22-13

SHIFT LEVER ASSEMBLY

b‘ DISASSEMBLY AND REASSEMBLY

M22GE-A

Disassembly steps

Nut

Spring washer
Plain washer
Shift lever
Bushing

. Plain washer
Wave washer
Nut

Spring washer
10. Plain washer
11. Return spring
12. Bushing

13. Pipe

14. Bolt

15. Lever (A)

16. Bushing

17. Bushing

18. Snap ring

19. Washer

20. Lever(B)

21. Bushing

22. Cable bracket
23. Bracket assembly

©CoONOTTEWN

Q9F0017
16
Yy
5 ®/ 16
Q)
s [[49 .
O ®

é (To arrow marked
portions)
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22-14 MANUAL TRANSAXLE <FWD> — Transaxle Assembly

TRANSAXLE ASSEMBLY —
REMOVAL AND INSTALLATION

Pre-removal Operation
® Draining of the Transmission Oil (Refer to P.22-9.)
® Removal of Front Under Cover

(Refer to GROUP 51 -Front Bumper.)

‘ 0SF0098

19 Nm
13 ft.lbs.

09F0112

09F0089

Removal steps

1. Side under cover

2. Battery

3. Battery seat, Washer tank

4. Air cleaner cover,
Air intake hose

5. Connection for clutch release cylinder

- 6. Connection for clutch tube bracket

and clutch damper assembly

7. Connection for transaxle control
cable

8. Connection for speedometer cable

TSB Revision




MANUAL TRANSAXLE <FWD> — Transaxle Assembly 22-15

Post-installation Operation

Installation of Front Under Cover

(Referto GROUP 51 -Front Bumper.)

Supplying of Transmission Qil (Refer to P.22-9.)
Filling of Engine Coolant (Refer to GROUP 14-
Service Adjustment Procedures.)

Checking Operation of Shift Lever at Each Position
Checking the Operation of the Meters and Gauges

70 Nm

51ftlbs. 11 "

30Nm
22 ft.lbs.

31 Nm
22 ft.Ibs.

60-72Nm
90 Nm
65 ft.lbs.

60—-72Nm
43 -52 ft.Ibs.

33 ft.lbs.

75 Nm
54 ft.lbs.

60—-70 Nm
43 -51 ft.lbs.

26 ft.lbs.
09F0084

- 9. Connection for transaxle mount
10. Transaxle mount bracket
e * 11. Mounting stopper
12. Transaxle assembly upper part

16. Starter
- 17. Drive shaft (Left side),
inner shaft assembly
+»»4 13, Drive shaft (Right side)

coupling bolt 19. Transaxle stay (Front bank side)
- 13. Connection for tie rod end 20. Transaxle stay (Rear bank side)
- 14. Connection for lower arm - 21. Transaxle assembly lower part
ball joint coupling bolt
15. Right member - 22. Transaxle assembly

SERVICE POINTS OF REMOVAL

6. DISCONNECTION OF THE CLUTCH TUBE BRACKET
AND CLUTCH DAMPER ASSEMBLY

Remove the clutch release cylinder and clutch oil line
bracket installation bolt, and then secure at the body side
without disconnecting the oil line coupling.

M22MBBA

09F0135
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22-16 MANUAL TRANSAXLE <FWD> — Transaxle Assembly

9. DISCONNECTION OF TRANSAXLE MOUNT
Raise transaxle assembly with a jack up to a level where

mount bracket no longer receives its weight and remove ) 1
transaxle mount insulator bolt. N
Caution

Support the transaxle assembly with the jack so that
no localized force is applied to the assembly.

13. DISCONNECTION OF TIE ROD END

Using the special tool, disconnect the tie rod end from the
knuckle.
Caution
1. Be sure to tie the cord of the special tool to the

nearby part.
2. Loosen the nut but do not remove it.

14. DISCONNECTION OF LOWER ARM BALL JOINT

Using the special tool, disconnect the lower arm ball joint
from the knuckle.

Caution

1. Be sure to tie the cord of the special tool to the ;
nearby part. \../)

2. Loosen the nut but do not remove it.

09N00O1

17. REMOVAL OF DRIVE SHAFT (LEFT SIDE), INNER SHAFT
ASSEMBLY
(1) Remove the bearing bracket mounting bolts and insert
the pry bar between the bearing bracket and the
cylinder block.
(2) Remove drive shaft (left side) and inner shaft assembly
from transaxle assembly.

NOTE
Remove drive shaft and inner shaft assembly as an
assembly together with hub, knuckle, and other parts.

Bearing
bracket

(3) Suspend the removed drive shaft (left side) and inner
shaft assembly with wire or something similar to
prevent it from sharply bending or turning at each joint.

TSB Revision J




MANUAL TRANSAXLE <FWD> — Transaxle Assemblv 22-17

18. REMOVAL OF DRIVE SHAFT (RIGHT SIDE)

(1) To remove drive shaft (right side) from transaxle
assembly, apply pry bar to the protrusion.

NOTE
Remove drive shaft (right side) as an assembly together
with hub, knuckle, and other parts.

(2) Suspend the removed drive shaft (right side) with wire
or something similar to prevent it from sharply bending
or turning at each joint.

21. REMOVAL OF TRANSAXLE ASSEMBLY LOWER PART
COUPLING BOLT / 22. TRANSAXLE ASSEMBLY

Support transaxle assembly with a transaxle jack and
remove transaxle assembly lower part coupling bolt; then,
lower transaxle assembly.

&)
= q gl

N

Transaxle
jack
09F 0004
) SERVICE POINTS OF INSTALLATION M22MDAT
= 18. INSTALLATION OF DRIVE SHAFT (RIGHT SIDE)

Oil seal Provisionally install the drive shaft (right side) so that the
inboard joint part of the drive shaft (right side) is straight,
{ ; : and not bent relative to the transaxle.

Caution

Care must be taken to ensure that the oil seal lip part of
the transaxle is not damaged by the serrated part of the
drive shaft (right side).

Jl

Inboard joint

part of drive shaft sonooss
Transaxle (Engine side] 11. INSTALLATION OF MOUNTING STOPPER
mgléﬂét ) Install mounting stopper in the direction shown.

Mounting
stopper

01F0045
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22-18

MANUAL TRANSAXLE <FWD> - Transaxle Assemblv

TRANSAXLE ASSEMBLY
DISASSEMBLY AND REASSEMBLY

30-42 Nm
22 - 30 ft.lbs.

30-35 Nm
22 - 25 ftibs. DO 1‘1‘

g |

Disassembly steps

e
MNPOOOINOV R W

13

Bolt

Rear cover
Wave spring
Screw bolts

. Reverse brake cone
. Backup light switch

Gasket
Poppet plug
Poppet spring

. Poppet ball

Bolt

. Speedometer driven gear assembly

Air breather

- velsl Spring pin

18

1522 Nm
11 -15 ft.lbs.

140 - 160 Nm
102 - 115 ft.ibs.

140-160 Nm
102~ 115 ft.ibs.

«» o * 15 Lock nut
«» o +16. Lock nut
17. 5th speed synchronizer assembly
18. 5th speed shift fork
19. Synchronizer ring
20. 5th speed gear
21. Needle bearing
22. 5th speed intermediate gear

TSB Revision
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MANUAL TRANSAXLE <FWD> — Transaxle Assemblv 22-19

SEALING AND ADHESION POINTS

TFMO0041

1-2mm
(.04-.08in)

TFM0044

Sealant: MITSUBISHI Genuine

Adhesive: 3M Stud Locking Part No. 4170
or equivalent

Part No. 997740 or equivalent

TFMO0016

201004

Sealant: 3 M ATD Part No. 8001
or equivalent

TSB Revision




22-20

MANUAL TRANSAXLE <FWD> - Transaxle Assembly

Disassembly steps

23. Reverse idler gear shaft bolt
24. Gasket
25. Bolt
e * 26. Transaxle case
»€ 27, Oil guide
28. Bolt
29. Spring washer
30. Stopper bracket
31. Restrict ball assembly
32. Gasket
#»« 33. Oil seal
34. Bearing outer race
e a 35. Spacer
36. Bearing outer race
e a 37. Spacer
38. Filter
39. Bearing outer race

30-35Nm 35-42 Nm ;\.J)
22 - 25 ft.lbs. 26 — 30 ft.Ibs.
31 J/ 25

30

S é
28-S
15-2R: 23
11— 15 ft.Ibs.
43 -55Nm
32 - 39 ft.bs.

15-22Nm
11-15ft.Ibs.

. 5\3‘;\&\
@%g%‘

y .mA.‘"‘- Dmorlooey
%Mﬁm S

P

Sealant: MITSUBISHI Genuine
Part No. 997740 or equivalent

»€ 40. Spacer
41. Bearing outer race
e * 42, Spacer
43. Bolt
44. Reverse shift lever assembly
45. Reverse shift lever shoe
®4 46. Reverse idler gear shaft
47. Reverse idler gear
+«» »4 48, Spring pin
« ¢ * 49 Spring pin
% »4 50, Shift rail assembly

TFMO0109
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MANUAL TRANSAXLE <FWD> — Transaxle Assembly

22-21

5mm
(2in.) TFM0063

Adhesive: 3M Stud Locking Part No. 4170
or equivalent

51. Screw
52. Bolt
53. Bearing retainer
54. Intermediate gear assembly
55. Input shaft assembly
56. Output shaft assembly
57. Differential gear assembly
58. Bearing outer race
59. Bearing outer race
60. Oil guide
61. Bearing outer race
62. Bearing outer race
»< 63. Oil seal
¢ 4 64. Oil seal
65. Magnet
66. Magnet holder
67. Clutch housing assembly

15-22Nm
11-15ft.lbs.

’ 11--15 ft.ibs,
N
7y b5

52
| 53

51 15.-22Nm
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22-22 MANUAL TRANSAXLE <FWD> — Transaxle Assembly

201020

Lock nut

201021

Bolt C/A;& 3
10 mm ﬂﬁ- :

Spinner handie <— | |

201023

SERVICE POINTS OF DISASSEMBLY MZZMFAW
14. REMOVAL OF SPRING PIN
Remove the spring pin using a pin punch.

NOTE
If the spring pin interferes with the synchronizer ring or
cone gear, rotate the gear for dislocation and remove the

spring pin.

15.16. REMOVAL OF LOCK NUTS

(1) Unstake lock nuts of the input shaft and intermediate
gear.

(2) Shift the transaxle in reverse using the control lever and
select lever.

(3) Install the special tool onto the input shaft.
(4) Screw a bolt [IO mm] into the hole on the periphery of
clutch housing and attach a spinner handle to the

special tool.
(5) Remove the lock nut, while using the bolt as a spinner

handle stopper.

48.49. REMOVAL OF SPRING PINS

Remove the spring pins for 1 st-2nd and 3rd-4th speed shift
forks using a pin punch.

TSB Revision ]
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MANUAL TRANSAXLE <FWD> - Transaxle Assembly 22-23

50. REMOVAL OF SHIFT RAIL ASSEMBLY

2 3rd-4th speed (1) Shift the Ist-2nd speed shift fork to the 2nd speed.
L —shift fork (2) Shift the 3rd-4th speed shift fork to the 4th speed.

ool //Iﬂmm@
m@mm

1st-2nd speed

ot 51 rshift fork

(3) Remove the shift rail assembly.

INSPECTION M2zMoAB
BACKUP LIGHT SWITCH

Operate the backup light switch to check continuity with a
circuit tester.
If without continuity, replace the switch.

SERVICE POINTS OF REASSEMBLY M22MGAX
54. INSTALLATION OF OIL SEAL
Install the drive shaft oil seal using the special tool.

MD998325-01

Oil seal

2010291
TSB Revision




22-24

MANUAL TRANSAXLE <FWD> - Transaxle Assembly

63. INSTALLATION OF OIL SEAL
Install the input shaft front oil seal using the special tool,

MD998321-01

Oil seal

2010041

1st-2nd
speed
shift
sleeve

E

Wityf i

AN \\\\"//IIIIII//
\\\\\\\\\\"’{II 4

50. INSTALLATION OF SHIFT RAIL ASSEMBLY

= t (1) Set the 1 st-2nd speed shift sleeve at 2nd speed.

(2) Set the 3rd-4th speed shift sleeve at 4th speed.
3rd-4th (3) Fit the shift forks of shift rail assembly to groove of
sleeves.

(4) Insert the shift rails into the shift rail holes of clutch
housing.

(5) Turn the shift rails in the directions indicated by the
arrows in the order shown in the illustration, and
engage the shift lugs to control finger and the interlock
plate.

48.49. INSTALLATION OF SPRING PINS

(1) Install the spring pins using the special tool or a pin
punch.

Caution
Do not reuse the spring pins.

2150004

TSB Revision
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MANUAL TRANSAXLE <FWD> — Transaxle Assembly 22-25

(2) When installing, make sure that the slit of the spring pin
is aligned with the shift rail center line.

Slit I ' Spring pin

. o

, ’ /Shift rail
|

201034

46. INSTALLATION OF REVERSE IDLER GEAR SHAFT
Install in the direction illustrated.

gear shaft amart 2150007

35.37. 40. 42. INSTALLATION OF SPACERS

(1) Place two pieces of solder measuring about 10 mm (.4
in.) in length and 1.6 mm (.06 in.) in diameter as
illustrated and install the outer races.

(2) Install the transaxle case and tighten the bolts to
specified torque.

(3) Remove the transaxle case.

(4) Remove the outer races and remove the solder.

(5) If solder is not crushed, perform steps (1) to (4) with a
solder with a larger diameter.

Transaxle

Solder

2150008

(6) Measure the thickness of the crushed solder with a
micrometer and select and install a spacer of thickness
that gives standard preload and end play.

Standard value:
Input shaft end play
0-0.05 mm (0 -.002 in.)
Intermediate gear preload
0.05 — 0.10 mm (.002 —.004 in.)
Output shaft preload
0.05 - 0.10 mm (.002 —.004 in.)
Differential case preload
2200048 0.05 - 0.10 mm (.002 —.004 in.)

33. INSTALLATION OF OIL SEAL
Install the drive shaft oil seal using the special tool.

MD998325-01 -
Oil

TSB ReVision




22-26 MANUAL TRANSAXLE .<FWD> — Transaxle Assembly

201038

Reverse idler
gear shaft

Amount [-2_ mm
of {.04—-.08 in.)

HBN

27.

26.

INSTALLATION OF OIL GUIDE
Install the oil guide to the transaxle case as illustrated.

INSTALLATION OF TRANSAXLE CASE

(1) Place the selected spacers on the intermediate gear
and differential’'s bearing outer race. Also insert the
selected spacer between the output shaft bearing outer
race and the transaxle case.

(2) Set so that the threaded hole of the reverse idler gear
shaft’'s head is facing in the direction indicated in the
illustration.

NOTE

If there is a great deviation in the direction in which the
threaded hole is facing, it will be impossible to align the
threaded hole and the hole in the case after the
transaxle case is installed.

(3) Apply specified sealant to the clutch housing side of the
transaxle case.

Specified’ sealant: MITSUBISHI genuine
Part No. MD997740 or equiva-
lent

Caution
Squeeze out sealant from the tube uniformly with-
out excess or discontinuity.

(4) Install the transaxle case onto the clutch housing.

(5) Insert a Phillips screwdriver [8 mm (.32 in.) shaft
diameter] into the bolt hole in the case, as shown in the
figure, and use it to align the threaded hole of the
reverse idler gear shaft with the bolt hole in the
transaxle case.

(6) Install the reverse idler gear shaft bolt and tighten the
bolt by fingers.

(7) Tighten the all transaxle tightening bolts to specified
torque.

(8) Tighten the reverse idler gear shaft bolt to specified
torque.

16.15. INSTALLATION OF LOCK NUTS

(1) Install the special tool to the splined end of input shaft.

(2) Screw a bolt [10 mm (.40 in.)] into the hole on the
periphery of clutch housing and attach a spinner handle
to the special tool.

|TSB Revision
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MANUAL TRANSAXLE <FWD> - Transaxle Assembly 22-27

(3) Shift the transaxle in reverse using control lever and
select lever.

(4) Tighten the lock nut to specified torque, while using the
bolt attached in the above step as a spinner handle
stopper.

(5) Loosen the lock nuts.

(6) Retighten the lock nuts to the specified torque.

(7) Stake the lock nut.

14. INSTALLATION OF SPRING PIN

(1) Install the spring pin using the special tool or a pin
punch.

Caution
Do not reuse the spring pins.

Siit is aligned with the shift rail center line.

- ’ (2) When installing, make sure that the slit of the spring pin

Spring pir

Shift rail
| —

| 201034
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22-28 MANUAL TRANSAXLE <FWD> — sth speed Synchronizer Assembly

5TH SPEED SYNCHRONIZER ASSEMBLY M2ZMHAN
DISASSEMBLY AND REASSEMBLY

®

TEMO118

Disassembly steps o
\.,»)

1. Reverse brake ring
e * 2. Synchronizer spring
3. Synchronizer sleeve
®»« 4. Synchronizer key
¢ * 5. Synchronizer hub

INSPECTION
SYNCHRONIZER SLEEVE AND HUB

e Combine the synchronizer sleeve and hub and check that
they slide smoothly.

e Check that the sleeve is free from damage at its inside front
and rear ends.

e Check for wear of the hub front end (surface in contact with
the 5th speed gear).

Caution
201044 When replacing, replace the synchronizer hub and

sleeve as a set.

SYNCHRONIZER KEY AND SPRING

o Check for wear of the synchronizer key center protrusion.
e Check the spring for weakness, deformation and breakage.

201045
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MANUAL TRANSAXLE <FWD> — 5th speed Synchronizer Assembly 22-29

Oil groove

5th

speed
gear &
side

1
1=

SERVICE POINTS OF REASSEMBLY

5. INSTALLATION OF SYNCHRONIZER HUB / 4. SYN-
CHRONIZER KEY / 2. SYNCHRONIZER SPRING

(1) Assemble the synchronizer hub, and key noting their
direction.

Spring
protrusion

(2) Assemble the synchronizer spring so that its projection
may be engaged in the groove of the synchronizer key.

NOTE
Take care to prevent the projections of the front and
rear spring from sitting in the groove of the same key.

2010018
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22-30

MANUAL TRANSAXLE <FWD> - Input Shaft Assembly

INPUT SHAFT ASSEMBLY
DISASSEMBLY AND REASSEMBLY

Disassembly steps

o Yo a
o *Ha
»e
o Yo a
° 4
L 2
0 *

1.
2.

©

3
4
5.
6
7
8

Taper roller bearing
Bearing sleeve

. Snap ring

. Taper roller bearing
Snap ring

. Conespring

. Subgear

. 4th speed gear
Needlebearing

e *10. Bearing sleeve

11. Synchronizer ring

e * 12 3rd-4th speed synchronizer assembly
®« 13, Synchronizer spring

«p

14.
15.
16.
17.
18.
19.
20.

M22MICA

2150009

Synchronizer sleeve
Synchronizer key
Synchronizer hub
Synchronizer ring
3rd speed gear
Needle bearing
Input shaft

| TSB Revision
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MANUAL TRANSAXLE <FWD> — Input Shaft Assembly 22-31

/ |
2150010 |

MD998348-01

215001

4th speed gear

3rd speed gear

=

MD998348-01

MD998348-01

2150012

Splines

201050

SERVICE POINTS OF DISASSEMBLY
1. REMOVAL OF TAPER ROLLER BEARING

Remove the front bearing using the special tool as
illustrated.

2. REMOVAL OF BEARING SLEEVE

Remove the bearing sleeve using the special tool as
illustrated.

4. REMOVAL OF TAPER ROLLER BEARING

Remove the taper roller bearing together using the special
tool as illustrated.

18. REMOVAL OF 3RD SPEED GEAR

Remove the bearing sleeve, 3rd-4th speed synchronizer
assembly and 3rd speed gear together using the special
tool as illustrated.

INSPECTION
INPUT SHAFT

e Check the outer surface of the input shaft where the needle
bearing is mounted for damage, abnormal wear and seizure

[portion @)].
e Check the splines for damage and wear.

TSB Revision




22-32

MANUAL TRANSAXLE <FWD> -~ Input Shaft Assembly

NEEDLE BEARING
e Combine the needle bearing with the shaft or bearing

abnormal noise or play.
e Check the needle bearing cage for deformation

20105

[Damage, wear

Damage, breakage

SYNCHRONIZER RING

e Check the clutch gear teeth for damage and breakage.
e Check paper lining on cone I.D. for damage, wear, and
flaking.

TFMO11¢

1 e Force the synchronizer ring toward the clutch gear and
check clearance “A”. Replace if it is out of specification.

Limit: 0.5 mm (.02 in.)

TFMOT1

SYNCHRONIZER SLEEVE AND HUB

e Combine the synchronizer sleeve and hub and check that
they slide smoothly.

e Check that the sleeve is free from damage at its inside front
and rear ends.

o Check for wear of the hub end surfaces (in contact with
each speed gear).

Caution
When replacing, replace the synchronizer hub and

sleeve as a set.
201044

SYNCHRONIZER KEY AND SPRING

e Check for wear of the synchronizer key center protrusion.
e Check the spring for deterioration, deformation and break-
age.

201045
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MANUAL TRANSAXLE <FWD> — Input Shaft Assembly 22-33

20108¢

Spring Key

2010018

2nd speed
gear

MD998318-01

201056

SPEED -GEARS

e Check the bevel gear and clutch gear teeth for damage and
wear.

e Check the synchronizer cone for rough surface, damage
and wear.

e Check the gear bore and front and rear ends for damage
and wear.

SERVICE POINTS OF REASSEMBLY
13. INSTALLATION OF SYNCHRONIZER SPRING

Assemble the synchronizer spring so that its projection may
be engaged in the groove of the synchronizer key.
Take care to prevent the projections of the front and rear
spring from sitting in the groove of the same key.

12. INSTALLATION OF 3RD-4TH SPEED SYNCHRONIZER
ASSEMBLY

(1) Install the synchronizer assembly so that the part that
has the small round indentation is in the oil groove at
the hub end.

NOTE

If the installation is in the opposite way, press-in might
not be possible. This is because the edge of the hub
inner diameter spline at the part that has the small
round indentation is made to facilitate pressing in.

(2) Press the 3rd-4th speed synchronizer assembly onto
the input shaft using the special tool as illustrated.

Caution

When installing the synchronizer assembly, make
sure that three synchronizer keys are seated cor-
rectly in respective grooves of the synchronizer
ring.

(3) Check the 3rd speed gear rotates smoothly.

10. INSTALLATION OF BEARING SLEEVE
Use the special tool as illustrated.
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22-34 MANUAL TRANSAXLE <FWD> — Input Shaft Assembly

7N

i \ Cone spring :
(&) installation Snap ring
\ direction

| MD99831 8-01

2nd speed

2150014

MD998808
{outer)
MD298808
Snap ring (inner)
2150016

7. INSTALLATION OF SUB GEAR 7/ 6. CONE SPRING / 5.
SNAP RING

Install the sub gear and cone spring to 4th gear, and then
install the snap ring.

NOTE
Be sure that the cone spring is installed so that it is facing in
the correct direction.

4. INSTALLATION OF TAPER ROLLER BEARING

Install the taper roller bearing over the input shaft using the
special tool.

3. REASSEMBLY OF SNAP RING

{1) Select thickest possible snap ring which can enter the
snap ring groove.

Standard value: 0.01 -~ 0.09 mm (.0004 —.004 in.)

(2) Using a special tool, attach the snap ring to the input
shaft.

Caution

1. Don’t reuse the old snap ring.

2. If snap ring pliers are used, the snap ring may
sometimes be expanded excessively. This will
prevent proper mounting of the sleeve.

TSB Revision

v

l\./




MANUAL TRANSAXLE <FWD> — Input Shaft Assembly 22-35

2. REASSEMBLY OF BEARING SLEEVE
(1) Using a special tool, fit the bearing sleeve to the input
MD998318-01 shaft.

Caution
After fitting, check that the sleeve flange is closely

fit to the bearing.

2150017

1. INSTALLATION OF TAPER ROLLER BEARING

Install the taper roller bearing over the input shaft using the
special tool.

TSB Revision




22-36 MANUAL TRANSAXLE <FWD> — Intermediate Gear Assembly

INTERMEDIATE GEAR ASSEMBLY m22mIAS
DISASSEMBLY AND REASSEMBLY

Disassembly §teps

®¢ 1. Snap ring
o *»4 2 Taper roller bearing
#®«¢ 3. Bearing sleeve
' i 4.1 st speed gear
5. Needle bearing
¢ a 6. Synchronizer ring
e * 7. Synchronizer spring
»« 8 1 st-2nd speed synchronizer sleeve
®»« 9. Synchronizer key
e» 9410 1 st-2nd speed synchronizer hub
e * 11. Synchronizer ring
B 12. 2nd speed gear
13. Needle bearing
*» o * 14 Taper roller bearing
15. Intermediate gear

210033

SERVICE POINTS OF DISASSEMBLY

2. REMOVAL OF TAPER ROLLER BEARING / 4.1ST SPEED
GEAR

MD898348-01

/[ Remove the taper roller bearing, 1 st speed gear and bearing
\\\\\\\\\\T\* sleeve using the special tool as illustrated.
Lz B Caution
' 1. Do not reuse the bearing removed from the shaft.
eeaeey = 2. Replace the inner and outer races of the taper roller \_)

bearing as a set.
210021
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MANUAL TRANSAXLE <FWD> — Intermediate Gear Assemblv 22-37

10. REMOVAL OF 1ST-2ND SPEED SYNCHRONIZER HUB /
12. 2ND SPEED GEAR

Remove the 1 st-2nd speed synchronizer assembly and 2nd
‘ speed gear together using the special tool as illustrated.

Ll}!l MD998348-0

.......... rL ;
T |!=

RS AAFGAAAAA A

i NN

201063

14. REMOVAL OF TAPER ROLLER BEARING
Use the special tool as illustrated.

Caution
1. Do not reuse the bearing removed from the shaft.
2. Replace the inner and outer races of the taper roller

bearing as a set.

210022

INSPECTION

INTERMEDIATE GEAR

e Check the outer surface of the intermediate gear where the
needle bearing is mounted for damage, abnormal wear and

seizure [portion @)].
e Check the splines for damage and wear.

Spine 201065

NEEDLE BEARING
e Combine the needle bearing with the shaft or bearing
sleeve and gear and check that it rotates smoothly without

abnormal noise or play.
e Check the needle bearing cage for deformation.

201051
TSB Revision




22-38 MANUAL TRANSAXLE <FWD> — Intermediate Gear Assembly

SYNCHRONIZER RING

e Check the clutch gear teeth for damage and breakage.
e Check paper lining on cone I.D. for damage, wear, and \
flaking. ./

Damage and wear
TFMO119

A

Al )
i,

Synchronizer ring

e Force the synchronizer ring toward the clutch gear and !
check clearance “A”. Replace if it is out of specification. |

Limit: 0.5 mm (.02 in.)

Gear
TFMO117

|
SYNCHRONIZER SLEEVE AND HUB i
\
\

e Combine the synchronizer sleeve and hub and check that
they slide smoothly.

o Check that the sleeve is free from damage at its inside front ‘
and rear ends. .

e Check for wear of the hub end surfaces (in contact with \\J
each speed gear).

Caution
When replacing, replace the synchronizer hub and
sleeve as a set.

201044

SYNCHRONIZER KEY AND SPRING

e Check for wear of the synchronizer key center protrusion.
e Check the spring for weakness, deformation and breakage.

l/

201045

SPEED GEARS

e Check the bevel gear and clutch gear teeth for damage and
wear.

e Check the synchronizer cone for rough surface, damage
and wear.

e Check the gear bore and front and rear ends for damage
and wear. }

201053
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MANUAL TRANSAXLE <FWD> — Intermediate Gear Assembly 22-39

h SERVICE POINTS OF REASSEMBLY
14. INSTALLATION OF TAPER ROLLER BEARING

Install the taper roller bearing over the intermediate gear
using the special tool.

Caution
When installing the bearing, push the inner race only.

MD998350-01

ARTRULLRARL RN

N

iy

11. 6. INSTALLATION OF SYNCHRONIZER RINGS
ﬁ The 1 st speed synchronizer ring has an identification mark.

| Identification N
1 mark X "
200007
ﬂ 10. INSTALLATION OF 1ST-2ND SPEED SYNCHRONIZER
Front < ' HUB / 9. SYNCHRONIZER KEY / 8. 1ST-2ND SPEED
SYNCHRONIZER SLEEVE / 7. SYNCHRONIZER SPRING
(1) Combine the Ist-2nd speed synchronizer hub and
sleeve as illustrated.
ldenti- ___J
fication
mark J
mw i
210031
| (2) Assemble the synchronizer spring so that its projection
Key may be engaged in the groove of the synchronizer key.
Spring NOTE
profrusion (1) Take care to prevent the projections of the front and
rear spring from sitting in the groove of the same
key.

(2) A synchronizer spring of a different shape from
what is shown may be installed; however, there is
no difference in installation procedure.

2010018
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MANUAL TRANSAXLE <FWD> - Intermediate Gear Assembly

}

MD998348-01

Attt itwkishhw v h g
. ¥

g

MD998350-01

1 st-2nd
speed
synchronizer
assembly

2100022

MD998350-01

Bearing
sleeve

1st speed
gear

201086

MD998350-01

210024

2210032

(2) Install the Ist-2nd speed synchronizer assembly over
the intermediate gear using the special tool.

Caution \

1. When installing the synchronizer assembly, \J
make sure that three synchronizer keys are
seated correctly in respective grooves of the
synchronizer ring.

2. After installation of the synchronizer assembly,
check that the 3rd speed gear rotates smoothly.

3. INSTALLATION OF BEARING SLEEVE

Install the 1st speed gear and bearing sleeve together over
the intermediate gear using the special tool.

2. INSTALLATION OF TAPER ROLLER BEARING

Install the taper roller bearing over the intermediate using
the special tool.

Caution
When installing the bearing, push the inner race only.

1. INSTALLATION OF SNAP RING

Select and install a snap ring that will result in an
intermediate gear bearing end play that is the standard
value.

Standard value: 0.01 - 0.14 mm (.0004 —.006 in.)

.
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MANUAL TRANSAXLE <FWD> — Output Shaft. Assembly 22-41

OUTPUT SHAFT ASSEMBLY

M22MKAH

DISASSEMBLY AND REASSEMBLY

Disassembly steps

* o * 1 Taper roller bearing
*» »e 2 Taper roller bearing
3. Output shaft

210028

MD998348-01

710025

MD998350-01

) s nmAaas

210N2R

SERVICE POINTS OF DISASSEMBLY
1. 2. REMOVAL OF TAPER ROLLER BEARINGS

Remove the taper roller bearing using the special tool as
illustrated.

Caution

1. Do not reuse the bearings removed from the shaft.

2. Replace the inner and outer races of the taper roller
bearing as a set.

SERVICE POINTS OF REASSEMBLY
1. 2. INSTALLATION OF TAPER ROLLER BEARINGS
Install the taper roller bearing using the special tool.

Caution
When installing the bearing, push the inner race only.

TSB Revision l
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MANUAL TRANSAXLE <FWD> - Shift Rails and Forks

SHIFT RAILS AND FORKS
DISASSEMBLY AND REASSEMBLY

0 a

Disassembly steps

1. Ist-2nd speed shift fork

2. 1st-2nd speed shift rail

3. 3rd-4th speed shift fork

4. bth-reverse speed shift rail
5. Interlock plunger

6. 3rd-4th speed shift rall

7. Reverse shift lug

M22MLAF

"/

201073

Interlock
plunger

Reverse shift lug SERVICE POINT OF REASSEMBLY

3rd-4th speed shift rail

201088

/ 5. INSTALLATION OF INTERLOCK PLUNGER

Insert the interlock plunger at illustrated position of the
3rd-4th speed shift rail.

TSB Revision




MANUAL TRANSAXLE <FWD> — Differential Assembly 22-43

DIFFERENTIAL ASSEMBLY p—
: DISASSEMBLY AND REASSEMBLY

Disassembly steps

»« 1. Bolt
2. Differential drive gear
+*%» »« 3 Taper roller bearing
o *o + 4. Lock pin
¢ * 5, Pinion shaft
e * 6. Pinion
e *7.Washer
®»« 3 Side gear
e * O, Spacer (Select)
10. Differential case

TFM0054

Adhesive: 3M Stud Locking
Part No. 4170 or equivalent

130- 140 Nm

94 - 101 ft.lbs.
163025
Press SERVICE POINTS OF DISASSEMBLY
‘\‘/j _ 3. REMOVAL OF TAPER ROLLER BEARING
Bearing . . .
' Remove the taper roller bearing using the special tool as
illustrated.
Caution

1. Do not reuse the bearing removed from the dif-
ferential case.

2. Replace the inner and outer races of the taper roller
bearing as a set. ,

TSB Revision J
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MANUAL TRANSAXLE <FWD> - Differential Assembly

Pinion shaft

4. REMOVAL OF LOCK PIN
Lock pin Drive out the lock pin from the hole A using a punch.

SERVICE POINTS OF REASSEMBLY

9. INSTALLATION OF SPACER / 8. SIDE GEAR / 7.
WASHER / 6. PINION / 5. PINION SHAFT

(1) Install the spacer on the back of the side gear and then
install the gear in the differential case.

Caution
When installing a new side gear, use a spacer of
medium thickness [0.93 — 1.00 mm (.036 — .04 in.)].

Lock pin
hole

(2) Set the washer on the back of each pinion and insert the
two pinions to specified position while engaging them
with the side gears and turning them.

(3) Insert the pinion shaft.

N

(4) Measure the backlash between the side gears and
pinions.
Standard value: 0.025 - 0.150 mm {.001-.006 in.)

(5) If the backlash is out of specification, disassemble again
and using correct spacer, reassemble and adjust.

Caution
Adjust for same backlash of both side gears.

160124

Lock pin end with
rger chamfering

Dift 4. INSTALLATION OF LOCK PIN
frreren-
Lock pin tial case Align the pinion shaft lock pin hole with the case lock pin

Pinion shaft hole and insert the lock pin.

Y [nstalla- Caution
o tion 1. Do not reuse the lock pin.

2. The lock pin head must be sunk from the flange
surface of the differential case.

N

2150021
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MANUAL TRANSAXLE <FWD> - ometer Driven Gear Assembly

Differential Assembly / Speed-

22-45

MD998812

MD998822

TFM0044

The numerals @) to () indicate
the tightening sequence. 210029

3. INSTALLATION OF TAPER ROLLER BEARING

Install the taper roller bearings on both sides of the
differential case.

Caution
When press-fitting the bearings, push the inner race
only.

INSTALLATION OF BOLTS

Apply specified adhesive to the entire threads of the bolts
and quickly tighten in the order shown to specified torque.

Specified adhesive: 3M Stud Locking Part No. 4170 or
equivalent

Caution
If a bolt is reused, remove traces of oil adhesive
completely from the threads.

SPEEDOMETER DRIVEN GEAR ASSEMBLY —

DISASSEMBLY AND REASSEMBLY

Disassembly steps
1. O-ring
e * 2. Spring pin .
o * 3. Speedometer driven gear
4. Ol seal
5. Sleeve

201078

20107¢

SERVICE POINTS OF REASSEMBLY
3. INSTALLATION OF SPEEDOMETER DRIVEN GEAR

Apply gear oil sparingly to the speedometer driven gear
shaft and insert the shaft.

2. INSTALLATION OF SPRING PIN

Install the spring pin in such a way that its slit does not face
the gear shaft.

TSB Revision




22-46 MANUAL TRANSAXLE <FWD> - Clutch Housing Assembly

CLUTCH HOUSING ASSEMBLY m2zmpam

DISASSEMBLY AND REASSEMBLY

15-22Nm
11— 15 ft.lbs.

20-27Nm
15 - 19 ft.ibs.

by

M17

2100019

Disassembly steps

1. Bolt o * 16. Needle bearing

2. Select lever assembly »« 17. Needle bearing

3. Select lever shoe 18. Clutch housing

é. Interlock plate bolt 19.Pin _

. Gasket 20. Return spring
# ¢ a 6. Lock pin 21. Stopper plate
< »e 7. Spring pin 22. Spring pin

8. Neutral return spring
9. Stopper body
10. Control finger
11. Interlock plate
12. Neutral return spring assembly
13. Control shaft
14. Control shaft boot
o 1 15, Qil seal
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MANUAL TRANSAXLE <FWD> -~ Clutch Housing Assembly

22-47

Control
lever

201082

201083

Needle bearing

206012

Socket
wrench
Oil seal

201085

MD998245-01

201086 |

SERVICE POINTS OF DISASSEMBLY
6. REMOVAL OF LOCK PIN

Drive out the lock pin from the control finger using the pin
punch.

Caution

When removing the lock pin, turn the control lever to
such position that the lock pin will not contact the
clutch housing.

7. REMOVAL OF SPRING PIN

Drive out the spring pin from the stopper body using the pin
punch.

Caution

When removing the spring pin, pull the control shaft in
the direction illustrated so that the spring pin will not
contact the clutch housing.

SERVICE POINTS OF REASSEMBLY
17.16. INSTALLATION OF NEEDLE BEARINGS

Install the needle bearing flush with the surface A of the
clutch housing.

15. INSTALLATION OF OIL SEAL
Install the control shaft oil seal using a socket wrench.

7. INSTALLATION OF SPRING PIN / 6. LOCK PIN
(1) Install new spring pin and lock pin using the special tool.

Caution
Do not reuse the spring pin and lock pin.

(2) Install the spring pin with its slit at right angle to the
control shaft center.
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22-48 MANUAL TRANSAXLE <AWD> — General Information

MANUAL TRANSAXLE <AWD> |

GENERAL INFORMATION ——

Ist-2nd speed synchronizer assembly

1st speed gear
Clutch housing 2nd speed gear
Transaxle case
3rd speed gear
3rd-4th speed synchronizer assembly
4th speed gear
Input shaft fInput shaft 5th speed gear

Sth-reverse
synchronizer assembly

Rear cover
Intermediate
shaft
Input shaft
retainer
Front output shaft
- Reverse gear

Drive bevel - 5th speed gear
gear
-
i = = Center shaft
. 1
=35 [u
“Viscous coupling .
. Center differential

Driven
bevel
gear

Reverse idler
‘gear

\

Front differential

TFMO110
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MANUAL TRANSAXLE <AWD> — Specifications

22-49

SPECIFICATIONS mz2cA5
GENERAL SPECIFICATIONS
Items Specifications
Model WBMG1-0-FNBR
Applicable engine 6G72-DOHC (Turbo)
Type 5-speed transaxle floor shift
Gear ratio
1st 3.071
2nd 1.739
3rd 1.103
4th 0.823
5th 0.659
Reverse 3.076
Reduction ratio
Primary 1.375
Front differential 2.888
Transfer 0.814
Speedometer gear ratio (driven/drive) 27/36
Oil quantity liters (qts.)
Transaxle 2.4 (2.5)
Transfer 0.27 (.29)
M22CD-B

( LUBRICANTS

ltems

Specified lubricants

i Quantity lit. (gts.) |

Transmission oil
Transfer oil

Drive shaft oil seal lip
Transfer oil seal lip

Hypoid gear oil, SAE 75W-90 or

75W-85W conformin% to API
classification GL-4 or higher

0.27 (.29)

2.4(2.5) l

I As required l
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MANUAL TRANSAXLE <AWD> - Special Tools

SPECIAL TOOLS

M22DA-B

Tool

Number

Name

Use

MB991113-01

Steering linkage
puller

® Disconnection of the coupling of the
knuckle and lower arm ball joint

® Disconnection of the coupling of the
knuckle and tie-rod end ball joint

MD998304-01 Oil seal installer Installation of front output shaft bearing
and transfer extension housing oil seal

MD998325-01 Differential oil seal Installation of differential oil seal
installer

MD998803 Differential oil seal Installation of differential oil seal
installer

MD998812 Installer cap Use with MD998824

MD998824 installer adapter Installation of transfer case oil seal

MB991193 Plug

PreventioB,of transfer oil discharge and
foreign opject entry

TSB Revision
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MANUAL TRANSAXLE <AWD> - Service Adjustment Procedures

22-51

N

Drain plug N QN2 (0
& o N}r//é/{// =

NN Y o
i Filler plug

s SN

&) Dra{plug \—

Oil level

SERVICE ADJUSTMENT PROCEDURES

TRANSMISSION OIL LEVEL INSPECTION
Refer to GROUP 00 — Maintenance Service.
TRANSMISSION OIL REPLACEMENT

(1) Position vehicle on a flat level and remove filler and drain
plugs to drain transmission oil.

M22FBAE2

M22FCAJ

(2) Pour in fresh transmission oil through filler port.

Transmission oil: Hypoid gear oil, SAE 75W-85W con-
forming to API classification GL-4 or
higher

Transaxle: 2.4 liters (2.5 qts.)

Transfer: 0.27 liters (.29 gts.)

(3) After checking to be sure that the oil level is the specified
level, tighten the filler plug at the specified torque.
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22-52 MANUAL TRANSAXLE <AWD> — Service Adjustment Procedures

R.H. side

I

DRIVE SHAFT OIL SEALS REPLACEMENT

(1) Disconnect the drive shaft from the transaxle.
(Refer to GROUP 26 — Drive Shaft.)
(2) Remove the transfer assembly.

(3) Using a flat-tip (=) screwdriver, remove the oil seal.

EITERLR

For L.H.
Dust seal .

For RH. (4) Install the oil seals using the following procedure:
Using the special tool, tap the oil seal into the transaxle.
Note that there are two types of oil seals, one for R.H. and

the other for L.H., and the shape of each type is different,
as shown.

2200037

?l. side /\& '

MD998803

a=

O MD998325-01

(5) Drive shaft oil seal must be installed in the direction shown.

(6) Apply a coating of the transmission oil to the lip of the oil
seal.

Transmission oil: Hypoid gear oil, SAE 75W-80 or
75W-85W conforming to API classi-
fication GL-4 or higher

TSB Revision
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MANUAL TRANSAXLE <AWD> — Service Adjustment Procedures / Shift Lever Assembly22-53

09F0064

- \MD998304-01

NG

09F0065|

TRANSFER OIL SEAL REPLACEMENT M22FGAH

(1) Pull out the propeller shaft from the transfer. (Refer to
GROUP 25 — Propeller Shatft.)
(2) Using a flat-tip (-) screwdriver, remove the oil seal.

(3) Using the special tool, tap the drive shaft oil seal into the
transfer.

(4) Apply a coating of the transmission oil to the lip of the oil
seal.

Transmission oil: Hypoid gear oil, SAE 75W-90 or
75W-85W conforming to API classi-
fication GL-4 or higher

SPEEDOMETER CABLE REPLACEMENT M22FEAH
Refer to P.22-9.

SHIFT LEVER ASSEMBLY M22GE8
Refer to P.22-13.
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22-54 MANUAL TRANSAXLE

<AWD> — Transaxle Control

TRANSAXLE CONTROL
REMOVAL AND INSTALLATION

Transaxle control cable assembly removal steps

e *1. AirhoseA
®»«¢ 2 Air cleaner cover, Air intake hose A
®<« 3. Vacuum pipe
4. CD amp. (vehicles with CD player)
¢ * 5, Connection for transaxle control cable

assembly (Shift lever assembly side)
6. Retainer

7. Transaxle control cable assembly

Pre-removal and Post-installation
Operation
¢ Removal and Installation of Front
Console Assembly
(Refer to GROUP 52A - Fioor Console.)

Hoseclamp  4.0Nm
2.9ft.Ibs.

08F 00354

09F0080

Shift lever assembly removal steps

[ ]

e
0 *
»ea

* 1. Airhose A
2. Air cleaner cover, Air intake hose A
3. Vacuum pipe
5. Connection for transaxle control cable

assembly (Shift lever assembly side)
8. Shift lever assembly

TSB Revision




MANUAL TRANSAXLE <AWD> - Transaxle Control

22-55

03F008

‘ Air intake
. hose C

Airintake hose A

Air intake hose B

05F002:

Air hose A
Airhose C

05F002¢

INSPECTION

e Check the transaxle control cable assembly for function and
for damage.

e Check the boot for damage.

e Check each bushing for wear or abrasion, sticking, impeded
action, and damage.

M22JCAF2

SERVICE POINTS OF INSTALLATION

5. CONNECTION OF TRANSAXLE CONTROL CABLE
ASSEMBLY (SHIFT LEVER ASSEMBLY SIDE)

Refer to P.22-12.
3. INSTALLATION OF VACUUM PIPE

If the vacuum pipe has a stepped part, connect the vacuum
hose to the pipe securely, up to the stepped part, as shown
in the figure.

M22JDAM

2. CONNECTION OF AIR CLEANER COVER, AIR INTAKE
HOSE A

Align slots indicated by arrows in air intake hose A with A
markings on air intake hoses B and C; then, insert hoses B
and C all the way into air intake hose A.

1. CONNECTION OF AIR HOSE A

Connect the hoses ensuring that paint marks are aligned
with projections.

Insert air hoses B and C into air hose A all the way, or up to
the step in hose A.

Caution
‘Be careful not to allow any foreign matter to get into
the hoses, pipes, or the intercooler itself.
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22-56 MANUAL TRANSAXLE <AWD> -

Transaxle Assembly

TRANSAXLE ASSEMBLY
REMOVAL AND INSTALLATION

Pre-removal Operation

® Draining of Transmission Oil
(Referto P.22-51)

® Removal of Transfer Assembly
(Refer to P.22-59.)

09F0098

Hose clamp 4.0 Nm
2.9ft.Ibs.

08F 0034

Removal steps

1. Side under cover
o * 2. Air hose A
o 4 3. Air cleaner cover, Air intake hose A
»< 4. Vacuum pipe

5. Air cleaner element

6. Air cleaner body

7. Battery

8. Battery seat, Washer tank

9. Connection for transaxle control cable

Post-installation Operation

Installation of Transfer Assembly
(Refer to P.22-59.)

Supplying of Transmission Oil

(Refer to P.22-51.)

Checking Operation of Shift Lever

at Each Position

Checking the Operation of Meters and
Gauges

M22MA-B

09F0110

TSB Revision
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MANUAL TRANSAXLE <AWD> - Transaxle Assembly 22-57

45 Nm
33ftlbs.
70 Nm !
19 Nm 51 ft.lbs.
13 ft.lbs.

75 Nm
s54ftlbs. 11

75 Nm

17 54 ft.Ibs.

75 Nm
54 ft.ibs.

17

X

09F0091

31 Nm 60— 72 Nm
22 ftbs. 43 - 52 ft.Ibs,

T
£

90 Nm 27
65 ft.Ibs.

60—72Nm
43 -52 ft.lbs.

45 Nm
33 ft.lbs.

30 Nm
22 ft.lbs.

36 Nm 43 -51ft.lbs.
26 ft.ibs.
09F0086
10. Connection for clutch tube bracket 20. Right member
- 11. Connection for clutch release cylinder 21. Starter cover
- 12. Connection for transaxle mount 22. Starter
13. Plug - 23. Drive shaft (Left side),
14. Transaxle mount bracket (Body side) Inner shaft assembly
®¢ 15. Mounting stopper «» ¢ * 24 Drive shaft (Right side)
16. Transaxle mount bracket (Transaxle side) 25. Connection for transaxle stay (Front bank
17. Transaxle assembly lower part side)
coupling bolt 26. Connection for transaxle stay
- 18. Connection for tie rod end (Rear bank side)
o i 19. Connection for lower arm - 27. Transaxle assembly lower part
ball joint coupling bolt

- 28. Transaxle assembly
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MANUAL TRANSAXLE <AWD> - Transaxle Assembly

03FOOE

% ‘ Air intake
o hose C

Airintake hose A "

Air intake hose B

05F0023

Air hose A
Air hose C /

05F0028

SERVICE POINTS OF REMOVAL

11. REMOVAL OF CLUTCH RELEASE CYLINDER 7 12.
CONNECTION OF TRANSAXLE MOUNT

Refer to P.22-15.

M22MBBB

18. DISCONNECTION OF TIE ROD END / 19. LOWER ARM
BALL JOINT

Refer to P.22-16.

23. REMOVAL OF DRIVE SHAFT (LEFT SIDE), INNER SHAFT
ASSEMBLY / 24. DRIVE SHAFT (RIGHT SIDE) / 27.
TRANSAXLE ASSEMBLY LOWER COUPLING BOLT / 28.
TRANSAXLE ASSEMBLY

Refer to P.22-16.

SERVICE POINTS OF INSTALLATION

24. INSTALLATION OF DRIVE SHAFT (RIGHT SIDE) / 15.
MOUNTING STOPPER

Refer to P.22-17.

M22MDAU

4. INSTALLATION OF VACUUM PIPE

If the vacuum pipe has a stepped part, connect the vacuum
hose to the pipe securely, up to the stepped part, as shown
in the figure.

3. INSTALLATION OF AIR CLEANER COVER, AIR INTAKE
HOSE A

Align slots indicated by arrows in air intake hose A with A
markings on air intake hoses B and C; then, insert hoses B
and C all the way into air intake hose A.

Insert air intake hoses B and C all the way up to the roots on
the turbocharger end.

2. INSTALLATION OF AIR HOSE A

Connect the air hoses ensuring that alignment marks are
aligned with projections.
Insert air hoses B and C into pipe all the way to its step.

Caution
Be careful not to allow any foreign matter to get into
the hoses, pipes, or the intercooler itself.

TSB Revision |
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MANUAL TRANSAXLE <AWD> — Transfer Assemblv

22-59

TRANSFER ASSEMBLY
REMOVAL AND INSTALLATION

Pre-removal and Post-installation
Operation
¢ Draining and Supplying of Transfer Oil
(Refer to P.22-51))
¢ Removal and Installation of Active Front
Venturi Skirt
(Refer to GROUP 51 -Front Bumper.)
e Removal and Installation of Front Exhaust
Pioe
(defer to GROUP 15 — Exhaust Pipe and
l Main Muffler.)

09F0008

- 1. Transfer assembly

85-90Nm
61 — 65 ft.lbs.

W

Sleeve yoke

10G0001

Gear oil: Hypoid gear oil, SAE 75W-90
or 75W-85W conforming to API
classification GL-4 or higher

M22VA.- -

08F0077

09A0027

SERVICE POINT OF REMOVAL
1. REMOVAL OF TRANSFER ASSEMBLY
Caution

M22VBAC

1. Be cautious to avoid damaging the transfer oil seal

lip.

2. Cover the transfer opening with the special tool to

prevent transaxle oil discharge and the
foreign objects.

3. The propeller shaft should be suspended so
not sharply bent.

TSB Revision
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22-60 MANUAL TRANSAXLE <AWD>— Transaxle Assembly

TRANSAXLE ASSEMBLY

The W5MG1 transaxle cannot be disassembled.
If any parts other than describes below are defective, replace the transaxle assembly.

REPLACEABLE PART

Transfer case oil seal
Transfer oil seal guide
Input shaft rear seal cap
Center shaft oil seal

[ J
*

L 4
*

transfer

~
O ouPwrE

Transaxle to transfer connecting bolt

Air vents (breather caps) for transaxle and

QOil filler plugs for transaxle and transfer
Oil drain plugs for transaxle and transfer

TFMO157

SERVICE POINTS OF INSTALLATION
6. INSTALLATION OF CENTER SHAFT OIL SEAL

Fabricate a tool having the following dimensions from a
pipe to install the oil seal.

Dimension :
LD, e Approx. 27 mm (1.06 in.)
OD. e Approx. 31 mm (1.22 in.)
Length............ . . Approx. 200 mm (7.87 in.)

|TSB Revision
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MANUAL TRANSAXLE <AWD> — Transaxle Assembly 22-61

TFMO0163

5. INSTALLATION OF INPUT SHAFT REAR SEAL CAP

Install the input shaft rear seal cap.

2. INSTALLATION OF TRANSFER CASE OIL SEAL

Using the special tool, install the transfer case oil seal.

TSB Revision
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SUPPLEMENTAL RESTRAINT SYSTEM (SRS}

an asterisk {*}.
WARNING!

rendering the SRS inoperative).

authorized MITSUBISHI dealer.

SRS or any SRS-related component.

(1) A Supplemental Restraint System (SRS), which uses a driver-side air bag, has been installed in the 3000GT.
(2) The SRS includes the following components: impact sensors, SRS diagnosis unit: SRS warning light, air bag
module, clock spring, interconnecting wiring. Other SRS-related components (that may have to be
removed/installed in connection with SRS service or maintenance) are indicated in the table of contents by

(1) Improper service or maintenance of any component of the SRS, or any SRS-related component, can lead to
personal injury or death to service personnel (from inadvertent firing of the air bag) or to the driver (from

(2) Service or maintenance of any SRS component or SRS-related component must be performed only at an

(3) MITSUBISHI dealer personnel must thoroughly review this manual, and especially its GROUP 52B -
Supplemental Restraint System (SRS), before beginning any service or maintenance of any component of the
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AUTOMATIC TRANSAXLE - Specifications

SPECIFICATIONS

GENERAL SPECIFICATIONS

M23CA.C

Items Specifications
Model FAA33-1-MNN2
Type Full automatic

Torque converter
Type
Engine stall speed
Stall torque ratio

4 speed transaxle

3 element with damper clutch
2,200~ 3,200 rpm
1.80

Transaxle
Type

Gear ratio
First
Second
Third
Fourth
Reverse
Final gear ratio
Speedometer gear ratio (Drive/Driven)

Electronically controlled
4-speed full-automatic

2.551
1.488
1.000
0.685
2.176
3.958
36/28

SERVICE SPECIFICATIONS

terns

Specifications

Standard value
Accelerator switch switching point
Sleeve and selector lever assembly end play
Transfer driven gear preload
Low-reverse brake end play
Input shaft end play
Differential case preload
Differential gear and pinion backlash
Qil pump side clearance
Output flange bearing end play
Front clutch end play
Rear clutch end play
End clutch end play

2-6(079-.24)

15.2 — 15.9 (.698 - .625)
0.075-0.135 (.0030-.0053)
1.0-1.2(.0394-.0472)
0.3-1.0{.0118-.0394)
0.075 — 0.135 (.0030 ~.0053)
0.025 — 0.150 (.0010 —.0059)
0.03 ~ 0.05 (.0012 -.0020)

0 - 0.09 (0-.0035)

0.8 —1.0(.0315-.0394)
1.0-1.2(.0394-.0472)

0.60 —0.85 (.0236 —.0335)
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VALVE BODY SPRING IDENTIFICATION CHART

M23CG- -

mm (in.)
Part name Wire diameter Outside diameter Length No. of turns
Regulator valve spring 1.4 {.055) 15 (.59) 52 (2.05) 115
[-2 shift valve spring 0.6 (.024) 6 {.299) 26.6 (1.047) 135
Pressure control valve spring | 0.45 (.0177) 6 {.299) 21.3 (.839) 8.5
Rear clutch exhaust valve 0.7 (.028) 6.8 (.268) 27.4 (1.079) 12.5
spring
End clutch valve spring 6 (.024) 6 6 (.260) 24.4 (.961) 155
2-3 shift valve spring 0 8 (.031) 0(.276) 27.5 (1.083) 15.5
N-R control valve spring 7 (.028) 9 2 (.362) 32.1 (1.264) 8.5
Reducing valve spring 2 (.047) 9 (.350) 29.5(1.161) 12.5
Line relief spring .0(.039) 0 {.276) 17.3 {.681) 10
Torque converter valve 3(.051) 9.0 (.354) 22.6 {.890) 9.5
spring
Shift control valve spring 0.5 {.020) 5.7 (.224) 26.8 {1.055) 22
Damper clutch control valve | 0.7 {.028) 6.2 (.244) 14.2 (.559) 9.5
spring
SPACER AND SNAP RING M23CF-8
Part name Thickness mm (in.) g?ggglcat'on Part No.
Spacer (3.62 (.0244) 62 MD737444
(for adjustment of transfer driven gear preload) 13.65 (.0256) 65 MD737445
3.68 (.0268) 68 MD737446
3.71 (.0280) 71 MD737447
.74 {.0291) 74 MD728802
13.77 {.0303) 77 MD728803
3.80 (.0315) 80 MD726804
3.83 (.0327) 83 MD728805
3.86 (.0339) 86 MD728806
3.89 (.0350) 89 MD726807
3.92 {.0362) 92 MD726808
3.95 (.0374) 95 MD728809
3.98 (.0386) 98 MD72881 0
1.01(.0398) 01 MD72881 1
1.04 (.0409) 04 MD72881 2
1.07(.0421) 07 MD72681 3
1.10(.0433) 10 MD72881 4
1.13(.0445) 13 MD72881 5
1.16 (.0457) 16 MD72881 6
1.19 (.0469) 19 MD72881 7
1.22 (.0480) 22 MD72881 8
1.25 (.0492) 25 MD72981 9
1.28 (.0504) 28 MD728820
1.31 (.0516) 31 MD72682 1
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Part name Thickness mm (in.) Isc;errr]]ngatlon Part No.
Pressure plate 5.9 (.232) A MD731 736
(for adjustment of low-reverse brake end play) 0 (.236) 0 MD731 737
1{.240) | MD731738
2 (.244) 2 MD731 739
3 (.248) 3 MD731 740
4 (.252) 4 MD731 588
5 (.256) 5 MD731 741
6 (.260) 6 MD731742
7 (.264) 7 MD731 743
8 {.268) 8 MD731744
9(.272) 9 MD731 745
Spacer. ) ) 0.83 (.0327) 83 MD720937
(for adjustment of differential case preload) 0.86 (.0339) 86 MD720938
0.89 (.0350) 89 MD720939
0.92 (.0362) 92 MD720940
0.95 {(.0374) 95 MD720941
0.98 (.0386) 98 MD720942
1.01(.0398) 01 MD720943
1.04 (.0409) 04 MD720944
1.07(.0427) 07 MD720945
1.10(.0433) J MD710454
1.13 (.0445) D MD700270
1.16{.0457) K MD710455
1.19 (.0469) L MD710456
1.22 (.0480) G MD700271
1.25 {.0492) M MD710457
1.28 {.0504) N MD71 0458
1.31 (.0516) E MD706574
1.34 (.0528) 0 MD710459
1.37 {.0539) P MD710460
Shap ring ) 1.76 {.0693) Brown MD73331 4
for ‘adjustment of output flange bearing end play) 1.82 (.0717) None MD722538
1.88 {.0740) Blue MD721 014
1.94 {.0764) Brown MD721015
2.00 (.0787) None MD721016
2.06 {.0811) Blue MD721017
2.12 (.0835) Brown MD722539
2.18 (.0858) None MD73331 5
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- , " Identification
Part name Thickness mm (in.) symbol Part No.
Spacer _ ) 0.75 - 0.82 - MD722986
(for adjustment of differential gear and {.0295 - .0323)
pinion backlash) 0.83 — 0.92 - MD722985
(.0327 -.0362)
0.93-1.00 - MD722984
(.0366 —.0394)
1.01-1.08 - MD722982
(.0398 —.0425)
1.09-1.16 - MD722983
(.0429 - .0457)
Snap ring 1.3” {.051) None MD731 747
(for adjustment of front clutch and rear 1.4* (.055) Blue MD731 748
clutch end play) o
1.5 (.059) Brown MD731 749
* ... Only for rear clutch 1.6 (.063) None MD731750
1.7 (.067) Blue MD731751
1.8 (.071) Brown MD731 752
1.9 (.075) None MD731 753
2.0 (.079) Blue MD731 754
2.1 {.083) Brown MD731 755
2.2 (.087) None MD731756
2.3 (.091) Blue MD731757
2.4 (.094) Brown MD731 758
Snap ring 1.05(.0413) White MD71 5800
(for adjustment of end clutch end play) 1.30(.0512) Yellow MD71 5801
1.55 (.0610) None MD71 5802
1.80(.0709) Green MD71 5803
2.05 {.0807) Pink MD720849
LUBRICANTS M23CD-8
Items Specified lubricants | Quantity
Transaxle fluid _liters (gts,) bia ATF SP or MITSUBISHI PLUS 75(79)
Drive shaft oil seal lip ATF or equivalent As required

TSB Revision




23-16

AUTOMATIC TRANSAXLE - Special Tools

SPECIAL TOOLS

M23DA-B

Tool

Number

Name

Use

MB991113-01

Steering linkage
puller

® Disconnection of the coupling of the
knuckle and lower arm ball joint

¢ Disconnection of the coupling of the
knuckle and tie-rod end ball joint

MB990925-01

Bearing and ol

Installation of bearing outer race

seal installer
MB991359 ROM pack Checking of the diagnosis code
ME3991 341‘ Multi-use tester Checking of the diagnosis code
sub assembly
MD998226-01 Guide pin Reassembly of valve Body

MD998325-01 Oil seal installer Instaliation of drive shaft oil seal
MD998330-01 Oil pressure Measuring oil pressure

gauge
MD998332-01 Adapter

Connection of the oil pressure gauge

MD998333-01

Oil pump remover

Removal and installation of oil pump

| TSB Revision
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Tool Number Name Use

MD998334-01 Oil seal installer Installation of oil pump oil seal

MD998335-01 Oil pump band Reassembly of oil pump

MD998336-01 Guide pin Removal and installation of oil pump

C

assembly

MD898337-01

Spring compressor

Disassembly and reassembly of front
clutch and rear clutch

60)

MD998348-01 Bearing and gear Removal of bearing
puller
MD998812 Installer cap Driving of bearing
MD998822 Installer adapter Driving of bearing
(48)
®)
MD998825 Installer adapter Driving of bearing
® (562)
MD998829 Installer adapter Driving of bearing
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wrench adapter set

Kickdown servo
wrench adapter

MD998916-2-01 Outer sleeve
MD998916-3-01 Inner sleeve

MD998916-1-01

Tool Number - Name Use
: MD998830 Installer adapter Driving of bearing
® (66)
MD998905 Handle Removal and installation of low/reverse
ﬂ brake piston
MDg98907 Spring compressor Disassembly and reassembly of front
clutch and rear clutch
MD998915 Kickdown servo Adjustment of kickdown servo
ﬂ wrench adapter
MD998916-01 Kickdown servo Adjustment of kickdown servo

MDg998917 Bearing remover Disassembly and reassembly of output
flange .
MD938918 Kickdown servo Adjustment of kickdown servo
wrench
MD998919 Snap ring instalier Reassembly of end clutch
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Based upon wse .of .the . traubleshooting
guide, the probable location of the problem
should be estimated.

l

Checks should be made of fluid levels and
the condition of the ATF, as well as the
condition of the manual control cables;
adjustments should then be made if found
to be necessary.

If a presumption has been made that there
is an abnormal condition somewhere in
the electronic-control system, check the
fault code, in order to determine the
probable location of the problem, by using
a multi-use tester or voltmeter.

When the abnormal system is discovered,
check each element (sensors, etc.) one by
one, and make repairs as necessary.

l

When the abnormal condition is presumed
to be in the oil-pressure-control system,
check by making an oil-pressure test.

1

When the result of the oil-pressure test
does not satisfy the specified pressure,
check each system at places related to the
valve body, check the oil-pressure pas-
sages for leakage, etc.

If the problem is-unusually dirty ATF,
abnormal noises, oil leakage, or slippage of
the clutch or brakes, or an abnormal
condition of the transaxle itself, disassem-
ble and repair the transaxle.

TROUBLESHOOTING

Functional malfunctions of the ELC-4A/T can lead to other
problems, such as those described below:

(1) Improper maintenance and/or adjustments

(2) Malfunctions of the electronic control functions

(3) Malfunctions of mechanical functions

(4) Malfunctions of hydraulic control functions

{5} Malfunctions of engine performance

etc.

M23EBAY

In order to properly determine (“Troubleshoot”) the source of
these malfunctions, it is first essential to methodically question
the user concerning the details of the problem, such as the
condition of the problem, the situation at the time the problem
occurred, and any other relevant information, all in as much
detail as possible. The user should also be asked whether or
not the problem has occurred more than once, and under what
conditions.

Subsequently, certain tests should be conducted in a certain
order, as described at the left.

TSB
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TROUBLESHOOTING GUIDE

| 38| Malfunction of transaxle control unit

Problem Driving impossible or abnormal (before start-off)
T - R g 5
z 2 F ° 3
M | 2 5] 2| 8 2 3
5|5 § | 2| | g | £ £ Z
< > = £ e = =4 = o 8
> 2 £ = ! = = - 2 =2
== z 5| 2| 2 % S 32| = |2
5 | E g £ 5 2 z TSz 2 |5
3 S 5] £ o = 3 = 5= = Z
2 _E s 3 3 = x 2 P > 3 pt S
s |2 g ] 2 2| % I =T B - B
2 | Be| £ S g g £ e | gz & | 2o
ElEl 2| El 2| 2 ] S |75l 2 |EC
5 z 7 z 3 4] = = = = L& z =c
£ | 381 2 % s | £ e = s | g2| £ |8z
= 3 <) 2 z =2 = = o =g = 3EF
resumed cause %) R = [ou s} [im) &) &) 2] > w3 a <%
g 1| Abnormalidiing rpm ® X
._.51 2 | Performance malfunction X X
3 | Improper adjustment of manual inkage X ® ® ® ® ® 54 ® ®
4 | Malfunction of torque convertor X X X X X X X
z 5 | Operation malfunction of oil pump X X X X X
Ef = | 6 | Malfuncuion of one-way clutch X X
[P
z 3 | 7 | Damaged or worn gear or other rotating part, or improper
= 2 adjustment of the preload
| 8 | Malfunction of parking mechanism X X
9 | Cracked dnive plate, or loose bolt X
10 | Worn inside diameter of front clutch retainer X X
11| Low fiuid level ® & @ X X
| 121 Line pressure too low {seal damaged, leakage, looseness. etc.) ® ® ® ® ®
v
_ g 13 | Malfunction of valve body (sticking valve, working cavity. ® %4 ® X X X X X X
=z adjustment, etc.)
25
£ | 14| Maltunction of front clutch or piston X X X
n
v © | 15| Maifunction of rear clutch or piston & X X X
; é 16 | Malfunction of kickdown band or piston X
g1 Improper adjustment of kickdown servo X
= {18} Malfunction of low-reverse brake or piston X X X
= 1 19| O-ring of low-reverse brake circuit between valve X X
body and case not instailed
20 | Maifunction of end clutch or piston {check ball hole, other)
21 | Maltfunction of inhibitors switch, damaged or X X X
disconnected wirtng, or improper adjustment
22 | Malfunction of TPS, or improper adjustment X
23 | Pulse generator (A) damaged or disconnected
winng, or short-circut
24 | Puise generator (B) damaged or disconnected
witing, or short-circuit
25 | Malfunction of kickdown servo switch
I 26 | SCSV-A or B damaged or disconnected wirng,
5] or short-circuit or sticking {valve open)
Fd
% 127 | Maifunction of ignition signal system X
§ 28 | incorrectly grounded ground strap
3 29 | PCSV damaged or disconnected wiring, or short-circuit X
2
5 30 | PCSV damaged or disconnected winng (valve open) ® ® % X X
Z 31 | DCCSV damaged or disconnecting wiring (valve closed) X
= 32 | DCCSV short-circuit or sticking (valve open) ®
33 | Malfunction of overdrive control switch
34 | Malfunction of accelerator switch, or improper adjustment X
35 | Maltfunction of oil-temperature sensor
36 | Malfuncuion of lead switch
37 | Poor contact of ignition switch X
| [ [ [ [

NOTE- ®indicatesitems of priority duringinspection.
PSCV = Pressure control solenoid valve

Abbreviations TPS = Throttle position sensor
DCCSV = Damper clutch control sclenoid valve

| TSB Revision
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0, @

A

Fluid level must be

within this range

TRAO382

DIAGNOSIS AND TEST
FLUID LEVEL AND CONDITION

1.

2.
3.

6.

Drive until the fluid temperature reaches the usual tempera- \\‘/

ture [70— 80°C (160 —180°F)].

Place vehicle on level floor.

Move selector lever sequentially to every position to fill

torque converter and hydraulic circuit with fluid, then place

lever in “N” Neutral position. This operation is necessary to

be sure that fluid level check is accurate.

Before removing dipstick, wipe all dirt from area around

dipstick. Then take out the dipstick and check the condition

of the fluid.

The transaxle should be overhauled under the following

conditions.

e |If there is a "burning” odor.

e If the fluid color has become noticeably blacker.

e If there is a noticeably great amount of metal particles in
the fluid.

Check to see if fluid level is in “HOT” range on dipstick. If

fluid level is low, add automatic transaxle fluid until level

reaches “HOT” range.

Low fluid level can cause a variety of conditions because it

allows pump to take in air along with fluid. Air trapped in

hydraulic circuit forms bubbles which make fluid spongy.

Therefore, pressures will be erratic.

Improper filling can also raise fluid level too high. When

transaxle has too much fluid, gears churn up foam and

cause same conditions which occur with low fluid level,

resulting in accelerated deterioration of automatic transaxle

fluid.

In either case, air bubbles can cause overheating, fluid

oxidation, which can interfere with normal valve, clutch, and

servo operation. Foaming can also result in fluid escaping

from transaxle vent where it may be mistaken for a leak.

Be sure to examine fluid on dipstick closely.

‘CONTROL CABLE

Whether control cable is properly adjusted can be confirmed by
checking whether inhibitor switch is performing well.

1.
2. Place selector lever to “R” range.

3.

4. Slowly move the selector lever upward until it clicks as it

Apply parking brakes and service brakes securely.
Set ignition key to “ST” position.

fits in notch of “P” range. If starter motor operates when
lever makes a click, “P” position is correct.

Then slowly move selector lever to “N” range by the same
procedure as in foregoing paragraph. If starter motor
operates when selector lever fits in “N”, “N” position is
correct.

Also check to be sure the vehicle doesn’'t begin to move
and the lever doesn’t stop between P-R-N-D.

The control cable is properly adjusted if, as described
above, the starter motor starts at both the “P” range and
the “N” range.

TSB Revision
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Diagnosis

connector
cony

20380

.

®: ELC-AAT
@0: Diagnosis control
42: Ground

s

16R1338

<Multi-use tester>

Cigarette
lighter
socket

MB991341

MB991 359

Di

agnosis

connector

16P0151

OBTAINING FAULT CODES

(1) Connect the voltmeter or multi-use tester to the connector
for diagnosis.

(2) Read the output fault codes.
Then follow the remedy procedures according to the
“FAULT CODE DESCRIPTION” on the following page.

NOTE

e As many as a maximum of ten fault codes, in the
sequence of occurrence, can be stored in the Random
Access Memory (RAM) incorporated within the control
unit.

e |If the number of stored fault codes or fault patterns
exceeds ten, already stored fault codes will be erased,
in sequence beginning with the oldest.

e Do not disconnect the battery until all fault codes or
fault patterns have been read out, because all stored
fault codes or fault patterns will be canceled when the
battery is disconnected.

(3) If the fail-safe system is activated and the transaxle is
locked in 3rd gear, the fault code in the Fail-Safe Code
Description will be stored in the RAM.

Three of these fault codes can be stored.

(4) The cancellation will occur if, with the transaxle locked in
3rd gear, the ignition key is turned to the OFF position, but
the fault code is stored in the RAM.

TSB Revision
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FAULT CODE DESCRIPTION

Code Display Pattern Item Remedial Action
No.
11 Excessively large throttle e Check throttle position sensor
position sensor output connector.
T e Check throttle position sensor
on bench.
e Adjust throttle position sensor.
12 Excessively small throttle e Check accelerator switch
position sensor output (whether code number 24 is being
i output).
13 Defective or improperly
adjusted throttle position
_D_ﬂ.ﬂ.ﬂ__ sensor
14 Improperly adjusted throttle
L position sensor
15 Open-circuited low-oil- e Check oil temperature sensor
temperature sensor connector.
N e Check oil temperature sensor on
bench.
16 Short-circuited high-oil-
ML Im temperature sensor
17 Open-circuited high-oil-
LA temperature sensor or short-
circuited low-oil-temperature
sensor
21 Open-circuited kickdown servo e Check kickdown servo switch
i switch connector.
L e Check kickdown servo switch on
bench.
22 Short-circuited kickdown servo
rm switch
23 Open-circuited ignition pulse e Check ignition pulse signal line.
pickup cable
L
24 Open-circuited or improperly e Check accelerator switch connector
adjusted accelerator switch e Check accelerator switch on bench.
N 1 e Adjust accelerator switch.
1240104
12A0107
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-ode Display Pattern Item Remedial Action
No.
31 Open-circuited pulse generator A Check pulse generator A or B on
bench.
T Check vehicle-speed reed switch
(chattering).
32 Open-circuited pulse generator B
i
41 Open-circuited shift control Check solenoid valve connector.
ML solenoid valve A Check shift control solenoid valve
A on bench.
42 Short-circuited shift control
L solenoid valve A
43 Open-circuited shift control Check solenoid valve connector.
solenoid valve B o Check shift control solenoid valve
M B on bench.
44 Short-circuited shift control
el solenoid valve B
45 Open-circuited pressure control o Check solenoid valve connector.
VL solenoid valve Check pressure control solenoid
valve on bench.
46 Short-circuited pressure
i control solenoid valve
47 Open-circuited damper clutch Check solenoid valve connector.
S control solenoid valve o Check damper clutch control
solenoid valve on bench.
48 Short-circuited damper clutch
B 1 control solenoid valve
49 Defective damper clutch system Check damper clutch hydraulic
circuit.
Check damper clutch control

solenoid valve on bench.
Replace control unit.

12A0107
12A0105

TSB Revision




23-26

AUTOMATIC TRANSAXLE - Troubleshooting

Code
No.

Display Pattern

[tem

Remedial Action

51

T

1 st speed shift not finish

Check connectors of pulse
generators A and B.

Check pulse generators A and B on
bench.

Rear clutch slipping

52

2nd speed shift not finish

Check connectors of pulse
generators A and B.

Check pulse generators A and B on
bench.

Rear clutch slipping

Kickdown brake slipping

53

3rd speed shift not finish

Check connectors of pulse
generators A and B.

Check pulse generators A and B on
bench.

Front clutch slipping

Rear clutch slipping

54

4th speed shift not finish

Check connectors of pulse
generators A and B.

Check pulse generators A and B on
bench.

End clutch slipping

Kickdown brake slipping

61

Short-circuited torque
reduction request signal line
or open-circuited torque
reduction execution signal line

Check torque reduction request
signal line.

Check torque reduction execution
signal line.

62

Open-circuited torque reduction
request signal line

Check torque reduction request
signal line.

63

Short-circuited torque
reduction execution signal line

Check torque reduction execution
signal line.

12A0106
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FAIL-SAFE CODE DESCRIPTION

‘ ode Display Pattern Item Fail-safe Related
& . No. Self-Diagnosis
81 Open-circuited pulse | Fixed at 3rd (D) 31
generator A or 2nd (2, L)
e
82 Open-circuited pulse | Fixed at 3rd (D) 32
generator B or2nd (2, L)
Jrrrrrrrem
8 Open- or short-circuited|Fixed at 3rd 41,42
shift control solenoid
I valve A
84 Open- or short-circuited|Fixed at 3rd 43,44
shift control solenoid
T UL valve B
85 Open- or short-circuited |Fixed at 3rd (D) 45,46
pressure control or 2nd (2,L)
T LT solenoid valve
b 86 shift not finish Fixed at 3rd (D) 51,52
or 2nd (2, L) 53,54
TUTTTTT LA

121.0296
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INSPECTION OF CONTROL SYSTEM

Check the control system by using the multi-use tester and following the procedure given below.

CONTROL SYSTEM INSPECTION TABLE

Check Item Description Possible Cause of
Condition Criteria Trouble (or Remedy)
Throttle position Accelerator pedal fully 04 -10V e TPSisimproperly adjusted if
sensor (TPS) released voltage is high when accelerator
® Data list pedalis fully depressed or
® [tem No. 11 Accelerator pedal slowly Varies with released.
depressed throttle opening ® TPS or circuit harness is defective
degree if there is no change.
e TPS or accelerator pedal cable is
Accelerator pedal fully 45 -50V defective if change is not smooth.
depressed
Oil temperature (Cold engine (before start) Equivalent ® Defective oil temperature sensor
sensor 10 outside or circuit harness
o Data list temperature
e Item No. 15
E ngine warming up © Gradually
increases
After engine warming up 80 - 110°C
Kickdown servo L range, idle ON . ® Improperly adjusted kickdown servo
switch e Defective kickdown servo switch or
® Data list D range, 1st or 3rd speed ON circuit harness
® [tem No. 21 o Defective kickdown servo
D range, 2nd or 4th speed OFF
Ignition signal N range, idle 650 — 900 rpm ® Defective ignition system
line ® Defective ignition signal pickup
o Data list N range, 2,500 rpm 2,400 — 2,600 rpm circuit harness
¢ ltem No. 23 (tachometer reading)
Accelerator pedal Accelerator pedal fully ON ® |mproperly adjusted accelerator
switch released pedal switch
o Data list e Defective accelerator pedal switch
® lten No. 24 Accelerator pedal slightly . OFF (Of ~CIFCHIHIRHIESH
depressed
Idie switch Accelerator pedal fully ON ® Improperly adjusted TPS
® Data list released ® Defective TPS or circuit harness
® [tem No. 25
Accelerator pedal slightly OFF
depressed ;
Air conditioner D range, air conditioner ON e Defective air-conditioner power
relay signal idle-up relay ON signal detection circuit
® Data list harness
® |{tem*No."Z6 D range, air conditioner OFF
idle OFF
Transaxle gear D range, idle C ¢ Defective TCU .
position e Defective acce lerator pedal switch
® Data list L range, idle 1ST circuit . . .
o Item No. 27 o Defective inhibitor switch circuit
2 range, 2nd speed - 2ND o Defective TPS circuit
D range, O/D OFF, 3rd speed 3RD
D range, O/D, 4th speed 4TH
Pulse generator A D range, stop 0 rpm ® Defective pulse generator A or
® Data list circuit harness
® [tem No. 31 D range, 3rd speed, driven 1,600 — 2,000 rpm | ~e ~Defective pulse generator -A
at 50 km/h (31 mph) shielded wire
e External noise interference
D range, 4th speed, driven 1,100 - 1,400 rpm
at 50 km/h (31 mph)

TSB Revision
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Check ltem Description Possible Cause of
Condition Criteria Trouble {or Remedy)
Pulse generator B D range, stop 0 rpm e Defective pulse generator B or
® Data list : circuit harness
® [tem No. 32 D range, 3rd speed, driven 1,600 — 2,000 rpm | e Defective pulse generator B
at 50 km/h (31 mph) shielded wire
- e External noise interference
D range, 4th speed, driven 1,600 ~ 2,000 rpm
at 50 km/h (31 mph)
Overdrive switch Overdrive switch in ON oD e Defective overdrive switch or
® Data list position circuit harness
e {tem No. 35
Overdrive switch in OFF OD-OFF
position
Power/economy Power pattern selected Power e Defective power/economy select
select switch (including economy pattern switch or circuit hamess
o Data list control with low oil
o Item No. 36 temperature)
Economy pattern selected Economy
inhibitor switch Shifted to P range p e Improperly adjusted inhibitor
é Data list switch
e [tem No. 37 Shifted to R range R ¢ Defective inhibitor switch or
circuit harness
Shifted to N range . N o Defective manual control cable
e |f selector lever does not move,
Shifted to D range D check shift lock mechanism.
Shifted to 2 range © 2
Shifted to L range L
Vehicle-speed Vehicle stationary 0 km/h (0 mph) e Vehicle-speed reed switchis
reed switch defective if a high-speed signal is
o Data list Driven at 30 km/h (19 mph) 30 km/h (19 mph) output where vehicle is stationary.
o Item No. 38 e Otherwise, vehicle-speed reed switch
Driven at 50 km/h (31 mph) 50 km/h {31 mph) or circuit harness is defective.
PCSV duty D range, idle 50 — 70% o Duty should become 100% when acceler-
® Datalist ator pedal is depressed even a little
® {tem No. 45 Drange, 1st speed 100% from D range idle conditions.

D range, gear being shifted

Depends on conditiong e

Defective TCU

Defective TPS circuit

Defective accelerator pedal switch
circuit

Damper clutch D range, 3rd speed, 1,500 rpm 100 — 300 rpm o Defective damper clutch

slip (tachometer reading) o Defective ignition signal line or

o Data list pulse generator B circuit

e Item No. 47 D range, 3rd speed, 3,500 rpm 0 rpm e Incorrect transmission fluid pressure
(tachometer reading) e Defective DCCSV

DCCSV duty D range, 3rd speed, 1,500 rpm 0% e Defective TCU

o Data list (tachometer reading) e Defective TPS circuit

o Item No. 49 e Defective pulse generator B circuit

D range, 3rd speed, 3,500 rpm
(tachometer reading)

Depends on loads
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TRANSMISSION CONTROL UNIT

The connector has 42 pins to accommodate the increased number of sensor inputs. ‘
Here are the pin assignments. , v

AUTOMATIC TRANSAXLE - Troubleshooting

106! 101
07] 102

110] 105

101. Damper clutch control solenoid valve

182. Shift control solenoid valve A TFA0360

103. -

104.  Power source

105.  Ground

106. Pressure control solenoid valve

107.  Shift control solenoid valve B

108.  Engine communicationsignai

109. Power source .
110.  Ground )
L Ground \V)
2. -

3. Accelerator switch

4. -

5. Diagnosis output terminal

6. Air-conditioner relay signal

7. Engine communication signal

8. Diagnosis control terminal

9. Engine communication signal

10. Power source (backup)

11. Kickdown servo switch

12. Idle switch

13. -

14. Oil temperature sensor (Low temperature side)

15. Oil temperature sensor (High temperature side)

16. Throttle position sensor

17. Sensor ground

18. Vehicle-speed reed switch

51. Inhibitor switch (P)

52. Inhibitor switch (R)

53. Inhibitor switch (N)

54, Inhibitor switch (D)

55. Inhibitor switch (2)

56. Inhibitor switch (L)

57. Overdrive switch

58. Pulse generator B

59. Pulse generator B

60. Pulse generator A

61. Pulse generator A

62. Ground )
63. Ignition pulse \/)
64. Power mode signal
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ELEMENT IN USE AT EACH POSITION OF SELECTOR LEVER

C Selector Overdrive Shifting Engine Parking Clutch Brake
&, J lever control gear Gear ratio start mechanism
position switch C1| C2| C3|OWC| B1| B2
P - Neutral - Possible L
R - Reverse 2.176 . ]
N - Neutral - Possible
1st 2.551 L L4
2nd 1.488 . )
D ON :
3rd 1.000 ° ® 'y
oD 0.685 , . °
st 2551 o .
D OFF 2nd ~ 1.488 . 'y
3rd 1.000 ) ° °
1st 2.551 o °
2 -
2nd 1.488 . '
L - 1st 2.551 . ®
NOTE
g Cl Front clutch

C2 . Rear clutch

C3 End clutch

B1... Low reverse brake
B2 . . Kickdown brake
OWC One way clutch

SHIFT PATTERNS

Two shift patterns are pre-stored in the control unit of this
transaxle. One is the power pattern (for more powerful
performance), and the other is the economy pattern (for
improved fuel consumption and quieter operation).

The driver can select and switch to the desired pattern by using
the power/economy select switch on the center console.
The solid lines shown in these shift patterns indicate up-shifts,
and the broken lines indicate down-shifts. The reason why
there is a difference between the shift points for upshifts and
for down-shifts is so that up-shifts and down-shifts will not
occur frequently when driving at a speed in the vicinity of the
shift point.

When the vehicle is stopped, there is a shift to 2nd gear in
order to obtain a suitable “creeping”, but when the accelerator
pedal is then depressed the vehicle starts off in 1st gear.
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INSPECTION OF ELECTRONIC CONTROL SYSTEM COMPONENTS

Based on the wiring diagram.
check whether the continuity and
grounding of each harness is OK.

v

1. Wiring

No continuity

Improper connection of
connector, damaged or
disconnected harness,
or incorrect wiring con-
nection.

3

Continuity
v
[ Normal |

/ Vary the thermo-sensitive part

Reconnect the connec-
tor; repair or replace the
harness.

from low temperature to high
temperature and check the resist-
ance between the terminals 1 and

2. Oil-temperature
sensor

No continuity
{resistance: =)

Damaged or disconnected

wiring
v

2or2and3.
‘

Changes of the resistance con-

(

tinuous and smooth.

Replace the oil-
temperature sensor

!

)
]

1750447 Normal
1. Low temperature side
2: Ground
3:  High temperature side
3'T(|:s'i‘:§;|§'s ensor Check the resistance between Resistance: ) o  Damaged or discon- \..4)
| P terminals 1 and 4 of the TPS. high or infinite nected wiring
(TPS)Y > -/
_ ! +
TPS terminal C 3.5 - 6.5 k)/20°C (68°F) ) | Replace the TPS.

’

Check the resistance between
terminals 4 and 2 with the engine

Resistance:

Improper adjustment

v

1 Ground 7 FU°535 idling after throttle-valve opening {Egrr]eoﬁ Leé/s
2. Idle switch warm-up. 20°C (68°F)
3. output

4. Power {

Readjust the TPS in-

stallaiion. |
Resistance: approx. 0.4 k{)/
20°C (68°F)
Check for changes of the resist-
ance between terminals 4 and 2 Changes of
when the throttle valve is _ theresistance Poor contact |
operated from the idling position are not con- T ‘
1o the fully open position. tinuous. \ 2 |
| Replacethe TPS. | |

.

Changes of the resistance con-
tinuous and smooth.

v

Normal

)

I
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4. ;E'(')If@ generator

Pulse generator terminals

I-2: pulse i
00

generator A

34 pulse o
generator B 90

1750338

5. Pulse generator
A or B (checking
by an oscillo-
scope)

*<

A

; Resistance: * Short-circuit, or dam-
t%rrlr%?haﬁgel e ?8?5 gr? ieen too low or aged or disconnected)
T too high wiring .
Y 1
( 215-275Q/20°C (68°F) )
heplace the pulse

L |

Normal

Connect the pulse generator and
body harness, and connect an
oscilloscope. Check with the

chassis on a dynamo or with the
front wheels raised,

Oscilloscope waveform

171092

Noise
& A A
o
>
£
Noise
@ A A
Q
>
£
171092

!

lgenerator.

Very low

1,000 rpm, check the voltage voltage

waveform between terminals !
and 2.

incorrect installation of
the pulse generator, or
malfunction of the puise
generator.

.

v

\
With the selector lever at the “L”
(position and the engine running at

C

1,000 mVp-p or higher

Correct the installation
condition, or replace the
pulse generator.

Noise in the
waveform

Improper grounding of
the pulse generator cir-
cuit’s shielded wiring.

!

Replace the.pulse
generator.

3

With the selector lever at the “L”
position and the engine running at
1,000 rpm. check the voltage
waveform between terminals 3

Very low vol-
tage

Incorrect installation of
the pulse generator, or
malfunction of the pulse
generator.

and 4.
v

!

C

500 mVp-p or highet

Correct the installation

%

condition. or replace the |
pulse generator,.

Noise in the
waveform

D0 m

Improper grounding of
the pulse generator cir-
cuit’s shielded wiring.

A
Normal

N .

Replace the puise
generator.

| TSB Revision
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6. Pressure- Check the resistance between Resistance: Short-circuit, or dam-
control sole- terminal 1 of the solenoid valve too low or too aged or disconnected
noid valve connector and the transaxle case. high wiring
(PCSV) 1
l X
( 2.9 £0.3Q/20°C {68°F) ) Replace the PCSV.
v

Connect 12V between the trans-
axle case and terminal 2;
switch ON and OFF and check for

No operation
noise. (stroke:
0.3mm{.012

Foreign material caught
between the valve and

Solenoid valve

] operation noise.
connector terminals

in.) or less)

guide
v

Replace the PCSV.

1: PCSV - ‘ -
2: DCCSV Noise exists.
3. SCSV-A ;
ettt 4. SCSV-B
1750338 Normal J

Check the resistance between
terminal 3 or 4 of the solenoid
valve connector and the transaxle

Resistance:
too low or too

high

7. Shift-control
solenoid valve
(SCSV}AorB

Short-circuit, or dam-
aged or disconnected

case.

wiring
v

( 223+15Q20C(68%) )
L |

Replace the SCSV.

‘Connect 12V between the trans-

No operation
noise. (stroke:
0.25 mm (.010

axle case and terminal 3 or 4;
switch ON and OFF and check for
operation noise of the solenoid

|[Residue accumulated in
walve and core.

in.) or less)

valve, and check the valve stroke.

]

Y

Replace the SCSV.

¥

( Noise exists. )
v

| Normal |
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P8.Danhper ¢éluech p
system

L al

king brake to

set it securely.

“N”, and start the engine.

Set the selector lever to “P” or

press the foot brake firmly.

With the engine idling, de-

R” or “D” range.

Set the selector lever to the Stop the
” engine.

( Let the engine

continue idling. )

-

Normal

TSB Revision

Improper adjustment
of idling

| Readjust the idling. |

Poor closure (sticking)
of the damper clutch
control solenoid
valve.

R@blace the damper
clj@ch control
jd valve.

JcSticking uof the ¢ h
control valve

Overhaul the valve
body.

Sticking (seizure) of
the damper clutch

Replace the torque
converter assembly.
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9. Damper clutch
control solenoid
valve (DCCSV)

Check the resistance between
terminal 2 of the solenoid valve
connector and the transmission

case.

Solenoid valve
connector  terminals

1750338

(112} 2> pccsv
00 EE7:
L34 8 1 "sCsve

+
( Standard value: 3 0120%)

Connect 12 V between the trans-
mission case and terminal 2;
switch ON and OFF and check
for operation noise.

+
( : Noise exists. D
| Normal |

10. Accelerator
switch

With the accelerator pedal not

—»( depressed, check the resistance

between terminals 1 and 2.

171096

( Continuity exists (resistance: 0) j

v

With the accelerator pedal de-
pressed slightly {about 5%,
check the resistance between ter-
minals 1 and 2.

1l
(_ No continuity (resistance: m))

v

| Normal |

Resistance:
too low or too
high

No operation
noise. Check
for sticking. *
{(Valve stroke:
0.3mm{.012
in.) or less)

*Sticking is
usually at the
release side.

No continuity
{resistance: =)

Continuity
exists
(resistance: 0}

TSB Revision

Short-circuit, or dam-
aged or disconnected

wiring
.

Replace the DCCSV.

Foreign terminal
caught between the
valve and quide

Replace the DCCSV. |

]

Check the installation of

| the accelerator switch;

adjust if necessary.

v

( Problem not solved. )

Replace the accelerator
switch.
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11. Inhibitor
switch

In the "P" range, check for con-
—»( tinuity between terminals 3 and 4,

and terminais 8 and 9.

1750339

v

Continuity exists

In the “R" range, check for con-
tinuity between terminals 4 and 7,
and terminals 10 and 11.

( Continuity exists

v
In the “N" range, check for con-
tinuity betwesenterminalss2andi 4,
and terminals 8 and 9.
|

Continuity exists

v
In the “D™ range, check for con-
tinuity between terminals 4 and 6.
(

v

Continuity exists \
4

In the “2” range, check for con-
tinuity between terminals 1 and 4.

Continuity exists )

+( No continuity }—#]

Poor contact, or dam-
aged or disconnected
wiring.

v

Replace the inhibitor
switch.

In the “L" range, check for con-
tinuity betwesentterminedts4} and 5.

( Continuity exists \

| Normal |

[ TSB Revision
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12. Kickdown
(K/D) servo
switch

TFA0389

Check for continuity between the
kickdown servo switch terminal
and the transaxle case.
¥
( Continuity exists )
¥
Start the engine, set to the “L”
range, and let the engine idle;
check for continuity between the
kickdown servo switch terminal

and the transaxle case.

NOTE: Be sure the brakes are

applied during this check.

L4
No continuity )

v

| Normal |

13. Transaxle con-
trol unit{TCU)

Disconnect the harness (both A
and B connectors) from the vehi-
cle’s TCU. Then connect, via an
intermediate harness for check-
ing, a new TCU to this harness

and make a road test.

v

Consider the original TCU to be
normal, and again check the sen-
sors, wiring, etc.

v

Same problem (as before TCU
exchange) occurs.

No continuity

Poor contact, or dam-
aged or disconnected

wiring
v

Replace the K/D servo
switch.

Poor contact (sticking)

Continuity ex-
ists

v

Replace the K/D servo
switch.

The problem
does not
occur.

Malfunction of the ori-
ginal TCU

¥

Install a new TCU.

TSB Revision
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OIL PRESSURE TESTS
1. Completely warm up the transaxle.
& 2. Raise the vehicle by using a jack so that the front wheels
\\Q ® can be rotated.
\‘;@@© 3. Connect an engine tachometer and place it in a position
T where it's easy to see.
7 ®Rear 4. Attach the special oil-pressure gauge (MD998330-01) and
@E{J’t‘g}] g':g;:ure ® Reducing the adaptor (MD998332-01) to each oil-pressure outlet port.
pressure ®Torque  Pressure When the reverse pressure is to be tested, the 3,000 kPa
' converter (400 psi) type of gauge should be used.
pressureé =——V reanaaa
®@Kickdown brake 5. Measure the oil pressure under various conditions, and
pressure (Release) check to be sure that the measured results are within the
/ ! standard value range shown in the “Standard oil pressure
{ ‘ table” below.
*T > O If the oil pressure is not within the specified range, check
=4 P and repair as described in the section “Remedial steps if oil
e pressure is not normal” on the next page.
®@Kickdown brakg
SRR pressure {Apply
— @ Low-reverse: {| \)o \ly )
brake pressure
®End clutch\  brake p N
pressure . — ST NN\ Tradste
STANDARD OIL PRESSURE TABLE
Conditions Standard oil pressure kPa (psi)
2
No Select Engine Reducing = ® ® ® ® @
lever speed Gear K/D brake K/D brake Front Rear End Low- Torque
position rpm position pressure pressure pressure clutch clutch clutch reverse converter
(application) (release) pressure pressure pressure brake pressure
pressure
1 N Idling Neutral 360 - 480 e
(51 -68)
2 D Idiing 2nd 360 — 480 100 - 210 730 - 830 g
5 (51 - 68) (14 - 30) (104 - 118)
3 (SW-ON) Approx. 4th 360 480 | 830 - 900 830 900 450 - 650
D 2,500 (51 - 68 (118 128) (118 128) (64 92
4 (SW-OFF) Approx. 3rd 360 — 480 | 830 - 900 | 830 — 900 (830 -~ 900 | 830 - 900 830 900 450 - 650
2.500 (51-68) | (118 128) [ (118 - 128) (118-128) (118 128) (118  12g) (64 — 921
5 2 Approx. 2nd 360 - 480 | 830 -- 900 830 - 900 450 650
2,500 (51 -68) | (118 - 128) (118 - 128) (64 — 92)
Approx 1st 360 480 830 - 900 - &
6 L 300 450 <
1,000 (51 - 68) (118 - 128) (43 - 64) 7
Approx. | Reverse | 360 480 1,640 2,240,640 2,240 1,640 - 2,240, 450 - 650
2.500 (51 - 68) (233 - 319] (233 319) (233319 | (64-92)
7 R Approx. |[Reverse | 360 - 480 1,500 (213)1,500 (213) 1.500 (213) | 450 - 650
1,000 (51 — 68) or more or more or more (64 -92)
NOTE
(1) —: Indicates pressure is below 10 kPa (1.4 psi).

(20 SW-ON: OD switch in ON position.
(3) SW-OFF: OD switch in OFF position.
(4)  +¥%: Pressure ts not standard.

TSB Revision
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REMEDIAL ACTION TO TAKE FOR INADEQUATE OIL PRESSURE

Symptom

Possible cause

Remedy

1. All line pressures
are low (or high).

NOTE:

Line pressures are
@006
and (7) shown on
the Standard Oil
Pressure Table

on the preceding

page.

a. Plugged oil filter
b. Improperly adjusted regulator
valve line pressure

c. Defective valve body assembly
d. Valve body left loose

e. Improper oil pump delivery.
pressure

a. Visually check oil filter and replace it if plugged.

b. Measure line pressure {2) (KID brake pres-
sure) and readjust line pressure if it is
out of specifications.
Or, replace valve body assembly.

c¢. Replace valve body assembly.

d. Torque valve body clamp bolt and mounting
bolt to specification.

e. Check oil pump gear side clearance and
replace oil pump assembly as necessary.

2. Improper reducing
pressure

a. Plugged reducing pressure
circuit filter (L-shaped)

b. Improperly adjusted reducing
pressure

c. Defective valve body assembly

a. Disassemble valve body assembly to check
filter and replace filter if it is plugged.

b. Measure reducing pressure @and readjust
as necessary.

c. Replace valve body assembly.

3. Improper K/D
brake pressure
(application)

a. Defective seal ring @ and D-ring
of K/D servo piston and seal ring
© of sleeve

b. Defective valve body assembly

a. Disassemble K/D servo and check seal ring
and D-ring for damage. Replace seal ring
or D-ring If damaged or scratched.

b. Replace valve body assembly.

4. Improper K/D
brake pressure
(release)

a. Defective seal ring @ and D-ring
of K/D servo piston and seal ring
© of sleeve

b. Defective valve body assembly

a. Disassemble K/D servo and check seal ring
and D-ring for damage. Replace seal ring
or D-ring if damaged or scratched.

b. Replace valve body assembly.

. Improper front
clutch pressure

Ut

a. Defective seal ring @and D-ring
of K/D servo piston and seal ring
© of sleeve

b. Defective valve body assembly

¢. Worn front clutch piston and
retainer or defective D-ring @
or seal ring ®

a. Disassemble K/D servo and check seal ring
and D-ring for damage. Replace seal ring
or D-ring if damaged or scratched.

b. Replace valve body assembly.

c. Disassemble transaxle and check front clutch
piston and retainer for wear and D-ring and
seal ring for damage. Replace piston, retainer,
D-ring, or seal ring as necessary.

brake pressure

b. Defective valve body assembly
c. Defective D-ring & of piston
or O-ring @ of center support

3. Improper a. Defective D-ring @ of piston, a. Disassemble rear clutch and check input shaft
rear clutch seal ring @ of retainer, D-ring, center support seal ring, and piston
pressure and seal ring & and D-ring (O D-ring; replace if damaged or scratched.

of input shaft
b.Defective valve body assembly b. Replace valve body assembly.

7. Improper a. Defective seal ring @, D-ring ® a. Disassemble the end clutch and check piston oil
end clutch and oil seal © of end clutch seal, D-ring, and center support seal ring;
pressure replace if damage or scratches are evident.

b. Defective valve body assembly b. Replace valve body assembly.

8. Improper a. Damaged O-ring between valve a. Remove valve body assembly and check O-ring

low-reverse body and transmission on top of upper valve body; replace if damage

or scratches are evident.

b. Replace valve body assembly.

c. Disassemble transaxle and check D-ring and
O-ring; replace if damage or scratches are eviden

3. Improper
torque converter
pressure

a. Sticking damper clutch control
solenoid valve (DCCSV) or damper
clutch control valve

b. Plugged or leaky oil cooler and
pipings

c. Damaged seal ring ©) of input shaft

d. Defective torque converter

a. Check damper clutch system and DCCSV
for operation.

b. Repair or replace cooler or pipings.
c. Disassemble transaxle and check seal ring;

replace if it is damaged.
d. Replace torque converter.

TSB Revision
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@Seal ring

@ Seal ring @ O-ring

®© Oil seal
® D-ring | ®D-ring

® D-ring
@ D-ring
——t il
|
i ) ik
, , : =
[[ 1 A4 Nig T
|
/- I
. ) ; L\ .
! | 4
® Seal ring @Sealring | Rearclutch @Sealring
Front clutch # O-ring End ciuten
Low-reverse brake
TFAQ641
@Seal ring
/ . © O-ring
) ’ Seal ring
|
I
) | K/D brake

DeOL

~

TFA0362
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SHIFT PATTERNS
P range
B
N
1
00 I J I
1
]
80 ] <
VALK, o -7
z ! 2’—3/@) ’/
n 60 /] - 2 3 —
= L -~
B 1 s 2 (D, 2) ‘ ‘////
2 10 = £
‘cé | //lr/‘ /
= ]
20 L
i r’/1<-;-2(L) I
[
L |
0 Y 1000 2000 3000 4000 5000 6000
Transfer drive gear speed (rpm)
L 1 I 1 ! | 1 1 i | ! | ] 1 1 i i i 1 1
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180
Vehiclespeed (km/h) TFA0570
E range \v)
10C . ]
' J /| T
i 1
- 1
: oa ] — 1
i 1
2 ' _// |~ 1
° 1
g / I
£ 4(Da) ]
]
4 3 4 |
o P :
3 1 3 <=4 (D;)
: |
2 < 3(2.1)
|
!
I
1
0 1000 2000 3000 4000 5000 6000
Transferdrivegearspeed (rpm)
\ \ ! 1 ! ! ! ! ! ! ! ! \ 1 1 ! ! i ! I .
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 \/)
Vehiclespeed (km/h) TFA0571
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CONVERTER STALL TEST

Stall test consist of determining maximum engine
speed obtained at full throttle in “D” and “R”
positions. This test checks torque converter stator
overrunning clutch operation, and holding ability of
transaxle clutches and low-reverse brake.

Caution
During this test, make sure that no one stand in
front of or behind vehicle.

1. Check transaxle fluid level. Fluid should be at
normal operating temperature [70 — 80°C (160 —
180°F)]. Engine coolant should also be at normal
operating temperature [80 —90°C (180 — 190°F)].
Apply chocks to both rear wheels.

Attach engine tachometer.

Apply parking and service brakes fully.

Start engine.

With selector lever in “D” position, depress
accelerator pedal fully to read engine maximum
rom. Do not hold throttle wide open any longer
than is necessary to obtain maximum engine
rpm reading, and never longer than 5 seconds at
a time. If more than one stall test is required,
operate engine at approximately 1,000 rpm in
neutral for 2 minutes to cool transaxle fluid
between tests.

Stall speed: 2,200 — 3,200 rpm

ourwN

TRANSAXLE CONTROL

7. Place selector lever to “R” position and perform
stall test by the same procedure as in foregoing
item.

Stall Speed Above Specification in “D”

If stall speed is higher than specification, rear clutch
or overrunning clutch of transaxle is slipping. In this
case, perform hydraulic test to locate cause of
slippage.

Stall Speed Above Specification in “R”

If stall speed is higher than specification, front
clutch of transaxle or low-reverse brake is slipping.
In this case, perform hydraulic test to locate cause
of slippage.

Stall Speed Below Specification in “D” and “R”

If stall speed is lower than specification, insufficient
engine output or faulty torque converter is sus-
pected. Check for engine misfiring, ignition timing,
valve clearance, etc. If these are good, torque
converter is faulty.

Symptom Probable cause Remedy
Selector lever operation Incorrect adjustment of sleeve Adjust
is stiff
Incorrect adjustment of control cable Adjust
Excessive wear of detent plate Replace
Worn contact surfaces of pushbutton Replace
and sleeve
Starter motor does not Malfunction in inhibitor switch Replace
operate with the selector : -
lever in the “N” or “P” Incorrect adjustment of control cable Adjust
position -
Malfunction of starter relay Replace
Will not shift to 4-speed Malfunction of OD switch Replace

| TSB Revision
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A/T SAFETY-LOCK SYSTEM TROUBLESHOOTING
Symptom Probable cause Remedy Ref. page
Selector levercanbe | Damaged lock cam B Check and replace lock cam B. 23-58
selected into R from
P without depressing | Improperly adjusted shift lock cable, Check, adjust or replace 23-56
brake pedal with broken inner cable, loose or off connections | the shift lock cable.
ignition key in a -
position other than Broken or sagging outer cable (shift lock Check and replace shift 23-55
LOCK. cable) return spring lock cable.
Selector lever cannot | Defective selector lever assembly Check and replace selector 23-b4
be selected into R lever assembly.
from P by depressing
brake pedal with Sticking shift lock cable, key interlock Check and reptace shift lock 2354
ignition key in cable, and transaxle control cable cable, key interlock cable,
position other than and transaxle control cable.
LOCK.
Foreign matter wedged in lock cams A and B| Check and adjust lock cams 23-58
AandB.
Improperly adjusted shift lock cable, Check, adjust, and replace 23-bb
elongated inner cable shift lock cable.
Sticking slide lever and cam lever inside Check and adjust slide lever 23-55
key cylinder and cam lever.
Selector lever canbe | Damaged lock cam A Check and replace lock cam A. 23-68
selected into R from
P when brake pedal Broken or disconnected key interlock Check and replace key 23-55
is depressed even cable interlock cable. -
though the ignition -
key isin the LOCK Damaged sl ide lever and cam lever inside Check and replace slide lever 23-55
position. key cylinder and cam lever.
‘Selector lever Improperly adjusted key interlock cable Check and adjust key 23-57
dperation from P to R interlock cable.
S not smooth.
Improperly adjusted shift lock cable, Check, adjust, and replace 23-55
elongated inner cable shift lock cab}e.
Binding lock cams A and B (in rotation) Check rotating parts of 23-58
' lock cams A and B.
Defective selector fever assembly Check and replace selector 23-54
: lever assembly.
Check slide lever and 23-55

Binding slide lever inside key cylinder

cam lever.

TSB Revision
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Symptom Probable cause Remedy Ref. page
Selector lever cannot | Defective selector lever assembly Check and replace selector 23-54
be shifted from Rto P. lever assembly.

Improperly adjusted transaxle control cable | Adjust transaxle control 23-56
cable.
Ignition key cannot Foreign matter wedged in lock cams A and B| Check and replace lock cams 23-58
be turned to LOCK Aand B.
position_with selector
lever in P. Improperly adjusted key interlock cable, Check, adjust, and replace 2355
sticking inner cable key interlock cable.
Binding slide lever inside key cylinder Check slide lever. 23-55
Ignition key can be Damaged lock cam A Check and replace lock cam A. 23-58
turned to LOCK
position even with Loose key cylinder cover Check and retighten cover. 23-b5
selector lever in
position other than P. | Broken key interlock cable, loose connec- Check and replace key 2355
tions, elongated inner cable interlock cable.
Damaged cam lever inside key cylinder Check and replace cam lever. 23-55
Buzzer does not sound | Defective buzzer Check and replace buzzer. 23-55
even when selector
lever is placed in R Open-circuited buzzer circuit harness Check or correct harness. -
position.
Defective inhibitor switch Check and replace inhibitor -
switch.
Improperly adjusted transaxle control cable | Adjust transaxle control 23-52

cable.
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Fluid level must be
within this range.

TFA038:

SERVICE ADJUSTMENT PROCEDURES

M23FEBJ

TRANSMISSION FLUID LEVEL INSPECTION

1. Drive until the fluid temperature reaches the usual tempera-
ture [70—-80°C (160 — 180°F)].

2. Place vehicle on level floor.

3. Move selector lever sequentially to every position to fill
torque converter and hydraulic circuit with fluid, then place
lever in “N” Neutral position.

4. Before removing dipstick, wipe all dirt from area around
dipstick. Then take out the dipstick and check the condition
of the fluid.

The transaxle should be overhauled under the following

conditions.

e If there is a “burning” odor.

e If the fluid color has become noticeably blacker.

e If there is a noticeably great amount of metal particles in
the fluid.

5. Check to see if fluid level is in “HOT” range on dipstick. If
fluid level is low, add automatic transmission fluid until level
reaches “HOT” range.

Transmission fluid: MITSUBISHI PLUS ATF/Automatic
transmission fluid “DEXRON" or
“DEXRON II"

Low fluid level can cause a variety of conditions because it
allows pump to take in air along with fluid. Air trapped in
hydraulic circuit forms bubbles which make fluid spongy.
Therefore, pressures will be erratic, causing delayed shift,
slippy clutch and brakes, etc.

Improper filling can also raise fluid level too high. When
transaxle has too much fluid, gears churn up foam and
cause the same conditions which occur with low fluid level,
resulting in accelerated deterioration of automatic transaxle
fluid.

In either case, air bubbles can cause overheating, fluid
oxidation, which can interfere with normal valve, clutch, and
servo operation. Foaming can also result in fluid escaping
from transaxle vent where it may be mistaken for a leak.

6. Be sure to examine fluid on dipstick closely.

TRANSMISSION FLUID REPLACEMENT M23FCBH
Refer to GROUP 00 — Maintenance Service.

TSB Revision
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MD998916-3-01
{Inner Wrench)

ﬁ\\\ I
/l/‘\\\ !

, / im
|2\ \

&,@1\\
~ L MD998916-2-01

{Outer Wrench) ™\

NS = f TFAO190

NI
5 LI \1

MD998916-2-01 =T
(Outer Wrench) \ X MD99891 6-3-01

. /\ > = ‘V(InnerWrench)
7/'/\%\{ — -

P\

KICKDOWN SERVO ADJUSTMENT

(1) Remove dust, dirt, and other contaminants completely from
kickdown (K/D) servo cover and surrounding areas.

(2) Snap off the snap ring and remove K/D servo switch.

(3) Fit claw of special tool into cutout in piston to prevent
piston from turning and use adapter to fix the piston into
position.

Caution

1. Do not push piston with the special tool.

2. Secure adapter only hand-tight to L/R brake press-
ure take-up port and do not apply excessive torque.

(4) Loosen lock nut to immediately before V-groove in adjust
rod (see illustration on left) and tighten special tool (Inner
Wrench) until it contacts lock nut.

M23FRAC

(5) Fit special tool (Outer Wrench) over the lock nut. Turn Outer
Wrench counterclockwise and turn inner cylinder clockwise
to lock the lock nut and special tool (Inner Wrench).

(6) Fit torque wrench to special tool (Inner Wrench) and repeat
tightening and loosening cycle two times with a torque of
10 Nm (7.2 ft.bs.). Then, torque to 5 Nm (3.6 ft.Ibs.).
Next, back off special tool (Inner Wrench) 2 to 2% turns.

(7) Fit special tool (Outer Wrench) to lock nut.
Turn Outer Wrench clockwise and Inner Wrench counter-
clockwise to unlock the lock nut from special tool (Inner
Wrench).

Caution
Be sure to apply even torque to the two special tools
when unlocking.
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— . 8) Tighten lock nut by hand until it contacts piston. Then, usin
/\% i Torque ® Tig y P g
C

\ << wrench == torque wrench, tighten to specification.
: ’;\@( Lock nut: 29 Nm (21 ft.lbs.)
\ < /%\‘ Caution \J/ !
=7 T "\ — Use of socket wrench or torque wrench could result in |
= () |
7 J ‘/; lock nut being turned with adjust rod. ‘
\ \\ v’y / (9) Remove the special tool to secure the piston and torque :
\/ L / , plug to specification at L/R brake pressure take-up port.

LINE PRESSURE ADJUSTMENT M23FSAC

(1) Discharge AFT.

(2) Remove oil pan.

(3) Remove oil filter.

(4) Remove oil temperature sensor.

S
Oil temperature
Sensor W\ 0T T

FAG83
\ (5) Press solenoid valve harness grommet catch to push in
X grommet; then, remove valve body assembly.
Caution
Do not let manual valve fall.

),

(6) Turn adjusting screw of regulator valve to obtain the
specified line pressure (K/D brake pressure).

Standard value: 870 — 890 kPa (124 — 127 psi)
Oil pressure change for
each turn of adjustment screw: 38 kPa (54 psi)

Adjusting screw

O e OO <

7 -
|

(7) Check that an O-ring is fitted at the location shown on top off
valve body.

(8) Replace O-ring of solenoid valve intermediate grommet
with a new one and then fit the O-ring into case.

TFAQ366
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(9) Install valve body and oil temperature sensor.

Bolt A = Length 18 mm (.709 in.)
) Bolt B = Length 25 mm (.984 in.)
\_ Bolt C = Length 40 mm (1.575 in.)
Caution

Secure solenoid valve and oil temperature sensor
harness at locations shown.

{(10)install oil filter.
(11)Install new oil pan gasket and oil pan.
(12)Add the specified amount of ATF.
(13)Carry out hydraulic test.

Readjust as necessary.

REDUCING PRESSURE ADJUSTMENT M23FTAD
When multi-use tester is not used

(1) Following the same steps as those in line pressure
adjustment, remove parts up to oil filter.
There is no need to remove valve body.

(2) Turn adjusting screw of lower valve body to obtain the
specified reducing pressure. Turn it counterclockwise to
increase the pressure.

Standard value: 425 £ 10 kPa (60 %= 1 psi)
Oil pressure change for
each turn of adjusting screw: 45 kPa (6 psi)

(3) In the same way as in line pressure adjustment, install oil
filter and oil pan.

(4) Perform hydraulic test.
Adjust as necessary.

When multi-use tester is used

(1) Adjust to obtain the specified K/D brake pressure when PC
solenoid is energized at duty 50% with the multi-use tester.

Standard value: 275 kPa (39 psi)
Oil pressure change for
each turn of adjusting screw: 50 kPa (7 psi)

(2) After adjustment has been made, check that the recuding
pressure is in the range 360 — 480 kPa (51 — 68 psi).

Caution

This adjustment should be made with oil temperature
70 — 80°C (160 — 180°F).

The adjustment made with high oil temperature could
result in improper adjustment due to a line pressure
drop at idle.
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23-50 AUTOMATIC TRANSAXLE - Service Adjustment Procedures

09FO0117

09F0019

4 Button pressed (while brake

pedal is depressed)
€ Button not pressed
<3 Button pressed

Push button

09F0059

ACCELERATOR SWITCH INSPECTION AND
ADJUSTMENT M23Fzan

Check that current flows between terminals of accelerator
switch when accelerator pedal is in free state and that no
current flows when the pedal is depressed and the specified
stroke A is obtained.

Standard value: 2 — 6 mm (.079 - .24 in.)
‘If stroke A is out of specification, adjust with adjusting bolt.

SELECTOR LEVER OPERATION CHECK M23FIAG

T. Shift selector lever to each range and check that lever
moves smoothly and is controlled. Check that position
indicator is correct.

2. Check to be sure the selector lever can be shifted to each
position (by button operation as shown in the illustration).

3. Start the engine and check if the vehicle moves forward

when the selector lever is shifted from N to D, and moves
backward when shifted to R.

4. When the shift lever malfunctions, adjust control cable and
selector lever sleeve. Check for worn shift lever assembly
sliding parts.

NOTE

To move the selector lever from the “P” position to any
other position, first turn the ignition key to any position
other than “LOCK” and depress the brake pedal.

KEY INTERLOCK MECHANISM CHECK M23FUAC

Completely stop the vehicle and switch OFF the engine before

making the check

1. Check to be sure that, under the following conditions, the
selector lever cannot be moved from the “P” position to
any other position.
Also check, at the same time, that the button cannot be
pressed.

Ignition key position: “LOCK” or removed
Brake pedal: Depressed
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AUTOMATIC TRANSAXLE - Service Adiustment Procedures 23-51

P\ush button

‘ Lock cam A

2. Check to be sure that, under the following conditions, the
selector lever can be moved from the “P” position to any
other position.

Press the button a few times and check to be sure that the

selector lever moves smoothly.

Ignition key position: “ACC”

Brake pedal: Depressed

Button : Pressed

3. Check to be sure that, at all positions of the selector lever
(other than “P”), the ignition key cannot be turned to the
“LOCK” position.

Check to be sure that the ignition key smoothly turns to the

“LOCK” position when the selector lever is then set to the

“P” position and the button is released.

4. If above are not checked okay, adjust key interlock cable
mechanism as follows.

{1) Remove front console assembly.

v (2) Place selector lever into “P” position.
09FO060 (3) Turn ignition key to the “LOCK” position.

(4) Loosen nut that secures key interlock cable.

(5) Lightly pressing lock cam A in the direction of arrow,
lightly push key interlock cable to take up slack and
tighten nut to secure key interlock cable.

(6) Reinstall front console assembly.

09NOO7¢
SHIFT LOCK MECHANISM CHECK M23FVAC
1. Check to be sure that, under the following conditions, the
Brake selector lever cannot be moved from the “P” position to
any other position.

Ignition key position: “ACC”

Brake pedal: Not depressed

Button: Pressed

2. Check to be sure that, under the following conditions, the
selector lever can be moved smoothly from the “P”
position to other position.

09P0103 Ignition key position: “ACC”

Brake pedal : Depressed

Button: Pressed

3. Check to be sure that, under the following conditions, the
selector lever can be moved smoothly from the “R”
position to the “P” position.

Ignition key position: “ACC”

Brake pedal: Released

Button: Pressed

4. If a malfunction is discovered when following the above
checking procedures, either adjust or check the shift lock

0spoio4 cable mechanism. (Refer to P.23-56.)
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AUTOMATIC TRANSAXLE - Service Adjustment Procedures

Manual
control lever

TFAO0359

Mounting bolt

Section A-A
Manual
control
lever

Switch
body

09NOQO062

N7
Transaxle

control cable
t S
7

'
09F0002

R.H. side

Fender shield

inner(RJjﬁ/ - —
“@us

1
Oil seal

ol o/ o

=

/&DO

, 09K567
Front exhaust pipe

L.H. side

09K566

INHIBITOR SWITCH AND CONTROL CABLE
ADJUSTMENT

1. Place selector lever in “N” (Neutral) position.

2. Place manual control lever in “N” (Neutral) position.

3. For adjustment, turn inhibitor switch body so that the end
(section A-A in illustration on left) of manual control lever is
aligned with the hole In inhibitor switch body flange.

4. Tighten the mounting bolts of the inhibitor switch body to
the specified torque. At this time, take care to prevent
dropping the switch body.

Specified torque: 10 - 12 Nm (7 - 9 ft.lbs.)

M23FJAD

5. Loosen the nut shown in the figure, and lightly pull the end
of the transaxle control cable in the direction of arrow by
hand.

6. Tighten the nut to the specified torque.

Specified torque: 13 Nm (9 ft.lbs.)

7. Check that the selector lever is in “N” position.

8. Check that it securely operates and functions on the
transaxle side in the range which corresponds to each
position of the selector lever.

DRIVE SHAFT OIL SEALS REPLACEMENT

(1) Disconnect the drive shaft from the transaxle.
(Refer to GROUP 26 — Drive Shaft.)
(2) Using-.a flat-tip () screwdriver, remove the oil seal.

M23FDi3D
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AUTOMATIC TRANSAXLE - Service Adjustment Procedures 23-53

Transaxle
side

> -

/

Oil seal lip

2200037

Adapter

09F0083

09F0063

(3) Using the special tool, tap the drive shaft oil seal into the
transaxle.

Note in illustration the direction of installation of drive shaft
oil seal.

(4) Apply a coating of the transaxle fluid to the lip of the oil seal.

Transaxle fluid: Dia ATF SP or MITSUBISHI PLUS ATF
or equivalent

SPEEDOMETER CABLE REPLACEMENT M23FEAL2

1. Correctly insert the adapter into the instrument panel, and
fasten the new speedometer cable.

2. Install the grommet so that, as shown in the illustration, the
cable attachment part and the projecting part are horizontal.
Caution

The cable arrangement should be made so that the
radius of cable bends is 150 mm (5.9 in.) or more.

3.. At the transaxle end of the speedometer cable, the key joint
should be inserted into the transaxle, and the nut should be
securely tightened.

Caution

If the cable is not correctly and securely connected, it
may cause incorrect indication by the speedometer, or
abnormal noise. Be sure to connect it correctly.
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23-54 AUTOMATIC TRANSAXLE - Transaxle Control.
TRANSAXLE CONTROL

M23IA- -
REMOVAL AND INSTALLATION
",
Pre-removal and Post-installation
Operation
e Removal and Installation of Front
Console Assembly
(Refer to GROUP 52A — Floor Tonsole.)
.ONm
9ftlbs. 12Nm
-9 ft.lbs.
09F0031
Transaxle control cable removal steps Selector lever assembly removal steps
1. Air cleaner cover, Air intake hose 1. Air cleaner cover, Air intake hose
2. CD amp. (Vehicles with CD player) ¢ + 3. Connection for key-interlock cable
e 5. Connection for transaxle control cable (Selector lever assembly side)
assembly (Select lever assembly side) #»« 4 Connection for shift-lock cable
6. Transaxle control cable, assembly (Selector lever assembly side)
7. Clamp »« 5. Connection for transaxle control cable
8. Adjuster (Selector lever assembly side)

9. Selector lever assembly
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AUTOMATIC TRANSAXLE - Transaxle Control 23-55

0/ 08F00S4

09F0131

09F0035
Key-interlock cable removal steps Shift-lock cable removal steps
2. CD amp. (Vehicles with CD player) 2. CD amp.
»« 3. Connection for key-interlock cable ®»« 4. Connection for shift-lock cable
(Selector lever assembly side) _ (Selector lever assembly side)
10. Connection for transaxle control unit 10. Connection for transaxle control unil:
11. Knee protector (Refer to GROUP 52A- ®< 19 Shift-lock cable
Instrument Panel) 20. Clamp
12. Column cover lower
13. Cover .
»4 14 Cam lever Reverse (R) position alarm_ puzzer removal
»« 15 Key-interlock cable 21. Reverse (R} position alarm buzzer

»« 16. Slide lever
17. Cable guide
18. Clamp
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23-56 AUTOMATIC TRANSAXLE - Transaxle Control

INSPECTION M23icAM

e Check the control cable for function and for damage.

e Check the outer cable (key interlock cable, shift lock cable)
for damage and spring for breakage and tension.

e Check the inner cable (key interlock cable, shift lock cable)
for extension.

REVERSE (R) POSITION ALARM BUZZER

Check that the buzzer sounds when battery voltage is applied
across terminals.

Reverse (R) position
alarm buzzer

SERVICE POINTS OF INSTALLATION M23IDAW
19. CONNECTION OF SHIFT LOCK CABLE (BRAKE PEDAL
SIDE)

Connect the shift lock cable so that its threads measure
about 4 mm (.16 in.).

' ~ Caution
F P . W Do not change the routing of shift lock cable to the
' : selector lever assembly.

4mm
L16m)”

"

09F0021

16. INSTALLATION OF SLIDE LEVER / 15. KEY INTERLOCK
CABLE (STEERING LOCK ASSEMBLY SIDE) / 14. CAM
LEVER

(1) Place the ignition key at the “LOCK” position or keep it

Steering lock assembly

Slide lever removed. \J
> (2) Install the slide lever, key interlock cable, and cam lever
Key interlock cable ~ A to the steering lock assembly as shown.
’ Caution
Cam lever Do not change the routing of key interlock cable to

09F005- the selector lever assembly.

£ X 5. CONNECTION OF TRANSAXLE CONTROL CABLE
Transaxle (SELECTOR LEVER ASSEMBLY SIDE)

= K N
\\\\j\”\ /S ’ Connect the transaxle control cable, then make the follow-

control cable/,
\ q
X\\ ing adjustment.

(1) Place the selector lever in “N” position.
(2) Loosen the nut and slightly pull the transaxle control
cable in the direction of the arrow; then, tighten the nut.

4. CONNECTION OF SHIFT LOCK CABLE (SELECTOR LEV-
ER ASSEMBLY SIDE)

(1) Place the selector lever in “P” position.
(2) Disconnect the key interlock cable from the selector
lever assembly side.
(8) Turn the lock cam B counterclockwise (arrow (1) to
move the set lever upward (arrow (2)). \
(4) Fit the cutout in set lever to the jock pin ot lock cam_B.u

| 09F0104
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AUTOMATIC TRANSAXLE - Transaxle Control 23-57

(5) Connect the shift lock cable to lock cam B and
temporarily tighten the nut.
At this time, install the spring and washer, which have
been fitted to the shift lock cable, as shown.

(6) Pressing the set lever to prevent lock cam B from
moving, lightly pull the shift lock cable to take up slack
and tighten the nut to secure the shift lock cable into

Fixing pin

Set lever

position.
/ NOTE
¢ ! [ N . L. .
% Lock cam B Make sure that the shift lock cable end is in contact with
03N00S0 the fixing pin of lock cam B as shown, then install the

washer and snap pin.

(7) Connect the key interlock cable to lock cam A and
temporarily tighten the nut.

At this time, install the spring and washer, which have
been fitted to the key interlock cable, as shown.
(8) Lightly pressing lock cam A in the direction of arrow,
lightly push the key interlock cable to take up slack and
tighten the nut to secure the key interlock cable in

position.

(9) Turn the set lever and fit it onto the fixing pin on lock
cam A, then install the snap pin.

(IO)After the key interlock cable has been connected, check
the shift lock and key interlock mechanism. (Refer to
P.23-50.)

09F0106

3. CONNECTION OF KEY INTERLOCK CABLE (SELECTOR
LEVER ASSEMBLY SIDE)

(1) Place the selector lever into “P” position.
(2) Connect the key interlock cable to lock cam A and
temporarily tighten the nut.

At this time, install the spring and washer, which have
been fitted to the key interlock cable, as shown.
(3) Lightly pressing lock cam A in the direction of arrow,
: lightly push the key interlock cable to take up slack and
Nut tighten the nut to secure the key interlock cable in

0910046) position.

Lock cam A

Washer

Fixing pin (4) Turn the set lever and fit it onto the fixing pin on lock

. cam A, then install the snap pin.

(5) After the key interlock cable has been connected, check
the key interlock mechanism. (Refer to P.23-50.)

09FO010€

TSB Revision




23-58

AUTOMATIC TRANSAXLE - Selector Lever Assembly

SELECTOR LEVER ASSEMBLY
DISASSEMBLY AND REASSEMBLY

é (To arrow marked 7
portions) %’
14‘ ) -

09F0108

" i)

-
-

_\
COONDT AWM

11:
12.
13.
o *14,
15.
16.
17.
18.
19.
20.
21.

24,
26.

Disassembly steps

. Selector knob
. Overdrive control switch button

. Pushbutton

. Spring

. Indicator panel

. Power (PWR)/Economy (ECO)/Hold (HOLD)

22.
23.

25.
27.

Overdrive control switch, position light and
Power (PWR)/Economy (ECO})/Hoid (HOLD)
changeover switch connector

Cover

Overdrive control switch
Pin

changeover switch connector
Slider

Indicator panel lower
Socket assembly
Sleeve

Bolt

Lever assembly
Bushing

Pipe

Cotter pin

Washer

Lock cam B

Spring

Cotter pin

Washer

Set lever

Lock cam A

Bracket assembly

M230E- -
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AUTOMATIC TRANSAXLE - Selector Lever Assemblv

23-59

Terminal

Screwdriver

09R0054

Flat-tip
screw-
driver

09A0089

Switch

09A0088

3(GL)

09F0100

SERVICE POINTS OF DISASSEMBLY

1. REMOVAL OF OVERDRIVE CONTROL SWITCH CON-
NECTOR

Disconnect the overdrive control switch connector and then
remove the terminal from the overdrive control switch
connector.

M230FAD

4. REMOVAL OF OVERDRIVE CONTROL SWITCH BUT-
TON / 5. OVERDRIVE CONTROL SWITCH

(1) Using the flat-tip screwdriver, remove the overdrive
control switch button.

(2) Remove the overdrive control switch mounting screw.

(3) Pressing the switch, remove the overdrive control

switch.

INSPECTION

e Check the detent plate for wear.
e Check the bushing for wear or damage.
e Check the spring for damage or deterioration.

POWER (PWR)/ECONOMY (ECO)/HOLD (HOLD) SWITCH

Check for continuity between terminals when the switch is
OFF and when ON.

M230GAE

Terminal } t l
1 2 3
Switch position
ON (PWR) | o—F——0 | |
| OFF (ECO) | | | |
| ON (HOLD) | | o—F—0 |
NOTE

0-0 indicates that there is continuity between the terminals.

OVERDRIVE CONTROL SWITCH

Check for continuity between terminals when the switch is
OFF and when ON.

Terminal
4 5 6
Switch position
B 4(YW) ON (Overdrive activation) Oo——=0
09F0099 09F0101 OFF (Overdrive non-activation) 0 O
NOTE
O-0O indicates that there is continuity between the terminals.
Sleeve
SERVICE POINT OF REASSEMBLY M230HAO
14. INSTALLATION OF SLEEVE
L — Place the selector lever in the “N” position, and then turn
Lever A the sleeve so that the clearance between the sleeve and
assembly the lever assembly end is within the standard value.
/
™ \ . Standard value (A): 15.2 — 15.9 mm (.598 —.625 in.)

09A0008
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23-60

AUTOMATIC TRANSAXLE - Transaxle Oil Cooler, Hoses, Tubes

TRANSAXLE OIL COOLER, HOSES, TUBES N

REMOVAL AND INSTALLATION

<Vehicles without oil cooler>

- 1. Hose

- 2. Tube assembly
- 3. Feed hose

- 4. Return hose

Hose assembly removal steps

5. Air cleaner cover, Air intake hose
- 6. Hose assembly

Tube assembly removal steps

7. Front splash shield extension
(right side)
« ¢ 4 8. Eye bolt
9. Tube assembly

Transaxle oil cooler removal steps

7. Front splash shield extension
(right side)
e *»e 3 Eye bolt
10. Transaxle oil cooler

5.0Nm
4.0ft.1bs.

Pre-removal and Post-installation
Operation
® Drainage and Filling of Automatic

— Maintenance Service.)

e Removal and Instaflation of
Front Under Cover (Refer to
GROUP 51 — Front Bumper.)

Transaxle Fluid (Refer to GROUP 00

09F0038

M 30-35nNm
2225 ft.Ibs.

5.0 Nm
4.0ft.Ibs

40 Nm

29 ft.lbs.

.lbs.

09F0116
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AUTOMATIC TRANSAXLE - Transaxle Oil Cooler, Hoses, Tubes 23-61

09F0095

09F009:

SERVICE POINTS OF REMOVAL M23SBAG

1. REMOVAL OF HOSE / 2. TUBE ASSEMBLY / 3. FEED
HOSE / 4. RETURN HOSE
Caution
Take care not to spill the transaxlefluid when removing
components.

6. REMOVAL OF HOSE ASSEMBLY
Caution
1. When removing the hose assembly, use care not to
allow the transaxle fluid to spill.
2. After removing the hose assembly, plug so that
foreign materials cannot enter the transaxle.

8. REMOVAL OF EYE BOLT

(1) Wipe the connection threads and tightly contacting
surfaces clean of dust and dirt.

(2) Secure the oil cooler connector with a spanner to
prevent excessive force from being applied to it, then
loosen the eye bolt.

INSPECTION M23SCAH

e Check the hose for crack, damage and clog.
e Check for rusted or clogged radiator oil cooler.
e Check oil cooler fins for bend, damage, and clogged foreign

matter.

SERVICE POINT OF INSTALLATION M23SDAD
8. INSTALLATION OF EYE BOLT

(1) Wipe the connection threads and tightly contacting
surfaces clean of dust and dirt. .

(2) Secure the oil cooler connector with a spanner to
prevent excessive force from being applied to it, then
tighten the eye bolt.
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AUTOMATIC TRANSAXLE -~ Transaxle Assembly

TRANSAXLE ASSEMBLY
REMOVAL AND INSTALLATION

M23LA.- -

U,

Pre-removal Operation

e Place Selector Lever in “N” Position
and Stop the Engine.

e Draining of Transaxle Fluid
(Refer to GROUP 00 — Maintenance
Service.)

e Removal of Front Under Cover
(Referto GROUP 51 -Front Bumper.)

Removal steps

-«

4.0 Nm
2.9 ft.lbs.

09F0098

70 Nm
51 ft.lbs.

70 Nm

51 ft.lbs. C )

1. Side under cover
. Battery
. Battery seat, Washer tank
. Air cleaner cover, Air intake
hose
. Connection for transaxle control
cable
. Connection for oil cooler hose
. Inhibitor switch connector
. Kickdown servo switch connector
. Pulse generator connector
10 Qil temperature sensor connector
11. Shift control solenoid valve connector
12. Connection for speedometer cable
13. Connection for transaxle mount bracket

O©oOo~N® ul AWN

09F0081
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60-72Nm

30 Nm
