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IMPORTANT

WARNING/CAUTION/NOTE
Please read this manual and follow its instructions
carefully. To emphasize special information, the
words WARNING, CAUTION and NOTE have spe-
cial meanings. Pay special attention to the messages
highlighted by these signal words.

WARNING:
Indicates a potential hazard that could result
in death or injury.

CAUTION:
Indicates a potential hazard that could result
in vehicle damage.

NOTE:
indicates special information to make mainte-
hance easier or instructions clearer.

WARNING:

This service manual is intended for authorized
SUZUKI dealers and qualified service me-
chanics only. Inexperienced mechahics or
mechanics without the proper tools and
equipment may not be able to properly per-
form the services described in this manual.
Improper repair may result in injury to the me-
chanic and may render the vehicle unsafe for
the driver and passengers.

WARNING:

For vehicles equipped with a Supplemental

Restraint (Air Bag) System:

® Service on and around the air bag system
components or wiring must be performed
only by an authorized SUZUKI dealer.
Refer to “Air Bag System Components and
Wiring Location View” under “General De-
scription” in air bag system section in order
to confirm whether you are performing ser-

vice on or near the air bag system compo-
rnerns ur Wlllllg. Pleasy vbserve all WAnRN-

INGS and “Service Precautions” under “On-
Vehicle Service” in air bag system section
before performing service on or around the
air bag system components or wiring. Fail-
ure to follow WARNINGS could result in
unintentional activation of the system or
could render the system inoperative. Either
of these two conditions may result in severe
injury.

e If the air bag system and another vehicle
system both need repair, SUZUKI recom-
mends that the air bag system be repaired
first, to help avoid unintended air bag sys-
tem activation.

# Do not modify the steering wheel, instru-
ment panel or any other air bag system com-
ponent (oh or around air bag system compo-
nents or wiring). Modifications can adverse-
ly affect air bag system performance and
lead to injury.

¢ |f the vehicle will be exposed to tempera-
tures over 93°C (200°F) (for example, during
a paint baking process), remove the air bag
system components (air bag (inflator) mod-
ule, sensing and diagnostic moduie (SDM),
seat belt pretensioner {if equipped) before-
hand to aveid component damage or unin-
tended activation.




FOREWORD

This manual (Volumes 1 and 2} contains procedures for diagnosis, maintenance, adjustments,
minor service operations, replacement of components (Service) and for disassembly and as-
sembly of major components (Unit Repair-Overhaul).

VOLUME 1 contains Chassis, Electrical and Body sections (all sections except engine).
VOLUME 2 contains Engine sections (Sections 6 — 6K).

Applicable model: SQ416/5Q420/SQ625

The contents are classified into sections each of which is given a section number as indicated
in the Table of Contents on next page. And on the first page of each individual section is an index
of that section.

This manual should be kept in a handy place for ready reference of the service work.

Strict observance of the so specified items will enable one to obtain the full performance of the
vehicle.

When replacing parts or servicing by disassembling, it is recommended to use SUZUKI genuine
parts, tools and service matetrials (lubricant, sealants, etc.) as specified in each description.

Allinformation, illustrations and specifications contained in this literature are based on the latest
product information available at the time of publication approval. And used as the main subject
of description is the vehicle of standard specifications among others.

Therefore, note that illustrations may differ from the vehicle being actually serviced.

The right is reserved to make changes at any time without notice.

RELATED MANUALS:

Manual Name Manual No.

5Q416/5Q420/3Q625 Unit Repair Manual 99501-65D00
for Manual Transmission, Automatic Transmission,
Transfer and Differential.

~5Q416/SQ420/50625 Wiring Diagram Manual 99512-65D00

SUZUKI MOTOR CORPORATION
OVERSEAS SERVICE DEPARTMENT

© COPYRIGHT SUZUKI MOTOR CORFPORATION 1998
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HOW TO USE THIS MANUAL

1)} Thereis a TABLE OF CONTENTS FOR THE WHOLE MANUAL
on the third page of this manual, whereby you can easily find the
section that offers the information you need. Also, there is a
CONTENTS on the first page of EACH SECTION, where the
main items in that section are listed.

2) Each section of this manual has its own pagination. Itis indicated
at the top of each page along with the Section name.

3) The SPECIAL TOOL usage and TORQUE SPECIFICATION are
given as shown in figure below.

6) Install oil pump. Refer to “Oil pump”.

7) Install flywheel (for M/T vehicle} or drive plate (for A/T vehicle).
Using special tool, lock flywheel or drive plate, and tighten
fiywheel or drive plate bolts to specified torque.

Special Tool
{A): 09924-17810
1, (¢) Tightening Torque
1. Flywhee! bolts or drive plate bolts for A/T vehicle {c): 78 N-m (7.8 kg-m, 56.0 Ib-ft}

4) A number of abbreviations are used in the text.

For their full explanations, refer to “ABBREVIATIONS MAY BE
USED IN THIS MANUAL” of this section.

5) The SI, metric and foot-pound systems are used as units in this
manual.

6) DIAGNOSIS are included in each section as necessary.

7) At the end of each section, there are descriptions of SPECIAL
TOOLS, REQUIRED SERVICE MATERIALS and TIGHTENING
TORQUE SPECIFICATIONS that should be used for the servic-
ing work described in that section.
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PRECAUTIONS

PRECAUTION FOR VEHICLES EQUIPPED
WITH A SUPPLEMENTAL RESTRAINT
(AIR BAG) SYSTEM

WARNING:

¢ The configuration of air bag system parts are as shown in
the figure. When it is nhecessary to service (remove, rein-
stall and inspect) these parts, be sure to follow proce-
dures described in SECTION 10B. Failure to follow proper
procedures could result in possible air bag system activa-
tion, personal injury, damage to parts or air bag system
being unable to activate when necessary.

¢ If the air bag system and another vehicle system both
need repair, SUZUKI recommends that the air bag system
be repaired first, to help avoid unintended air bag system
activation.

¢ Do not modify the steering wheel, dashboard, or any other
air bag system components. Modifications can adversely
affect air bag system performance and lead to injury.

¢ If the vehicle will be exposed to temperatures over 93°C
(200°F) (for example, during a paint baking process), re-
move the air bag system components beforehand to avoid
component damage or unintended air bag system activa-

tion.
1. Air bag wire harness 5. Contact coil
2. Passenger air bag 8. Driver air bag (inflator)
(inflator) modute moedule
3. SDM 7. Seat belt pretensioner
4, DLC (if equipped)
DIAGNOSIS

¢ When troubleshooting air bag system, be sure to follow
“DIAGNOSIS” in SECTION 10B. Bypassing these proce-
dures may resultin extended diagnostic time, incorrect diag-
nosis, and incorrect parts replacement.

¢ Never use electrical test equipment other than that specified
in this manual.

WARNING:

Never attempt to measure the resistance of the air bag (in-
flator) modules (driver and passenger) and seat belt preten-
tioners (driver and passenger). It is very dangerous as the
electric current from the tester may deploy the air bag or ac-
tivate the pretensioner.
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ALWAYS CARRY AIR BAG (INFLATOR) MODULE
WITH TRIM COVER (AIR BAG OPENING)} AWAY
FROM BODY.

ALWAYS PLACE AIR BAG (INFLATOR) MCDULE
ON WORKBENCH WITH TRIM COVER (AIR BAG
OPENING) UP, AWAY FROM LOOSE OBJECTS.

1. Slit on workbench
2. Workbench vise
3. Lower mounting bracket

SERVICING AND HANDLING

WARNING:

Many of service procedures require disconnection of “AlR

BAG” fuse and all air bag (inflator) module(s) from initiator

circuit to aveid an accidental deployment.

Driver and Passenger Air Bag (Inflator) Modules

e For handling and storage of alive air bag (inflator) module,
select a place where the ambient temperature below 65°C
(150°F), without high humidity and away from electric
noise.

¢ When carrying a live air bag (inflator) module, make sure
the bag opening is pointed away from you. In case of an
accidental deployment, the bag will then deploy with mini-
mal chance of injury. Never carry the air bag (inftator)
module by the wires or connector on the underside of the
module. When placing a live air bag (inflator) module on
a bench or other surface, always face the bag up, away
from the surface. As the live passenger air bag (inflator)
module must be placed with its bag (trim cover) facing up,
place it on the workbench with a slit or use the workbench
vise to hold it securely at its lower mounting bracket. This
is necessary so that a free space is provided to allow the
air bag to expand in the unlikely event of accidental de-
ployment. Otherwise, personal injury may resuit.

o Never dispose of live (undeployed) air bag (inflator) mod-
ules (driver and passenger). If disposal is necessary, be
sure to deploy them according to deployment procedures
described in SECTION 10B before disposal.

e The air bag (inflator) module immediately after deploy-
ment is very hot. Wait for at least half an hour to cool it off
before proceeding the work.

e After an air bag (inflator) module has been deployed, the
surface of the air bag may contain a powdery residue. This
powder consists primarily of cornstarch (used to lubri-
cate the bag as itinflates) and by-products of the chemical
reaction. As with many service procedures, gloves and

safety glasses should be worn.
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WARNING:

SDM

¢ During service procedures, be very careful when handling
a Sensing and Diagnostic Module (SDM). Never strike or
jar the SDM.
Never power up the air bag system when the SDM is not
rigidly attached to the vehicle. All SDM and mounting
bracket fasteners must be carefully torqued and the arrow
must be pointing toward the front of the vehicle to ensure
proper operation of the air bag system.
The SDM could be activated when powered while notrigid-
ly attached to the vehicle which could cause deployment
and result in personal injury.,

m

1. Exhaust hole

WARNING:

Driver and Passenger Seat Belt Pretensioners

@ For handling and storage of a live seat belt pretensioner,
select a place where the ambient temperature below 65°C
(150°F), without high humidity and away from electric
noise.

® Never carry seat belt pretensioner by wire or connector of
pretensioner. When placing a live seat beit pretensioner
on the workbench or some place like that, be sure not to
lay it with its exhaust hole provided side facing down. ltis
also prohibited to put something on its face with an ex-
haust hole or to put a seat belt pretensioner on top of
another. Otherwise, personal injury may result.

¢ Never dispose of live (inactivated) seat belt pretensioners
(driver and passenger). If disposal is necessary, be sure
to activate them according to activation procedures de-
scribed in SECTION 10B before disposal.

¢ The seat belt pretensioner immediately after activation is
very hot. Wait for at least half an hour to cool it off before
proceeding the work.

¢ With many service procedures, gloves and safety glasses
should be worn to prevent any possible irritation of the
skin or eyes.




0A-6 GENERAL INFORMATION

CAUTION:

o Even when the accident was light enough not to cause air
bags to activate, be sure to inspect system parts and other
related parts according to instructions under “Repair and
Inspection Required after an Accident” in SECTION 10B.

® When servicing parts other than air bag system, if shocks
may be applied to air bag system component parts, re-
move those parts beforehand.

e When handling the air bag (inflator} modules (driver and
passenger), seat belt pretensioners (driver and passen-
ger) or SDM, be careful not to drop it or apply an impact to
it. If an excessive impact was applied (e.g., dropped from
a height of 91.4 cm (3 feet) or more), never attempt disas-
sembly or repair but replace it with a new one.

¢ When grease, cleaning agent, oil, water, etc. has got onto
air bag (inflator) modules (driver and passenger) or seat
belt pretensioners (drive and passenger), wipe off im-
mediately with a dry cloth.

e Air bag wire harness can be identified easily as it is cov-
ered with a yellow protection tube. Be very careful when
handling it.

& When an open in air bag wire harness, damaged wire har-
ness, connector or terminal is found, replace wire har-
ness, connectors and terminals as an assembiy.

¢ Do not apply power to the air bag system unless all com-
ponents are connected or a diagnostic chart requests it,
as this will set a diagnostic trouble code.

¢ Never use air bag system component parts from another
vehicle.

e When using electric welding, be sure to temporarily dis-
able air bag system referring to “Disabling Air Bag Sys-
tem” described in “Service Precautions” under “On-Ve-
hicle Service” in SECTION 10B.

® Never expose air bag system component parts directly to
hot air (drying or baking the vehicle after painting) or
flames.

o WARNING/CAUTION labels are attached on each part of
air bag system components. Be sure to follow the instruc-
tions.

e After vehicle is completely repaired, perform “Air Bag
Diagnostic System Check” described in “Diagnosis” in
SECTION 10B.




GENERAL INFORMATION 0A-7

GENERAL PRECAUTIONS

The WARNING and CAUTION below describe some general precautions that you should observe when servicing
a vehicle. These general precautions apply to many of the service procedures described in this manual, and they
will not necessarily be repeated with each procedure to which they apply.

WARNING:

e Whenever raising a vehicle for service, be sure to follow the instructions under “VEHICLE LIFTING
POINTS” on SECTION 0A.

e When it is necessary to do service work with the engine running, make sure that the parking brake
is set fully and the transmission is in Neutral (for manual transmission vehicles) or Park {(for automatic
transmission vehicles), Keep hands, hair, clothing, tools, etc. away from the fan and belts when the
engine is running.

® When it is necessary to run the engine indoors, make sure that the exhaust gas is forced outdoors.

® Do not perform service work in areas where combustible materials can come in contact with a hot
exhaust system. When working with toxic or flammable materials (such as gasoline and refrigerant),
make sure that the area you work in is well-ventilated.

¢ To avoid getling burned, keep away from hot metal parts such as the radiator, exhaust manifold, tail-
pipe, muffler, etc.

® New and used engine oil can be hazardous. Children and pets may be harmed by swallowing new or
used oil. Keep new and used oil and used engine oil filters away from children and pets.
Continuous contact with used engine oil has been found to cause [skin] cancer in laboratory animals.
Brief contact with used oil may irritate skin. To minimize your exposure to used engine oil, wear a
long-sleeve shirt and moisture-proof gloves (such as dishwashing gloves) when changing engine oil.
If engine oil contacts your skin, wash thoroughly with soap and water. Launder any clothing or rags
if wet with oil, recycle or properly dispose of used oil and filters.

® Make sure the bonnet is fully closed and latched before driving. If it is not, it can fly up unexpectedly
during driving, obstructing your view and resulting in an accident.

CAUTION:

e Before starting any service work, cover fenders, seats and
any other parts that are likely to get scratched or stained dur-
ing servicing. Also, be aware that what you wear (e.g, but-
tons) may cause damage to the vehicle’s finish.

¢ When performing service to electrical parts that does not re-
quire use of battery power, disconnect the negative cable of
the battery.




0A-8 GENERAL INFORMATION

® When removing the battery, be sure to disconnect the nega-
tive cable first and then the positive cable. When reconnect-
ing the battery, connect the positive cable first and then the
negative cable, and replace the terminal cover.

e When removing parts that are to be reused, be sure to keep
them arranged in an orderly manner so that they may be rein-
stalled in the proper order and position.

¢ Whenever you use oil seals, gaskets, packing, O-rings, lock-
ing washers, split pins, seif-locking nuts, and certain other
parts as specified, be sure to use new ones. Also, before
installing new gaskets, packing, eic., be sure to remove any
residual material from the mating surfaces.

e Make sure that all parts used in reassembly are perfectly
clean.

e When use of a certain type of lubricant, bond or sealant is
specified, be sure to use the specified type.

“A”: Sealant 99000-31150

® Be sure to use special tools when instructed.

Special Tool
(A): 09917-98221
(B): 09916-58210
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¢ When disconnecting vacuum hoses, attach a tag describing
the correct installation positions so that the hoses can be re-
installed correctly.

* After servicing fuel, oil, coolant, vacuum, exhaust or brake
systems, check all lines related to the system for leaks.

® For vehicles equipped with fuel injection systems, never dis-
connect the fuel line between the fuel pump and injector
without first releasing the fuel pressure, or fuel can be
sprayed out under pressure.

PRECAUTIONS FOR CATALYTIC CONVERTER

For vehicles equipped with a catalytic converter, use only un-

leaded gasoline and be careful not to let a large amount of un-

burned gasoline enter the converter or it can be damaged.

— Conduct a spark jump test only when necessary, make it as
short as possible, and do not open the throttle.

= Conduct engine compression checks within the shortest
possible time.

- Avoid situations which can result in engine misfire (e.g.
starting the engine when the fuel tank is nearly empty.)
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1. Coupler
2. Probe

1. Coupler

2. Prche

3. Where male
terminal fits

PRECAUTIONS FOR ELECTRICAL CIRCUIT
SERVICE

® When disconnecting and connecting coupler, make sure to
turn ignition switch OFF, or electronic parts may get dam-
aged.

® Be careful not to touch the electrical terminals of parts which
use microcomputers (e.g. electronic control unit like as
ECM, PCM, P/S controller, etc). The static electricity from
your body can damage these parts.

e Never connect any tester (voltmeter, ohmmeter, or whatever)
to electronic control unit when its coupler is disconnected.
Attempt to do it may cause damage to it.

e Never connect an ohmmeter to electronic control unit with
its coupler connected to it. Attempt to do it may cause dam-
age to electronic control unit and sensors.

¢ Be sure to use a specified voltmeter/ohmmeter. Otherwise,
accurate measurements may not be obtained or personal in-
jury may result,

¢ When taking measurements at electrical connectors using a
tester probe, be sure to insert the probe from the wire har-
ness side {backside) of the connecior.

e When connecting meter probe from terminal side of coupler
because it can’t be connected from harness side, use extra
care not to hend male terminal of coupler of force its female
terminal open for connection.

In case of such coupler as shown connect probe as shown
to avoid opening female terminal.
Never connect probe where male terminal is supposed to fit.
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¢ When checking connection of terminals, check its male half
for bend and female half for excessive opening and both for
locking {looseness), corrosion, dust, etc.

¢ Before measuring voltage at each terminal, check to make
sure that battery voltage is 11V or higher. Such terminal volit-
age check at low battery voltage will lead to erroneous diag-
nosis.
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1. Check for loose connection

Check centact tension by
Inserting and removing just for ,
once

1. Looseness of crimping
2. Open
3. Thin wire (single strand of wire}

ELECTRICAL CIRCUIT INSPECTION
PROCEDURE

While there are various electrical circuit inspection methods, de-
scribed here is a general method to check its open and short circuit
by using an ohmmeter and a voltmeter.

OPEN CIRCUIT CHECK

Possible causes for the open circuit are as follows. As the cause is

in the connector or terminal in many cases, they need to be checked

particutarly carefully.

& |_oose connection of connector

e Poor contact of terminal (due to dirt, corrosion or rust on it, poor
contact tension, entry of foreign object etc.)

® Wire harness being open

When checking system circuits including an electronic control unit

such as ECM, TCM, ABS control module, etc., itis important to per-

form careful check, starting with items which are easier to check.

1) Disconnect negative cable from battery

2) Check each connector at both ends of the circuit being checked
for loose connection. Also check lock condition of connector if
equipped with connector lock.

3) Using a test male terminal, check both terminals of the circuit be-
ing checked for contact tension of its female terminal.
Check each terminal visually for poor contact (possibly caused
by dirt, corrosion, rust entry of foreign object, etc.).
At the same time, check to make sure that each terminal is
locked in the connector fully.

4) Using continuity check or voltage check procedure described in
the following page, check the wire harness for open circuit and
poor connection with its terminals. Locate abnormality, if any.
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N ECM

A-1

P ————

Continuity check

1) Measure resistance between connector terminals at both ends
of the circuit being checked (between A-1 and C-1 in the figure).
If no continuity is indicated (infinity or over limit}), that means that
the circuit is open between terminals A-1 and C-1.

2) Disconnect the connector included in the circuit {connector-B in

the figure) and measure resistance between terminals A-1 and
B-1.
If no continuity is indicated, that means that the circuit is open
between terminals A-1 and B-1. If continuity is indicated, there
is an open circuit between terminals B-1 and C-1 or an ab-
normality in connector-B.

Voltage check

If voltage is supplied to the circuit being checked, voitage check can

be used as circuit check.

1) With all connectors connected and voltage applied to the circuit
being checked, measure voltage between each terminal and
body ground.

If measurements were taken as shown in the figure at the left and
results were as listed below, it means that the circuit is open be-
tween terminals B-1 and A-1.

Voltage Between:

C-1 and body ground: Approx. 5V
B-1 and body ground: Approx. 5V
A-1 and body ground: 0V

Also, if measured values were as listed below, it means that
there is a resistance (abnormality) of such level that corre-
sponds to the voltage drop in the circuit between terminals A-1
and B-1.

Voltage Between:
C-1 and body ground: Approx. 5V

B-1 and body ground: Approx. 5V:—— 2V voltage drop
A-1 and body ground: Approx. 3V
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SHORT CIRCUIT CHECK (Wire harness to ground)
1) Disconnect negative cable from battery.
2) Disconnect connectors at both ends of the circuit to be checked.

NOTE:

if the circuit to be checked is connected to other parts, dis-
connect all connectors of those parts.

Otherwise, diagnosis will be misled.

3) Measure resistance between terminal at one end of circuit (A-1
terminal in figure) and body ground. If continuity is indicated, it
means that there is a short to ground between terminals A-1 and
C-1 of the circuit.

4) Disconnect the connector included in circuit (connector B) and
measure resistance between A-1 and body ground.
if continuity is indicated, it means that the circuit is shorted to the
ground between terminals A-1 and B-1.
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1. Check contact tension by inserting and removing
just once.
2. Check each terminal for bend and proper alignment.

INTERMITTENT AND POOR CONNECTION

Most intermittent are caused by faulty electrical connections or wir-
ing, although a sticking relay or solenoid can occasionally be at
fault. When checking it for proper connection, perform careful
check of suspect circuits for:

® Poor mating of connector halves, or terminals not fully seated in
the connector body (backed out).

® Dirt or corrosion on the terminals. The terminals must be clean
and free of any foreign material which could impede proper termi-
nal contact.
However, cleaning the terminal with a sand paper or the like is
prohibited.

e Damaged connector body, exposing the terminals to moisture
and dirt, as well as not maintaining proper terminal orientation
with the component or mating connector.

o Improperly formed or damaged terminals.
Check each connector terminalin problem circuits carefully to en-
sure good contact tension by using the corresponding mating ter-
minal.
If contact tension is not enough, reform it to increase contact ten-
sion or replace.
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® Poor terminal-to-wire connection.
Check each wire harness in problem circuits for poor connection
by shaking it by hand lightly. If any abnormal condition is found,
repair or replace.

® Wire insulation which is rubbed through, causing an intermittent
short as the bare area touches other wiring or parts of the vehicle.
o Witing broken inside the insulation. This condition could cause
continuity check to show a good circuit, but if only 1 or 2 strands
of a multi-strand-type wire are intact, resistance could be far too
high.
if any abnormality is found, repair or replace.

PRECAUTION FOR INSTALLING MOBILE
COMMUNICATION EQUIPMENT

When installing mobile communication equipment such as CB (Citi-

zens-Band)-radio or cellular-telephone, be sure to observe the fol-

lowing precautions.

Failure to follow cautions may adversely affect electronic control

system.

e Keep the antenna as far away as possible from the vehicle’s elec-
tronic control unit.

e Keep the antenna feeder more than 20 cm (7.9 in) away from
electronic control unit and its wire harnesses.

¢ Do not run the antenna feeder parallel with other wire harnesses.

e Confirm that the antenna and feeder are correctly adjusted.
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IDENTIFICATION INFORMATION
BODY NUMBER

The vehicle body number is punched on the chassis inside the tire
housing on the right front side.

ENGINE IDENTIFICATION NUMBER

The number is punched on the cylinder block.

TRANSMISSION IDENTIFICATION NUMBER

The number is located on the transmission case.
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WARNING, CAUTION AND INFORMATION LABELS

The figure below shows main labels among others that are attached to vehicle component parts.
When servicing and handling parts, refer to WARNING/CAUTION instructions printed on labels.
It any WARNING/CAUTION label is found stained or damaged, clean or replace it as necessary.

NOTE:
Air bag CAUTION/WARNING labels are aftached on
the vehicle equipped with air bag system only.

— Engine cooling
fan tabel
. Emission control label

/ ék (Australia only}
Re—27]
% 2]
),,.\>W///////////f.‘§‘
)

Radiator cap
label

VNS T TTTIIE
AL
Air bag warning label on driver aiv bag
(inflator) module

Air bag label
on wirg harness

Air bag waming labsel on combination

Air bag label on SDM

Air bag waming label
on steering column

Air bag labet
on Sun visor

Transfer label

switch and contact coil assembly \f‘
<

Air bag label on
passanger air bag
(inflator) module

Seat belt pretensioner
label on retractor
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VEHICLE LIFTING POINTS

WARNING

¢ When using frame contact hoist, apply hoist as shown (right and left at the same position). Lift up the
vehicle till 4 tires are a little off the ground and make sure that the vehicle will not fall off by trying to
move vehicle body in both ways. Work can be started only after this confirmation.

e Before applying hoist to underbody, always take vehicle balance throughout service into consider-
ation. Vehicle balance on hoist may change depending of what part to be removed.

e Make absolutely sure to lock hoist after vehicle is hoisted up.

¢ Before lifting up the vehicle, check to be sure that end of hoist arm is not in contact with brake pipe,
fuel pipe, bracket or any other part.

When using frame contact hoist:

1. Front lifting point
2. Rear lifting point
3. Front
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When using floor jack:

2. Rear axle
housing

1, Safety stands

In raising front or rear vehicle end off the floor by jacking, be sure
to put the jack against the center portion of the front suspension
frame or rear axle housing.

WARNING:

¢ Never apply jack against suspension parts (i.e., stabilizer,
etc) or vehicle floor, or it may get deformed.

¢ [f the vehicle to be jacked up only at the front or rear end,
be sure to block the wheels on ground in order to ensure
safety.
After the vehicle is jacked up, be sure to support it on
stands. It is exiremely dangerous to do any work on the
vehicle raised on jack alone.

To perform service with either front or rear vehicle end jacked up,
be sure to place safety stands under chassis frame so that body is
securely supported. And then check to ensure that chassis frame
does not slide on safety stands and the vehicle is held stable for
safety’s sake.
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ABBREVIATIONS MAY BE USED IN THIS MANUAL

ABS
ATDC
API
ATF
ALR
AC
A/T
A/C
ABDC
AfF
A-ELR

B+
BTDC
BBDC

CKT
CMP Sensor

cO
CPP Switch

CPU
CRS

DC
DLC

DOHC
DOJ
DRL
DTC

: Anti-lock Brake System

. After Top Dead Center

: American Petroleum Institute
: Automatic Transmission Fluid
: Automatic Locking Retractor
: Alternating Current

: Automatic Transmission

: Air Conditioning

: After Bottom Dead Center

. Air Fuel Mixture Ratio

: Automatic-Emergency

Locking Retractor

. Battery Positive Voltage
: Before Top Dead Center
: Before Bottom Dead Center

: Circuit
: Camshaft Position Sensor

(Crank Angle Sensor, CAS)

: Carbon Monoxide
: Clutch Pedal Position Switch

(Clutch Switch, Clutch Start
Switch)

: Central Processing Unit
: Child Restraint System

: Direct Current
: Data Link Connector

(Assembly Line Diag. Link,
ALDL, Serial Data Link, SDL)

: Double Over Head Camshaft
: Double Offset Joint

: Daytime Running Light

. Diagnostic Trouble Code

(Diagnostic Code)

E

F

G

EBCM

ECM
ECT Sensor

EGR
EGRT Sensor

EFE Heater

ELR
EPS
EVAP

4WD

GEN
GND

HC
HO28

IAC Valve

IAT Sensor

ICM
IG
ISC Actuator

: Electronic Brake Control

Module, ABS Control
Module

: Engine Control Module
: Engine Coolant Temperature

Sensor (Water Temp.
Sensor, WTS)

: Exhaust Gas Recirculation
. EGR Temperature Sensor

{Recirculated Exhaust Gas
Temp. Sensor, REGTS)

: Early Fuel Evaporation

Heater (Positive Temperature
Coefficient, PTC Heater)

: Emergency Locking Retractor
: Electronic Power Steering

: Evaporative Emission

EVAP Canister :

Evaporative Emission
Canister (Charcoal Canister)

. 4 Wheel Drive

. Generator
: Ground

: Hydrocarbons
: Heated Oxygen Sensor

: Idle Air Control Valve (Idle

Speed Control Solencid
Valve, ISC Solenoid Valve)

: Intake Air Temperature

Sensor (Air temperature
Sensor, ATS)

: Immobilizer Control Module
: Ignition
: ldle Speed Control Actuator

(Motor)
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L

LH
LSPV

MAF Sensor

MAP Sensor

Max
MFI

Min
MIL

M/T

NOx

oBD

o/D
OHC

PNP
P/S
PSP Switch

PCM
PCV

RH

SAE

SDM

SFi

SOHC

: Left Hand
: Load Sensing Proportioning

Valve

: Mass Air Flow Sensor

(Air Flow Sensor, AFS, Air
Flow Meter, AFM)

: Manifold Absolute Pressure

Sensor (Pressure Sensor, PS)

: Maximum
: Multiport Fuel Injection

{(Multipoint Fuel Injection)

: Minimum
: Malfunction Indicator Lamp

(“CHECK ENGINE” Light)

: Manual Transmission

: Nitrogen Oxides

: On-Board Diagnostic System

(Self-Diagnosis Function)

: Overdrive
: Over Head Camshaft

: Park/Neutral Position
: Power Steering
: Power Steering Pressure

Switch (P/S Pressure Switch)

: Powertrain Control Module
: Positive Crankcase Ventilation

: Right Hand

: Society of Automotive

Engineers

: Sensing and Diagnostic

Module (Air bag controller,
Air bag control module)

: Sequential Muitiport Fuel

injection

: Single Over Head Camshaft

TBI

TCC
TCM

TP Sensor
TVV

2WD

VIN

V8S

WU-OC

WU-TWC

: Throttle Body Fuel Injection

(Single-Point Fuel Injection,
SPI}

: Torque Converter Clutch
: Transmission Control Module

{A/T Contreller, A/T Control
Module)

: Throttle Position Sensor
: Thermal Vacuum Vaive

{Thermal Vacuum Switching
Valve, TVSV, Bimetal Vacuum
Switching Valve, BVSYV)

: Three Way Catalytic

Converter {Three Way
Catalyst)

: 2 Wheel Drive

: Vehicle Identification

Number

: Vehicle Speed Sensor

: Warm Up Oxidation

Catalytic Converter

: Warm Up Three Way

Catalytic Converter
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METRIC INFORMATION
METRIC FASTENERS

Most of the fasteners used for this vehicle are metric. When replacing any fasteners, it is most important that re-
placement fasteners be the correct diameter, thread pitch and strength.

FASTENER STRENGTH IDENTIFICATION

Most commonly used metric fastener strength property classes are 4T, 7T and radial line with the class identifica-
tion embossed on the head of each bolt. Some metric nuts will be marked with punch mark strength identification
on the nut face. Figure shows the different strength markings.

When replacing metric fasteners, be careful to use bolts and nuts of the same strength or greater than the original
fasteners (the same number marking or higher). It is likewise important to select replacement fasteners of the cor-
rect size. Correct replacement boits and nuts are available through the parts division.

NUT STRENGTH
IDENTIFICATION

METRIC BOLTS-IDENTIFICATION CLASS NUMBERS OR MARKS CORRESPOND TO
BOLT STRENGTH-INCREASING NUMBERS REFPRESENT INCREASING STRENGTH.
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STANDARD TIGHTENING TORQUE

Each fastener should be tightened to the torque specified in each section of this manual. If no description or specifi-
cation is provided, refer to the following tightening torque chart for the applicable torque for each fastener. When
a fastener of greater strength than the original one is used, however, use the torque specified for the original fasten-
er.

NOTE:
¢ For the flanged bolt and nut, add 10% to the tightening torque given in the chart below.
e The chart below is applicable only where the fastened parts are made of steel light alloy.

Tightening torque chart

STRENGTH

THREAD Conventional bolt “4T” bolt “7T" bolt

DIAMETER

(mm) N'm kg-m Ib-ft N'm kg-m Ib-ft
4 1.5 0.15 1.0 2.3 0.23 2.0
5 3.0 0.30 2.5 4.5 0.45 3.5
6 5.5 0.55 4.0 10 1.0 75
8 13 1.3 9.5 23 2.3 17.0
10 29 2.9 21.0 50 5.0 36.5
12 45 4.5 32.5 85 85 61.5
14 65 6.5 47.0 135 13.5 98.0
16 105 10.5 76.0 210 21 152.0
18 160 16 116.0 240 24 174.0
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SECTION 0B

MAINTENANCE AND LUBRICATION

WARNING:

For vehicles equipped with Supplemental Restraint (Air Bag) System:

e Service on and around the air bag system components or wiring must be performed only by an autho-
rized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under “Gener-
al Description” in air bag system section in order to confirm whether you are performing service on
or near the air bag system components or wiring. Please observe all WARNINGS and “Service Precau-
tions” under “On-Vehicle Service” in air bag system section before perforiming service on or around
the air bag system components or wiring. Failure to follow WARNINGS could resuit in unintentional
activation of the system or could render the system inoperative. Either of these two conditions may
result in severe injury.

¢ Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system may
be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

CONTENTS
MAINTENANCE SCHEDULE . .. ... ... . i i ettt et aiaaanaas oB- 2
MAINTENANCE SERVICE ... .. .. .. ittt ettt et aa e ianainaae e 0B- 5§
T L P 0B- &
LGN ON Sy StEM . . e e e 0B-12
T 31 =Y o o P 0B-13
Emission Control System ... . e e e 0B-14
EleCtriCal Sy S M . . o e e 0B-15
Chassis and Body . ...... i it i et e 0B-15
L= T =T 1o o 0B-27

RECOMMENDED FLUIDS AND LUBRICANTS ..... ... . i e 0B-28
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MAINTENANCE SCHEDULE
MAINTENANCE SCHEDULE UNDER NORMAL DRIVING CONDITIONS

This table includes services as scheduled up to 80,000 km
(48,000 miles) mileage. Beyond 80,000 km (48,000 miles),

!Ipr:?sni,r?tl{:erval should be judged by carry out the same services at the same intervals respectively.

odometer reading or months, km (x1,000) | 10 |20 | 30 [ 40 | 50 { 60 | 70 | 80

whichever comes first. miles (x 1,000) 6|12 |18 | 24 |30 |36 | 42 | 48
Months 6|12 | 18 [ 24 | 30 | 36 | 42 | 48

ENGINE

1-1. Drive belt (tension, damage) - | - | - | 1 [ - | - | - | R

1-2. Camshaft timing belt (G16 engine only) Replace every 100,000 km or 60,000 miles

1-3. Valve lash (clearance) (G16 engine only) - - I - - | - -
G16 engine R|R R|R|R|R|R|R

1-4. Engine oil and oil filter J20/H25 engines };{gﬁ!‘%ﬁhesvery 15,000 km, 9,000 miles or

1-5. Engine coolant - - - R - - - R

1-6. Cooling system hoses and connections - I - ! - I - |

1-7. Exhaust pipes and mountings - - - I - - - [1&(R)

IGNITION SYSTEM

When unieaded Vehicle withoutHO28 | — | R | - | R | - | R | - | R
2.1, Spark plugs fuel is used VehiclewithHO2S | - | — | - | - | R | - | = | -
When leaded fuel is used, refer to “Severe Driving Condition”
schedule.

2-2. Ignition wiring (G16 engine only) | - I - [ - ] - [ - [ - l - I R

FUEL SYSTEM

3-1. Air cleaner filter element | I I R I I I R

3-2. Fuel tank cap, fuel lines and connections - - - I - - - H&(R)

3-3. Fuel filter Replace every 100,000 km or 60,000 miles

EMISSION CONTROL SYSTEM

4-1, Crankcase ventilation hoses and connections I
(Vehicle without HO2S)

Vehicle without HO2S8 | — — - | - — -

4-2. PCV valve

4-3. Fuel evaporative emission controf | Vehicle withoutHO2S | — | 1 | -

|
Vehicle with HO2S | ~ - - - - - - {
!
|

system Vehicle with HO2S | — | - - | - - | - -

ELECTRICAL SYSTEM

5-1. Wiring harness and connections | - | - | - [ I [ - | - I - | |

NOTES:

“R": Replace or change

“I”r Inspect and correct, replace or lubricate if necessary

e J/tem 1-7 (R) is applicable to exhaust mounting rubber only.

® tem 3-2 (R) is applicable to fuel tank cap only.

® For Sweden, item 2-1, 2-2, 4-2 and 4-3 should be performed by odometer reading only.
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This table includes services as scheduled up to 80,000 km
(48,000 miles) mileage. Beyond 80,000 km (48,000 miles),
Interval: _ carry out the same services at the same intervals respectively.
This interval should be judged by
odometer reading or months, km (x1,000) | 10|20 | 30 | 40 | 50 | 60 | 70 | 80
whichever comes first. miles (x 1,000) 6|12 |18 | 24 [ 30 | 36 | 42 | 48
Months 6 | 12 |18 | 24 | 30 | 36 | 42 | 48

CHASSIS AND BODY

6- 1. Clutch (pedal and fluid level) - I - I - l - I

6- 2. Brake discs and pads (front) |
Brake drums and shoes (rear)

. Brake hoses and pipes -

. Brake fluid -

. Brake pedal -

. Brake lever and cable -

. Tires ]

@
o{N|o|lo| s w

6- 9. Wheel bearings -

6-10. Suspension system *|

6-11. Propeller shafts -

6-12. Manual transmission oil [

I
|
I
I
[
. Wheel discs | l I
{
]
]
I
I

Fluid level [

6-13. Automatic transmission Fiuid change Replace every 160,

Fluid hose -|-1/=-|=-|-|R|-=-]-

6-14. Transfer and differential oil

6-15. Steering system

6-17. All hinges, latches and locks

I I

I I

6-16. Power steering (if equipped) I I
I I

I

6-18. Air conditioning filter element -

NOTES:

“R”: Replace or change

“I”: Inspect and correct, replace or lubricate if necessary

® /[tem 6-9 *l is applicable to not only rattled wear but also their grease.
¢ /tem 6-10 *I should be performed at 10,000 km only.
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MAINTENANCE RECOMMENDED UNDER SEVERE DRIVING CONDITIONS

If the vehicle is usually used under the conditions corresponding t¢ any severe condition code given below, it is
recommended that applicable maintenance operation be performed at the particular interval as given in the chart

below.
Severe condition code

A — Towing a trailer

B — Repeated short trips

C - Driving on rough and/or muddy roads
D - Driving on dusty roads

E — Driving in extremely cold weather and/or
salted roads

F — Repeated short trips in extremely
cold weather

G — Leaded fuel use

Severe ; Maintenance .
Condition Code Maintenance Operation Maintenance Interval
| Every 12,000 miles
. (20,000 km) or 12 months
—CD—— Drive belt -
R Every 24,000 miles

(40,000 km) or 24 months

AB—DEF Engine oil and oil filter

R Every 3,000 miles
{5,000 km) or 3 months

Every 6,000 miles

ABC—E— Exhaust pipes and mountings I (10,000 km) or 6 months
| Every 1,500 miles
- . (2,500 km})
— — —D-—— | Aircleaner filter element *1

Every 12,000 miles
(20,000 km}) or 12 months

ABCD—FG Spark plugs

R Every 6,000 miles
{10,000 km} or 6 meonths

Brake discs and pads (Front)

| Every 6,000 miles

A B C D-—— | grake drums and shoes (Rear) (10,000 km) or 6 months
Every 6,000 miles
ABC—E— Propeller shafts [ (10,000 km) or 6 months
A C——F Manual transmission, transfer R Every 12,000 miles
and differential oil (20,000 km) or 12 months
. o . Every 12,000 miles
A—C——F Automatic transmission fluid R (20,000 km) or 12 months
. Every 6,000 miles
— — C —— — | Drive axle shaft boots | (10,000 km) or 6 months
e G Bolts and nuts on chassis T Every 6,000 miles
(suspension) (10,000 km) or 6 months
I Every 10,000 km
— — _DE— | Airconditioning filter element *2 {6,000 miles) or 6 months
(if equipped) = Every 40,000 km
(24,000 miles) or 24 months
NOTES:

“I” : Inspect and correct, replace or lubricate if necessary “T”: Tighten to the specified torque

“R”: Replace or change

e *1: Inspect or repiace more frequently if the vehicle is used under dusty conditions.
e *2: Clean more frequently if the air flow from air conditioning decreases.
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MAINTENANCE SERVICE

ENGINE
ITEM 1-1
Drive Belt Inspection and Replacement

WARNING:
All inspection and replacement are to be performed with

ENGINE NOT RUNNING.

G16

H25

2. Water pump pulley
3. 100N, 10kgor22 b

Water pump and generator drive belt (G16 and H25 engines)

Inspection

1) Disconnect negative cable at battery.

2} Inspect belt for cracks, cuts, deformation, wear and cleanliness.
If any defect exists, replace.
Check belt for tension.

Water pump and generator belt tension

“a”: 6 -8 mm (0.24 - 0.32 in.) deflection for G16,9 - 11 mm
(0.35 - 0.43 in.) deflection for H25 under 100 N, 10 kg or
22 Ib pressure

NOTE:

When replacing belt with a new one, adjust belt tension to
5-7 mm (0.20 - 0.27 in.) for G16, 7 — 9 mm (0.28 - 0.35 in.)
for H25.

3) If beltis too tight or too loose, adjust it to specification by adjust-
ing alternator position.

4) Tighten alternator adjusting boit and pivet bolts.

5) Connect negative cable to battery.

Replacement
Replace belt. Refer to Section 6B for replacement procedure of
pump beit.
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J20

J20

1. 100N, 10kgor22ib 3. Crankshait pulley
2. Fan pulley 4. Adjusting and pivot bolt

Water pump, generator, power steering and/or A/C
compressor (if equipped) drive belt (J20 engine)
Inspection
1) Disconnect negative cable at battery.
2} Inspectbelt for cracks, cuts, deformation, wear and cleanliness.
If any of above conditions are found, replace.
Also, check belt for tension.
Tension indicator “B” should be the right of indicator “"A" as
shown infigure. If indicator “B" is found to the left of indicator “A”,
replace generator belt.

Replacement
Replace belt referring to Section 6H for replacement procedure of
generator drive belt,

Engine cooling fan drive belt (J20 engine)

Inspection

1) Disconnect negative cable at battery.

2) Inspect beltfor cracks, cuts, deformation, wear and cleanliness.
If any defect exists, replace. Check belt for tension.

Cooling fan belt tension
“a”: 5~7 mm {0.20 — 0.27 in.) deflection under 100 N, 10 kg
or 22 |b pressure.

NOTE:
When replacing belt with a new one, adjust belt deflection
to4-5mm (0.16 - 0.19in.)

3) Ifthe belt is too tight or too loose, adjust it to specification by ad-
justing cooling fan pulley position.

4) Tighten adjusting bolt and pivot boit.

5) Connect negative cable at battery.

Replacement
Replace belt referring to Section 6B for replacement procedure of
cooling fan drive belt.
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Power steering pump and/or A/C compressor drive belts (if
equipped) for G16 and H25 engines.

Inspection

1) Disconnect negative cable at battery.

2} Inspectbelt for cracks, cuts, deformation, wear and cleanliness.
If any defect exists, replace.
Check belt for tension.

Power steering pump and/or A/C compressor drive beit

tension.

“a”: 6 -9 mm (0.24 — 0.35 in.) deflection under 100 N, 10 kg
or 22 |b pressure.

“b”: 4 — 3 mm (0.16 — 0.35 in) deflection under 100 N, 10 kg
or 22 |b pressure.

If belt tension is out of above specification, adjust it referring to
Section 1B or 3B1.
3) Connect negative cable to battery.

Replacement
Replace belt referring to Section 1B or 3B1 for replacement proce-
dure of belt.

1. Crankshaft pultey 4. Tension pulley
2. P/S pump pulley 5. Tension pulley bolts
3. AJC compressor pulley

{if equipped)
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ITEM 1-2

Camshaft Timing Belt Replacement (G16 engine only)
Replace timing belt referring to Section 6A1.

ITEM 1-3

Valve Lash Inspection (G16 engine only)

1) Remove cylinder head cover.

2} Inspect intake and exhaust valve lash and adjust as necessary.
Refer to Section 6A1 for valve lash inspection and adjustment

procedure.
When cold When hot
(Coolant tempera- | (Coolant tempera-
Valve ture is 15— 25°C | ture is 60— 68°C
lash or 59 - 77°F) or 140 — 154°F)
(gap &) 0.13-0.17mm | 0.17-0.21 mm

specifica- | Infake | (0,005 - 0.007 in) | (0.007 -~ 0.008 in)
0.23-0.27 mm 0.28 - 0.32 mm

(0.009 —0.011 in) | (0.011 —0.013 in)

Exhaust

3) Install cylinder head cover and tighten bolts to specification.

ITEM 1-4
Engine Oil and Filter Change

WARNING:

New and used engine oil can be hazardous.

Be sure to read “WARNING” in General Precaution in Sec-
tion 0A and observe what in written there.

J / Before draining engine oil, check engine for oil leakage. If any evi-
dence of leakage is found, make sure to correct defective part be-
/ fore proceeding to the following work.
— {a) . . . . .
1) Drain engine oil by removing drain plug.

= 2) Afterdraining oil, wipe drain plug clean. Reinstall drain plug, and
tighten it securely as specified below.

Tightening Torque
(a): 35 N-m (3.5 kg-m, 25.5 Ib-ft)
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1. Qilfilter
2, Qil filter wrench

Proper Engine Qil Viscosity Chart

20W - 50

L

15W - 40, 15W - 50

(I

10W -- 40, 10W - 50

1\/! ‘\/' \/?

[

10W - 30 1

C W =30

°C_ -30 -20 -10

10 20 30 40

3) Loosen oil filter by using oil filter wrench (special tool).

Special Tool

(A): 09915-47310 (H25 engine)
09915-47330 (G16 and J20 engines)

NOTE:
Before fitting new oil filter, be sure to oil its O-ring. Use engine
oil for this purpose.

4} Screw new filter on oil filter stand by hand until the filter O-ring

contacts the mounting surface,

CAUTION:

To tighten oil filter properly, it is important to accurately
identify the position at which at filter O-ring first contacts
the mounting surface.

5) Tighten the filter 3/4 turn from the point of contact with the

mounting surface using an oil filter wrench.

Tightening Torque (Reference)
(b): 14 N'm (1.4 kg-m, 10.5 Ib-ft)

8) Replenish oil until oil level is brought to FULL level mark on dip-

stick. (oil pan and oil filter capacity). The filler inlet is at the top
of the cylinder head cover.
It is recommended to use engine oil of SG, SH or SJ grade.

NOTE:
For temperature between -20°C (-4°F) and 30°C (86°F), it
is highly recommended 1o use SAE 10W — 30 oil.

°F -22 -4 14 32 B0 68 8 104
Temperature
G168 Engine J20 Engine H25 Engine
Oil pan capacity About 4.0 liters About 5.0 liters -

(8.5/7.0 US/Imp pt.)

(10.6/8.8 US/Imp pt.)

Qil filter capacity

About 0.2 liters
(0.4/0.3 US/Imp pt.)

—

About 0.5 liters
{1.1/0.9 US/Imp pt.)

Others

About 0.3 liters
(0.6/0.5 US/Imp pt.)

About 0.4 liters
{0.8/0.7 US/Imp pt.)

About 0.7 liters
(1.5/1.2US/imp pt.)

Total

About 4.5 liters
(9.5/7.9 US/Imp pt.)

About 5.6 liters
(11.8/9.8 US/Imp pt.)

About 6.2 liters
(13.1/10.9 US/Imp pt.)
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NOTE:

Engine oil capacity is specified. However, note that the
amount of oil required when actually changing oil may
somewhat differ from the data in the table depending on
various conditions (temperature, viscosity, eic.)

7) Check oil filter and drain plug for oil leakage.

8) Startengine and runitforthree minutes. Stop itand wait five min-
utes before checking oil level. Add oil, as necessary, to bring oil
level to FULL level mark on dipstick.

NOTE:
Step 1)~ 7) outlined above must be performed with ENGINE

NOT RUNNING. For step 8), be sure to have adequate ven-
tilation while engine is running.

2 1. Fulllevel mark {hole)
2. Low level mark (hote)

ITEM 1-5
Engine Coolant Change

WARNING:

To help avoid danger of being burned, do not remove radia-
tor cap while engine and radiator are still hot. Scalding fluid
and steam can be blown out under pressure if cap is taken
off too soon.

1) Remove radiator cap when engine is cool.

\\ T T 2) Loosen radiator c'irain Plug to drain goolant. . .
"—":]ﬂ‘; PR ar—r—— 3} Remove reservoir, which is on the side of radiator, and drain.
9_,«], @ 4} Tighten plug securely. Also reinstall resetvoir.

\&\\\\\ﬁ \\\\\W:’jﬂﬂé)

N ©

5) Fill radiator with specified amount of coolant, and run engine for
2 or 3 minutes at idle. This drives out any air which may still be
trapped within cooling system. STOP ENGINE. Add coolant as
necessary until coolant level reaches the filler throat of radiator.
Reinstall radiator cap.
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. Reservoir

1
2. FULL level mark
3. LOW level mark
4. Arrow mark
5. Reserveir cap
5 4
“~
/A

1. Water outlet
pipe
{J20 engine}

6) Add coolant to reservoir so that its level aligns with Full mark.
Then, reinstall cap aligning arrow marks on reservoir and cap.

NOTE:
When installing reservoir cap, align arrow marks on reser-
voir and cap.

CAUTION:

When changing engine coolant, use mixture of 50% wa-
ter and 50% ANTIFREEZE/ANTICORROSION COOLANT
for the market where ambient temperature falls lower
than -16°C (3°F) in winter, and mixture of 70% water and
30% ANTIFREEZE/ANTICORROSION COOLANT for the
market where ambient temperature doesn’t fall lower
than -16°C (3°F). ,
Even in a market where no freezing temperature is antici-
pated, mixture of 70% water and 30% ANTIFREEZE/AN-
TICORROSION COOLANT should be used for the pur-
pose of corrosion protection and lubrication.

ITEM 1-6

Cooling System Hoses and Connections Inspection

1) Visually inspect cooling system hoses for any evidence of leak-
age and cracks. Examine them for damage, and check connec-
tion clamps for tightness.

2) Replace all hoses which show evidence of leakage, cracks or
other damage. Replace all ¢clamps which cannot maintain prop-
er tightness.

ITEM 1-7
Exhaust Pipes and Mountings Inspection

WARING:

To avoid danger of being burned, do not touch exhaust sys-
tem when it is still hot. Any service on exhaust system
should be performed when it is cool.

When carrying out periodic maintenance, or the vehicle is raised for

other service, check exhaust system as follows:

® Check rubber mountings for damage, deterioration, and out of
positicn.

® Check exhaust system for leakage, loose connections, dents and
damages.
If bolts or nuts are loose, tighten them to specification.

e Check nearby body areas for damaged, missing, or misposi-
tioned parts, open seams, holes, loose connections or other de-
fects which could permit exhaust fumes to seep into the vehicle.
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1. High-tension cords

® Make sure that exhaust system components have enough clear-
ance from the underbody to avoid overheating and possible dam-
age to the floor carpet.

® Any defects should be fixed at once.

Mounting replacement
Replace muffler rubber mountings with new ones periodically. Re-
fer to Section 6K for installation.

IGNITION SYSTEM
ITEM 2-1

Spark Plugs Replacement
Replace spark plugs with new ones referring to Section 6F1 or 6F2.

ITEM 2-2

lgnition Wiring Replacement (G16 engine only)

1) Disconnect negative cable at battery.

2) Replace high-tension cords for No.1 and No.3 plugs with new
ones.

3) Clamp it securely.

4) Connect negative cable to battery.
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1. Fuel filler cap
2. Fus! filler cap gasket

FUEL SYSTEM
ITEM 3-1
Air Cleaner Element

Inspection

1) Remove air cleaner case clamps.

2) Take cleaner element out of air cleaner case.

3) Check aircleaner element for dirt. Replace excessively dirty ele-
ment.

4) Blow off dust by compressed air from air outlet side of element.
5) Install air cleaner element into case.
6) Install air cleaner case cap and clamp it securely.

Replacement
Replace air cleaner element with new one according to above steps
1), 2) and 5), 6).

ITEM 3-2
Fuel tank Cap, Fuel Lines and Connections

Inspection

1) Visually inspect fuel lines and connections for evidence of fuel
leakage, hose cracking and damage. Make sure all clamps are
secure.
Repair leaky joints, if any.
Replace hoses that are suspected of being cracked.

2) Visually inspect gasket of fueltank cap. Ifitis damaged or deteri-
orated, replace it with new one.

Fuel tank cap replacement
Replace tank cap with new one pericdically.
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ITEM 3-3
Fuel Filter Replacement

WARNING:
This work must be performed in a well ventilated area and
away from any open flames (such as gas hot water heaters).

Fuel filter is located at the front part of fuel tank, inside the right-
hand side of chassis.
Replace fuel filter with new one periodically, referring to Section 6C
for proper procedure.

EMISSION CONTROL SYSTEM
ITEM 4-1

Crankcase Ventilation Hoses and Connections Inspection
(Vehicle not equipped with oxygen sensor)

Refer to following item 4-2, PCV valve inspection.

ITEM 4-2

PCV (Positive Crankcase Ventilation) Valve Inspection
Check crankcase ventilation hose and PCV hose for leaks, cracks
or clog, and PCV valve for stick or clog. Refer to On-vehicle service
of Section 6E1/6E2 for PCV valve checking procedure.

ITEM 4-3

Evaporative Emission Control System Inspection

1) Visually inspect hoses for cracks, damage, or excessive bends.
Inspect all clamps for damage and proper position.

2) Check evaporative emission conirol system for operation, refer-
ring to Section 6E1/6E2.

3) Check EVAP canister for operation and clog, referring to Section
B6E1/6E2.

4) Checktank pressure control valve for operation referring to Sec-
tion 6E1/6E2.
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1. Cluich pedal free travel

ELECTRICAL SYSTEM
ITEM 5-1

Wiring Harness and Connections Inspection

1) Visually inspect all wires in engine compartment for evidence of
breakage.
Inspect condition of insulation (cracks). All clips and clamps
should have solid connection to wires.

2) Replace any wires in a deteriorated or otherwise defective
condition.

CHASSIS AND BODY
ITEM 6-1
Clutch

Pedal inspection
Check clutch pedal for height and free travel referring to Section
7C1. Adjust or correct if necessary.

Fluid inspection

1} Check around master cylinder and reservoir for fluid leakage.
If found leaky, correct.

2) Check fluid level.
If fluid level is lower than the minimum level of reservoir, refilling
is necessary. Fill reservoir with specified brake fluid indicated on
clutch reservoir cap.
For the details, refer to On-vehicle service in Section 7C1.

CAUTION:

Since clutch system of this vehicle is factory-filled with
glycol-base brake fluid, do not use or mix different type
of fluid when refilling system; otherwise serious damage
will occur. Do not use old or used brake fluid, or one taken
from unsealed container.
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ITEM 6-2
Brake Discs, Pads, Brake Drums and Shoes inspection

[Brake discs and pads]

1) Remove wheel and caliper but don’t disconnect brake hose from
caliper.

2) Check front disc brake pads and discs for excessive wear, dam-
age and deflection. Replace parts as necessary. For details, re-
fer to Section 5.

Be sure to torque caliper pin bolts to specification.

[Brake drums and shoes]

1) Remove wheel and brake drum.

2) Check rear brake drums and brake linings for excessive wear
and damage, while wheels and drums are removed. Atthe same
time, check wheel cylinders for leaks. Replace these parts as
necessary.

For details, refer to Section 5.

ITEM 6-3

Brake Hoses and Pipes Inspection

Check brake hoses and pipes for proper hookup, leaks, cracks,
chafing and other damage.

Replace any of these parts as necessary.

CAUTION:
After replacing any brake pipe or hose, be sure to carry out

air purge operation.
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ITEM 6-4
Brake Fluid Inspection and Change

Inspection

1) Check around master cylinder and reservoir for fluid leakage.
If found leaky, correct.

2) Check fluid level.
[t fluid level is lower than the minimum level of reservoir, refilling
is necessary. Fill reservoir with specified brake fluid indicated on
reservoir cap.
For the details, refer to On-vehicle service in Section 5.

CAUTION:

Since brake system of this vehicle is factory-filled with
glycol-base brake fluid, do not use or mix different type
of fluid when refilling system; otherwise serious damage
will occur. Do not use old or used brake fluid, or one taken
from unsealed container.

Change

Change brake fluid as follows.

Drain existing fluid from brake system completely, fill system with
above recommended fluid and carry out air purge operation.

For air purging procedure, refer to Section 5.

ITEM 6-5

Brake Pedal Inspection
Check brake pedal travel referring Section 5.
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“a™ Parking brake lever
stroke:

5 -7 nefches

(With 20 kg or 44 Ibs
of pull pressure)

1. Wear indicator

ITEM 6-6
Parking Brake Lever and Cable Inspection

Parking brake lever

1} Checktooth tip of each notch for damage or wear. if any damage
or wear is found, replace parking lever.

2) Check parking brake lever for proper operation and stroke, and
adjust it if necessary.
For checking and adjusting procedures, refer to Parking Brake
Inspection and Adjustment in Section 5.

Parking brake cable
Inspect brake cable for damage and smooth movement.
Replace cable if it is in deteriorated condition.

ITEM 6-7

Tire Inspection and Rotation

1) Check tires for uneven or excessive wear, or damage.
If defective, replace.
Refer to Section 3 for details.

2) Check inflating pressure of each tire and adjust pressure to
specification as necessary.
Refer to Section 3F for details.

NOTE:

¢ Tire inflation pressure should be checked when tires are
cool.

e Specified tire inflation pressure should be found on tire
placard or in owner’s manual which came with the vehicle.

3) Rotate tires.
For details, refer to Section 3F.
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®
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. Wheel hub

. Wheel bearing

. Circlip

. Wheel bearing oil seal
. Wheel hub oil seal

": Greasing points

ITEM 6-8

Wheel Discs Inspection
Inspect each wheel disc for dents, distortion and cracks. A disc in
badly damaged condition must be replaced.

ITEM 6-9
Wheel Bearing Inspection

Inspection of wheel bearing

1) Check front wheel bearing for wear, damage, abnormali noise or
rattles. For details, refer to Front Suspension [nspection in Sec-
tion 3D.

2} Check rear wheel bearing for wear, damage, abnormal noise or
rattles. For details, refer to Wheei Bearing Inspection in Section
3E.

Inspection of front wheel bearing grease

1) Remove wheel hub referring to Front Wheel Hub Removal in
Section 3D.

2) Check grease around front wheel bearing rollers for deteriora-
tion and capacity.
It grease is deteriorated, remove grease thoroughly and apply
enough amount of new wheel bearing grease. if grease is found
insufficient, add some more.

3) For reinstallation, refer to Wheel Hub Installation in Section 3D.

NOTE:

¢ To reinstall bearing lock nut and lock plate, make sure to
torque them to specification.

¢ Be sure to tighten each bolt and nut to specified torque
when reinstalling them.

4) Upon completion of reinstalling all parts, check to make sure that
front wheel bearing is not loose and wheel turns smoothly.
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ITEM 6-10

Suspension Inspection

Check suspension bolts and nuts for tightness and retighten them
as necessary.

Repair or replace defective parts, if any.

NOTE:
For details of check points, refer to tables of Tightening Torque
Specification in Section 3D and 3E.

Front
1) Check stabilizer bar for damage or deformation.
2) Check bushing for damage, wear or deterioration.

3) Inspect strut for damage, deformation, oil leakage and opera-
tion. If strut is found faulty, replace it as an assembiy unit, be-
cause it can not be disassembled.

Refer to Front Suspension Inspection in Section 3D for opera-
tion check.

4) Inspect strut boot for damage or crack.

5) Inspect for cracks or deformation in spring seat.

6) Inspect for deterioration of bump stopper.

7) Inspect strut mount for wear, cracks or deformation.

8) Check ball joint stud dust seal (boot) for leaks, detachment, tear
or other damage. Check suspension arm bushing for damage,
wear or deterioration.

9) Check drive axle boots (wheel side and differential side) for
leaks, detachment, tear or other damage.
Replace boot as necessary.
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Rear

10) Check shock absorber for damage, deformation, oil leakage
and cperation.

11) Check bushings for wear and damage.

12) Check coil spring, upper rod, lower rod and lateral rod for de-
formation and damage.

13) Check upper rod, lower rod and lateral rod bushings and bump
stopper for wear, damage and deterioration.

14) Check other suspension parts for damage, loose or missing
parts; also for parts showing signs of wear or lack of lubrication.
Replace any parts found defective in steps 1) to 14).

ITEM 6-11

Propeller Shafts Inspection

1) Check universai joint and spline of propeller shaft for rattle. If
rattie is found, replace defective part with a new one.

2) Check propeller shaft (front & rear) flange yoke bolts for tight-
ness, and retighten them as necessary.
Refer to Section 4B for tightening torque.
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Type 1 CWW?
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1. Drain plug (Apply sealant)
2. Reverse idle gear shaft bolt {DO NOT LOOSENIT)
3. Filler/level plug {Apply sealant)

Type 2

1. Drain plug
2. Filler level plug

. Level gauge

. FULL HOT mark
LOW HOT mark
FULL COLD mark
. LOW COLD mark

i
2
a.
4.
5.

ITEM 6-12

Transmission Qil Inspection and Change (For Manual
transmission)
Inspection
1) Inspect transmission case for evidence of oil leakage.
Repair leaky point if any.
2) Make sure that vehicle is placed leve! for oil level check.
3) Remove level plug of transmission.
4) Check oil level.
Oil level can be checked roughly by means of level plug hole.
That is, if oil flows out of level plug hole or if oil level is found up
to hole when level plug is removed, oil is properly filled.
If oil is found insufficient, pour specified amount of specified oil.
5) Tighten level plug to specified torque.
Refer to Section 7A or 7A1 for installation and tightening torque.

Change
Change transmission oil with new specified oil referring to Section
7A.

ITEM 6-13

Transmission Fluid Inspection and change (For Automatic

Transmission)

Inspection

1) Inspect transmission case for evidence of fluid leakage.
Repair leaky point, if any.

2) Make sure that vehicle is placed level for fluid level check.

3) Check fluid level.
For fluid level checking procedure, refer to On-vehicle service in
Section 7B1 and be sure to perform it under specified conditions.
If fluid level is low, replenish specified fluid.
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Transfer

Rear differential

s 1. Qilfiller/level plug

2 (Apply sealant)
2. Drain plug
{Apply sealant)

Change

1) Inspect transmission case for evidence of fluid leakage.
Repair leaky point, if any.

2) Make sure that vehicle is placed level for fiuid level check.

3) Change fluid. For its procedure, refer to On-vehicle service in
Section 7B1.

CAUTION:
Use of specified fluid is absolutely necessary.

Fluid cooler hose change

Replace inlet and outlet hoses of cooler hose and their clamps.
For replacement procedure, refer to On-vehicle service in Section
7B1.

ITEM 6-14
Transfer and Differential Oil Inspection and Change

Inspection

1} Check transfer case and differential for evidence of oil leakage.
Repair ieaky point if any.

2) Make sure that vehicle is placed level for oil level check.

3) Remove level plug of transfer and differentials (front and rear)
and check oi level,
QOil level can be checked roughly by means of level plug hole.
That is, if oil flows out of level plug hole or if oil leve! is found up
to hole when level plug is removed, oil is properly filled.
If oil is found insufficient, pour specified amount of specified oil.

CAUTION:
Specified gear oil must be used for differential.

4) Tighten level plug to specified torque.
Refer to Section 7D, 7E or 7F for tightening torque.
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Change
Change transfer oil and differentials oil with new specified oil refer-
ring to Section 7D, 7E and 7F respectively.

ITEM 6-15

Steering System Inspection
1) Check steering wheel for play and rattle, holding vehicle in
straight forward condition on the ground.

Steering wheel play “a”: 0 - 30 mm (0~ 1.2in.)

2) Check universal joints of steering shaft for rattle and damage. If
rattle or damage is found, replace defective part with a new one.

3) Check steering linkage for looseness and damage. Repair or re-
place defective part, if any.

4) Check bolts and nuts for tightness and retighten them as neces-
sary. Repair or replace defective parts, if any.
Refer to table of Tightening Torque Specification in Section 3B
{or 3B1) and 3C (or 3C1) for particular check points.

5) Check boots of steering linkage for damage (leaks, detachment,
tear, dent, etc.). If damage is found, replace it with new one.
If any dent is found on steering rack boots, correct it to original
shape by turning steering wheel to the right or left as far as it
stops and holding it for a few seconds.

6) Check wheel alignment.

NOTE:
For details of wheel alignment, refer to Wheel Alignment in
Section 3A.
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The figure shows right-hand steering vehicle

ITEM 6-16

Power Steering (P/S) System Inspection (if equipped)

1) Visually check power steering system for fluid leakage and hose
for damage and detetioration.
Repair or replace defective parts, if any.

2) With engine stopped, check fluid level indicated on fiuid tank,
which should be between MAX and MIN marks. If it is lower than
MIN, fill fluid up to MAX mark.

NOTE:

¢ Be sure to use an equivalent of DEXRON®-II or DEX-
RONG®-III for P/S fluid.

® Fluid level should be checked when fluid is cool.

3) Visually check pump drive belt for cracks and wear.
4) Check belt for tension, referring to item 1-1.
If necessary, have belt adjusted or replaced.

ITEM 6-17
All Hinges, Latches and Locks Inspection

Doors

Check that each door of front, rear and back doors opens and
closes smoothly and locks securely when closed.

If any malfunction is found, lubricate hinge and latch or repair door
lock system.

Engine hood

Check that secondary latch operates properly {check that second-
ary latch keeps hood from opening all the way even when pulling
hood release handle inside vehicle.) Also check that hood opens
and closes smoothly and properly and hood locks securely when
closed.

If any malfunction is found, lubricate hinge and laich, or repair hood
lock system.
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1. “UPPER” or "LOWER" mark

ITEM 6-18
Air Conditioning Filter Element (if equipped)

inspection

1)} Remove air conditioning filter element from cooling unit referring
to Section 1B.

2) Check filter element for dirt. Replace excessively dirty element.

3) Blow off dust by compressed air from air outlet side of element.

4) Install filter element to cooling unit referring to Section 1B.

Replacement
Replace air conditioning filter element with new one referring to
Section 1B.



MAINTENANCE AND LUBRICATION 0B-27

FINAL INSPECTION

WARNING:

When carrying out road tests, select a safe
place where no man or no running vehicle is
seen so as to prevent any accident.

Seats

Check that seat slides smoothly and locks securely at
any position. Also check that reclining mechanism of
front seat back allows it to be locked at any angle,

Seat Belt

Inspect belt system including webbing, buckles, latch
plates, retractors and anchors for damage or wear.
If “REPLACE BELT” label on front seat belt is visible,
replace belt.

Check that seat belt is securely locked.

Battery Electrolyte Level Check

Check that the electrolyte level of all battery cells is
between the upper and lower level lines on the case.
If battery is equipped with built-in indicator, check bat-
tery condition by the indicator.

Accelerator Pedal Operation
Check that pedal operates smoothly without getting
caught or interfered by and other part.

Engine Start
Check engine start for readiness.

Exhaust System Check
Check for leakage, cracks or loose supports.

Clutch (For Manual transmission)

Check for the following.

e Clutch is completely released when depressing
clutch pedal,

® No slipping clutch occurs when releasing pedal and
accelerating.

o Clutch itself is free from any abnormal condition.

Gearshift or Selector Lever (Transmission)
Check gear shift or selector lever for smooth shifting
to all positions and for good performance of transmis-
sion in any position.

With automatic transmission equipped vehicle, also
check that shift indicator indicates properly according
to which position selector lever is shifted to.

WARNING:

Before performing the following check, be
sure to have enough room around the vehicle.
Then, firmly apply both the parking brake and
the regular brakes. Do not use the accelerator
pedal. If the engine starts, be ready to turn off
the ignition promptly. Take these precautions
because the vehicle could move without warn-
ing and possibly cause personal injury or

property damage.

On automatic transmission vehicles, try to start the
engine in each select lever position. The starting mo-
tor should crank only in “P” (Park) or “N” (Neutral).
On manual transmission vehicles, place the shift le-
ver in “Neutral,” depress clutch pedal fully and try to
start.

CAUTION:

With automatic transmission equipped ve-
hicle, make sure that vehicle is at compliete
stop when shifting selector lever to “P” range
position and release all brakes.

Brake

[Foot brake]

Check the following:

e that brake pedal has proper travel,

& that brake works properly,

e that it is free from noise,

# that braking force is applied equally on all wheels,
< and that brake do not drag.

[Parking brake]
Check that lever has proper travel.

WARNING: ‘

With vehicle parked on a fairly steep slope,
make sure nothing is in the way downhill to
avoid any personal injury or property damage.
Be prepared to apply regular brake quickly

even if vehicle should start to move.

Check to ensure that parking brake is fully effective
when the vehicle is stopped on the safe slope and
brake lever is pulled all the way.
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Steering

® Check to ensure that steering wheel is free from in-
stability, or abnormally heavy feeling.

o Check that the vehicle does not wander or pull to
ohe side.

Engine

* Check that engine responds readily at all speeds.

¢ Check that engine is free from abnormal noise and
abnormal vibration.

Body, Wheels and Power Transmitting System
Check that body, wheels and power transmitting sys-
tem are free from abnormal noise and abnormal
vibration or any other abnormal condition.

Meters and Gauge
Check that speedometer, odometer, fuel meter, tem-
perature gauge, etc. are operating accurately.

Lights
Check that all lights operate propetly.

Windshield Defroster

Periodicalily check that air comes out from defroster
outlet when operating heater or air conditioning.

Set fan switch lever to “HI” position for this check.

RECOMMENDED FLUIDS AND LUBRICANTS

Engine oil

SG, SH or 8J (Refer to engine oil viscosity chart in item 1-4)

Engine coolant (Ethylene glycol
base coolant)

“Antifreeze/Anticorrosion coolant”

Brake fluid Specified fiuid indicated on reservoir tank cap
Manual transmission oil )

, Refer to Section 7A or 7A1.
Transfer oil

Differential oil (front & rear)

Refer to Section 7E or 7F.

Automatic transmission fluid and
Power steering fluid

An equivalent of DEXRON®-II or DEXRON®-1I

Clutch linkage pivot points

Water resistance chassis grease
{SUZUKI SUPER GREASE A 93000-25010)

Door hinges

Hood latch assembly

Engine oil or water resistance chassis grease

Key lock cylinder

Spray lubricant
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SECTION 1A

HEATER AND VENTILATION

WARNING:

For vehicles equipped with Supplement Restraint (Air Bag) System

¢ Service oh and around the air bag system components or wiring must be performed only by an autho-
rized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under “Gener-
al Description” in air bag system section in order to confirm whether you are performing service on
or near the air bag system components or wiring. Please observe all WARNINGS and “Service Precau-
tions” under “On-Vehicle Service” in air bag system section before performing service on or around
the air bag system components or wiring. Failure to follow WARNINGS could result in unintentional
activation of the system or could render the system inoperative. Either or these two conditions may
result in severe injury.

¢ Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system may
be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

NOTE:
The link mechanism of the heater varies depending on the specifications.
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GENERAL DESCRIPTION ... . e e iA- 2
Body Ventilation . ... 1A- 3
DA GN O S .. . 1A- 3
Diagnosis Table ... .. . . 1A- 3
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Mode ACtUatOr ... 1A- 9
Heater Control Lever Assembly . ... ... . it e e e e e 1A-11
Heater Control Cables ... ... o i e e e e 1A-13
Heater Unit .. 1A-15
REar DUt ..o 1A-18
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GENERAL DESCRIPTION

The heater, an in and out air selectable-type hot water heater, is so constructed that it is possible to assure an
agreeable ventilation at all times by providing the ventilator air outlets at the center and both sides (right and left)
of the instrument panel, the hot air outlet at a place close to the feet of front passengers, and the defroster air outlets
at places, right and left, along the windshield glass.

The heater and ventilation consist of following parts.

1. Side ventilator outlet 6. Ventilator duct

2. Side defroster outlet 7. Control lever

3. Center ventilatior outlet 8. Mode control switch
4. Heater unit 9, Blower unit

5. Defroster duct 10. Rear duct
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BODY VENTILATION

The body ventilation system of this vehicle has a fresh air intake located at the cowl top panel. When fresh air intake
control lever is at FRESH AIR position, ventilating air is drawn into the interior from the cowl center garnish and

drawn out from the ventilator outlet provided at each side body outer panel (both right and left side).

DIAGNOSIS TABLE

DIAGNOSIS

Trouble

Possible cause

Remedy

Heater blower won’t
work even when its

Blower fuse blown
Blower resistor faulty

Replace fuse to check for shont.
Check resistor.

Air ducts clogged
Heater radiator leaking or clogged
Heater hoses leaking or clogged

switch is ON. Blower motor faulty Replace motor.
Wiring or grounding faulty Repair as necessary.

Incorrect temperature Control cables broken or binding Check cables.

output. Air damper broken Repair damper.

Repair air ducts.
Replace radiator.
Replace hoses.

When mode control
switch is changed,
air outlet port is not
changed.

Mode control switch faulty
Mode actuator faulty
Fuse blown

Wiring or grounding faulty
Air damper broken

Air ducts clogged

Check and replace as necessary.
Check and replace as necessary.
Replace fuse to check for short.
Repair as necessary.

Repair damper.

Repair air ducts.
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WIRING CIRCUIT

ON-VEHICLE SERVICE
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. From ignition switcft 1
. From ignition switch 2
. From blower fuse

. From lighting switch

To A/C controller

. Heater blower motor relay

. Heater blower motor switch
. Heater resistor

. Heater blower motor

. To ECM

. To illumination controller

. Mode actuator

. Mode control switch

BLOWER UNIT

oW —

. Blower unit

. Blower motor resistor
. Blower motor relay

. Blower fan

. Motor assembly
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1. ECM 3. Cover
2. ECM bracket 4. Blower unit

\

1. Blower motor wire coupler
2. Blower motor relay
3. Resistor wire coupler

1. Blower unit
2. Blower motor lead wire coupler
3. Blower motor

REMOVAL
1) Disconnect negative () cable at battery.
2) Disable air bag system, if equipped. Refer to DISABLING AIR
BAG SYSTEM in Section 10B.

3) Remove passenger lower member.
4) Remove ECM with bracket from blower motor unit.

5) Disconnect blower motor, blower motor relay and resistor lead
wires at couplers.

6) Remove cooling unit (If equipped).
Refer to item EVAPORATOR (COOLING UNIT) REMOVAL in
Section 1B.
7) Disconnect fresh air control cable from blower motor case.
8) Remove blower motor unit.

9) Disconnect blower motor lead wire at coupler.
10) Remove blower motor.
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1. Blower unit
2. Blower motor lead wire coupler
3. Blower motor

INSTALLATION

1) Reverse removal procedure for installation.

2) Connect fresh air control cable, refer to HEATER CONTROL
CABLES INSTALLATION.

3) Enable air bag system, if equipped. Refer to ENABLING AIR
BAG SYSTEM in Section 10B.

HEATER BLOWER MOTOR

REMOVAL

1) Disconnect negative (—) cable at battery.

2) Disable air bag system, if equipped. Refer to DISABLING AIR
BAG SYSTEM in Section 10B.

3) Remove ECM with bracket from blower motor unit.

4) Disconnect harness clamps from dash panel.

5) Loosen three nuts fastening blower unit.

6) Disconnect blower motor lead wire at coupler.
7) Remove blower motor.

INSTALLATION

1) Reverse removal procedure for installation.

2) Enable air bag system, if equipped. Refer to ENABLING AIR
BAG SYSTEM in Section 10B.
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1. Battery
2. Negative {-) cable

1. Glove box
2. Screw

1. Blower motor resistor
2. Screw

LO

M1
M2
Hi

@
ES
Ealk ol i

HEATER BLOWER RESISTOR

REMOVAL

1) Disconnect negative {-) cable at battery.

2) Disable air bag system, if equipped. Refer to DISABLING AIR
BAG SYSTEM in Section 10B.

3) Open glove box, then remove screw.
4) Remove glove box.

5) Disconnect resistor coupler.
6) Remove heater blower resistor by loosening its fastening screw.

INSPECTION
Measure each terminal-to-terminal resistance on resistor.

Resistance H-LO: Approx. 2.0 Q
H-M1: Approx. 1.0 Q
H-M2: Approx. 0.4 Q

if measured resistance is incorrect, replace heater blower resistor.

INSTALLATION
1) Install heater blower resistor with screws.

2) Enable air bag system, if equipped. Refer to ENABLING AIR
BAG SYSTEM in Section 10B.
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1. Meter cluster hood
2. Screws

1. Center garnish
2. Screws

1. Heater control lever assy

2. Mode control switch
3. Heater control panel

3

glﬁzassa@:gl__

VENT | HEAT DEF

BI-LEVEL 2
DEF/HEAT

(FlE[D} YclBla
N|M|LIK|J|1]|H]G

1. Mode centrol switch coupler
2. A/C Switch (if equipped)
3. Indicator lamp

-

MODE CONTROL SWITCH

REMOVAL

1) Disconnect negative (—) cable at battery.

2) If equipped with air bag system, disable air bag system.
Refer to DISABLING AIR BAG SYSTEM in Section 10B.

3) Pull off control lever knobs.

4} Remove meter cluster hood.

5) Remove ashtray, center garnish and instrument glove box
compartment.

6) Remove mode conirol switch with heater control panel.
7) Remove heater control panel from mode control switch.

INSPECTION

Mode Control Switch

e Check if continuity exists between each pair of terminals listed be-
low when mode control button is pressed.

Mode Mode conirol switch terminals
VENT F-M
BI-LEVEL F-N
HEAT F-E
DEF/HEAT F-B
DEF F-C

& With battery voltage (+) connected to terminal “I" and (=) to termi-
nal “F", press each mode control button and check if indicator
lamp lights.

e With battery voltage (+) connected to terminal “A” and () to termi-
nal “H”, check if illumination lamp lights.

A/C Switch (if equipped)

e Press A/C button and check if there is continuity between termi-
nals “D” and “G”.

e With battery voltage (+) connected to terminal “K” and () to termi-
nal “D”, press A/C button and check if indicator lamp lights.
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INSTALLATION

1} Install in reverse order of removal procedure.

2) If equipped with air bag system, enable air bag system.
Refer to ENABLING AIR BAG SYSTEM in Section 10B.

MODE ACTUATOR

REMOVAL

1) Disconnect negative (=) cable at battery.

2) If equipped with air bag system, disable air bag system.
Refer to DISABLING AIR BAG SYSTEM in Section 10B.

3) Remove column hole cover.

4) Disconnect mode actuator coupler.
5) Disconnect mode actuator rod from heater unit.
6) Remove mode actuator from heater unit.

1. Mode actuater 2. Red
coupler 3. Screw
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INSPECTION
abedef 1) Connect battery voltage (+) to terminal “b™ and (=) to terminai
Ha”'
'—é} I ; 2) Connect each terminal listed below to terminal “a™ (negative ()
ﬁ terminal of battery) and check if lever rotation angle is as speci-
© © fied in figure at the left.
MODE TERMINAL
FOR LEFT HAND STEERING VEHICLE VENT ¢
BI-LEVEL d
HEAT e
DEF/HEAT f
DEF g
e
BI/LEVEL HEAT DEF
DEF/HEAT
FOR RIGHT HAND STEERING VEHICLE
24.6°
38.6°
42.5°
62.5°
100.0° VENT
DEF
DEF/HEAT BI/LEVEL
1. Lever H
INSTALLATION

1) Install in reverse order of removal procedure.
2) If equipped with air bag system, enable air bag system.
Refer to ENABLING AIR BAG SYSTEM in Section 10B.
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1. Heater unit
2. Blower unit
3. Control cable

1. Heater control lever assembly
2. Control cables

HEATER CONTROL LEVER ASSEMBLY

REMOVAL

1) Disconnect negative (-) cable at battery.

2) If equipped with air bag system, disable air bag system.
Refer to DISABLING AIR BAG SYSTEM in Section 10B.

3) Remove mode control switch, refer to step 3) to 6) of item MODE
CONTROL SWITCH REMOVAL in this section.

4) Remove glove box.

5) Disconnect contro! cables from blower motor unit and heater
unit.

6) Disconnect heater blower motor switch connector.
7) Remove heater conirol lever assembly.
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1. Blower motor switch cennector

INSPECTION
Check heater blower motor switch for each terminal-to-terminal

continuity. For the detail refer to “WIRING CIRCUIT” earlier in this
section.

E F L ML | MH H
LOW O—1——C—7T=0
M1 O O
M2 O——C O
HIGH O O O
INSTALLATION

1) Install in reverse order of removal procedure.
2) If equipped with air bag, enable air bag system.
Refer to ENABLING AIR BAG SYSTEM in Section 10B.
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HEATER CONTROL CABLES

. Heater unit
. Blower unit
. Fresh air control cable

. Temperature control cable
. Heater control lever assembly

G b O PO =

REMOVAL
1) Remove heater control lever assembly.

Refer to steps 1) to 7) of HEATER CONTROL LEVER AS-
SEMBLY REMOVAL in this section.

2) Disconnect control cables from contro! lever.

1. Heater control lever assembly
2. Control cables
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1. Heater control cable

<

8

D

\
_EJ][(I OFF.EIEH:H"_*I \
J

1. Fresh air contrel cable

INSTALLATION
¢ |nstall control cables by reversing removal procedure, noting the
following point.

NOTE:
After installing control cables, be sure that control levers
move smoothly and stop at proper position.

¢ Move control lever to FRESH position.

e Push lever fully in arrow direction and fix cable with ¢clamp in
position as shown in left figure.
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HEATER UNIT

||||||
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28.5g=
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REMOVAL

WARNING:

Failure to follow the following procedure and WARNING

may cause air bag deployment, personal injury, damage to

parts, or air bag being unable to deploy.

# Never rest a steering column assembly on steering wheel
with air bag (inflator) module face down and column verti-
cal.

# When handling the air bag (inflator) modules (driver and
passenger), be careful not to drop it or apply an impact to
it. If an excessive impact was applied (e.g., dropped from
a height of 91.4 cm (3 feet) or more, never attempt disas-
sembly or repair but replace it with a new one.

e When grease, cleaning agent. Oil, water, etc. has got onto
air bag (inflator) modules {driver and passenger), wipe off
immediately with a dry cloth.

1. Mode actuator wire coupler
2. A/C controller (if equipped}

3. SDM (if equipped)
4. Rearduct

1) Disconnect negative {(—) cable at battery.
2) Disable air bag system, if equipped. Refer to DISABLING AIR
BAG SYSTEM in Section 10B.

3) Drain engine coolant and disconnect heater hoses from heater
unit.

4) Remove instrument panel, refer to item INSTRUMENT PANEL
REMOVAL at Section 9.

5) Remove cooling unit (If equipped).
Refer to item EVAPORATOR (COOLING UNIT) REMOVAL in
Section 1B.

) Disconnect rear duct from heater unit.

7) Disconnect mode actuator lead wire at couplers.
) Remove A/C controller (If equipped).

) Remove SDM (If equipped).

10) Remove heater unit.
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1. Pipe bracket 2. Grommet

1. Heater core

11) Remove heater core pipe clamps and grommet.

12) Puli out heater core from unit.

INSTALLATION
1) Install heater unit by reversing removal procedure, noting the fol-
lowing items.
¢ When installing each part, be careful not to catch any cable or
wiring harness.
¢ When installing steering column assembly, refer to STEER-
ING COLUMN INSTALLATION in Section 3C or 3C1.
2) install control cables. (Referto HEATER CONTROL CABLES in
this section.)
3) Fill engine coolant to radiator.
4) Enable air bag system, if equipped. Refer to ENABLING AIR
BAG SYSTEM in Section 10B.
5) Evacuate and charge system. Refer to items EVACUATING
SYSTEM and PROCEDURE OF CHARGING in Section 1B.
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REAR DUCT

1. Heater unit
2. Rear duct
3. SDM

N
N

REMOVAL -

1) Disconnect negative (—} cable at battery.

2) Remove front seat.

3) Remove console box.

4) Take off carpet till rear duct is totally exposed.
5} Remove rear duct.

INSTALLATION .
Reverse removal sequence to install rear duct.
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SECTION 1B

AIR CONDITIONING (OPTIONAL)

WARNING:

For vehicles equipped with Supplemental Restraint (Air Bag) System:

® Service on and around the air bag system components or wiring must be performed only by an autho-
rized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under “Gener-
al Description” in air bag system section in order to confirm whether you are performing service on
or near the air bag system components or wiring. Please observe all WARNINGS and “Service Precau-
tions” under “On-Vehicle Service” in air bag system section before performing service on or around
the air bag system components or wiring. Failure to follow WARNINGS could result in unintentional
activation of the system or could render the system inoperative. Either of these two conditions may
result in severe injury.

¢ Technical service work must be started at least 80 seconds after the ignition switch is turned to the
“LOCK?” position and the negative cable is disconnected from the battery. Otherwise, the system may
be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

CAUTION:

The air conditioning system of this vehicle uses refrigerant HFC-134a (R-134a).

None of refrigerant, compressor oil and component parts is interchangeable between two types of A/C:
one using refrigerant CFC-12 (R-12) and the other using refrigerant HFC-134a (R-134a).

Be sure to check which refrigerant is used before any service work including inspection and mainte-
nance. For identification between these two types, refer to the description in page 1B-2.

When replenishing or changing refrigerant and compressor oil and when replacing parts, make sure
that the material or the part to be used is appropriate to the A/C installed in the vehicle being serviced.
Use of incorrect one will result in leakage of refrigerant, damage in parts or other faulty condition.

CONTENTS

GENERAL DESCRIPTION .............. iB- 2 RECOVERY, EVACUATION AND
Major Components and Refrigerant CHARGING .......................... 1B-14
Flow of Air Conditioning System ....... 1B- 3 Refrigerant Recovery ................. 1B-14
Component Location in Engine Room ... 1B- 4 Evacuating System ................... 1B-14
Preparation Prior to Installation ......... 1B- 6 Charging System with Refrigerant ...... 1B-15
Precaution for Instaliation .............. 1B- 6 Procedure of Charging ................ 1B-16
Installation........................... 1B- 6 Removing Manifold Gauge Set ......... 1B-17
For installation and its procedure Leak-Testing Refrigerant System .. ,.... 1B-18
INSTALLATION INSTRUCTION MANUAL Liquid Leak Detectors ................. 1B-18

is packed with air conditioning parts.

ON-VEHICLE SERVICE ................ 1B-19
DIAGNOSIS ........................... 1B- 7 N 1B8-19
General . LR TR R PR EP R iB- 7 Refrigerating SYStem .. .........o.vv.n.. 1B-21
'?::)TEF:I refasshsclazrt‘i:ylit?on;e&h-r. U Trorrere 1B- 8 Compression System ................. 1B-32
Manifold Gaugge S e S'”g ______ 1B-10 Performance Test ............couenn.. 1B-41
SPECIALTOOLS ...................... 1B-43

WIRINGCIRCUIT ...................... 1B-12
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GENERAL DESCRIPTION

Air conditioning for this vehicle is available as an optional equipment. This section describes function of its main
components, installation, servicing etc.

Whether the A/C in the vehicle being serviced uses R-134a or R-12
is indicated on LABEL on the compressor. Also, it can be checked
by the shape of the service (charge) valve.

1. Compressor label

2. Service valve
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glAélOR COMPONENTS AND REFRIGERANT FLOW OF AIR CONDITIONING
YSTEM
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. Compressor

. Magnet clutch

. Condenser

. Receiver/dryer
Dual pressure switch
. Expansion valve

. Evaporator

. Blower motor
Heater core
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COMPONENT LOCATION IN ENGINE ROOM

G16 LH steering vehicle
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1B-5

H25 LH steering vehicle

L

]
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i

1. Receiver/Dryer outlet pipe

2. Compressor suction hose/pipe
3. Dual pressure switch

4. Receiver/Dryer

5. Condenser outlet pipe

6. Condenser

7. Compressor delivery hose
8. Compressor
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PREPARATION PRIOR TO INSTALLATION

A. INSPECTION AND ADJUSTMENT OF
VEHICLE

Before installing air conditioning, check and adjust
following items.

1) Engine ignition timing.

2) Engine cooling system.

3) Battery electrolyte and charging system.

4) Passenger compartment sealing.

5) Fuel system.

6) General vehicle conditions.

B. PREPARATION OF AIR CONDITIONING
COMPONENTS

When unpacking parts kit, arrange unpacked parts in
the order of installation.

Atthis time, you have to make sure the kit has no mis-
sing or defective parts. Also, when installing air condi-
tioner, you have to use covers for protection of fender
and seat.

PRECAUTION FOR INSTALLATION

1) Negative (-} cable must be disconnected from bat-
tery.

2) Engine-installed air conditioning components should
be tightened by specified torque using bolts sup-
plied in the kit.

3) Air conditioning lines and wire harnesses should,
when installed, be routed correctly so as not to in-
terfere with peripheral parts.

4) Hoses and tubes should be connected with each
other respectively after applying two to three drops
of refrigerant to seats of flared nuts,

5) Line fittings should be tightened or loosened using
two wrenches so that they are supported evenly
during such tightening or loosening.

6) Flared nuts should be tightened by specified torque.

7) Until it becomes possible to connect each compo-
nent into position, blind plugs of attaching portions
should not be removed.

NOTE:

Remove plugs from compressor carefully to
allow refrigerant to escape slowly. This is nec-
essary because compressor is shipped out
from factory with a slight charge of refrigerant
to prevent its seals from corroding.

8) When handling refrigerant HFC-134a (R-134a),
you should always wear safety goggles and also
use care that it will not get on your skin.

9) Refrigerant HFC-134a (R-134a) can should be
kept at about 40°C (100°F) by putting it in hot wa-
ter.

INSTALLATION

When installing air conditioning, refer to instruction
manual which is packed with A/C parts.
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DIAGNOSIS
GENERAL
Condition Possible Cause Correction
No cooling or | e Magnetic clutch does not engage properly
warm air. a) A/C fuse blown Replace fuse and check for short.

b) Magnet clutch faulty
c) AJC switch fauity
d) Thermistor faulty
e) Dual pressure switch faulty
f) Wiring or grounding faulty
g) No refrigerant
h) A/C amplifier faulty
i) ECT sensor faulty or A/C cut signal
circuit faulty
o Compressor is not rotating properly
a) Drive belt loose or broken
b) Compressor faulty
® Blower inoperative
® Expansion valve faulty
* Leak in system
® Receiver/dryer having clogged screw

Check clutch.

Check switch.

Check thermistor.

Check switch.

Repair as necessary.

Check A/C circuit.

Replace A/C amplifiet.

Check ECT sensor.

Refer to Section 6E1 or 6E2 for details

Tighten or replace drive belt.
Check compressor.

Check blower.

Check expansion valve.
Check system for leaks.
Check receiver/dryer.

Cool air comes
out only
intermittently.

® Magnetic clutch siipping

e A/C amplifier faulty

¢ Expansion valve faulty

¢ Wiring connection faulty

® Excessive moisture in system

Check magnetic clutch.
Replace A/C ampilifier.

Check expansion valve.
Repair as necessary.
Evacuate and charge system.

Cool air comes

® Condenser clogged

Check condenser.

® Air inlet blocked
® Blower motor faulty

out only at ¢ Drive belt slipping Check or replace drive belt.
high speeds. ¢ Compressor faulty Check compressor.
® |nsufficient or excessive charge of refrigerant Check charge of refrigerant.
® Air in system Evacuate and charge system.
Insufficient ® Condenser clogged Check condenser.
cooling. ¢ Drive belt slipping Check or replace drive belt.
® Magnetic clutch faulty Check magnetic clutch.
o Compressor fauity Check compressor.
® Expansion valve faulty Check expansion vaive.
o Thermistor faulty Check thermistor.
¢ Insufficient or excessive charge of refrigerant Check charge of refrigerant.
® Air or excessive compressor oil existing in system | Evacuate and charge system.
® Receiver/dryer clogged Check receiver/dryer.
Insufficient # Filter element clogged Check and clean as necessary.
velocity of & Evaporator clogged or frosted Check evaporator.
cooled air. ® Air leaking from cooling unit or air duct Repair as necessary.

Repair as necessary.
Replace blower motor.
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COMPRESSION SYSTEM

Compressor troubles are mainly following three types: gas leakage, noise and insufficient pressure.

Compressor gas leakages in most cases develop from the shaft seal. When detecting gas leakage, always use
a leak tester. If a small amount of oil seeps out from the shaft seal, there is no necessity of replacing the seal. The
shaft seal has been designed to allow a small amount of oil to leak out for lubricating purpose. Thus, the shaft seal
should be replaced only when a large amount of compressor oil is leaking out or when gas leakage is discovered
by using gas tester.
In regard to noise and insufficient pressure, repairs should be made only after diagnosing the trouble properly.

ITEM PROBLEM POSSIBLE CAUSES CORRECTION

1 Noise from compressor ¢ Defective bearing Replace
e Defective cylinder and/or shaft Replace
Noise from magnetic cluich o Defective bearing Replace

2 .
o Defective ¢lutch face Replace
Insufficient cooling ¢ Defective gasket Replace

3 .
e Defective reed valve Replace
Not rotating e | ocked by item 1 and 3-2 Replace
4 ® Seized magnetic clutch Replace
¢ Rotating parts seized by insufficient oil Replace

amount
Oil and/or gas leakage e Defective seal Replace

5 . .

& Defective O-ring Replace
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BLANK
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TROUBLESHOOTING PROCEDURE USING

LH steering vehicle shown MANIFOLD GAUGE SET
1 - : This procedure enables the technician to discover and repair cool-
S ; ing problems by having the pressures of both the high and low pres-
SME sure sides indicated on the respective gauges of the manifold

gauge set.

ATTACHING MANIFOLD GAUGE SET

1) Make sure that high pressure and low pressure valves of man-
ifold gauge are firmly closed.

2) Connect high pressure charging hose to high pressure service
valve on vehicle, and connect low pressure charging hose to low
pressure service valve on vehicle.

7 3) Bleed the air in charging hoses by loosening their respective
nuts on manifold gauge, utilizing the refrigerant pressure. When
1. Low pressure gauge a hiss is heard, immediately tighten nut.
2. High pressure gauge
3. Low pressure valve (closed)
4. High pressure valve (open)
5. High pressure service valve CAUTION:
6. Charging hoses H : H
7. Low pressure service valve Do not interchange high and low pressure charging

hoses by mistake.

TROUBLESHOOTING INFORMATION

1) Beginning onthe next page, the manifold gauge pressure values
shown have been obtained under conditions listed below. How-
ever, keep in mind that the actual on-the-vehicle readings are
somewhat aifected by the ambient temperature.

A/C inlet air temperature 30 — 35°C (86 — 95°F)
G16 850 r/min.

Engine rpm (with A/C idle up) J20 800 r/min.
H25 800 r/min.

Blower switch Max.

Temperature controi Max. cold

Doors All open

Air inlet damper position Recirculation

2) Since the operating pressure for the HFC-134a refrigerant at
high temperatures is higher than that of the R-12, the gauge
readings will be slightly higher.

CORRECTIVE MEASURES FOR MALFUNCTION
SYMPTOMS

Starting on the next page, gauge readings, conditions, causes, and
measures (classified according to malfunction symptoms) will be
discussed.
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MPa
MANIFOLD GAUGE / kgfcm?
psi ) CONDITION CAUSE CORRECTION
Lo Hi
0.15-0.25 1.37 - 1.57

( 1.56-2.56
21.3-355

( 14-16
200 =227

Normal condition.

Negative
pressure

05-06

5-86
71.2-85.3

® The low pressure side reads
a negative pressure, and
the high pressure side
reads an extremely low
pressure.

® Presence of frost around
tubing to and from receiver/
dryer and expansion valve.

e Dust particles or water
droplets are either stuck
or frozen inside expan-
sion valve, preventing
the refrigerant from flow-
ing.

e Gas leak from heat-sen-
sitizing tube is prevent-
ing refrigerant flow.

e Clean expansion valve.
Replace it if it cannot be
cleaned.

e Replace receiver/dryer.

® Evacuate the A/C system
and recharge with fresh re-
frigerant.

o [f heat-sensitizing tube is
defective, replace expan-
sion valve.

Normal;
0.15-0.25
( 1.5-25
21.4-355
t
Abnormal:
Negative
pressure

)

Normal:
1.37-1.57

( 14-16 )
200-227

¢

Abnocrmal:
0.69-0.98

7-10 )
100~ 142

# During A/C operation, the
low pressure side some-
times indicates negative
pressure, and sometimes
normal pressure. Also high
pressure side reading fluc-
tuates between the abnor-
mal and normal pressure.

e Expansion valve is fro-
zen due to moisture in
the system, and tempo-
ratily shuts off the refrig-
eration cycle.

® Replace expansion valve.

® Replace receiver/dryer.

# Evacuate A/C system and
recharge with fresh refriger-
ant.

0.05~0.1

( 05-1.0
42142

)

04-086

( 4-8
56.9 — 85.3

)

0.69 - 0.98

( 7-10 )
100 - 142

# Both low and high pressure
sides indicate low readings.
e Continucus air bubbles are
visible through sight glass.
e Cutput air is slightly cold.

o Insufficient refrigerant in
system.

{Refrigerant leaking)

¢ Using a gas leak detector,
check for leaks and repair
as necessary.

¢ Recharge refrigerant to a
specified amount.
If the pressure reading is
almost 0 when the manifold
gauges are attached, check
for any leaks, repair them,
and evacuate the system.

® Pressure on low pressure
side is high.

¢ Pressure on high pressure
side is low.

& Both pressure becoming
equal right after A/C is
turned OFF,

® Internal leak in compres-
SOr.

® Inspect compressor and re-
pair or replace as neces-

sary.

0.25-0.3
( 25-3.0
35.6-426

)

0.3-04

( 3.0-4.0
42.7 -56.8

)

1.96-2.45

( 20-25 )
285 - 355

® High pressure reading on
both low and high pressure
sides.

¢ Air bubbles are not visible
even when engine rpm is
lowered.

® Overcharged A/C sys-
tem.

® Faulty condenser cool-
ing operation.

# Faulty condenser fan
operation.

® Adjust refrigerant to speci-
fied amount.

# Clean condenser.

& Inspect and repair con-
denser fan.

e High pressure reading on
both low and high pressure
sides.

® Low pressure side tubing is
not cold when touched.

® Air bubbles are visible
through sight glass.

¢ Presence of air in A/C
system,

{Improperly evacuated)

* Replace receiver/dryer.

* Inspect quantity of com-
pressor oil and presence of
contaminants in oil.

& Evacuate system and re-
charge with fresh refriger-
ant.

® High pressure reading on
both low and high pressure
sides.

® Large amount of frost or
dew on the low pressure
side tubing.

* Faulty expansion valve
or improper attachment
of heat-sensitizing tube.

& Reirigerant flow is not
regulated properly.

® Inspect if heat-sensitizing
tube is properly attached.
& Replace expansion valve.
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WIRING CIRCUIT
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o

: Compresscr delivery hose
. Suction hose

: Recovery or evacuating

: Charging
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Gauge manifold set
Low pressure gauge
. High pressure gauge
Recovery equipment or vacuum pump
Refrigerant container
Condenser

. Compressor

. Evaporator

. Receiver/dryer

. Expansion valve

. Service valve

-
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RECOVERY, EVACUATION AND
CHARGING

REFRIGERANT RECOVERY

When discharging refrigerant out of A/C system, always recover it
by using refrigerant recovery and recycling equipment. Discharging
it into atmosphere would cause adverse effect to environments.

NOTE:
When handling recovery and recycling equipment, be sure to
follow the instruction manual for the equipment.

EVACUATING SYSTEM

1} Whenever opened (exposed to atmospheric air), air condition-
ing system must be evacuated by using a vacuum pump. The
A/C system should be attached with a manifold gauge set, and
should be evacuated for approx. 15 minutes.

NOTE:
Do not evacuate before recovering refrigerant in system.

2) Connect high and low charging hoses of manifold gauge set re-
spectively as follows:
High Charging Hose =» Compressor Delivery Hose
Low Charging Hose =» Compressor Suction Hose

3) Attach center charging hose of manifold gauge set to vacuum
pump.

4) QOperate vacuum pump, and then open suction-side valve (Lo)
of manifold gauge set.
If there is no blockage in the system, there will be an indication
on high pressure gauge.
When this occurs, open the other-side valve (Hi) of the set.

5) Approx. 10 minutes later, low pressure gauge should show a
vacuum lower than 760 mmHg providing no leakage exists.

NOTE:

¢ If the system does not show a vacuum below
760 mmHg, close both valves, stop vacuum pump and
watch movement of low pressure gauge.

¢ Increase in the gauge reading suggests existence of leak-
age. In this case, repair the system before continuing its
evacuation.

¢ If the gauge shows a stable reading (suggesting no leak-
age), continue evacuation.

6) Evacuation should be carried out for a total of at least 15 min-
utes.

7) Continue evacuation until low pressure gauge indicates a vacu-
um less than 760 mmHg, and then close both valves.

8) Stop vacuum pump. Disconnect center charging hose from
pump inlet. Now, the system is ready for charging refrigerant.
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CHARGING SYSTEM WITH REFRIGERANT

The air conditioning system contains HFC-134a (R-134a).

Described here is a method to charge the air conditioning system with refrigerant from the refrigerant service con-
tainer.

When charging refrigerant recovered by using the refrigerant recovery and recycling equipment (when recycling
refrigerant), follow the procedure described in the equipment manufacturer’s instruction manual.

WARNING:
® Your eyes should not be exposed to refrigerant (liquid).

Any liquid Refrigerant HFC-134a (R-134a) escaping by accident shows a temperature below freezing

point. Should liquid HFC-134a (R-134a) get into your eyes, it may cause a serious injury.

To protect your eyes against such accident, it is necessary to always wear goggles. Should it occur

that HFC-134a (R-134a) strikes your eye(s), consult a doctor immediately.

a. DONOT USE YOUR HAND TO RUB THE AFFECTED EYE(S). INSTEAD, use quantities of fresh cold
water to splash it over the affected area to gradually raise temperature of such area above freezing
point.

b. Obtain proper treatment as soon as possible from a doctor or eye specialist.

¢ Should the HFC-134a (R-134a) liquid come into contact with your skin, the affected area should be
treated in the same manner as when skin is frostbitten or frozen,

¢ Refrigerant must not be handled near where welding or steam cleaning is performed.

¢ Refrigerant should be kept at a cold and dark place. It should never be stored where a high tempera-
ture is anticipated, e.g. where exposed to direct sun light, close to fire or inside vehicle (including
trunk room).

® Avoid breathing fumes produced when HFC-134a (R-134a) is burned. Such fumes may be hazardous
to health.

CAUTION:

® ALWAYS CHARGE THROUGH LOW-SIDE of A/C system.

® NEVER CONNECT ON HIGH-SIDE of A/C system.

¢ Do not charge while compressor is hot.

¢ When installing tap valve to refrigerant container to make a hole therethrough, carefully follow direc-
tions given by manufacturer.

¢ A pressure gauge should always be used before and during charging.

® The refrigerant container should be emptied of refrigerant when discarding it.

® The refrigerant container should not be heated up to 40°C (100°F) or over.

® Refrigerant container should not be reversed in direction during charging. Reversing in direction
causes liquid refrigerant to enter compressor, causing troubles, such as compression of liquid refrig-
erant and the like.
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LH steering vehicle shown

1. Manifold gauge set
2. High pressure side {Delivery side hose)
3. Low pressure side (Suction side hose)

£ WM =

. Needle
. Plate nut
. Refrigerant

container

. Handle

1. “"Hiss”

PROCEDURE OF CHARGING

1) Make sure that hoses are routed properly after evacuating the
system.

2) Connect the manifold gauge set in position. Thus open refriger-
antcontainer valve to purge the charging line. Then open the low
pressure-side valve.

WARNING:
Make sure that high pressure-side valve is closed se-
curely.

3) Startengine and keep engine speed at 1,000 r/min. Then, oper-
ate air conditioning.

4) Charge A/C system with refrigerant in vapor state. At this time,
refrigerant container should be held upright.

5) When refrigerant container is emptied, use following procedure
to replace it with a new refrigerant container.

a. Close low pressure valve.

b. Replace empty container with a refrigerant container which
has been charged with refrigerant. When using refrigerant
container tap valve, use following procedure for replace-
ment.

i) Retract needle and remove refrigerant container tap vaive
by loosening its plate nut.

ii} Install previously-removed refrigerant container tap valve
to a new refrigerant container.

¢. Purge any air existing in center charging hose.

When using refrigerant container tap valve, use following

procedure to purge air.

i) Once fully tighten refrigerant container tap valve and then
loosen {open) plate nut slightly.

iy Open low pressure valve of manifold gauge set a little.

iif) As soon as refrigerant comes out with a “hiss” through a
clearance between refrigerant container and tap valve,
tighten plate nut as well as manifold gauge set low pres-
sure valve,

iv) Turn handle of tap valve clockwise so that its needle is
screwed into the new container to make a hole for refriger-
ant flow.
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LH steering vehicle shown

1. Manifold gauge set 4. Receiver/Dryer
2. High pressure side 5. Sight glass
{Delivery side hose) 6. Bubbles

3. Low pressure side
(Suction side hose)

6) After the system has been charged with specified amount (500
—-600g, 17.5-21.00z.) of refrigerant or when low and high pres-
sure gauges have indicated specified value below respectively,
close low pressure side valve of manifold gauge set. Atthis time,
look into the sight glass of receiver/dryer and check that there
are no bubbles in it, which means that the system is fully
charged.

Low pressure gauge when charged with specified amount
About 200 - 300 kPa (2 - 3 kg/cm?, 29 - 43 psi)

High pressure gauge when charged with specified amount
About 1370 - 1670 kPa (14 — 17 kg/cm?2, 200 — 244 psi)

REMOVING MANIFOLD GAUGE SET

When A/C system has been charged with a specified amount of re-

frigerant, remove manifold gauge set as follows:

1) Close low pressure-side valve of manifold gauge set. (The high
pressure-side valve is closed continuously during the process of
charging.)

2) Close refrigerant container valve.

3) Stop engine.

4) Using shop rag, remove charging hoses from service valves.
This operation must be performed rapidiy.

WARNING:
High-pressure side is naturally under high pressure.
So, care must be used to protect your eyes and skin.

5) Put caps on service valves.
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LEAK-TESTING REFRIGERANT SYSTEM

Whenever a refrigerant leak is suspected in the system or any ser-
vice operation has been performed which may result in disturbing
lines or connections, it is advisable to test for leaks.

Common sense should be used in performing any refrigerant leak
test, since the need and extent of any such test will, in general, de-
pend upon the nature of a complaint and the type of a service per-
formed on the system.

LIQUID LEAK DETECTORS

There are a number of fittings and places throughout the air condi-
tioning system where a liquid leak detector solution may be used
to pinpoint refrigerant leaks.

By merely applying the solution to the area in question with a swab,
bubbles will form within seconds if there is a leak.

For confined areas, such as sections of the evaporator and con-
denser, an electronic (gas) leak detector is more practical for deter-
mining leaks.
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ON-VEHICLE SERVICE
NOTE

When setrvicing air conditioning system, the following rules must be
observed.

CAUTION:

None of refrigerant, compressor oil and component parts is
interchangeable between two types of A/C: one using
CFC-12 (R-12) and the other using HFC-134a (R-134a).

(For identification between these two types, refer to page
1B-2).

When replenishing or changing refrigerant and compressor
oil and when replacing parts, make sure that the material or
the part to be used is appropriate to the A/C installed in the
vehicle being serviced. Use of incorrect one will result in
leakage of refrigerant, damage in parts or other faulty condi-
tion.

WIRING
1) Disconnect battery negative terminal.
2) Connect wire connectors securely.
3) When routing wire harness through panel hole, previously in-
sert rubber bushing into hole for its protection.
4} Use vinyl tape or original clamps to connect air conditioning
wire harness to main wire harness.
5) If original harness has been disconnected or removed while
servicing, replace it to a proper position.
6) During installation, be careful not to pinch original air condition-
ing wire harnesses.
7) When adding wires to wire harness by soldering, use wires with
the same diameter and tape for each connection.
8) Keep wire harness away from any moving components and
high temperature.
9) Keep connecting portions away from fuel lines.
10) Make sure wire harness contacts no sharp edges or corners.

PIPING

1) Never use heat for bending pipes. When bending a pipe, try {o
make its bending radius as slight as possible.

2) Keep internal parts of air conditioning free from moisture and
dirt. When disconnecting any line from system, install a blind
plug or cap to the fitting immediately.

3) When connecting hoses and pipes, apply a few drops of refrig-
erant oit to seats of coupling nuts and O-ring.

4) When tightening or loosening a fitting, use two wrenches, one
for turning and the other for support.

5) Be specially careful for direction of receiver/dryer. (Inlet-side
has the “IN” mark.) Receiver/dryer inlet fitting must be con-
nected to pipe from condenser outlet fitting.
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6) Tighten flared nuts according to Table of Tightening Torque as
shown below:

Tightening Torque (Flared Nut Used for)
1/4 inch pipe: 13 N-m (1.3 kg-m, 9.5 [b-ft)
8mm pipe: 13 N'm (1.3 kg-m, 9.5 [b-ft)
3/8 inch pipe: 25 N'm (2.5 kg-m, 18.0 [b-ft)
1/2 inch pipe: 35 N'm (3.5 kg-m, 25.5 Ib-ft)
5/8 inch pipe: 45 N-m (4.5 kg-m, 32.5 Ib-ft)
7) Route drain hose so that drained water does not make any con-
tact to vehicle components.

HANDLING REFRIGERANT HFC -134a (R-134a)

1} When handling refrigerant, always wear goggles to protect your
eyes.

2) Avoid you direct contact to liguid refrigerant.

3) Do not heat refrigerant container higher than 40°C (100°F).

4) Do not discharge refrigerant into atmosphere.

5) Do not allow liquid refrigerant to touch bright metals. Refrigerant
combined with moisture is corrosive and will tarnish surfaces of
bright metals including chrome.

6) After recovering refrigerant from system, the amount of com-
pressor oif removed must be measured and the same amount
added 1o the system.

WARNING:

Should refrigerant R-134a strike your eye(s), consult a

doctor immediately.

¢ DO NOT USE YOUR HAND TO RUB AFFECTED EYE(S).
Instead, use quantities of fresh cold water to splash it
over affected area to thus gradually raise its tempera-
ture above the freezing point.

¢ Obtain proper treatment as soon as possible from a
doctor or eye specialist.
Should liquid refrigerant R-134a get on your skin, such
affected part should be treated in the same manner as
when skin is frostbitten or frozen.

REFRIGERANT RECOVERY

When discharging refrigerant out of A/C system, always recover it
by using refrigerant recovery and recycling equipment. Discharging
refrigerant R-134a into atmosphere would cause adverse effect to
environments,

NOTE:
When handling recovery and recycling equipment, be sure to
follow the instruction manual for the equipment.
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1. Receiver/Dryer
2. Sight glass
3. Bubbles

REFRIGERATING SYSTEM

CHARGE OF REFRIGERANT

The following procedure can be used for quickly checking whether
the A/C system has a proper charge of refrigerant or not.

Run engine at fastidle, and operate A/C atits max. cooling capacity
for a few minutes. Then, look at the sight glass on receiver/dryer
and compare what is observed with the symptoms listed in

CHECKING REFRIGERANT CHARGE

“CHECKING REFRIGERANT CHARGE” table given below.

duces bubbles and then clears

lft\i;n Symptom Charge of refrigerant Correction
1 Bubbles observed in sight glass | Insufficient charge of refrigerant | Check system for leaks with a
in system leak tester.
5 No bubbles observed in sight| Noorinsufficientcharge of refrig- | Refer to the items 3 and 4.
glass erant in system
No temperature difference be- | Empty or nearly empty system Evacuate and charge system
3 tween compressor inlet and out- and then check it for leaks with a
let leak tester.
Noticeable temperature differ-| Proper ortoo much charge of re- | Refer to the items 5 and 6.
4 ence between compressor inlet | frigerant in system
and outlet
When A/C is turned OFF, refrig- | Too much charge of refrigerantin | Discharge excess charge of re-
5 erant in sight glass clears im-| system frigerantto adjust it to a specified
mediately and remains clear charge.
When A/C is tumed OFF, refrig- | Proper charge of refrigerant in| NO CORRECTION NEEDED
6 erant in sight glass once pro-| system BECAUSE CHARGE OF RE-

FRIGERANT IS NORMAL.
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~0 1. Dual pressure switch

2. Receiver cutlet pipg
3. Condenser cooling fan moter coupler

CONDENSER

INSPECTION

Check a) condenser fins for blockage, b) condenser fittings for leak-
age, and c¢) condenser fins for damage.

Clogged condenser fins should be washed with water, and should
be dried with compressed air.

NOTE:

Be careful not to damage condenser fins. If condenser fin is
bent, straighten it by using a screwdriver or pair of pliers. If any
leakage is found from fitting or tube, repair or replace con-
denser.

REMOVAL

1) Disconnect negative (—) cable at battery.

2) Recover refrigerant by using recovery and recycling equipment.
Be sure to follow the instruction manual for the equipment.
The amount of compressor oil removed must be measured and
the same amount added to the system.

3) Remove front bumper assembly (Refer to Section 9 “BODY
SERVICE").

4) Disconnect compressor delivery hose from condenser inlet fit-
tings.

NOTE:

As soon as above hose and pipe are disconnected, cap
opened fittings so that moisture and dust do not enter con-
denser.

5) Disconnect coupler from dual pressure switch.
6) Detach receiver outlet pipe.
7) Disconnect condenser cooling fan motor coupler.

8) Remove condenser with fan and receiver/dryer.

NOTE:
Be careful not to damage fins of condenser and radiator.

9) Remove cooling fan and receiver/dryer from condenser.
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1. Receiver/dryer
2. Liquid line pipe

INSTALLATION

Reverse removal sequence to install condenser, noting following

point.

1) When replacing condenser, add 20 to 30 cc of refrigerating oil
from compressor suction-side.

2) Evacuate and charge system according to previously-described
procedure.

RECEIVER/DRYER

INSPECTION
Use a leak tester to check for gas leakage, sight glass and fittings.

REMOVAL

1) Recover refrigerant by using recovery and recycling equipment,
Be sure to follow the instruction manual for the equipment.
The amount of compressor oil removed must be measured and
the same amount must be added to the system when reinstal-
ling.

2) Disconnect liquid line pipes.

3) Remove receiver/dryer from its holder.

INSTALLATION
1) Reverse removal sequence to install receiver/dryer.

NOTE:

e When replacing receiver/dryer, add 10 cc of refrigerating
oil from compressor suction-side.

¢ Blind plugs of receiver/dryer should not be removed until
just before receiver/dryer is installed.

2) Evacuate and charge system according to previously-described
procedure.
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ove box

FILTER ELEMENT

REMOVAL

1) Disconnect negative cable at battery.

2) For vehicle with air bag system, disable air bag system. Refer
to DISABLING AIR BAG SYSTEM in section 10B.

3} Pull down glove box.

4) Remove filter cover.

5) Pulioutfilter element. Pull out upper filter first then the lower one.

CLEAN
Blow off dust by compressed air from air outlet side of the filter ele-
ment.
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INSTALLATION

Reverse removal procedure for installation noting the followings:

& Match the ears of the filter at the center

¢ Enable air bag system after installation. Refer to ENABLING AIR
BAG SYSTEM in Section 10B.
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H25 LH steering vehicle shown

—

1. Compressor suction pipe
2. Receiver/Dryer outlet pipe

1. Cover
2. Filter
3. Evaporator ass'y

1. Clamp

EVAPORATOR (COOLING UNIT)

REMOVAL

1) Disconnect negative (=) cable at battery.

2) Disable air bag system. Refer to “Disabling Air Bag System” in
Section 10B.

3) Recover refrigerant by using recovery and recycling equipment.
Be sure to follow the instruction manual for the equipment.
The amount of compressor oil removed must be measured and
the same amount added fo the system.

4) Disconnect compressor suction pipe, and receiver/dryer outlet
pipe from evaporator {cooling unit).

NOTE:

As soon as above hose and pipe are disconnected, cap
opened fittings so that moisture and dust may not enter
cooling unit.

5) Remove blower motor unit. Refer to Section 1A “HEATER AND
VENTILATION".
8) Disconnect thermistor wire coupler.

7} Remove evaporator with evaporator case.

DISASSEMBLY
1) Remove filter assembly.

2) Detach clamps to separate evaporator upper and lower cases
from each other.
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. Upper case
. Evaporator
. Lower case
. Thermistor
. Expansion valve

M WwnN =

1. Evaporator
2. Expansion valve

3) Remove upper case and remove evaporator from lower case.
4) Remove following components from evaporator.

® Expansion valve

® Thermistor

INSPECTION
1) Check evaporator fins for blockage. If found clogged, use com-
pressed air to clean the fins.

NOTE:
Do not use water for cleaning of evaporator.

2} Check inlet and outlet fittings for crack or scraich. Repair them
as required.

ASSEMBLY AND INSTALLATION

1) Reverse removal sequence to install evaporator.

2) Enable air bag system. Refer to “Enabling Air Bag System” in
Section 10B.

3) Evacuate and charge system according to previously described
procedure.

EXPANSION VALVE

INSPECTION
Refertc "Troubleshooting Procedure Using Manifold Gauge Set” in
this section.

REMOVAL AND INSTALLATION
Refer to EVAPORATOR (COOLING UNIT).
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Resistance (k)
b

0 10 20 °C

20 30 40 50 60 70 °F

1. Evaporator thermistor

EVAPORATOR THERMISTOR

A thermistor is a temperature sensor to sense the temperature of
air discharged from evaporator. The electrical characteristic is
shown left.

When temperature is lower than specified, amplifier makes magnet
clutch turn off to prevent evaporator from frosting.

REMOVAL
Refer to items REMOVAL and DISASSEMBLY in the section of
EVAPORATOR.

INSPECTION
Check resistance if it is within the shaded range of above graph.

INSTALLATION

1)} Reverse removal sequence to install thermistor.

2) Enable air bag system. Refer to “Enabling Air Bag System” in
Section 10B.

3) Evacuate and charge system according to previously described
procedure.
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REFRIGERANT LINES

INSPECTION
1) Use a leak tester to check hoses and pipes for any gas leakage.
2) Check each hose or pipe clamp for tightness.

Retighten or replace loose clamp as required, if any.

REMOVAL

1) Recover refrigerant by using recovery and recycling equipment.
Be sure to follow the instruction manual for the equipment.
The amount of compressor oil removed must be measured and
the same amount must be added to the system when reinstalling.

2) Replace defective hose or pipe.

NOTE:
As soon as the above hose or pipe is disconnected, cap its
opened fitting to prevent moisture and dust from entering.

INSTALLATION

1) Reverse removal procedure to instali refrigerant line.

2) Evacuate and charge system according to previously described
procedure.

ELECTRICAL CIRCUIT
A/C SWITCH

Inspection
‘Refer to Section 1A "MODE CONTROL SWITCH INSPECTION" in
this manual.

INSPECTION OF IDLE SPEED WITH A/C ON
For G16 and J20, refer to section 6E1, and for H25, refer to section
6E2,
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DUAL PRESSURE SWITCH
This vehicle is equipped with switch which operates acceording to
high or low pressure.

Inspection

1) Check switches for continuity at normal temperature (approx.
25°C, 77°F) when A/C system has a proper charge of refriger-
ant and when A/C system {(compressor) is under operation. In
each of these cases, switches should show proper continuity.

2) When pressure is at following specified pressure, switch should
show no continuity.

HIGH SIDE PRESSURE SWITCH
196 kPa (2.0 kg/cm2, 28 psi)
or below No continuity
3140 kPa (32 kg/cm?, 455 psi)
or above

1. Pressure
2. Movable contact
3. Pressure switch terminal

A/C COMPRESSOR RELAY

Inspection

1) Disconnect negative cable at battery.

2) Remove A/C compressor relay from vehicle.

3) Connect battery positive (+) terminal to terminal “2” of relay.
Connect battery negative (=) terminal to terminal “1” of relay.
Check continuity between terminal “3” and “4”,
if there is no continuity when relay is connected to the battery,
replace relay.

LH steering vehicle

1. Condensor cooling fan relay
2. A/C compressor relay
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LH steering vehicle

1. Condensor cooling fan relay
2. A/C compressor relay

CONDENSER COOLING FAN RELAY

Inspection

1) Disconnect negative cable at battery.

2) Remove condenser cooling fan relay from vehicle.

3) Connect battery positive (+) terminal to terminal “2” of relay.
Connect battery negative (—) terminal “1” of relay.
Check continuity between terminal “3” and “4”.
If there is no continuity when relay is connected to the battery,
replace relay.
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COMPRESSION SYSTEM

CAUTION:

None of refrigerant, compressor oil and component parts is interchangeable between two types of A/C:
one using CFC-12 (R-12) and the other using HFC-134a (R-134a).

For identification between these two types, refer to page 1B-2.

When replenishing or changing refrigerant and compressor oil and when replacing parts, make sure
that the material or the part to be used is appropriate to the A/C installed in the vehicle being serviced.
Use of incorrect refrigerant or compressor oil will result in leakage of refrigerant, damage in parts or
other faulty condition.

CAUTION

When servicing the compressor, keep dirt or foreign material away from getting on or into the compressor parts
and system. Clean tools and a clean work area are important for proper service.

The compressor connection and the outside of the compressor should be cleaned before any “On-vehicle” repair
or before removal of the compressor. The parts must be kept clean at all times and any parts to be reassembled
should be cleaned with Trichloroethane, naphtha, kerosene or equivalent solvent and dried with dry air. Use only
lint free cloths to wipe parts.

The operations described are based on bench overhaul with compressor removed from the vehicle, except as
noted. They have been prepared in order of accessibility of the components.

When compressor is removed from the vehicle for servicing, the oil remaining in the compressor should be dis-
carded and new refrigerant oil added to the compressor.

Minor repair procedures may be done on the vehicle without discharging the system. Major repair procedures re-
quire that the system be discharged of refrigerant.
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LH Steering vehicle shown
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. Manifold gauge set

. Refrigerant container

. High pressure side
({Delivery side hose)

. Low pressure side
{Suction side hose)
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COMPRESSOR

INSPECTION
1) Install manifold gauge set as illustrated.
2) Close Hi and Lo hand valves.
3) Run engine at fast idle.
4) Check compressor for following:
a. High pressure gauge reading is not low and low pressure
gauge reading is not higher than normal.
b. Metallic sound.
¢. Leakage from shaft seal.
if any of the above checks indicated a defect, repair compressor.

REMOVAL

1) Run engine at idle with A/C ON for 10 minutes.

2) Disconnect negative cable at battery.

3) Recover refrigerant from refrigeration system using recovery
and recycling equipment.

NOTE:

The amount of compressor at removed must be measured
and the same amount must be poured when installing the
compressor.

4) Disconnect thermal protector lead wire.
5) Disconnect suction and discharge hoses from compressor.

NOTE:
Cap open fitting immediately to keep moisture out of sys-
tem.

8) For G16 engine:
Remove compressor drive belt by loosening compressor
mounting bolts.
For J20 engine:
Remove generator belt. Refer to Section 6H for details.
For H25 engine:
Remove compressor drive belt by loosening tension pulley boit.
7) Remove compressor with clutch assy from its mount.
8) Drain oil from compressor, and measure its amount.
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G16 engine

J20 engine

1. Generator belt
2. Compressor drive belt

3. Compressor pulley
4. Crankshaft pulley

INSTALLATION

1)

2)

3)
4)

Pour new compressor oil. The amount must be the same with
the amount measured in REMOVAL.

NOTE:
Compressor assembly supplied from factory is filled up
with following amount of oil.

Amount of oil in compressor: 120 cm3 (120 cc, 7.5 in®)

For G16 engine:
Install compressor temporarily to bracket, then install compres-
sor drive belt.

For J20 and H25 engine:
Install compressor to its bracket.
Tighten bolts (a) first, then (b).

Tightening Torque
(a), (b): 23 N'm (2.3 kg-m, 17.0 ib-ft)

Connect suction and discharge hoses to compressor.

For G16 engine:

Tension compressor drive belt by tightening compressor mount-
ing bolts. Refer to Section 3B1 for drive belt tension.

Tighten bolt (a) first, then (b).

Tightening Torque
(a), (b): 23 N'm (2.3 kg-m, 17.0 |b-ft)

For J20 engine:
Install generator belt. Refer to Section 6H for details.

For H25 engine:
Install compressor drive belt. Refer to Section 3B1 for installa-
tion and belt tension.
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5) Connect thermal protector lead wire.
6) Evacuate and charge system according to previously described
procedure.

CAUTION:
Be sure to use HFC-134a (R-134a) compressor cil.

DRIVE BELT
INSPECTION

For G16 and H25 engine
Refer to Section 3B1 for details.

G16 engine

For J20 engine
Refer to Section 6H for details.

1. Generator belt 3. Compressor pultey
2. Compressor drive belt 4. Crankshait pulley
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MAGNET CLUTCH
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. Armature plate screw
. Armature plate

Circlip

. Magnetclutch

Washer
Shirn

. Qilfalt ring

. Magnet clutch coil

. Lip type seal

. Compressor front head

. Comprassor body assembly
. O-ring

. Comprassor thermal switch

1. Armalure plate
2. Screw
3. Washer

1. Armature plate

INSPECTION

a. Inspect pressure plate and rotor for signs of oil.
b. Check clutch bearings for noise and grease leakage.

c¢. Using an chmmeter, measure resistance of stator coil between
clutch lead wire and ground.

If measured resistance is not within tolerance, replace coil.

Standard resistance: SEIKO SEIKI COMPRESSOR

REMOVAL

1) Remove compressor from vehicle. Refer to COMPRESSOR in

this section.

2) Fix armature plate with special tool (A) and remove armature

plate screw.

. Special Tool
(A): 09991-06020

NOTE:

Do not reuse armature plate nut.

29-38Q

3} Using special tool (B), remove armature plate.

Special Tool
(B): 09991-06030
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1. Puller
2. Compressor

1. Snap ring

2. Clutch coil

3. Compressor
assembly

4) Remove lead wire clamp.
5) Remove felt ring and shims from shaft.
6) Using special tool {C), remove circlip.

Special Tool
(C): 09900-06107

7) Remove magnet clutch lead wire clamp screw, and disconnect
magnet clutch read wire.

8) Remove magnet clutch with puller.

NOTE:
Be careful not to damage pulley when tapping magnet
clutch.

9) Remove magnet clutch coil.

INSTALLATION

1) Install magnet clutch coil.
Protrusion on under side of coil ring must match hole in com-
pressor assembly to prevent movement ant correctly locate lead
wire,

2) Using special tool (C), install snap ring as shown.

Special Tool
(C): 09990-06107

3) Clamp covering portion of lead wire.

4} Install magnet clutch.
(1) Set magnet clutch squarely over clutch installation boss.
(2)Place special tool (D) onto clutch bearing.
Ensure that edge rests only on inner race of hearing.
(3} Install snap ring.

Special Tool
(D): 09991-06010

CAUTION:
Be careful not to scratch bearing seal.
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1. Armature plate
2. Screw
3. Washer

5) Adjust ciearance, between armature plate and magnet clutch by
putting shim on compressor shaft.

Standard clearance “a”: 0.3 — 0.6 mm (0.012 - 0.024 in.)

8) Tighten new armature plate nut as specified below.

Tightening Torque
(a): 14 N'm (1.4 kg-m, 10.5 1b-ft)

Special Tool
(A): 09991-06020
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1. Front head

. Front head

. Cylinder shaft
. Cylinder
Case

. Q-ring

LN S

1. Front head
2. Bearing puller

1. Lip type seal
2. Front head

LIP TYPE SEAL

REMOVAL

1) Remove magnet clutch, referring to “MAGNET CLUTCH?” in this
section.

2) Remove front head mounting screw (10 pcs).

3) Remove front head by pushing cylinder shaft.

NOTE:
Be careful not to remove cylinder from case.

4) Remove O-ring.

5) Remove lip seal from front head.

INSTALLATION
1) Press-fit lip seal into front head using special tool (E).

Special Tool
(E): 09991-06050

CAUTION:
Do not reuse mechanical seal once removed from com-
pressor.
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(3]

1. Fronthead
2. O-ring

1. Thermal switch
2. Ohmmeter

2) Coat special tooi (F) surface with oil and place it on the shait.

Special Teol
(F): 09991-06040

3) Install O-ring to case.
4) Apply A/C oil to lip seal and O-ring.
5) Install front head assembly.

6) Tighten front head bolt.

Tightening Torque
(a): 14 N-m (1.4 kg-m, 10.5 Ib-ft)
(b): 23 N'-m (2.3 kg-m, 17.0 |b-ft)

NOTE:
» Be sure to use new front head bolt washer.
e Tighten bolt {a) first, and next (b).

COMPRESSOR THERMAL SWITCH
Use an ohmmeter to check thermal switch for continuity. If there is
no continuity, replace it.
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1. Thermometer
2. Psychrometer
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PERFORMANCE TEST

After finishing all repairs, make sure to carry out performance test
of air conditioning system as follows.

PROCEDURE

1) Connect high and low side charging hose of manifold gauge set
to hose fittings of compressor.

2) Run engine, and keep compressor speed at 2,000 rpm.

3) Operate air conditioning, and set blower switch at “HI”, tempera-
ture lever at “COOL".

4) Keep all windows and doors open.

5) Insert a dry bulb thermometer in cool air outiet, and place
psychrometer (dry and wet bulb thermometer) close to inlet of
cocling unit,

6) The high pressure gauge reading should be within specified
pressure range.

High pressure
gauge reading: 1.37 —1.67 MPa
(14 - 17 kg/cm?2, 200 — 243 psi)

NOTE:
If the gauge indicates too high, pour water on condenser or
if it is too low, cover front surface of condensetr.

7) The dry bulb thermometer at air inlet should be within 25 to 35°C
(77 to 95°F).

Under above conditions, operate air conditioning system until a sta-
bilized condition on high and low pressure gauges and thermome-
ters has been established.

HOW TO READ THE STANDARD PERFORMANCE

CURVE

1) Read psychrometer reading at the inlet, and get relative humid-
ity from psychrometric chart. {See figures on next page.)

2) Measure dry bulb temperature at cool air outlet, then find out the
difference between inlet and outlet temperatures.

3) Check the relative humidity-to-temperature difference refation-
ship using the graph.
As an example of 17°C (62.6° F) temperature difference and
60% relative humidity shown in it, if their crossing point falls with-
inthe area between two lines, cooling performance then is satis-
factory and proper.
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HOW TO READ RELATIVE

HUMIDITY (°F)
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inlet, follow lines at those tempera-
tures and read the relative humid-
ity curve at their intersection.

If dry-bulb temperature is 90°F and
wet-bulb temperature is 78°F, the

Measure wet-bulb temperature and
psychrometer at the evaporator air

dry-bulb temperature on the
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SPECIAL TOOLS

09900-06107
Snap ring pliers
(Opening type)

09991-06010

Magnet clutch pulley installer

09991-06020
Armature plate spanner Armature plate remover

09991-06030

09991-06040
Lip type seal protector

09991-06050

Lip type seal installer




STEERING, SUSPENSION, WHEELS AND TIRES 3-1

SECTION 3

STEERING, SUSPENSION, WHEELS AND TIRES

DI AGN SIS .. . . et 3-1
FRONT END ALIGNMENT ... ... ittt it e eiianiaa s eennnnns 3A-1
HYDRAULIC POWER STEERING (RACK AND PINIONTYPE) .................... 3B1-1
STEERING WHEEL AND COLUMN (NOT EQUIPPED WITH AIRBAG) ............. 3CA1
AIR BAG STEERING WHEEL AND COLUMN ............... i, 3C1-1
FRONT SUSPENSION .. ... it et e e 3D-1
REAR SUSPENSION ... ... i i it it et iianannenns 3E-1
WHEELS AND TIRES ...ttt e et et ae s 3F-1
CONTENTS
GENERALDIAGNOSIS ................. 3-1 Radial TireWaddle ................... 3-6
Diagnosis Table ...................... 3-1 Radial Tirelead ...................... 3-8
TIREDIAGNOSIS ...................... 3-6 VIBRATION DIAGNOSIS ............... 3-8
Irregular and/or Premature Wear .. ..... 3-6
Wear Indicator ....................... 3-6
GENERAL DIAGNOSIS

Since the problems in steering, suspension, wheels and tires involve several systems, they must all be considered

when diagnosing a complaint. To avoid using the wrong symptom, always road test the vehicle first.

Proceed with the following preliminary inspections and correct any defects which are found.

1) Inspect tires for proper pressure and uneven wear.

2) Raise vehicle on a hoist and inspect front and rear suspension and steering system for loose or damaged parts.

3) Spin front wheel. Inspect for out-of-round tires, out-of-balance tires, bent rims, loose and/or rough wheel bear-
ings.

DIAGNOSIS TABLE
Condition Possible Cause Correction

Vehicle Pulls (Leads) e Mismatched or uneven tires. Replace tire.
® Tires not adequately inflated. Adjust tire pressure.
® Broken or sagging springs. Replace spring.
e Radial tire lateral force. Replace tire.
® Disturbed front end alignment. Check tfront end alignment.
e Disturbed rear axle alignment. Check rear axle alignment.
® Brake dragging in one road wheel. Repair front brake.
® | oose, bent or broken front or rear Tighten or replace suspension part.

suspension parts.
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Condition

Possible Cause

Correction

Abnormal or
Excessive Tire Wear

® Sagging or broken springs.

@ Tire out of balance.

® Disturbed front end alignment.

® Faulty shock absorber.

® Hard driving.

¢ Overloaded vehicle.

® Tires not rotating.

® Worn or loose road wheel bearings.
e Wobbly wheel or tires.

® Tires not adequately inflated.

Replace spring.

Adjust balance or replace tire.
Check front end alignment.
Replace shock absorber.
Regplace tire.

Replace tire.

Replace or rotate tire.
Replace wheel bearing.
Replace wheel or tire.

Adjust the pressure.

Wheel Tramp

& Blister or bump on tire.
® Improper shock absorber action.

Replace tire.
Replace shock absorber.

Shimmy, Shake or
Vibration

® Tire or wheel out of balance.

® Loose wheel bearings.
e Worn tie rod ends.
e Worn lower ball joints.

® Excessive wheel runout.

* Blister or bump on tire.

® Excessively loaded radial runout of
tire/wheel assembly.

* Disturbed front end alignment.

® | cose or worn tie-rod end.

¢ Loose steering gear case bolis.

Balance wheels or replace tire and/
or wheel.

Replace wheel bearing.

Replace tie rod end.

Replace front suspension control
arm.

Repair or replace wheel and/or tire.
Replace tire.

Replace tire or wheel.

Check front end alignment,
Tighten or replace tie-rod end.
Tighten case bolts.

Hard Steering

® Bind in tie rod end ball studs or
lower ball joints.

® Disturbed front end alignment.

® Rack and pinion not properly adjusted.
(if equipped with manuali steering gear
case)

¢ Tire not adequately inflated.

¢ Bind in steering column.

® Low fluid level, loose drive belt or
malfunction of power steering system.
{if equipped with P/8)

Replace tie rod end or front
suspension control arm.

Check front end alignment.

Check and adjust steering gear box.

Inflate tires to proper pressure.
Repair or replace.
Check and correct.
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Condition

Possible Cause

Correction

Too Much Play in
Steering

o Wheel bearings worn.

® Loose steering gear case bolts.

# Rack and pinion not properly adjusted.
(if equipped with manual steering gear
case)

* Worn steering shalft joints.

o Worn tie rod ends or tie rod
inside ball joints.

o Worn lower ball joints.

Replace wheel bearing.

Tighten.

Check and adjust rack and pinion
torque.

Replace joint.

Replace tie rod end or steering
gear case.

Replace front suspension control
arm.

Poor Returnability

® Bind in tie rod end bali studs.

® Bind in ball joints.

® Bind in steering column.

& Poorly lubricated rack and pinion.
(if equipped with manual steering gear
case)

o Disturbed front end alignment.

* Rack and pinion not properly adjusted.
(if equipped with manual steering gear
case)

® Tires not adequately inflated.

Replace tie rod end.

Replace ball joint.

Repair or replace.

Check, repair or lubricate rack and
pinion.

Check and adjust front end
alignment.

Check and adjust rack and pinion
torque.

Adjust pressure.

Steering Noise
(Rattle or Chuckle)

® Loose bolts and nuts.

® Broken or otherwise damaged wheel
bearings.

e Warn or sticky tie rod ends.

® Rack and pinion not properly adjusted.

(if equipped with manual steering gear
case)

Retighten.
Replace.

Replace.
Check and adjust rack and pinion
torque.

Abnormal Noise,
Front End

® Worn, sticky or loose tie rod
ends, lower ball jeints, tie rod
inside ball joints or drive shaft
joints.

* Damaged shock absorbers, struts
or mountings.

& Worn control arm bushings.

® | oose stabilizer bar.

e | oose wheel nuts.

o | oose suspensicn bolts or nuts.

# Broken or otherwise damaged
wheei bearings.

® Broken suspension springs.

® Poorly lubricated or worn strut
bearings.

Replace tie red end, control arm,
steering gear case or drive shaft
joint.

Replace or repair.

Replace.

Tighten bolts or replace bushes.
Tighten wheel nuts.

Tighten suspension bolts or nuts.
Replace wheel bearing.

Replace spring.
Lubricate or replace strut bearing.
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Condition

Possible Cause

Correction

Wander ot Poor
Steering Stability

¢ Mismatched or uneven tires.

® Loose ball joints and tie rod
ends.

e Faulty shock absorbers/struts or
mounting.

® | oose stabilizer bar.

® Broken or sagging springs.

® Rack and pinion not properly adjusted.

(if equipped with manual steering
gear case)
® Front end alignment

Replace tire or inflate tires fo
proper pressure.

Replace suspension control arm or
tie rod end.

Replace absorber/strut or repair
mounting.

Tighten or replace stabilizer bar or
bushes.

Replace spring.

Check or adjust rack and pinion
torque.

Check front end alignment.

Erratic Steering when
Braking

e Worn wheel bearings.
® Broken or sagging springs.
¢ | eaking wheel cylinder or caliper.

¢ Warped discs.

# Badly worn brake linings.

# Drum is out of round in some brakes.
o Wheel tires are inflated unequaliy.

+ Defective wheel cylinders.

® Disturbed front end alignment.

Replace wheel bearing.

Replace spring.

Repair or replace wheel cylinder or
caliper.

Replace brake disc.

Replace brake shoe lining.
Replace brake drum.

Inflate tires to proper pressure.
Replace or repair wheel cylinder.
Check front end alignment.

Low or Uneven Trim
Height

Right-to-left trim height
(H) difference should be
within 15 mm (0.6 in)
with curb weight.

*Same with rear side.

* Broken or sagging springs.
¢ Overloaded.
* Incorrect springs.

Replace spring.
Check loading.
Replace spring.

Ride Too Soft

e Faulty shock absorber or struts.

Replace shock absorber or strut.

Suspension Bottoms

® Overloaded.
o Faulty shocks or struts.
® Incorrect broken or sagging springs.

Check loading.
Replace shock absorber or strut.
Replace spring.
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Condition

Possible Cause

Correction

Body Leans or Sways
in Corners

® Loose stabilizer bar.

¢ Faulty shock absorbers, struts
or mounting.

® Broken or sagging springs.

® Overloaded.

Tighten stabilizer bar bolts or
replace bushes.

Replace shock absorber, strut or
tighten mounting.

Replace spring.

Check loading.

Cupped Tires

® Front struts defective.
® Worn wheel bearings.

® Excessive tire or wheel run-out.

¢ Worn ball jcints.

® Tire out of balance.

Replace strut.

Replace wheel bearing.

Replace tire or wheel disc.
Replace front suspension control
arm.

Adjust tire balance.
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[A]

(Al [B]

® Hard Cornering  # Incorrect wheel Alignment
¢ UnderInflation e Tire Construction Non-Uniformity
e Lack of Rotation e Wheel Heavy Acceleration

TIRE DIAGNOSIS
IRREGULAR AND/OR PREMATURE WEAR

{rregular and premature wear has many possible causes. Some of

them are: incorrect inflation pressures, lack of tire rotation, driving

habits, improper aiignment.

If the following conditions are noted, rotation is in order:

1. Front tire wear is different from rear.

2. Uneven wear exists across the tread of any tire.

3. Left front and right front tire wear is unequal.

4. Left rear and right rear tire wear is unequal.

5. There is cupping, flat spotting, etc.

A wheel alignment check is in order if the following conditions are

noted:

1. Leit front and right front tire wear is unequal.

2. Wear is uneven across the tread of any front tire.

3. Front tire treads have scuffed appearance with “feather” edges
on cone side of tread ribs or blocks.

WEAR INDICATOR

The original equipment tires have built-in tread wear indicators to
show when tires need replacement. These indicators will appear as
12 mim (0.47 inch) wide bands when the tire tread depth becomes
1.6 mm (0.063 inch). When the indicators appear in 3 or more
grooves at 6 locations, tire replacement is recommended.

RADIAL TIRE WADDLE

Waddie is side to side movement at the front and/or rear of the ve-
hicle. It is caused by the steel belt not being straight within the tire.
[t is most noticeable at low speed, 8 to 48 km/h (5 to 30 mph). it is
possible to road test a vehicle and tell on which end of the vehicle
the faulty tire is located. If the waddle tire is on the rear, the rearend
of the vehicle will shake from side to side or "waddle”. From the driv-
er’s seat it feels as though someone is pushing on the side of the
vehicle. If the faulty tire is on the front, the waddle is more visual.
The front sheet metal appears to be moving back and forth and the
driver feels as though he is at the pivot point in the vehicle.
Waddle can be quickly diagnosed by using a Tire Problem Detector
(TPD) and following the equipment manufacturer’s recommenda-
tions.

Ifa TPDis not available, the more time consuming method of substi-
tuting known good tire/wheel assemblies on the problem vehicle
can be used as follows:
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1. Ride vehicle to determine if the waddle is coming from the front
or rear.

2. Install tires and wheels that are known to be good (on similar ve-
hicle) in place of those on the offending end of the vehicle. If the
waddle cannot be isolated to front or rear, substitute the rears.

3. Road test again. If improvement is noted, install originals one at
a time until offender is found. If no improvement is noted, install
known good tires in place of all four. Then install originals one
at a time until offender if found.

INFLATE TIRES TO
RECOMMENDED PRESSURE

ROAD TEST VEHICLE ON LEVEL
UNCROWNED ROAD IN
BOTH DIRECTIONS

SWITCH FRONT TIRES
SIDE TO SIDE AND
ROAD TEST AGAIN
| |
LEADS IN SAME LEAD CORRECTED LEAD REVERSES
DIRECTION IF ROUGHNESS RESULTS, DIRECTION
REPLACE TIRES

PUT TIRES BACK IN INSTALL A KNOWN GOOD TIiRE ON

ORIGINAL POSITION ONE FRONT SIDE
AND CHECK ALIGNMENT

I

LEAD CORRECTED LEAD REMAINS

REPLACE TIRE INSTALL A KNOWN GOOD TIRE IN
PLACE OF OTHER FRONT TIRE
I
LEAD CORRECTED LEAD REMAINS
REPLACE TIRE KNOWN GOOD TIRES ARE NOT GOOD
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RADIAL TIRE LEAD

“Lead"” is the deviation of the vehicle from a straight path on a leve!

road with no pressure on the steering wheel.

Lead is usually caused by:

1) Incorrect alignment.

2) Uneven brake adjustment.

3) Tire construction.

The way in which a tire is built can produce lead in a vehicle. An ex-

ample of this is placement of the belt. Off center belts on radial tires

can cause the tire to develop a side force while rolling straight down

the road. if one side of the tire is a little larger diameter than the oth-

er, the tire will tend to roll to one side. This will develop a side force

which can produce vehicle lead.

The procedure on previous page should be used to make sure that

front alignment is not mistaken for tire lead.

1) Part of the lead diagnosis procedure is different from the tire
rotation pattern currently in the owner’s and service manuals. If
a medium to high mileage tire is moved to the other side of the
vehicle, be sure to check that ride roughness has not developed.

2) Rear tires will not cause lead.

VIBRATION DIAGNOSIS

Wheel unbalance causes most of the highway speed vibration
problems. If a vibration remains after dynamic balancing, it can be
caused by three things.

1) Tire runout.

2} Wheel runout.

3) Tire stiffness variation.

Measuring tire and/or wheel free runout will uncover only part of the
problem. All three causes, known as loaded radial runout, must be
checked by using a Tire Problem Detector (TPD). If a TPD is not
available, the more time consuming method of substituting known
good tire and wheel assemblies on the problem vehicle can be
used.
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SUSPENSION MOVEMENT
(Loaded Runout)

-———

-‘"--—-—"—

TIRE OUT
OF
ROUND

TIRE RIM BENT
STIFFNESS OR
VARIATION OUT OF ROUND
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SECTION 3A

FRONT END ALIGNMENT
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GENERAL INFORMATION
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E . ! Alignment service data (without load)
N A" o) Toe-in {Toe-in gauge measurement)

“B” — “A’: 0+2mm {0+ 0.08 in.)

Camber angle “C”: 0’ = 1°

Caster: 2°40" £ 1°

2 <22 *1. Forward [A] : Top view
.y *2. Body center  [B] : Front view
a0°
ul ugyo £ \ 1. Center line of wheel!
- .‘.C, T

Front alignment refers to the angular relationship between the front wheels, the front suspension attaching parts
and the ground. Generally, the only adjustment required for front alignment is toe setting.

Camber and caster can’t be adjusted. Therefore, should camber or caster be out of specification due to the damage
caused by hazardous road conditions or collision, whether the damage is in body or in suspension should be deter-
mined. If the body is damaged, it should be repaired and if suspension is damaged, it should replaced.

TOE SETTING

Toe is the turning in or out of the front wheels. The purpose of a toe specification is to ensure parallel rolling of the
front wheels {Excessive toe-in or toe-out may increase tire wear).

Amount of toe can be obtained by subtracting “A” front “B” as shown in above figure and therefore is given in mm

(in.).
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CAMBER

Camber is the tilting of the front wheels from the vertical, as viewed from the front of the vehicie. When the wheeis
tilt outward at the top, the camber is positive. When the wheels tilt inward at the top, the camber is negative. The
amount of tilt is measured in degrees.

PRELIMINARY CHECKS PRIOR TO ADJUSTING FRONT ALIGNMENT

Steering and vibration complaints are not always the result of improper alignment. An additional itemto be checked

is the possibility of tire lead due to worh orimproperly manufactured tires. “Lead” is the deviation of the vehicle from

a straight path on a level road without hand pressure on the steering wheel.

Section 3 of this manual contains a procedure for determining the presence of a tire lead problem.

Before making any adjustment affecting toe setting, the following checks and inspections should be made to en-

sure correctness of alignment readings and alignment adjustments:

1) Check all tires for proper inflation pressures and approximately the same tread wear.

2} Check for loose ball joints. Check tie rod ends; if excessive looseness is noted, it must be corrected before ad-
justing.

3) Check for run-out of wheels and tires.

4) Check vehicle trim heights; if out of limits and a correction is to be made, it must be made before adjusting toe.

5} Check for loose control arms.

8) Check for loose or missing stabilizer bar attachments.

7) Consideration must be given to excess loads, such as tool boxes. If this excess load is normally carried in ve-
hicle, it should remain in vehicle during alignment checks.

8) Consider condition of equipment being used to check alignment and follow manufacturer’s instructions.

9) Regardless of equipment used to check alignment, vehicle must be on a level surface both fore and aft and
transversely.

TOE ADJUSTMENT

Toe is adjusted by changing tie rod length. Loosen right and left tie
rod end lock nuts first and then rotate right and left tie rods by the
(a) same amount to align toe-in to specification.
/ In this adjustment, right and left tie rods should become equal in
/ length. '
After adjustment, tighten lock nuts to specified torque.

Tightening Torque
(a): 65 N'm (6.5 kg-m, 47.0 |b-ft)

CAMBER AND CASTER ADJUSTMENT

Shouid camber or caster be found out of specifications upon in-
spection, locate its cause first. If it is in damaged, loose, bent,
dented or worn suspension parts, they should be replaced. If it is
in body, repair it so as to attain specifications.

To prevent possible incorrect reading of camber or caster, vehicle
front end must be moved up and down a few times before inspec-
tion.
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1. Tuming radius gauge

STEERING ANGLE

When tie rod end was replaced, check toe and then also steering
angle with turning radius gauges.
If steering angle is not correct, check if right and left tie-rods are
equal in length (A" in left figure).

Steering angle
inside: 34.5° + 3°
outside: 32.5° + 3°

NOTE:
If tie rod lengths were changed to adjust steering angle, rein-
spect toe-in.

Reference Informaticon:
Side slip:
For inspecting front wheel side slip with side slip tester:

Side slip limit: Less than 3 mm/m
(Less than 0.118 in/3 ft)

If side slip exceeds above limit, toe-in or front wheel alignment may
out not be correct.
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SECTION 3B1

POWER STEERING (P/S) SYSTEM

WARNING:

For vehicles equipped with Supplemental Restraint (Air Bag) System:

¢ Service on and around the air bag system components or wiring must be performed only by an autho-
rized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under “Gener-
al Description” in air bag system section in order to confirm whether you are performing service on
or near the air bag system components or wiring. Please observe all WARNINGS and “Service Precau-
tions” under “On-Vehicle Service” in air bag system section before performing service on or around
the air bag system components or wiring. Failure to follow WARNINGS could result in unintentional
activation of the system or could render the system inoperative. Either of these two conditions may
result in severe injury.

¢ Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK?” position and the negative cable is disconnected from the battery. Otherwise, the system may
be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

NOTE:

e Some parts in the Power Steering Gear Box cannot be disassembled or adjusted. For detailed informa-
tion, refer to the description of POWER STEERING GEAR BOX COMPONENTS under REMOVE AND
INSTALL POWER STEERING GEAR BOX.

e All steering gear fasteners are important attaching parts in that they could affect the performance of vital
parts and systems, and/or could result in major repair expense. They must be replaced with one of the
same part number or with an equivalent part if replacement becomes necessary. Do not use a replace-
ment part of lesser quality or substitute design. Torque values must be used as specified during reas-
sembly to assure proper retention of these parts.

e Although the figures in this section show only the left-hand steering vehicle, the same work procedure
and data apply to the right-hand steering vehicle.
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GENERAL DESCRIPTION

The power steering (P/S) system in this vehicle reduces the driver’s effort needed in turning the steering wheel
by utilizing the hydraulic pressure generated by the power steering (P/S) pump which is driven by the engine.

It is an integral type with the rack and pinion gears and the control valve unit, hydraulic pressure cyiinder unit all
built in the steering gear box.

P
%i"’ s,
2] A

]
£

1. Power steering gear box
2. Power steering pump
3. Qiltank

. Power steering pump \
. Valve section

. Qil tank

Rack 6
. Pinicn

. Cylinder
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STEERING GEAR BOX

The steering gear box consists of two sections: one including a cyl-
inder and the other a valve. Main components of the cylinder sec-
tion are a gear box, a rack and a tube and those of the valve section
are a valve case, a sleeve and a stub shaft. The sleeve is linked with
the pinion through a pin and the valve and stub shaft are integrated
into one unit. Then the pinion and the stub shaft are linked to each
other by means of the torsion bar.

Thus, when the stub shaft moves, the valve changes its position,
thereby switching the hydraulic passage from the pumpto the cylin-
der to help steering operation.

When turning the steering wheel feels heavy due to P/S fluid leak-
age or for some other reason {i.e., when in the manual steering
mode), the stub shaft and pinion are in direct linkage and the force
is output directly through the pinion and rack.

Pin

. Stub shaft (Rotor)
. Torsion bar
Sleeve

Bearing

Pinion

Gear box

Rack

. Ferrule

. Valve case

SoBNOEAEPD
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POWER STEERING (P/S) PUMP

The power steering pump is a vane type and is driven by the V-ribbed belt from the crankshaft,

. Suction connector

~ 1
2 2. O-ring
; 12 3. Pressure swilch
- ( . 9 4. Flow control valve
10 (Relief valve)
@% 8 5. Spring
2 [&5’ oy M 6. Plug
@9 .ﬁ} 0/ 2 7 7. Pump cover
1 4 3. 8. Camring
9. Vane
10. Rotor
g 5 . 11. Snapring
16 12. Side plate
13. Pulley (pump shaft)
o2 14. Qil seal
15. Pump body
6 /4 16. Flow control valve Assembly
Model Vane type
6500 kPa (65 kg/cm2, 924 psi)
...................... G116 Type engine
] Relieved 7000 kPa (70 kg/cm2, 995 psi)
Hydraulic | pressure | ..oooooiiiiiii. .. J20 Type engine
pressure 7500 kPa (75 kg/cm?2, 1066 psi)
control | | H25 Type engine
Control Flow control valve
device Relief valve

Switch turns on (closes) when the
pressure is higher than 2500 — 3500
kPa (25 - 35 kg/cm?2, 356 — 498 psi).
ECM uses this signal for idle speed

Power steering
pressure switch

control.
Capacity 0.70-0.75 £ (1.48/1.23 - 1.58/1.32
P US/Imp. pt)
Specifi . DEXRON®]I, DEXRON®II A/T fluid
pecified fluid )
or equivalent
FLOW CONTROL VALVE

Asthe discharge rate of the P/S pump increases in proportion to the
pump revolution speed, a flow control valve is added to control it so
that the optimum amount of fluid for steering operation is supplied
according to the engine speed (driving condition).



POWER STEERING (P/S) SYSTEM 3B1-5

DIAGNOSIS
DIAGNOSIS TABLE
Condition Possible Cause Correction
Steering wheel ® Fluid deteriorated, low viscosity, different Replace fluid.

feels heavy
(at low speed)

type of fluid mixed

® Pipes or hoses deformed, air entering
through joint

& |nsufficient air purging from P/S circuit
® P/S belt worn, lacking in tension

o Tire inflation pressure excessively low
o Front end alignment out of order

® Steering wheel installed improperly (twisted)
® Bind in tie rod or tie rod end ball joint
* P/S pump hydraulic pressure fails to increase

e P/S pump hydraulic pressure increases
but slowly

® Steering gear box malfunction

Replace defective part.

Purge air.

Adjust belt tension or replace
belt as necessary.

Inflate tire.

Check and adjust front end
alignment.

Install steering wheel correctly.
Replace defective part.

Check pressure and repair or
replace defective part.

Check pressure and repair or
replace defective part.

Replace gear box.

Steering wheel
feels heavy
momentarily when
turning it to the
left or right

® Ajr drawn in due to insufficient amount
of fluid

¢ Slipping P/S belt

® P/S pump hydraulic pressure fails to
increase

e P/S pump hydraulic pressure increases
but slowly

® Steering gear box malfunction

Add fluid and purge air.

Adjust belt tension or replace
belt as necessary.

Check pressure and repair or
replace defective part.

Check pressure and repair or
replace defective part.

Replace gear box.

Poor recovery
from turns

NOTE:

To check steering wheel for recovery, with vehicle running at 22 mile/n (35 km/h),
turn steering wheel 90° and let it free. It should return more than 60°,

® Deformed pipes or hoses
® Steering column installed improperly
e Front end alignment out of order

# Ball joints binding

e P/S pump hydraulic pressure fails to
increase

® P/S pump hydraulic pressure increases
but slowly

# Steering gear box malfunction

Replace defective part.
Install steering column correctly.

Check and adjust front end
alignment.

Replace defective part.

Check pressure and repair or
replace defective part,

Check pressure and repair or
replace defective part.

Replace gear box.
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Condition

Possible Cause

Correction

Vehicle pulls to
one side during
straight driving

& Mismaiched or uneven tire
# Low or uneven tire infiation pressure

e Brake dragging in one wheel
e Front end alignment out of order

e Malfunction of control valve in gear box

Replace tire.

Inflate tires to proper pressure or
adjust right & left tires inflation
pressure,

Repair.

Check and adjust front end
alignment.

Replace gear box.

Steering wheel
play is large and
vehicle wanders

& Refer to “Diagnosis” in Section 3.

Fluid feakage

e [ oose joints of (hydraulic pressure)
pipes and hoses
® Deformed or damaged pipes or hoses

Retighten.

Replace defective part.

Abnormal noise

e Air drawn in due to insufficient amount of fluid

¢ Air mixed into fluid from pipes or hoses

® Slipping (loose) P/S belt

o Worn P/S belt

® L oose gear box fastening bolt

® | pose linkage or joints

® Pipes or hoses in contact with part of
vehicle body

e Vanes of P/S pump defective

e Malfunction of control valve in gear box

e Bearing of P/S pump shaft defective

Add fluid and purge air.

Replace pipes or hoses.

Adjust belt tension.

Replace belt.

Retighten bolts.

Retighten.

Install pipes and hoses correctly.

Replace defective part.
Replace gear box.
Replace bearing.

No idle up

® Power steering pressure switch defective

Replace power steering
pressure switch.
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STEERING WHEEL CHECK

Check steering wheel for looseness or rattle by trying to move it in
its shaft direction and lateral direction.

If found defective, repair or replace.

Check steering wheel for play, holding car in straight forward condi-
tion on the ground and with engine stopped.

Steering wheel play “a”: 0 =30 mm (0 —1.2 in.)

If steering wheel play is not within specification, inspect as follows
and replace if found defective.

® Tie-rod end ball stud for wear

& Lower ball joint for wear

® Steering shaft joint for wear

# Steering pinion or rack gear for wear or breakage

® Each part for looseness

STEERING FORCE CHECK

1) Place vehicle on level road and set steering wheel at straight-
ahead position.

2) Check that tire inflation pressure is as specified. (Refer to tire
placard.) '

3) Start engine and keep it running till power steering fluid is
warmed to 50 to 60°C (122 to 140°F).

4) With engine idling, measure steering force by pulling spring ba-
lancer hooked on steering wheel in tangential direction.

Steering force: Less than 50 N (5.0 kg, 11.0 Ib)

POWER STEERING FLUID LEVEL CHECK

With engine stopped, check fluid level indicated on oil tank, which
should be between “MAX” and “MIN” marks. If it is lower than “MIN”
mark, fill fluid up to “MAX” mark.

NOTE:
¢ Be sure to use an specified power steering fluid,
¢ Fluid level shouid be checked when fluid is cool.
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(Al

[C]

(D]

. P/ pump pulley

. AJC compressor
pulley (if equipped}

. Crankshaft pultey

. Tension pulley

. Tension pulley bolts

[ ) [

[A]: G16 type engine with A/C
[B]: G16 type engine without A/C
[C}: H25 type engine with A/C
[D]: H25 type engine without A/C

STEERING BELT CHECK AND ADJUSTMENT

NOTE:
For J20 Type engine, refer to Section 6H “GENERATOR BELT”
in this manual.

® Check that belt is free from any damage and properly fitted in
pulley groove.

e Check belt tension by measuring how much it deflects when
pushed at intermediate point between pulleys with about 10 kg
{22 Ib) force.

Deflection of P/S belt:
6-9mm(0.24-035In.) ......oiiinnen G16 Type engire
4-9mm(0.16-035in) .....ovvmnennnn H25 Type engire

[For G16 Type engine]

a) To adjust P/S belt tension, use adjusting bolt of compressor for
A/C equipped vehicles and that of P/S pump for vehicles with-
out A/C.

b) Adjust belt tension to above specification.

¢) Then tighten adjusting and mounting bolts to specified torque.

[For H25 Type engine]

a) To adjust P/S belt tension, loosen tension pulley bolts and turn
tension pulley using hexagon wrench.

b} Adjust belt tension to above specification.
Then tighten tension pulley bolts to specified torque.

Tightening Torque
Tension pulley bolis: 25 N-m (2.5 kg-m, 18.5 Ib-ft)

[For J20 Type engine]
To adjust P/S belt tension, refer to “GENERATOR BELT” in section
6H.

IDLE UP SYSTEM CHECK

1) Warm up engine to normal operating temperature.

2) Turn A/C switch OFF, if equipped.

3) Turn steering wheel fully and check idie speed.
Engine idle speed drops a little momentarily when steering
wheel is turned fully but returns to its specified level immediately.
If power steering pressure switch connector is connected, check
the same with that connector disconnected. Momentary drop of
engine idle speed should be less when itis connected than when
disconnected.
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FLUID LEAKAGE CHECK

Start engine and turn steering wheel fully to the right and left so that maximum hydraulic pressure is provided. Then
visually check gear box, P/S pump and oil tank themselves and each joint of their connecting pipes for leakage.

CAUTION:
Never keep steering wheel turned fully for longer than 10 seconds.
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1
6
1. Oiltank 4. Union bolt
2. Attachment 5. High pressure side
3. Gasket 6. Low pressure side

/—5

T

4
1. Oil tank 4. P/S gear box
2. Gauge valve {open) 5. High pressure side
3. P/Spump 6. Low pressure side

HYDRAULIC PRESSURE IN P/S CIRCUIT
CHECK

1) After cleaning joint of high pressure hose and P/S pump thor-
oughly, disconnect hose from pump and install special tool {oil
pressure gauge, attachment and hose).

Tighten each flare nut to specified torque.

CAUTION:
Take care not to cause damage to A/C condenser during
service operation, if equipped.

Special Tool
(A): 09915-77410 (Qil pressure gauge)
(B): 09915-77420

2) Check each connection for fluid leakage and bleed air.
(Refer to AIR BLEEDING PROCEDURE.)

3) With engine idling, turn steering wheel and warm up engine till
temperature of fluid in tank rises to 50 — 60°C (122 — 140°F).

4) Check back pressure by measuring hydraulic pressure with en-
gine idling and hands off steering wheel.

Back pressure: Lower than 1000 kPa (10 kg/cm?2, 142 psi)

When back pressure is higher than specified values, check con-
trol valve and piping for clegging.
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5) Check relief pressure
® Increase engine speed to about 1,500 r/min (rpm). Close
gauge valve gradually while watching pressure increase indi-
cated by gauge and take reading of relief pressure (maximum
hydraulic pressure).
Relief pressure:
6200 — 7000 kPa
(62 - 70 kg/cm?, 882 — 995 psi) ....... G16 Type engine
6700 — 7500 kPa
(67 — 75 kg/cm2, 953 — 1067 psi)....... J20 Type engine
7200 - 8000 kPa
(72 - 80 kg/cm2, 1024 — 1138 psi)..... H25 Type engine

:C::J ' ‘7:: ® When it is higher than specified values, possible cause is mal-

function of relief valve.

5 e When it is lower than specified values, possible cause is either
failure of P/S pump or settling of relief valve spring.
1. Qiltank .
2, Gguge valve (shut) CAUTION:
3 g;'spgelj;lge gauge Be sure not to close gauge valve for longer than 10 se-
5. P/S gear box conds.

* Next, open gauge valve fully and increase engine speed to
about 1,500 r/min (rpm). Then turn steering wheel to the left
or right fully and take reading of relief pressure.

Relief pressure:
6200 — 7000 kPa

(62 - 70 kg/cm?2, 882 — 995 psi) ....... G16 Type engine
6700 — 7500 kPa
(67 — 75 kg/cm?, 953 — 1067 psi)....... J20 Type engine
7200 — 8000 kPa
(72 - 80 kg/cm?, 1024 — 1138 psi)..... H25 Type engine

® When it is higher than specified values, possible cause is mal-
function of relief valve.

¢ When itis lower than specified values, possible cause is failure
in steering gear box. Replace gear box.

1. Ol tank CAUTION:

B O e (open) Be sure not to hold steering wheel at fully turned posi-
4. P/S pump tion for longer than 10 seconds.

5. P/S gear box

STEERING RACK BOOT CHECK

Check boot for crack and damage which, if any, means possibility
of rusty gear, entry of dust or lack of grease. Also, check if any of
such faulty conditions exists.

Check steering rack boot for dent or breakage.

If there is a dent, keep boot in most compressed state for some se-
conds to correct dent.
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TIE-ROD END BOOT CHECK

Check boot for crack and damage and if any, replace it with a new
one.

AIR BLEEDING PROCEDURE

1) Jack up the front end of vehicle and apply safety stands.
2) Fill oil tank with fluid up to specified level.

NOTE:

Before starting engine, place transmission gear shift lever
in “Neutral” (shift selector lever to “P” range for A/T mod-
el), and set parking brake.

3) After running engine at idling speed for 3 to 5 seconds, stop it
and add fluid to satisfy specification.

4) With engine stopped, turn steering wheel to the right and left as
far as it stops, repeat it a few times and fill fluid to specified level.

5) With engine running at idling speed, repeat stop-to-stop turn of
steering wheel till all foams in oil tank are gone.

NOTE:
Make sure to bleed air completely. If air remains in fluid, P/S
pump may make humming noise or steering wheel may feel
heavy.

6) Finally check to make sure that fluid is filled to specified level.
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ON-VEHICLE SERVICE

TIE-ROD END

REMOVAL
5 1} Jack up vehicle and remove wheel.
2} Remove tie-rod end nut.

1

1. Te-rod end
2. Knuckle
3. Nut

3) Disconnect tie-rod end by using puller.

1 4) To facilitate adjustment after installation, put a mark on tie-rod
thread indicating position of tie-rod end lock nut. Then loosen
lock nut and remove tie rod end from tie rod.

1. Tie-rod
2. Mark
3. Lock nut
4. Tie-rod end

INSPECTION

Tie-rod End Ball Joint
inspect for play in tie-rod end ball joint. If found defective, replace.

nut to mark on tie-rod thread.
2) Installtie-rod end to knuckle. Tighten tie-rod end nut to specified

: Fis ( torque.
Tie-rog Tightening Torque

. Lock nut (a): 48 N'm (4.8 kg-m, 35.0 |b“ﬂ)
. Tie rod end

. Knuckle
Nut

; a 6 () INSTALLATION
%2 1) Install tie-rod end lock nut and tie rod end to tie-rod. Tighten lock
. 'é{ !l

[ NSRS
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3) After installing wheels, lower vehicle and tighten wheel nuts to
specified forque.

Tightening Torque
“(b): 95 N-m (9.5 kg-m, 69.0 Ib-ft)

4) Check that proper amount of toe-in is obtained. (Refer to
FRONT WHEEL ALIGNMENT.)

5) After confirming properamount of toe-in, tighten tie-rod end lock
nut to specified torque.

Tightening Torque
(c): 65 N-m (6.5 kg-m, 47.0 |b-ft)

POWER STEERING GEAR BOX
ASSEMBLY

REMOVAL

1} Take out fluid in oil tank with syringe or such.

2) Disconnect high pressure pipe from steering gear box by remov-
ing union bolt.

NOTE:
As fluid flows out of disconnected joints, put a receptacle
under joints or a plug to pipe.

3) Disconnect low pressure hose from steering gear box.

NOTE:
As fluid flows out of disconnected joints, put a receptacle
under joints or a plug to hose.

4) Remove steering lower shaft bolt.

1. High pressure pipe 3. Low pressure hose
2. Union bolt 4. Steering lower shaft bolt

5) Jack up vehicle and remove both right and left wheels.
6) Disconnect both right and left tie rod ends from knuckle, refer to
steps 2) to 3) of item TIE-ROD END REMOVAL in this section.
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7) Remove steering gear box mounting bolts and then remove
steering gear box from vehicle.
Steering gear box found to be in defective condition should be
replaced with a new one.

NOTE:
Don’t disassemble P/S gear box.

-

1. Steering gear box mounting bolts

INSTALLATION
Reverse removal procedure for installation of steering gear box
noting following points.

2 ® After confirming that front tire is in straight position, install steering
gear box to body temporarily, Next, with tie-rod end installed to
3 knuckle, set rack in position ¢close to neutral. Then obtain the neu-
tral state by aligning match marks on pinion shaft and steering
gear case and insert steering lower joint into pinion shaft.

CAUTION:
L Be sure to confirm that steering wheel and front tires
/ 4 ;: gg;‘;case (wheels) are in straight position when inserting steering
3. Pinion shaft lower joint into steering pinion shaft.

e If a plug was put to disconnected pipe when removing steering
gear box, remove that plug before reconnecting pipe.
® Use specified torque as given below.

Tightening Torque

(a): 25 N'm (2.5 kg-m, 18.0 Ib-ft)
(b): 40 N-m (4.0 kg-m, 29.0 Ib-ft)
{c): 25 N'm (2.5 kg-m, 18.0 Ib-ft)
(d): 55 N'm (5.5 kg-m, 40.0 Ib-ft)

e After installation, be sure to fill specified power steering fluid and

bleed air.
® Check toe setting. Adjust as required. (Refer to Front End Align-
ment.)
© <

(g}
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POWER STEERING PUMP

(b}

()
()

{d)

{e)

[A]l: G16 Type engine
[B]: J20 Type engine
[C]: H25 Type engine

6. Low pressure return hose

7. Qil tank bracket

4. High pressure hose & pipe

5. Suction hose

1. Power steering pump assembly

2. Bracket

3. Power steering oil tank
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REMOVAL

NOTE:
Be sure to clean each joint of suction and discharge sides
thoroughly before removal.

1) Remove suction hose from pump, then disconnect baitery nega-
tive cable.
2) Remove oil tank with suction hose.

1. Power steering oil tank
2. Suction hose

3) Remove union bolt. Then disconnect high pressure pipe from
pump.
NOTE:

As fluid flows out of disconnected joints, put a receptacle
under joints or a plug to pipe.

4) Disconnect pressure switch lead wire at switch terminal.
5) Loosen related bolts and remove power steering belt.

6} Remove P/S pump mounting bolf (s).
7) Remove P/S pump.

NOTE:
Plug each port of removed pump to prevent dust or any oth-
er foreign matter from entering.

y -

2. Mounting boit

DISASSEMBLY
1) Clean its exterior thoroughly.
2) With aluminum plates placed on vise first, grip pump body with

it.
12
@%w 3) Remove suction connector bolt, suction connector and G-ring

from pump body.

4) Remove power steering pressure switch (terminal set) from
pump body.

5) Remove plug, flow control spring and relief valve (flow control
valve) from pump body.

8) Remove cover bolts, pump cover and O-ring from pump body.

7) Remove snap ring from pump shaft.

8) Remove vanes from rotor.

9) Remove cam ring, rotor, side plate and O-rings from pump

hody.
1. Plu 9. Camri
5 O-ri%g >y Sﬁ;"pr:{:,% 10) Pull out puliey from pump body.
3. Flow control spring 1. Pump cover i
. RS 12 Puney ionat) 11) Remove oil seal from pump body.
5. Sugticn connector 13. Oil seal
6. Side plate 14. Pump body
7. Vane 15, Terminal set
8. Rotor 16. Suction connestor bolt
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INSPECTION

Pump Body, Cover, Side Plate and Shaft
Check sliding surfaces of each part for wear and damage.
If any defect is found, replace pump assembly.

Cam Ring
Check vane sliding surface of cam ring for wear and damage.
If any defect is found, replace pump assembly.

Rotor and Vane
® Check sliding surfaces of rotor and vane for wear and damage.

e Check clearance between rotor and vane.

Clearance: Standard 0.015 mm (0.0006 in.)
Limit 0.027 mm (0.0011 in.)

Replace pump assembly if any defect is found in above checks.

1. Thickness gauge

Relief Valve (Flow Control Vaive) and Its Spring

# Check fluid passage of relief valve and orifice of connector for ob-
struction (clogged).

® Check sliding surface of relief valve for wear and damage.
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1. Qil seal
2. Shait (pulley)

1. Side plate
2, Bolthole

1. Rotor
2, Snapiing
3. Dot

® Check free length of relief vaive spring.

Free length: Standard 22.0 mm (0.866 in.)
Limit 19.0 mm (0.748 in.)

Replace if any defective is found.

ASSEMBLY

Reverse disassembly procedure for assembly, noting the following.

1) Apply grease to oil seal lip and apply power steering fluid to slid-
ing surface of the shaft then insert pulley’s shaft from oil seal side
of the pump body.

“A”: Grease 99000-25010

2} Apply power steering fluid to O-rings and fit them to pump body.

3) Install side plate to pump body.

NOTE:
Carefully align the dowel pins on the side plate at bolt hole

as shown in figure.

4) Apply power steering fluid to sliding surface of rotor.

5) Install rotor to shaft, directing dot marked side of rotor facing up.

6) Install new snap ring to shaft, then make sure to fit snap into shaft
groove securely.

NOTE:
Never reuse the removed snap ring.
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1. Camring
2. Side plate

1. Rotor

1. Dowel pin
2. Cover plate

7} Apply power steering fluid to sliding surface of cam ring.
8} Install cam ring to pump body. The tapered end of cam ring
should face the side plate.

9 Apply power steering fluid to each vane.
10) Install vanes (10 pieces) to rotor.

11) Apply power steering fluid to O-ring.
12) Install O-ring to pump body.

13) Apply power steering fluid to sliding surface of pump coverand
rotor.

14) Match the dowel pins to the holes of the cover plate as shown
and install pump cover to pump body.
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g/t(b}

10/ 1. Suction connector
2, O-ring

1. Suction connector

15) Gradually tighten pump cover bolts to specified torque.

NOTE:
After installing pump cover, check to make sure that shaft

can be turned by hand.

Tightening Torque
{a): 23 N'-m (2.3 kg-m, 17.0 Ib-ft)

16) Apply power steering fluid to G-ring of terminal switch.
17) Install pressure switch to pump body.

Tightening Torque
(b): 28 N'm (2.8 kg-m, 20.0 [b-ft)

18) Apply power steering fluid to relief valve (flow control valve).
19) Install relief valve {flow control valve) to pump body.

20) Install flow control spring.

21) Apply power steering fiuid to O-rings of plug.

22) Install O-rings to plug.

23) Tighten plug to specified torque.

Tightening Torque
(c): 60 N'm (6.0 kg-m, 43.5 Ib-ft)

24) Apply power steering fluid to O-ring of suction connector.
25) Install O-ring to suction connector.

26) Install suction connector to pump body as shown in figure.
Tighten suction connector bolts to specified torque.

Tightening Torgue
(d): 10 N'm (1.0 kg-m, 7.5 Ib-ft)
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INSTALLATION
Reverse removal procedure.

NOTE:

o Fill specified power steering fluid after installation and bleed
air without failure. (Refer to item AIR BLEEDING PROCE-
DURE in this section)

¢ For tightening torques, refer to structural diagram on pre-
vious page.

ADJUSTMENT
Refer to item POWER STEERING BELT CHECK and ADJUST-
MENT in this section. -
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TIGHTENING TORQUE SPECIFICATIONS

Fastening parts Tightening torque

N-m kg-m Ib-ft
Gear box mounting bolts 55 5.5 40.0
Gear box cylinder pipe flare nuts 29 29 21.0
Gear box low pressure pipe union bolt 40 4.0 29.0
Gear box high pressure pipe union bolt 35 3.5 25.5
Tie-rod end lock nut 65 6.5 47.0
G116 Type engine 45 4.5 32.5
Pump bracket bolt J20 Type engine 25 25 18.5
H25 Type engine 45 4.5 32.5
Pump union bolt 60 6.0 43.5
Qil pump mount bolts 25 25 18.5
Pipe clamp bolt/Reservoir bracket bolt ih 1.1 8.0
Steering shaft joint bolt 25 25 18.0
High pressure flare nuts 40 4.0 28.0
Pump cover bolts 23 23 17.0
Plug 60 6.0 43.5
Pressure switch (Terminal) 28 2.8 20
Suction connector bolt 10 1.0 7.5
Tie-rod end nut 48 4.8 35.0

REQUIRED SERVICE MATERIALS

MATERIALS

RECOMMENDED
SUZUKI PRODUCT

USE

Lithium grease

SUPER GREASE (A)
(99000-25010)

¢ Oil seal lip of P/S pump pulley shaft

Power steering fluid

An equivalent of DEXRON®-III or
DEXRON®.[1

¢ To fill oil tank
® Parts lubrication when installing

SPECIAL TOOLS

09915-77420 . .

Oil pressure gauge
attachment and hose set

09915-77410
Qil pressure gauge
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SECTION 3C

STEERING WHEEL AND COLUMN
(NOT EQUIPPED WITH AIR BAG)

NOTE:

All steering wheel and column fasteners are important parts in that they could affect the performance of
vital parts and systems, and/or could result in major repair expense. They must be replaced with one of
the same part number or with an equivalent part if replacement becomes necessary. Do not use areplace-
ment part of lesser quality of substitute design. Torque values must be used as specified during reassemb-

Iy to assure proper retention of this part.

CONTENTS
GENERAL DESCRIPTION . ... i e i e e i it iia i e 3C- 1
D AGN O SIS .. .. . e e 3C- 2
Inspection and repair required after accident .. ... .. e 3C- 2
ON-VEHICLE SERVICE . ... ..ttt e e i et ian e 3C- 3
Steering Wheel ... o i e e e 3C- 3
COmMDINAtION SWItCH L ..o e 3C- 4
Steering COUMN @88y . .. ... it e it it e e 3C- 5
Steering lock assembly (ignition switch) . ... .. i i e 3C-10
Adjustable steering column release eVl ... . i i i e e 3C-10
Steering shaft lowerassembly . . ... .. i e 3C-11
Checking steering column for accidentdamage . ...t i 3C-13
TIGHTENING TORQUE SPECIFICATIONS . . ... ... ittt it 3C-14
SPE CIAL TOOL . ... et e e e e 3C-14
GENERAL DESCRIPTION

This double tube type steering column has following three important features in addition to the steering function:

e The column is energy absorbing, designed to compress in a front-end collision.
¢ The ignition switch and lock are mounted conveniently on this column.

e With the column mounted lock, the ignition and steering operations can be locked to inhibit theft of the vehicle.

To insure the energy absorbing action, it is important that only the specified bolts be used as designated and that
they are tightened to the specified torque. When the column assembly is removed from the vehicle, special care
must be taken in handling it. Use of a steering wheel puller other than the one recommended in this manual or a
sharp blow on the end of the steering shaft, leaning on the assembly, or dropping the assembly could shear the

plastic shear pins which maintain column length and position.

3
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. Steering wheel pad

. Steering wheel pad screw

. Steering wheel nut

. Steering wheel

. Combination switch

. Steering column upper cover

. Steering column lower cover

. Steering column assembly

. Steering lock assembly

. Steering column hole cover

. Steering shatt joint

. Steering shaft lower assembly
. Adjustable steering coluran release lever
. Steering column lower seal

: Ifequipped

iy
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-
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DIAGNOSIS

For diagnosis of the steering wheel, steering column and steering shaft lower assembly, refer to SECTION 3.

INSPECTION AND REPAIR REQUIRED AFTER ACCIDENT

Afteran accident, be sure to perform checks, inspections and repairs described under “Checking Steering Column
For Accident Damage” in this section.
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1. Steering wheel
2. Steering wheel pad
3. Screw

1. Lugs
2. Grooves
3. Alignment marks

ON-VEHICLE SERVICE

STEERING WHEEL

REMOVAL

1) Disconnect negative battery cable at battery terminal.

2) Remove steering wheel pad screw.

3) Remove steering wheel pad and disconnect horn harness.

4) Remove steering shaft nut.
5) Make alignment marks on steering wheel and shaft for a guide
during reinstallation.

6) Remove steering wheel with special tool.

Special Tool
(A): 09944-36011

CAUTION:

Do not hammer the end of the shaft. Hammering it will
loosen the plastic shear pins which maintain the column
length and impair the collapsible design of the column.

INSTALLATION

1) Install steering wheel to steering shaft with 2 lugs on combina-
tion switch fitted in two grooves in the back of steering wheel and
also aligning marks on steering wheel and steering shaft.

2) Tighten steering shaft nut to specified torque.

Tightening Torque
(a): 33 N'm (3.3 kg-m, 23.5 Ib-{t)

3) Connect horn harness and install steering wheel pad.
4) Tighten steering wheel pad screw.
5) Connect negative battery cable.
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COMBINATION SWITCH

REMOVAL

1) Disconnect negative battery cable at battery terminal.

2) Remove steering wheel from steering column. Refer to “Steer-
ing Wheel” earlier in this section.

3) Remove steering column hole cover.

% 1. Steering column hole cover
*: |f equipped

4) Remove steering column cover screws (3 pcs).
5) Separate upper cover and lower cover, then remove them.
6) Disconnect all connectors for combination switch.

1. Screw
2. Steering column lower cover %% . Tapping screw
3. Steering column upper cover * 1 Standarg screw

7) Remove combination switch from steering column.

INSPECTION
Check combination switch wire harness for any signs of scorching,
melting or other damage. If it is damaged, replace.

INSTALLATION
1) Install combination switch to steering column.
2) Connect all connectors that have been removed in “Removal”,
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3) Install steering column upper and lower cover.
4) Tighten steering column cover screws.

CAUTION:

When installing lower cover and upper cover, be careful
so that combination switch lead wire is not caught be-
tween covers.

1. Screw L
2. Steering column lower cover *% : Tapping screw
3. Steering column upper cover % : Standard screw

5) Install steering column hole cover.

6) Install steering wheel to steering column. Refer to “Steering
Wheel” earlier in this section.

7) Connect battery negative cable.

1. Steering column hole cover

*: If equipped

STEERING COLUMN ASSEMBLY

CAUTION:

Once the steering column is removed from the vehicle, the
column is extremely susceptible to damage.

Dropping the column assembly on its end could collapse
the steering shaft or loosen the plastic shear pins which
maintain column length. Leaning on the column assembly
could cause it to bend or deform.

Any of the above damage could impair the column’s col-
lapsible design.

When loosening steering column mounting bolts, make
sure that steering column assembly and steering shaft low-
er assembly have been separated. Loosening them with
steering column assembly and steering shaft lower assem-
bly assembled could cause damage to bearing in steering
shaft lower assembly.

NOTE:

When servicing steering column or any column-mounted
component, remove steering wheel. But when removing steer-
ing column simply to gain access to instrument panel compo-
nents, leave steering wheel installed on steering column.

REMOVAL
1) Disconnect negative battery cable at battery terminal.
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1. Steering columnn hole cover
*: If equipped

1. Steering column assembly
2. Steering shaft joint
3. Marks

1
2
3
4
5

. Steering column assembly

. Steering shaft jeint

. Steering shaft lower assembly

. Bolt {column side)

. Bolt (shaft lower assembly side}

2) Remove steering wheel and combination switch, if necessary.
Refer to “Steering Wheel” and “Combination Switch” earlier in
this section.

Perform the following procedure if not removing steering wheel

and/or combination switch.

i) Turnsteering wheel so that vehicle’s front tires are at straight-
ahead position.

i) Turn ignition switch to “LOCK?” position and remove key.

3) Remove steering column hole cover.
4) Disconnect all connectors for following parts.
e Combination switch
® [gnition switch
e [mmobilizer control system parts (if equipped)

5) Make alignment marks on shaft joint and shaft (column side) for
a guide during reinstallation.

6) After removing bolt on column side of shaft joint and lcosening
boit on its shaft lower assembly side, move shaft joint to shaft
lower assembly side {in arrow direction in the figure).
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2 1. Steering column
2. Steering column mounting bolt
3. Steering column lower seal

1. Shift (key) interlock cable
2. Screw

1. Capsule
2. Steering column bracket
3. Plate

1. Steering column assembly

7) Remove steering column mounting bolts (6 pcs).

8) If equipped with shift {(key) interlock cable, remove shift (key) in-
terlock cable screw and then disconnect its cable from ignition
switch.

9) Remove steering column from vehicle.

INSPECTION

NOTE:

Vehicles involved in accidents resuiting in body damage,
where steering column has been impacted or air bag
deployed, may have a damaged or misaligned steering col-
umn.

CHECKING PROCEDURE

1) Check that two capsules are attached to steering column brack-
et securely. Check clearance between capsules and steeting
column bracket. Clearance should be 0.0 mm (0.0 in.) on both
sides. If found loose or clearance, replace steering column as-
sembly.

2) Check two plates for any damages such as crack or breakage.
If anything is found faulty, replace as steering column assembly.

3) Take measurement “a” as shown. If it is shorter than specified
length, replace column assembly with new one.

Length “a”: 895 + 0.8 mm (35.24 £ 0.03 in.)
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4) Check steering column lower seal for breakage or deformation.
If found defective, replace.

1. Steering column lower seal

5) Check steering shait joints and shatft for any damages such as
crack, breakage, malfunction or excessive play.
If anything is found faulty, replace as steering shaft lower assem-
bly or steering column assembly.

6) Check steering shaft for smooth rotation.
If found defective, replace as column assembly.

7) Check steering shaft and column for bend, cracks or deforma-
tion.
If found defective, replace as column assembly.

INSTALLATION

In engine room

CAUTION:
After tightening steering column mounting bolts, steering
shaft joint bolts should be tightened.

1} Be sure that front wheels and steering wheel are in straightfor-
ward state.

2) If equipped with shift (key) interlock cable, install shift (key) inter-
tock cable to ignition switch.

3) Install steering column assembly to dash pane!l and upper
bracket so that boss of steering column lower seal and all around
it project out of hole in dash panel into engine room. Tighten
steering column lower bolts (4 pcs) first and then upper bolts (2
pcs) to specified torque.

In cabin

Tightening Torgue
(a): 23 N'm (2.3 kg-m, 17.0 Ib-ft)

1. Steering column

2@ 2. Mounting bolt
3. Steering column lower seal
4. Dash panel
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1. Steeting shaft joint
2. Steering shaft {column side)
3. Marks

1. Steering shaft joint
2. Bolt (column side}
3. Bolt {shaft lower assembly side)

% 1. Stearing column hole cover
*: |f equipped

4} Install steering shatft joint fo steering shaft by matching it to
marks made before removal.

5) Install shaftjoint bolt (column side} to steering shaft joint. Tighten
shaft joint bolt {column side) to specified torque first and then
shaft joint bolt (shaft lower assembly side) to specified torque.

Tightening Torque
(b): 25 N-m (2.5 kg-m, 18.0 |b-ft)

8} If combination switch is removed, install combination switch.
Refer to “Combination Switch” earlier in this section.

7) Connect all connectors that have been removed in “Removal’.

8) Install steering column hole cover.

9) If steering wheel is removed, install steering wheel. Refer to
“Steering Wheel” earlier in this section.
10) Connect negative battery cable.
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1. Steering column
2. Steering lock

1. Genter punch (with sharp point)
2. Steering lock mounting bolt

1. Steering column
2. Steering shait

1. Steering column |

2. Lower position
3. Upper position

STEERING LOCK ASSEMBLY (IGNITION
SWITCH)

REMOVAL
1) Remove steering column. Refer to “Steering Column” eatlier in
this section.

2) Using center punch as shown, loosen and remove steering lock
mounting bolts.

NOTE:
Use care not to damage aluminum part of steering lock
body with center punch.

3) Turnignition key to “ACC” or “ON” position and remove steering
lock assembly from steering column.

INSTALLATION

1} Position oblong hole of steering shaft in the center of hole in col-
umn.

2) Turn ignition key to “"ACC” or “ON” position and instali steering
lock assembly onto column.

3) Now turn ignition key to "LOCK"” position and pull it out.

4) Align hub on lock with oblong hole of steering shaft and rotate
shaft to assure that steering shaft is locked.

5) Tighten new bolts until head of each bolt is broken off.

6) Turn ignition key to “ACC” or “ON” position and check to be sure
that steering shaft rotates smoothly. Aiso check for lock opera-
tion.

7) Install steering column. Refer to “Steeting Column™ earlier in this
section.

ADJUSTABLE STEERING COLUMN RELEASE
LEVER

INSPECTION

Check to make sure that following:

® Steering column moves smoothly when adjustable steering col-
umn release lever is at lower position {i.e., steeting column is not
locked).

® Steering column is fixed securely when adjustable steering col-
umn release lever is at higher position (i.e., steering column is
locked).
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1. Steering column assembly
2. Steering shaft joint
3. Marks

. Steering column assembly

. Steering shaft joint

. Steering shaft lower assembly

. Bolt {column side)

. Bolt (shaft lower assembly side}

oK =

1. Steering shaft lower assembly
2, Steering shaft lower assembly lower joint bolt
3. Steering shatft joint

STEERING SHAFT LOWER ASSEMBLY

REMOVAL

1) Turn steering wheel 50 that vehicle’s front tires are at straight-
ahead position.

2) Turn ignition switch to “LOCK” position and remove key.

3} Make alignment marks on shaft joint and shaift {column side} for
a guide during reinstallation.

4) After removing bolt on column side of shaft joint and loosening
bolt on its shaft lower assembly side, move shaft joint to shaft
lower assembly side (in arrow direction in figure).

5} Make alignment marks on shaft lower assembly lower joint and
pinion shaft for a guide during reinstallation.

6) Remove shaft lower assembly lower joint bolt and then remove
shaft lower assembly.

7) Remove shaft joint bolt (shaft lower assembly side) from shaft
joint and then remove shaft joint from shaft lower assembly.
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1. Steering shaft joint
2. Stearing shaft lower assembly

1. Steering shaft lower assembly
2. Steering shaft lower assembly lower joint bolt
3. Steering shait joint

1. Steering column assembly
2. Steering shaft joint
3. Marks

1. Steering shaft joint
2. Bolt (steering column assembly side)

3. Bolt (steering shaft lower assembly side)

INSTALLATION

1) Be sure that front wheels and steering wheel are in straightfor-
ward state.

2) Align flat part “A” of shaft lower assembly with bolt hole “B” of
shaft joint as shown. Then insert shaft joint into shaft lower as-
sembly.

3) Install shaft joint bolt {(shaft lower assembly side) to shaft joint.
Then tighten it by hand.

4) Insert pinion shaft into shaft lower assembly lower joint by
matching it to marks made before removal. And then install shaft
lower assembily lower joint bolt to shaft lower assembly lower
joint. Tighten it to specified torque.

Tightening Torque
(a): 25 N'm (2.5 kg-m, 18.0 Ib-ft)

5) Install steering shaft joint to steering shaft by matching it to
marks made before removal.

&) Install shaft joint bolt (column side) to shaft joint. Tighten shaft
joint bolt (column side) to specified torque first and then shaft
joint bolt (shaft lower assembly side) to specified torque.

Tightening Torque
(b): 25 N'm (2.5 kg-m, 18.0 Ib-ft)
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1. Capsule
2. Steering column bracket
3. Plate

1. Steering column lower seal

CHECKING STEERING COLUMN FOR
ACCIDENT DAMAGE

NOTE:

Vehicles involved in accidents resulting in body damage,
where steering column has been impacted or air bag
deployed, may have a damaged or misaligned steering col-
umn.

CHECKING PROCEDURE

1) Check thattwo capsules are attached to steering column brack-
et securely. Check clearance between capsules and steering
column bracket. Clearance should be 0.0 mm (0.0 in.) on both
sides. If found loose or clearance, replace steering column as-
sembly.

2) Check two plates for any damages such as crack or breakage.
If anything is found faulty, replace as steering column assembly.

[{F 1)

3) Take measurement “a” as shown. If it is shorter than specified
length, replace column assembly with new one.

Length “a”: 895 + 0.8 mm (35.24 £ 0.03 in.)

4) Check steering column lower seal for breakage or deformation.
if found defective, replace.

5) Check steering shaft joints and shaft for any damages such as
crack, breakage, malfunction or excessive play.
If anything is found faulty, replace as steering shaft lower assem-
bly or steering column assembly.

8) Check steering shaft for smooth rotation.
If found defective, replace as column assembly.

7) Check steering shaft and column for bend, cracks or deforma-
tion.
If found defective, replace as column assembly.
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TIGHTENING TORQUE SPECIFICATIONS

Fastening parts

Tightening torque

N-m kg-m Ib-ft
Steering shaft nut 33 3.3 23.5
Steering column mounting bolt 23 23 17.0
Steering shaft joint bolt 25 2.5 18.0
Steering shaft lower assembly lower joint bolt 25 25 18.0

09944-36011
Steering wheel remover

SPECIAL TOOL
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SECTION 3C1

AIR BAG STEERING WHEEL AND COLUMN

WARNING:

e Service on and around the air bag system components or wiring must be performed only by an autho-
rized SUZUKI dealer. Please observe all WARNINGS and “Service Precautions” under “On-Vehicle
Service” in air bag system section before performing service on or around the air bag system compo-
nents or wiring. Failure to follow WARNINGS could resuit in unintentional activation of the system
or could render the system inoperative. Either of these two conditions may resuit in severe injury.

e The procedures in this section must be followed in the order listed to disable the air bag system tem-
porarily and prevent false diagnostic trouble codes from setting. Failure to follow procedures could
resultin possible activation of the air bag system, personal injury or otherwise unneeded air bag sys-
tem repairs.

CAUTION: _

When fasteners are removed, always reinstall them at the same location from which they were re-
moved. If a fastener needs to be replaced, use the correct part number fastener for that application. If
the correct pari number fastener is not available, a fastener of equal size and strength (or stronger) may
be used. Fasteners that are not reused, and those requiring thread-locking compound, will be called
out. The correct torque value must be used when installing fasteners that require it. If the above proce-
dures are not followed, parts or system damage could result.

CONTENTS
GENERAL DESCRIPTION ............. 3C1- 2 Centering contactcail .............. 3C1- 6
DIAGNOSIS ...........ovvviiiniiinns, 3C1- 3 Contact coil and combination switch
Inspection and repair required after asse:mbly .......................... 3C1- 7
accident . ... 3C1- 3 Steering column ........... R e 3C1- 9
ON-VEHICLE SERVICE ... .. . 3ci- 3 i;germgb [iock as'semblgl( (lgnltlclm switch) 3C1-11
Service precautions .. ................ 3C1- 3 | g\'f::a e steering column release 3C1-11
B!ag;?ss a_ncbl SOVICING ..o 3C1- 3 Steering shaft lower assembly ......... 3C1-11
Isabling air bag system ... 3C1- 3 Checking steering column for accident
Enabling air bag system ............ 3C1- 3 JaMAGE v e 3C1-12
Hgndlmg andstorage .............. 3C1- 3 TIGHTENING TORQUE
5 Disposal ..ot 3C1- 3 SPECIFICATIONS ................... 3C1-12
rlvef air bag (inflatory module ........ 3C1- 4 SPECIAL TOOL ..o oo 301-12
Steeringwheel ...................... 3C1- 6
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GENERAL DESCRIPTION

This double tube type steering column has following three important features in addition to the steering function:
® The column is energy absorbing, designed to compress in a front-end collision.

® The ignition switch and lock are mounted conveniently on this column.

® With the column mounted lock, the ignition and steeting operations can be locked to inhibit theft of the vehicle,
To insure the energy absorbing action, it is important that only the specified screws, bolts, and nuts be used as
designated and that they are tightened to the specified torque. When the column assembly is removed from the
vehicle, special care must be taken in handling it. Use of a steering wheel puller other than the one recommended
in this manual or a sharp blow on the end of the steering shatft, leaning on the assembly, or dropping the assembly
could shear the plastic shear pins which maintain column length and position.

The driver air bag (inflator) module is one of the supplemental restraint (air bag) system components and is
mounted to the center of the steering wheel. During certain frontai crashes, the air bag system supplements the
restraint of the driver's and passenger's seat belts by deploying the air bags. The air bag (inflator) module should
be handled with care to prevent accidental deployment. When servicing, be sure to observe all WARNINGS in this
section. Refer to “Service Precautions” in SECTION 10B.

1. Driver air bag {inflator) module 7. Steering column assembly

2. Steering wheel 8. Steering lock assembly

3. Steering wheel nut 9. Steering column hole cover

4. Contact coil and combination switch assembly 10. Steering shaft joint

5. Steering column upper cover 11. Steering lower shaft assembly

6. Steering column lower cover 12. Adjustable steering column release lover

13. Steering column: lower seal
*: I equipped
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DIAGNOSIS

For diagnosis of the steering wheel and steering column, refer to
SECTION 3. For diagnosis of the air bag system, refer to SECTION
10B.

INSPECTION AND REPAIR REQUIRED AFTER
ACCIDENT

After an accident, whether the air bag has been deployed ot not, be
sure to perform checks, inspections and repairs described under
“Checking Steering Column For Accident Damage” in this section
as well as “Repairs And Inspections Required After Accident” in
SECTION 10B.

ON-VEHICLE SERVICE
SERVICE PRECAUTIONS

For service precautions, refer to “Service Precautions” under “On-
Vehicle Service” in SECTION 10B,

DIAGNOSIS AND SERVICING
For diagnosis and servicing, refer to “Diagnosis And Servicing” un-
der “Service Precautions” in SECTION 10B.

DISABLING AIR BAG SYSTEM
For disabling air bag system, refer to “Disabling Air Bag System”
under “Service Precautions” in SECTION 10B.

ENABLING AIR BAG SYSTEM
For enabling air bag system, refer fo “Enabling Air Bag System” un-
der “Service Precautions” in SECTION 10B.

HANDLING AND STORAGE
For handling and storage, refer to “Handling And Storage” under

“Service Precautions” in SECTION 10B.
DISPOSAL

For disposal, refer to “Disposal” under “Service Precautions” in
SECTION 10B.
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1. Mounting boit

pw

Driver air bag (inflator) modute connector
Hern connector
. Driver air bag (inflator) modute
. Steering whesl

DRIVE AIR BAG (INFLATOR) MODULE

WARNING:

When handling an air bag (inflator) module, be sure to read
“Service Precautions” under “On-Vehicle Service” in SEC-
TION 10B and observe each instruction. Failure to follow
them could cause a damage to the air bag (inflator) module
or result in personal injury.

REMOVAL

1) Disconnect negative battery cable at battery terminal.
2} Disable air bag system. Refer to “Disabling Air Bag System” un-
der “Service Precautions” in SECTION 10B.

3) Loosen 2 bolts mounting driver air bag (inflator) moduie till it
turns freely, pull them out and fix them to bolt clamps.
4) Remove air bag (inflator) module from steering wheel.

5) Remove driver air bag (inflator) module (yeliow) connector and
horn connector from steering wheel.
6) Disconnect driver air bag (inflator) module (yellow) connector of

driver air bag (inflator) module and horn connector as shown in
the figure.

i) Release locking of lever.
ii) After unlocked, disconnect connector.

WARNING:

Special care is necessary when handling and storing a
live (undeployed) air bag (inflator) module. Observe
“Service Precautions” under “On-Vehicle Service” in
SECTION 10B. Otherwise, personal injury may result.
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1. Trim cover (pad surface)
2. Inflator case
3. Wire harness

DA LGN =

8, (a)

. Driver air bag {inflator) module connector

Horn connestor

. Driver air bag (inflator) module
. Steering wheel

. Mounting boit (left side)

. Mounting bolt (right side)

INSPECTION

WARNING:
Never disassemble air bag (inflator) module or measure its
resistance. Otherwise, personal injury may result.

CAUTION:
if air bag (inflator) module was dropped from a height of 90
em (3 ft) or more, it should be replaced.

Check air bag (inflator) module visually and if any of the following

is found, replace it with a new one.

¢ Air bag being deployed

e Trim cover (pad surface) being cracked

® Wire harness or connector being damaged

® Air bag (inflator) module being damaged or having been exposed
to strong impact (dropped)

INSTALLATION

1) Connect horn connector securely.

2) Connect yellow connector of driver air bag (inflator) module con-
nector as shown in the figure securely.
i)y Connect connector.
i} Lock connector with lock lever.

3) Install horn connector and driver air bag (inflator) module con-
nector.

4) Install driver air bag (inflator) module to steering wheel, taking
care so that no part of wire harness is caught between them.

5) Make sure that clearance between module and steering wheel
is uniform all the way.

6) Tighten driver air bag {inflator) module mounting bolt (left side)
to specified torque first and then driver air bag (inflator) module
mounting bolt (right side) to specified torque.

Tightening Torque
(a): 9 N'm (0.9 kg-m, 6.5 [b-ft)

7) Connect negative battery cable.
8) Enable air bag system. Refer to “Enabling Air Bag System” un-
der “Service Precautions” in SECTION 10B.
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1. Make alignment marks

1. Steering wheel

Turn slowly till coil stops

Turn contact coil back about 2 and
a half turns

1. Align marks

STEERING WHEEL

CAUTION:

Removal of the steering wheel allows the contact coil to turn
freely but do not turn the contact coil (on the combination
switcit) more than allowable number of turns (about two and
a half turns from the center position clockwise or counter-
clockwise respectively), or coil will break,

REMOVAL

1) Remove driver air bag (inflator) module from steering wheel re-
ferring to “Driver Air Bag (Inflator) Module” earlier in this section.

2) Remove steering shaft nut.

3) Make alignment marks on steering wheel and shaft for a guide
during reinstallation.

4) Remove steering wheel with special tool.

Special Tool
(A): 09944-36011

CAUTION:

Do not hammer the end of the shaft. Hammering it will
loosen the plastic shear pins which maintain the column
length and impair the collapsible design of the column.

CENTERING CONTACT COIL

1) Checkthatvehicle’s wheels (fronttires) are set at straight-ahead
position.

2) Check that ignition switch is at “LOCK” position.

3) Turn contact coil counterclockwise slowly with a light force till
contact coil will not turn any further.

NOTE:

Contact coil can turn about 5 turns at maximum, that is, if
it is at the center position, can turn about two and a half
turns both clockwise and counterclockwise.

4) From the position where contact coil became unable to turn any
further (it stopped), turn it back clockwise about two and a half
rotations and align center mark with alignment mark.
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(2

1. Lugs
2. Grooves
3. Alignment marks

INSTALLATION

1) Checkthatvehicle's front tires are at straight-ahead position and
contact coil is centered. Refer to “Centering Contact Coil” earlier
in this section.

CAUTION:

These two conditions are prerequisite for installation of
steering wheel. If steering wheel has been installed with-
out these conditions, contact coil will break when steer-
ing wheel is turned.

2) Install steering wheel to steering shaft with 2 lugs on contact coil
fitted in two grooves in the back of steering wheel and also align-
ing marks on steering wheel and steering shaft.

3) Tighten steering shaft nut to specified torque.

Tightening Torque
(a): 33 N-m (3.3 kg-m, 23.5 |b-ft)

4) Install driver air bag (inflator) module to steering wheel. Refer to
“Driver Air Bag (Inflator) Module” earlier in this section.

CONTACT COIL AND COMBINATION SWITCH
ASSEMBLY

CAUTION:

Do not turn contact coil (on combination switch) more than
allowable number of turns (about two and a half turns from
the center position clockwise or counterclockwise respec-
tively), or coil will break.

1. Steering column hole cover
*: Ifequipped

1. Screw
2. Steering column upper cover * : Standard screw
3. Steering column lower cover %% : Tapping screw

REMOVAL

1) Remove steering wheel from steering column, Refer to “Steer-
ing Wheel” earlier in this section.

2) Remove steering column hole cover.

3) Remove steering column cover screws (3 pcs).

4) Separate upper cover and lower cover, then remove them.

5) Disconnect all connectors for contact coil and combination
switch assembly.



3C1-8 AIR BAG STEERING WHEEL AND COLUMN

6) Remove contact coil and combination switch assembly from
steering column.

1. Contact coil and cornbination switch assembly
2. Screw

INSPECTION

Check contact coil and combination switch wire harness for any
signs of scorching, melting or other damage. [f it is damaged, re-
place.

1. Contact coil andt combination switch assembly

INSTALLATION
1) Check to make sure that vehicle’s front tires are set at straight-
ahead position and then ignition switch is at “LOCK” position.

2) Install contact coil and combination switch assembly to steering
column.

NOTE:

New contact coil and combination switch assembly is sup-
plied with contact coil set and held at its center position
with alock pin and seal. Remove this lock pin after installing
contact coil and combination switch assembly to steering
column.

1. Seal (if equipped, remove lock pin after installing
contact coil and combination switch assembly.)

2. Lock pin (if equipped, remove lock pin after instailing
contact coil and combination switch assembly.)
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1. Screw
2. Steering column upper cover +* 1 Standard screw
3. Steering column lower cover %% : Tapping screw

® 1. Steering column hole cover
%: If equipped

3) Connect all connectors that have been removed in “Removal”.
4) Install steering column upper and lower cover, and then tighten
steering column cover screws.,

CAUTION:

When installing lower cover and upper cover, be careful
so that contact coil and combination switch lead wire is
not caught hetween covers.

5) Install steering column hole cover.
6) Install steering wheel to steering column. Refer to “Steering
Wheel” earlier in this section.

STEERING COLUMN

CAUTION:

Once the steering column is removed from the vehicle, the
column is extremely susceptible to damage.

Dropping the column assembly on its end could collapse
the steering shaft or loosen the plastic shear pins which
maintain column length leaning on the column assembly
could cause it to bend or deform.

Any of the above damage could impair the column’s col-
lapsible design.

When loosening steering column mounting bolts, make
sure that steering column assembly and steering shaft low-
er assembly have been separated. Loosening them with
steering column assembly and steering shaft lower assem-
bly assembled could cause damage to bearing in steering
shaft lower assembly.

NOTE:

When servicing steering column or any column-mounted
component, remove steering wheel. But when removing steer-
ing column simply to gain access to instrument panel compo-
nents, leave steering wheel installed on steering column.
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REMOVAL

WARNING:

Never rest a steering column assembly on the steering
wheel with air bag (inflator) module face down and column
vertical. Otherwise personal injury may result.

1) Disconnect negative battery cable at battery terminal.

2) Disable air bag system. Refer to “Disabling Air Bag System” un-
der “Service Precautions” in SECTION 10B.

3} Remove steering wheel and contact coil and combination switch
assembly, if necessary. Refer to “Steering Wheel” and “Contact
Coil and Combination Switch Assembly” earlier in this section,
Perform the following procedure if not removing steering wheel
and/or combination switch.

i) Turnsteering wheel so that vehicle’s fronttires are at straight-
ahead position.
iy Turn ignition switch to "LOCK” position and remove key.

4) Refer to “Removal” steps 3) to 9) under “Steering Column” of

“On-Vehicle Service” in SECTION 3C.

INSPECTION
Refer to “Inspection” under “Steering Column” of “On-Vehicle Ser-
vice” in SECTION 3C.

INSTALLATION
Noting the followings, refer to “Installation” under “Steering Col-
umn” of “On-Vehicle Service” in SECTION 3C.

o |f contact coil and combination switch assembly is removed,
instail it, referring to “Contact Coil And Combination Switch As-
sembly” earlier in this section.

e If steering wheel is removed, install it, referring to “Steering
Wheel” earlier in this section.

® After installing steering column assembly, be sure to enable air
bag system by referring to “Enabling Air Bag System” under “Ser-
vice Precautions” in SECTION 10B.
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STEERING LOCK ASSEMBLY (IGNITION
SWITCH)

REMOVAL

1) Remove steering column. Refer to “Steering Column” earlier in
this section.

2) Refer to "Removal” steps 2) to 3) under “Steering Lock (Ignition
Switch)” of “On-Vehicle Service” in SECTION 3C.

1. Steering column
2. Steering lock

INSTALLATION

1) Refer to “Installation” steps 1) to 6) under “Steering Lock (Igni-
tion Switch)” of “On-Vehicle Service” in SECTION 3C.

2) Install steering column. Refer to “Steering Column” earlier in this
section.

ADJUSTABLE STEERING COLUMN RELEASE
LEVER

Refer to “Adjustable Steering Column Release Lever” under “On-
Vehicle Service” in SECTION 3C.

STEERING SHAFT LOWER ASSEMBLY

CAUTION:

Never turn steering wheel while steering shaft lower assem-
bly is removed.

Should it have been turned and contact coil (on combina-
tion switch) have got out of its centered position, it nheeds
to be centered again. Also, turning steering wheel more
than about two and a half turns will break contact caoil.

Forremoval and installation of steering shaft lower assembly, Refer
to “Steering Shaft Lower Assembly” under “On-Vehicle Service” in
SECTION 3C.
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CHECKING STEERING COLUMN FOR
ACCIDENT DAMAGE

Refer to “Checking Steering Column For Accident Damage” under
“On-Vehicle Service” in SECTION 3C.

TIGHTENING TORQUE SPECIFICATIONS

Fastening parts Tightening torque
N'm kg-m Ib-ft
Driver air bag {inflator) module bolt 9 0.9 6.5
Steering shaft nut 33 33 23.5
Steering column mounting bolt 23 2.3 17.0
Steering shaft joint bolt 25 2.5 18.0
Steering shaft lower assembly lower joint bolt 25 25 18.0

SPECIAL TOOL

09944-36011
Steering wheel remover
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SECTION 3D

FRONT SUSPENSION

CAUTION:

¢ All front suspension fasteners are an important attaching part in that it could affect the performance
of vital parts and systems, and/or could result in major repair expense. They must be replaced with
one of the same part number or with an equivalent part if replacement becomes necessary. Do not
use a replacement part of lesser quality or substitute design. Torque values must be used as specified
during reassembly to assure proper retention of this part.

¢ Never attempt to heat, quench or straighten any front suspension part. Replace it with a new part or
damage to the part may resulit.
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GENERAL DESCRIPTION

The front suspension is the strut type independent suspension. The upper end of a strut is anchored to the body
by a strut support. The strut and strut support are isolated by a rubber mount.

The lower end of the strut is connected to the upper end of a steering knuckle and lower end of knuckle is attached
to the stud of a ball joint which is incorporated in a unit with a suspension control arm. And this steering knuckle
is connected o the tie rod end.

Thus, movement of the steering wheel is transmitted to the tie rod end and then to the knuckle, eventually causing
the wheel-and-tire to move.

Body

. Strut assembly

. Steering knuckle

. Suspension controf arm
{lower arm)

. Ball stud

. Wheelbearing

. Axle shaft drive flange

. Wheel

-P-(:JI\J:-A

WO
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DIAGNOSIS
DIAGNOSIS TABLE

Refer to Section 3.

STABILIZER BAR AND BUSHING CHECK

BAR
Inspect for damage or deformation. If defective, replace.

BUSHING ‘
Inspect for damage, wear or deterioration. If defective, replace.

STRUT DAMPER AND/OR COIL SPRING
CHECK

1) Inspect strut for oil leakage. if strut is found faulty, replace it as
an assembly unit, because it can not be disassembled.

2) Strut function check
Check and adjust tire pressures as specified.
Bounce body three or four times continuously by pushing front
end on the side with strutto be checked. Apply the same amount
of force at each push and note strut resistance both when
pushed and rebounding.
Also, note how many times vehicle body rebounds before com-
ing to stop after hands are off. Do the same for strut on the other
side.
Compare strut resistance and number of rebound on the right
with those on the left.
And they must be equal in both. With proper strut, body should
come to stop the moment hands are off or after only one or two
small rebounds. If struts are suspected, compare them with
known good vehicle or strut.

3) Inspect for damage or deformation.

4) Inspect strut boot for damage or crack.

8) Inspect for cracks or deformation in spring seat.

8) Inspect for deterioration of bump stopper.

7} Inspect strut mount for wear, cracks or deformation.
Replace any parts found defective in steps 2) — 7).

SUSPENSION ARM/KNUCKLE CHECK

Inspect for cracks, deformation or damage.
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FRONT SUSPENSION

N

SUSPENSION CONTROL ARM JOINT CHECK

1) Check for smoothness of rotation.

2} Inspect ball stud for damage.

3) Inspect dust cover for damage.

Replace any parts found defective in steps 1) — 3).

SUSPENSION CONTROL ARM BUSHING
CHECK

Inspect for damage, wear or deterioration.

WHEEL DISC, NUT & BEARING CHECK

1) Inspect each wheel disc for dents, distortion and cracks.
Disc in badly damaged condition must be replaced.

2} Check wheel nuts for fightness and as necessary, retighten
them to specification.

Tightening Torgue
(a): 95 N'm (9.5 kg-m, 69.0 lb-ft)

3) Checkwheel bearing for wear. After retightening lock nut to spe-
cified torque, apply dial gauge to wheel hub center and measure
thrust play.

Thrust play limit: 0.05 mm (0.002 in.)

When measurement exceeds limit, replace bearing.

4) By rotating wheel actually, check wheel bearing for noise and
smooth rotation. If defective, replace bearing.
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1. Suspension control arm
2. Stabilizer bar

3. Stabilizer ball joint

4. Ball joint bushings

5. Ball joint washers

6. Ball joint nuts
7. Bracket bolts

— A !
__,54\1\/ B
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1. Painted
2. Mount bracket

ON-VEHICLE SERVICE

STABILIZER BAR/BUSHINGS

REMOVAL

1) Hoist vehicle.

2) Remove stabilizer bar mount bush bracket bolts.

3) Remove stabilizer ball joint nuis, washers and bushings.
4} Remove stabilizer bar with its ball joints.

5) Disconnect stabilizer ball joints from stabilizer bar.

INSTALLATION

NOTE:

For correct installation of stabilizer bar, side-to-side, be sure
that color paint on stabilizer bar aligns with mount bush, both
right and left, as shown. And face color paint to lower side.

1) Connect stabilizer ball joints and stabilizer bar.
2} Install stabilizer ball joints to lower arms.

NOTE:
Do not tighten stabilizer ball joint nuts completely,

3) Install stabilizer bar mount bush brackets.

4) When installing stabilizer, loosely assemble all components
while insuring that stabilizer is centered, side-to-side.
Check that ball joint is set at neutral position seeing from body
upper side.

5) Tighten stabilizer bracket bolts and stabilizer ball joint nuts to
specified torque.

Tightening Torque

(a): 29 N'm (2.9 kg-m, 21.0 Ib-ft)
(b): 50 N‘m (5.0 kg-m, 36.5 Ib-ft)
(c): 23 N'm (2.3 kg-m, 17.0 Ib-ft)
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1. Strut tower bar

. Steut bracket bolts
. Lower arm
. Jack

[ EVEC

1. Strut support nuts

STRUT DAMPER

REMOVAL
1) Remove strut tower bar. (If equipped)

2) Hoist vehicle, allowing front suspension to hang free.

3) Remove wheel.

4) Remove E-ring securing brake hose and take brake hose off
strut bracket as shown.

5) Ifequipped with ABS, remove front wheel speed sensorharness
clamp bolt.

8) Remove strut bracket bolts, then support lower arm with jack.

7) Remove strut support nuts.
Hold strut by hand so that it will not fall off.
8) Remove strut.
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(c}

(b)

1. E-ring
2. Bracket end surface

INSTALLATION

1) Install strut by reversing Removal steps 1) — 8). Insert bolts in
such a direction as shown.

2) Torque all fasteners to specifications.

Tightening Torque

{a): 55 N-m (5.5 kg-m, 40.0 Ib-ft)
(b): 95 N-m (9.5 kg-m, 69.0 Ib-ft)
(c): 50 N'm (5.0 kg-m, 36.5 Ib-ft)

NOTE:
Brake hose installation.

Don’t twist hose when installing it. Install E-ring as far as
bracket end surface as shown.
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COIL SPRING

REMOVAL

1) Hoist vehicle, allowing front suspension to hang free.
2) Remove wheels.

3) Remove axle shaft drive flange.

4) Remove front drive shaft circlip and washer,

1. Girclip
2. Washer

5) Remove caliper bolts and suspend caliper with a wire hook.

1 CAUTION:

Hang removed caliper with a wire hook so as to prevent
brake hose from bending and twisting excessively or be-
ing pulled.

Don’t operate brake pedal with pads removed.

S1I=1

6} If equipped with ABS, remove harness clamp bolt and remove
front wheel speed sensor from knuckle.

CAUTION:

1 e Do not pull wire harness when removing front wheel
speed sensor.

¢ Do not cause damage to surface of front wheel speed
sensor and do not allow dust, etc. to enter its installa-
tion hole.

1. Front wheel
speed sensor
2. Hamess clamp bolt

7) Remove brake disc.

NOTE:
If brake disc can not be removed by hand, use 8 mm bolts
as shown.
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8) Remove stabilizer bar, refer to steps 2) to 5) of item STABILIZ-

ER BAR/BUSHINGS REMOVAL in this section.
9) Disconnect tie rod end from knuckle by using puller.

10) Support lower arm, using jack as shown.

11) Remove strut bracket bolts.

12) Remove ball stud castle nut.
13) Using puller, disconnect knuckle from ball stud.

14) Remove knuckle and wheel hub comp, while lowering jack.
15) Remove coil spring.

1. Coil spring
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of

1. Spring seat

“4 e p?

1. Circlip
2. Large diameter

nAn 2, (a)

1. Axle shaft drive flange
2. Bolt

INSTALLATION
Reverse removal procedure to install coil spring.

NOTE:

Upper and lower diameters of coil spring are different.

Bring larger diameter end at bottom and set its open end in
place on spring seat.

® Be sure to use specified torgue for tightening each fastener.

& Refer to torque specification chart at the end of this section.

® Asforball stud nut, be sure to insert split pin and bend it after tight-
ening it.

¢ Tighten tie-rod end nut with pushing ball stud {o upper side so as
not ball stud to be rotated.

® Apply lithium grease to front drive shaft washer and front wheel
spindle outer.

“A”: Grease 99000-25010

e When installing circlip to drive shaft, utilize screw hole in drive
shaft to pull it out and bring large diameter of circlip at right as
shown,

e When installing axle shaft drive flange to wheel hub, apply sealant
to mating surface of axle shaft drive flange and tighten flange bolt
to specified torque.

“A”: Sealant 99000-31090

Tightening Torque
(a): 25 N'm (2.5 kg-m, 18.0 Ib-ft)
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1. Front wheel speed sensor
2. Bolt
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1. Spring rubber
seat
2. Bump stopper
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® Check that no foreign material is attached to sensor and rotor.
Install wheel speed sensor and its harness clamp.

Tightening Torque
(a): 10 N-m (1.0 kg-m, 7.5 Ib-ft)
(b): 23 N'm (2.3 kg-m, 17.0 lb-ft)

CAUTION:

® Do not pull wire harness or twist more than necessary
when installing front wheel speed sensor.

¢ Fit harness grommet to inner fender securely.

® Check that there is no clearance between sensor and knuckle.

BUMP STOPPER/SPRING RUBBER SEAT

REMOVAL

1} Remove coil spring. Refer to steps 1) to 15) of item COIL
SPRING REMOVAL in this section.

2) Remove spring rubber seat.

3) Remove bump stopper, using special tool.

Special Tool
(A): 09941-66010

INSTALLATION
1) Tighten bump stopper to specified torque, using special tool.

Tightening Torque
(a): 50 N'm (5.0 kg-m, 36.5 Ib-ft)

2) Install spring rubber seat.
3} Install coil spring. Refer to item COIL SPRING INSTALLATION
in this section.
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[S 00 Sl VI

. Wheel hub

. Wheel bearing

. Circlip

. Wheael bearing oil seal
. Wheel hub oil seal

WHEEL HUB/BEARING/OIL SEAL

REMOVAL
1) Hoist vehicle and remove wheel.
2) Remove axle shaft drive flange.

3) If equipped with ABS, remove wheel speed sensor from knuckle
and harness clamp from strut.
4} Remove caliper bolt and suspend caliper.

CAUTION:

Hang removed caliper with a wire hook of the like so as to
prevent brake hose from bending and twisting excessively
or being pulled.

Don’t operate brake pedal with pads removed.

5) Remove brake disc.
NOTE:
if brake disc can not be removed by hand, use 8 mm bolts as
shown.

8) Remove front wheel bearing lock washer by loosening 4 screws.

7) Remove front wheel bearing lock nut by using special tool.

Special Tool
(A): 09951-16050

8) Remove front wheel bearing washer.
9) Remove wheel hub complete with bearings and oil seals.
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1. Sensor rotor 3. Vise
2. Wheel hub 4. Flatend rod

1. Wheel hub
ofl seal

2, Wheel bearing
oil seal

1. Oil hydraulic press
2. Drift
3. Bearing race

NQTE:
If wheel hub can not be removed by hand, use special tools
as shown.

Special Tool
(B): 09943-35511
(C): 09942-15510

10) Remove sensor rotor from wheel hub as shown (if equipped
with ABS).

CAUTION:

Pull out sensor rotor from wheel hub gradually and
evenly.

Attempt to pull it out partially may cause it to be de-
formed.

11} Remove oil seals.

12) Remove bearing circlip.

13) Using hydraulic press and drift, remove bearing race.
14) Remove hub bolts from hub.
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INSTALLATION

. Bearing lock washer
Screw

. Bearing lock nut

. Wheel bearing washer
Wheel hub

Bolt

. Wheel bearing

. Circlip

. Wheel bearing cil seat
. Wheel hub cil seal

-

t. Oil hydraulic press
2. Hub botlt

(E)

i
cm

Cassette type double taper
roller bearing

1) Insert new stud in hub hole. Rotate stud slowly to assure serra-
tions are aligned with those made by original bolt.

2) Using special tools, press-fit bearing outer race untii its end con-
tacts stepped surface of wheel hub.

Special Tool
(D): 09944-68210
(E): 09924-74510

3) Install front wheel bearing

NOTE:

e As front wheel bearing is cassette type double taper roller
bearing, it must be replaced as whole unit when replace-
ment becomes necessary.

e Cassette type double taper roller bearing is so designed
as to provide proper pre-load as long as it is tightened to
specified torgue.

Therefore, it requires no pre-load check after installation,
unlike conventional taper roller bearing.

e Apply wheel bearing grease between bearings.

“A”: Grease 99000-25010

4) Install bearing circlip.
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=
E=3—:2
1. Wheel hub s
oil seal /
2. Wheel bearing e

oil seal

oil seal
2. Wheel hub
oil seal

1. Wheel bearing

1. Steel plate

2. Pipe
Inside diameter
100 mm (3.94 in)
106 mm {4.17 in}

3. Sensor rotor

4. Wheel hub

5. Hydraulic press

)

5)

6)

7)

8)

9)

10)

Drive in oil seals by using special tools.

Special Tool
(F): 09944-66010
(G): 09924-74510

Apply lithium grease to lip portion and hollow of oil seal.

NOTE:
Amount of grease applied to hollow in oil seal should be
more than 60% of its vacant space.

“A™: Grease 99000-25010

Install sensor rotor as shown (if equipped with ABS).

NOTE:

® Pipe used here should have inner diameter of 100 mm
(3.94 in.) - 106 mm (4.17 in.) and its out side should not
contact teeth of sensor rotor.

® Use care not to insert wheel hub diagonally.

Install wheel hub complete with bearings and oil seals onto
front wheel spindle.
Install bearing washer.

Tighten wheel bearing lock nut to specified torque while turning
wheel hub by hand.

Special Tool
(A): 09951-16050

Tightening Torque
(a): 216 N'm (21.6 kg-m, 157 Ib-ft)
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(b)

1. Lock washer

1. Frontwheel
spead sensor bolt
2. Harness clamp bolt

11) Using lock washer, lock bearing lock nut. If ock screw hole is
not aligned with screw hole in lock nut, turn lock nut in tighten-
ing direction till they align.

Tightening Torque
(b): 1.5 N'm (0.15 kg-m, 1.1 Ib-ft)

12) Apply lithium grease to front drive shaft joint washer and front
wheel spindle outer. (Refer to COIL SPRING INSTALLATION).

13) Install circlip to drive shaft and drive flange to wheel hub, refer-
ring to COIL SPRING INSTALLATION.

14) if equipped with ABS, install front wheel speed sensor and har-
ness clamp.

Tightening Torque
(c): 23 N'm (2.3 kg-m, 17.0 |b-ft)
(d): 10 N-m (1.0 kg-m, 7.5 Ib-ft)

15) Install brake disc and caliper assembly.

Tightening Torque
(e): 85 N-m (8.5 kg-m, 61.5 Ib-ft)

16) Apply sealant mating surface of axle shaft drive flange, then
install axle shaft drive flange and tighten flange bolt to specified
torque.

Tightening Torque
(f): 25 N-m (2.5 kg-m, 18.0 Ib-ft)

“A”: Sealant 99000-31090

17) Install wheel.

Tightening Torque
(g): 95 N'm (9.5 kg-m, 69.0 Ib-ft)
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1. Strut
2. Knuckle

[

1. Dust cover
2. Wheel spindle
3. Knuckle

4. Inner oil seal

KNUCKLE/WHEEL SPINDLE
REMOVAL
1) Hoist vehicle and remove wheel.
2) Remove axle shaft drive flange, drive shaft circlip and washer.

Refer to steps 3) to 4) of item COIL SPRING REMOVAL in this
section.

3) Remove wheel hub. Refer to steps 3) to 9) of item WHEEL
HUB/BEARING/CIL SEAL REMOVAL in this section.
4) Disconnect tie-rod end from knuckle,

5) Remove ball stud nut.
6) Support lower arm with jack.
7) Remove strut bracket bolts from strut bracket.

8) By using puller, disconnect knuckle from ball stud.

9) While lowering jack, remove knuckle/wheel spindle comp.
10} Remove inner oil seal, dust cover and wheel spindle.
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1. Wheelspindle
2. Drive shaft bearing

1. Wheel spindle

2. Drive shaift
bearing

3. Front drive
shaft thrust
washer

4. Inner oil seal

1. Drive shaft bearing
2. Wheel spindle

fa}

11) Remove drive shaft bearing by using special tool.

Special Tool
(A): 09923-74510
(B): 09930-30102

INSTALLATION

Reverse removal sequence to instail knuckle, wheel spindle oil seal

and drive shaft bearing,noting following points.

¢ Install front drive shaft thrust washer with its chanfered side facing
to drive shaft side.

e Install drive shaft bearing by using special tool.

Special Tool
(A): 09913-76010

Dimension “a”: 0 — 1 mm (0 - 0.04 in.)

NOTE:
® When installing wheel spindle to knuckle, coat their mating
surfaces with sealant.

“A”: Sealant 99000-31110

® Also, fill recess in wheel spindle with about 10 g lithium
grease.

“B”: Grease 99000-25010

¢ Tighten wheel spindle nut to specified torque.

Tightening Torque
(a): 50 N'm (5.0 kg-m, 36.5 Ib-ft)
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(@)

® Press-fitting inner ¢il seal.
Drive in inner oil seal until its end contacts stepped surface of
knuckle using special tools.

Special Tool
(B): 09944-66010
(C): 09924-74510

e Apply lithium grease to oil seal lip and into its hollow to fill more
than 60% of its vacant space.

“B”: Grease 99000-25010

® Bending ball stud split pin.
After tightening ball stud castle nut, bend split pin so that it is in
close contact with stud head or castle nut as shown. Also, be sure
to insert its bent end so that its projection (“A” in figure) is made
as small as possibie.

Tightening Torque
(a): 55 N'm (5.5 kg-m, 39.0 ib-ft)

e When installing axle shaft drive flange to wheel hub, apply sealant
1o mating surface of axle shaft drive flange.

“A”: Sealant 99000-31090

Tightening Torque
{a): 25 N'm (2.5 kg-m, 18.0 Ib-ft)

¢ For installation procedures following the above, refer to WHEEL
HUB/BEARING/OIl. SEAL INSTALLATION of this section.

® Tightening torque.
For any tightening torque other than those specified in text, refer
to torque specification table at the end of this section.
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. Castle nut
. Strut bracket bolt
Knuckle

. Coil spring

. Control arm

. Front bushing
. Rear bushing

NP AW =

Cut off flange “An

\

Bush outer diameter

Special tool
(A): 09951-46020

1. Hydraulic press

&
-
'
'Y

1. Hydraulic press

SUSPENSION CONTROL ARM/BUSHINGS

REMOVAL

1) To remove suspension controf arm, use the same procedure as
that for COIL SPRING REMOVAL described previously. Then
proceed as follows.

2) Remove control arm bolts and nuts.

3) Remove control arm.

3-1) Cut flange part of control arm bush (rubber and steel) with us-
ing care not to damage control arm end surface.

Dimension
“A”: approx. 6 mm (0.236 in.)

3-2) Place control arm and special tool on hydraulic press. Set con-
trol arm cutting flange to welded part (1) of the special tool and
control arm joint side to the stepped part (2) of special tool.

CAUTION:

Use special care in driving out control arm bush to
press it vertically.

Or it may cause personally injury.

4) Remove front bushing by using hydraulic press and special
tools, pull out bushing.

Special Tool

(A): 09951-16060
(B): 09924-74510
(C): 09951-46020

5) Remove rear bushing by using hydraulic press and special
tools, pull out bushing.

Special Tool

{C): 09951-46020
(D): 09913-80112
{E): 09925-58210
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1. Hydraulic press

2. Front bushing

A: Bushing flange
contacts housing edge

T

E(F)

‘E’\{DJ

1. Hydraulic press

2. Rearbushing

A: Bushing flange
contacts housing edge

‘%/

INSTALLATION

1) Front bushing
Press-fit front bushing until its flange contacts housing edge of
control arm, use special tools as shown.

Special Tool
(A): 09951-16060
(F): 09913-85210

NOTE:
When press-fitting bushing, compounding oil or soap water
applied to inside of control arm housing will facilitate work.

2} Rear bushing
Press-fit rear bushing until its flange contacts housing edge of
control arm, use special tools as shown.

Special Tool
(E): 09925-58210
(F): 09913-85210

NOTE:
When press-fitting bushing, compounding oil or soap water
applied to inside of control arm housing will facilitate work.

3) Install control arm to chassis.
Tighten suspension arm nut to specified torque after lowering
hoist and vehicle in non-loaded condition.

Tightening Torque
(a): 85 N-m (8.5 kg-m, 61.5 Ib-ft)
(b): 127 N-m (12.7 kg-m, 92.0 Ib-ft)
4) As installation procedure hereafter is the same as that for coil
spring, refer to that section.

NOTE:
For any tightening torque other than those specified in text,
refer to torque specification table at the end of this section.
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TIGHTENING TORQUE SPECIFICATIONS

3]
48 N'm

95 N'm

95 N-mn

(o]
[A)

95 N'm

58 N'm

55 N-m

[€]

[A) (C}
SON'm
1.5Nm
216 N'm
]
]
2.5N-m
S0 N'm
43 85 N-m
I G
it i
i ifr 2
ifi " 1O
il i1 L i
1 ifi Sy ey N
ifi :’y -
L ' ; f_ﬁ
sk
s e )
85 N'm
(B}

65 N'm

23N~m%
()
| NK

85 N'm

127 N'm




FRONT SUSPENSION 3D-23

REQUIRED SERVICE MATERIALS

RECOMMENDED
MATERIALS SUZUK| PRODUCT USE NO.
Bearing inner cil seal/drive shaft oil seal | a
Recess of wheel spindles b
Wheel hub oil seal/Bearing oil seal c
Lithium grease SUZUKI SUPER GREASE (A) Wheel bearing d
(99000-25010) Spindle outer washer e
Spindle part of drive shaft f
Spindle bush (inside and flange part) g
Spindle inner washer h
Sealant SUZUK!I BOND NO. 1215 Mating surfaces of wheel spindle 1
{92000-31110) and knuckle
SUZUKI SEALING COM- Front axle cap A
Sealing compound POUND 366E Mating surfaces of wheel hub and drive | B
(99000-31090) flange
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SPECIAL TOOLS

09913-76010 09923-74510 09930-30102 09924-74510
Bearing installer Bearing remover Sliding shaft Bearing installer handle

@

.
\\

09944-66010

09941-66010 09942-15510 09943-35511 Wheel hub/knuckle oil
Bump stopper wrench Sliding hammer Brake drum remover seal installer

U
09951-16060
09944-68210 09951-16050 Control arm bush remover 09951-46020
Bearing & oil seal installer Wheel bearing tightening tool | (front) Control arm remover support
09913-80112 099825-58210 09913-85210

Bearing instailer Qil seal installer Oil seal installer
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SECTION 3E

REAR SUSPENSION

NOTE:

¢ All suspension fasteners are an important attaching part in that it could affect the performance of vital
parts and systems, and/or could result in major repair expense. They must be replaced with one of the
same part number or with an equivalent part if replacement becomes necessary. Do not use a replace-
ment part of lesser quality or substitute design. Torque values must be used as specified during reas-
sembly to assure proper retention of this part.

¢ Never attempt to heat, guench or straighten any suspension part. Replace it with a new part, or damage
to the part may resuit.

CONTENTS
GENERAL DESCRIPTION .............. 3E- 2 Coil Spring
DIAGNOSIS ..., 3E- 3 Lower Rod
Diagnosis Table ...................... 3E- 3 Upper Rod
Shock Absorber Check ................ 3E- 3 lateral Rod .................. AR 3E-10
Lower/Upper/Lateral Rod Check. . ...... 3E- 3 Rear Axle Shaft and Wheel Bearing ... .. 3E-10
Axle Housing and Coil Spring Check .... 3E- 3 Rear Axle Shaftllnner Oil Seal .......... 3E-15
Bearing Retainer & Axle Shaft Inner Oil Rear Axle Housing .................... 3E-16
SealCheck .................. ... ... 3E- 4 TIGHTENING TORQUE
Wheel Disc, Nut & Bearing Check ...... 3E- 4 SPECIFICATIONS ..................... 3E-23
ON-VEHICLESERVICE ................ 3E- 5 REQUIRED SERVICE MATERIALS ...... 3E-23
Shock Absorber .............. ... 3E- 5 SPECIALTOOLS ..........ccovvvvnnnn. 3E-24
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GENERAL DESCRIPTION

Rear suspension is 5 link type of rigid axle which consists of coil springs, rear axle, shock absorbers, upper rods,
lower rods and lateral rod.

The lower rod and upper rod are connected with the axle and body by using bushes so that axle moves up and
down with bushes as their supporting points.

The shock absorber is instailed between the body and axle to absorb up-and-down movement of the vehicle body.

NOTE:

When installing differential gear oil drain
plug, clean the thread portion of the plug and
then apply sealant (SUZUKI BOND No. 1215,
99000-31110) to the portion.

10

399 @

. Rear axte housing
. Coil spring

Axle shaft

. Shock absorber
Upper rod

. Lower rod

. Qillevel plug

. Whesl bearing retainer
. Rear whee! bearing
10. Brake back plate
11, Qil drain plug

12, Lateralrod

OGRNO O AW
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“A™: Drill hole with approximately
3 mm (0.12 in.) diameter.

DIAGNOSIS
DIAGNOSIS TABLE
Refer to SECTION 3.

SHOCK ABSORBER CHECK

¢ Inspect for deformation or damage.
¢ inspect bushings for wear or damage.
® Inspect for evidence of oil leakage.

Replace any defective part.

WARNING:

When handling rear shock absorber in which high-pressure

gas is sealed, make sure to observe the following precau-

tions.

1) Don’t disassemble i,

2) Don’t put it into the fire.

3) Don't store it where it gets hot.

4) Before disposing it, be sure to drill a hole in it where
shown by an arrow in the figure and let gas and oil out.
Lay it down sideways for this work.

5) The gas itself is harmless but it may issue out of the hole
together with chips generated by the drill. Therefore, be
sure to wear goggle.

LOWER ROD, UPPER ROD, LATERAL ROD
CHECK

[nspect for cracks, deformation or damage.

Replace any defective part.

Inspect each bush for wear and breakage. If found defective, re-
place.

AXLE HOUSING AND COIL SPRING CHECK

Inspect for cracks, deformation or damage.
Inspect for evidence of oil leakage at axle housing.
If any, replace defective part.
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(a)

REAR SUSPENSION FASTENERS

Check each bolt and nut fastening suspension parts for tightness.
Tighten loose one, if any, to specified torque, referring to “TIGHT-
ENING TORQUE SPECIFICATIONS” of this section.

BEARING RETAINER AND AXLE SHAFT
INNER OIL SEAL CHECK

o When brake drum has been removed, check inside of brake drum
for gear oil leakage.

® Also, check backside of brake back plate for oil leakage.

If il leakage is found, replace defective oil seal.

e Whenever it is possible to check oil seal during disassembly,
check its lip for wear.

If oil leakage or worn lip is found, replace defective oil seal.

WHEEL DISC, NUT & BEARING CHECK

e Inspect each wheel disc for dents, distortion and cracks. A disc
in badly damaged condition must be replaced.

& Check wheel hub nuts for tightness and, as necessary, retighten
to specification.

Tightening Torque
(a): 95 N-m (9.5 kg-m, 69.0 Ib-ft)

® Check wheel bearings for wear. When measuring thrust play, ap-
ply a dial gauge to axle shaft center after removing wheel center
cap from wheel.

Thrust play limit Rear 0.8 mm (0.03 in)

When measurement exceeds limit, replace bearing.

e By rotating wheel actually, check wheel bearing for noise and
smooth rotation. If it is defective, replace bearing.
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1. Rear axle housing
2. Floor jack

NoO @S

. Lock nut
. Absorber nut
. Upper support

Rubber bush

. Lower support
. Shock absorber

Bolt

*  Body Qutside

ON-VEHICLE SERVICE
SHOCK ABSORBER

The shock absorber is nen-adjustable, non-refillable, and cannot
be disassembled. The only service the shock absotber requires is
replacement when it has lost its resistance, is damaged, or leaking
fluid.

REMOVAL

1) Hoist vehicle and remove rear wheel.

2) Support rear axle housing by using floor jack to prevent it from
lowering.

3) Remove upper mounting lock nut and absorber nut.
4) Remove lower mounting bolt.
5) Remove shock absorber

INSTALLATION

1) Install shock absorber. Refer to figure for proper installing direc-
tion of lower mounting bolt.

2) Remove floor jack.

3) Lower hoist.

4) Tighten nuts to specified torque.

NOTE:
Tighten lower nut with vehicle off hoist and in non-loaded
condition.

Tightening Torque
(a): 29 N-m (2.9 kg-m, 21.0 Ib-it)
(b): 85 N-m (8.5 kg-m. 61.5 Ib-ft)
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T

1. Rear axte housing
2. Floor jack

1. Parking brake
cable hanger
2. Cross member

3. Clamp
4. Chassis frame

1. Shock absorber
2. Lower bolt

1. Clamp
2. Upperrod

AN

COIL SPRING

REMOVAL
1) Hoist vehicle and remove rear wheel.
2) Support rear axle housing by using floor jack.

3) Disconnect parking brake cable hanger from chassis frame and
clamp from cross member.

4) Remove shock absorber lower mounting bolt.

5} Remove wheel speed sensor clamps from upper rod and axle
housing, if equipped with ABS.
For right side, remove E-ring for fixing brake pipe from cross
member and disconnect breather hose from axie housing.

6) Lower rear axle housing gradually as far down as where coil
spring can be removed.
7} Remove coil spring.



REAR SUSPENSION 3E-7

- Rear axle housing
. Spring seat

. Coil spring

. Stepped part

WM

1. Body center

" 1 2. Body outside

. Parking brake
cable hanger
. Cross member

. Clamp
. Chassis frame

\f
4 1
[/ smegy,. 1. Body center

2. Body ouiside

INSTALLATION
1) Install coil spring on spring seat of axle housing and then raise
axle housing.

NOTE:
When seating coil spring, mate spring end with stepped
part of rear axle spring seat as shown.

2) Install shock absorber lower bolt. For its proper installing direc-
tion, refer to figure.
Nut should not be tightened.

3) Install wheel speed sensor clamp (if equipped) and E-ring, and
connect breather hose o axle housing.

4) Connect cable hanger to chassis frame and clamp to cross
member. Remove floor jack from axle housing.

5} Install wheel and tighten wheel nuts to specified torque.

Tightening Torque
(a): 95 N-m (9.5 kg-m, 69.0 Ib-ft)

6) Lower hoist and tighten absorber lower nut to specified torque.

Tightening Torque
(b): 85 N-m (8.5 kg-m, 61.5 Ib-ft)

NOTE:
For tightening of lower nut, refer to NOTE given under
SHOCK ABSORBER INSTALLATION in this section.
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1. Axle housing
2. Floor jack

1. Lowerrod
2 2. Front mount bolt

1. Lowerrod
2. Rear mount nut

. Lower red

. Front bolt

. Rear bolt

. Vehicle body
. Axle housing
. Body center
. Body out side

LOWER ROD

REMOVAL
1) Hoist vehicle and remove rear wheel.
2) Support rear axle housing by using floor jack.

3) Remove lower rod front mount bolt.

4) Remove lower rod rear mount bolt.

INSTALLATION
1) Install lower rod to chassis frame and axle housing, referring to
figure for proper installing direction of bolts.

Nuts should not be tightened.

2) Remove floor jack from rear axle housing.
3) Install wheel and tighten wheel nuts to specified torque.

Tightening Torque for wheel nuis
95 N-m (9.5 kg-m, 69.0 |b-ft)

4) Lower hoist and with vehicle in non loaded condition, tighten
front bolts and rear bolts and nuts of lower rod to specified
torque.

Tightening Torque
(a): 90 N'm (9.0 kg-m, 65.0 Ib-ft)
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1. Clamp
2. Upperrod

.. Body center

Nut
. Upper rod

WR =

4. Wheel speed sensor
harness bracket
(Toward outside of body)
5. Upper rod rear belt

. Upper rod front beit

UPPER ROD

REMOVAL

1) Hoist vehicle and remove rear wheel.

2) If equipped with ABS, disconnect wheel speed sensor harness
clamp from left upper rod.

3) Remove upper rod.

INSTALLATION

1} Install upper rod to chassis frame and axle housing, referring to
figure for installing direction of bolts.
Nuts should not be tightened.

2) See figure for distinction of installing direction of left side upper
rod for vehicle equipped with ABS.

3) Connect wheel speed sensor harness clamp to upper rod (if
equipped with ABS).

4) Lower hoist and with vehicle in no loaded condition, tighten front
and rear bolts and nuts to specified torque.

Tightening Torque
(a): 90 N-m (9.0 kg-m, 65 Ib-ft)
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2. Washer
3. Lateral rod

LATERAL ROD

REMOVAL

1) Hoist vehicle.

2) Remove lateral rod mounting bolts.
3) Remove lateral rod.

INSTALLATION

1) Install lateral rod to rear axle, and vehicle body.

2) Lower hoist.

3) Tighten lateral rod mounting bolts to specified torgue.

Tightening Torque
(a): 90 N'm (9.0 kg-m, 65.0 |b-ft)

REAR AXLE SHAFT AND WHEEL BEARING

REMOVAL
1} Remove rear brake drum. For details, refer to REAR BRAKE
DRUM REMOVAL of SECTION 5C.

2) Drain gear oil from rear axle housing by loosening drain plug.

3) Remove rear wheel bearing retainer nuts from axle housing.
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. Wheel speed sensor

. Bearing retainer

. Parking brake shoe
lever

. Clearance

4) Remove wheel speed sensor from rear axle housing (if
equipped with ABS).

CAUTION:

¢ Do not pull wire harness or twist more than necessary
when removing rear wheel speed sensor.

® Do not cause damage to surface of rear wheel speed
sensor or pole piece and do not allow dust, etc. to enter
its installation hole.

5) Check to ensure that there is clearance between rear wheel
bearing retainer and parking brake shoe lever. If no clearance
is found, loosen cable locking nut further to obtain clearance.

6) Using special tools (B) & (C) indicated below, draw out axle
shaft.

NOTE:
Use care not to pull brake back plate along with shaft.

CAUTION:
Pull out axle shaft using care so that upper and lower
brake struts and parking cable are not caught.

Special Tool
(C): 09943-35511
(B): 09942-15510

7} Rear axle shaft that was drawn out.

Shaft length “L”:
Left side: 711.5 mm {28.0in.)
Right side: 757.5 mm {29.8 in.)

8) If equipped with ABS, in order to remove sensor rotor from re-
tainer ring, grind with a grinder one part of the sensor rotor as
illustrated till it becomes thin.
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. Rear wheel bearing
retainer ring

2. Grind with a grinder

3. Rearaxle

1. Axie shaft
2. Wheelbearing
3. Press

1. Stud bolt
2. Hydraulic press

9) Break with a chisel the thin ground sensor rotor, and it can be
removed (if equipped with ABS).

10) In order to remove the retainer ring from the shait, grind with
a grinder two parts of the bearing retainer ring as illustrated till
it becomes thin.

CAUTION:
Be careful not {o grind too far not to damage the shaft.

11) Break with a chisel the thin ground retainer ring, and it can be
removed.

12) Remove bearing from shaft by using hydraulic press.
13) Remove bearing retainet.

14) Remove stud bolt(s) by using hydraulic press.
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INSTALLATION
Install removed parts in reverse order of removal procedure, noting
the following.
8w 1} Toinstall bearing retainer oil seal, be sure to apply small amount
4 ¢ =5 of grease to its periphery and press-fit it by using special tools
2 (A & B). Be careful to press-fit in proper direction, to proper ex-

tent and evenly. For its proper installing direction and extent, re-

I fer to figure.
D uan

Apply grease to oil seal lip as shown and install it to axle shaft.

Special Tool
A ¥ (A): 09924-74510
(B): 09926-88310
{B) “A”: Grease 99000-25010

Clearance “a™: 6.3 ~ 7.7 mm (0.25 - 0.30 in.)

. Bearing retainer
. Qil seal

. QOil seal lip
Wheel side

. Differential side

LRy g

2) Aligning serrations between new stud bolt(s) and flange, install
new stud boli(s} by tightening nut as shown.

1. Stud bolt

2. Nut

3. Washer

4. Flange of axle shatft

3) Install bearing retainer to shaft.

1. Axle shaft
2. Bearing retainer
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4) Press-fit wheel bearing and retainer ring as shown.

[A] ~
M:: F NOTE:
% _ ® Use care not to cause any damage to outside of retainer
ring.
® Refer to figure so that wheel bearing is installed in proper
'ﬁz direction.
1
o |

[B] -
i ;
=
q
i
M
=
m_] [A}: Vehicle without ABS
[B]: Vehicle with ABS
1. Bearing
2. Retainer ring
I 5) For vehicle with ABS, press-fit new sensor rotor as shown.
il b "
—~ i NOTE:
~a—5“< Use care not to cause any damage to outside of retainer
ring.
] |~
1. Sensor rotor __JJ

6) Apply grease to axle shaft inner oil seal lip as shown.

“A”: Grease 99000-25010

7) Apply sealant to mating surface of bearing retainer with brake
back plate.

NOTE:
Make sure to remove old seaiant before applying it anew.

“B”: Sealant 99000-31110

1. Bearing retainer
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1. Inner oil seal
2. Axle housing

-
1
2
3.
4

Body center

. Hammer
. Screwdriver

. (il seal protector

. Cil seal

8) Install rear axle shaft to rear axle housing and tighten bearing
retainer nuts to specified torque.

NOTE:
When installing rear axle shaft, be careful not to cause
damage to oil seal lip in axle housing.

Tightening Torque
(a): 23 N'm (2.3 kg-m, 17.0 |b-ft)

9) Tighten wheel speed sensor bolt to specified torque (if
equipped with ABS).

Tightening Torque
(b): 21 N'm (2.1 kg-m, 15.5 Ib-ft)

10) Refill rear axle (differential) housing with new specified gear oil.
Refer to SECTION 7F for refifl.

11) Install brake drum. (For details, refer to BRAKE DRUM
INSTALLATION of SECTION 5.)

REAR AXLE SHAFT INNER OIL SEAL

REMOVAL

1) Remove rear axle shaft. For details, refer to steps 1) to 7) of
REAR AXLE SHAFT REMOVAL in this section.

2) Fix brake back plate by inserting screwdriver to the hole for bear-
ing retainer mounting.

3) Remove rear axle shaft inner oil seal.

NOTE:
Take care not to bend the brake pipe.

INSTALLATION
1) Using special tool drive in oil seal until it contacts oil seal protec-
tor in axle housing.

NOTE:

e Make sure that oil seal is free from inclination as it is
installed.

¢ Refer to figure so that oil seal is installed in proper direc-
tion.

Special Tool
(B): 09913-85210
“A”: Grease 99000-25010

2) For procedure hereatfter, refer 1o steps 6) to 11) of REAR AXLE
SHAFT INSTALLATION in this section.
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1. Brake pipe flare nut

2. Brake pipe
3. Brake back plate

1. Bearing retainer

2. Parking brake shoe
lever

3. Clearance

REAR AXLE HOUSING

REMOVAL

1) Drain differential gear oil.
Carry out steps 2) to 8) and 16) to 19) on both right and left
wheels.
Note that left wheel and its related parts are used in illustrations
in this section.

2) Remove rear brake drum. (Refer to steps 1) to 5) of BRAKE
DRUM REMOVAL.)

3) Disconnect brake pipe from wheel cylinder. With right side wheel
cylinder, disconnect 2 brake pipes.

4) Remove rear wheel bearing retainer nuts from rear axle hous-
ing.

5) Check to ensure that there is clearance between rear wheel
bearing retainer and parking brake shoe lever. If no clearance
is found, loosen cable locking nut further to obtain ciearance.

6) Using special tools (B) & (C) indicated below, draw out axle
shafts. For vehicle equipped with ABS, remove wheel speed
sensor from axle housing before drawing out axle shaft.

NOTE:
Use care not to pull brake back plate along with shaft.

Special Tool
{C): 09943-35511
(B): 09942-15510
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1. Flexible hose
2. E-ring

3. Brake pipe

4. Cross member

1. Wheel speed sensor
2. Wheel speed sensor coupler
3. Wheel speed sensor harness ¢lamp

1. Hose
2. Axie housing

1. Propeller shaft
2. Differential carrier

7} Remove LSPV stay from axle housing (if equipped with LSPV).

8) Remove brake back plate from rear axle housing.
9) Disconnect brake pipe from flexible hose and remove E-ring
(front side).

10) For vehicle with ABS, disconnect wheel speed sensor coupler
and remove harness clamp from chassis frame.

11) Remove brake pipe clamps and pipes from axle housing and
disconnect breather hose from axle housing.

12) Disconnect propeller shaft and remove propeller shaft from
transmission.
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13) Forjobs hereafter, support rear axle housing by using floor jack
under axle housing.

1. Axle housing
2, Jack

14) Remove differential carrier assembly.

1. Differential carrier
1 assembly
2 2. Differential carrier nut

15) Loosen rear mount nut of upper rod but don't remove bolt.
16) Loosen rear mount nut of lower rod but don't remove bolt.

. Lowerrcd
2. Lower rod rear
mount nut
3. Shock absorber

17) Remove rear axle side lateral rod mount bolt.
18) Remove shock absorber lower mount bolt.

q
1. Lower mount
boit

18) Remove whee! speed sensor harness from axle housing, if
equipped with ABS.




REAR SUSPENSION 3E-19

2
e = 1. Lowerrod
2. Body center
1. Rear axle housing 3
2. Spring seat
3. Coil spring
4. Stepped part

1. Body center

1. Axle housing

20) Lower floor jack until tension of suspension coil spring be-
comes a little loose and remove rear mount bolt of upper , lower
and lateral rod.

21) Lower rear axle housing gradually.

22) Remove axle housing.

INSTALLATION

Instali removed parts in reverse order of removal, noting the follow-

ing.

1) Place rear axle housing on floor jack. Then install upper/lower
rod rear mounting bolts (right & left) in proper direction as shown.
At this time, mount nuts but don't tighten them.

2) Install coil spring (right & left) on spring seat of axle housing and
raise axle housing.

NOTE:
When seating coil spring, mate spring end with stepped
part of rear axle spring seat as shown.

3) Install lateral rod to rear axle housing.

4) Install lower part of shock absorber to right and left sides of axle
housing and install bolts in proper direction as shown in figure.
At this time, mount nuts but don't tighten them.

5) Clean mating surfaces of axie housing and differential carrier
and apply sealant to housing side.

“A”: Sealant 99000-31110
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1. Axle housing

6) Instali differential carrier assembly to axle housing and tighten
carrier nuts to specified torque.

Tightening Torque
(a): 55 N'm (5.5 kg-m, 40.0 Ib-ft)

7) Forvehicle with ABS, connect wheel speed sensorcouplerand
install harness.
8) Install propeller shaft and torque nuts to specification.

Tightening Torque
(b): 50 N-m (5.0 kg-m, 36.5 Ib-ft)

9) Remove floor jack from axle housing and connect breather
hose onto axle housing and clamp it securely.
10) Connect brake pipes onto axle housing and clamp them se-

curely.
For clamping positions, refer to SECTION 5A of this manual.

11) Connectbrake flexible hose to bracket on axle housing and se-
cure it with E-ring.
12) Install LSPV stay to axle housing, tighten LSPV stay bolt to

specified torgue.
And adjust LSPV referring to LSPV ASSEMBLY INSPECTION

AND ADJUSTMENT in Section 5A.

Tightening Torque
{c): 10 N'm (1.0 kg-m, 7.5 |b-ft)

13) Connect brake pipe to brake flexible hose and tighten brake
pipe flare nut to specified torque.

Tightening Torque
(d): 16 N'm (1.6 kg-m, 11.5 Ib-ft)

14) Clean mating surface of axle housing (right & left) and brake
back plate, then apply sealant as shown.

“A’”: Sealant 99000-31110
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15) Apply grease to axle shaft inner oil seal lip as shown.

“A”: Grease 99000-25010

16) Apply sealant to mating surface of bearing retainer with brake
back plate.

NOTE:
Make sure to remove old sealant before applying it anew.

“B”: Sealant 99000-31110

1. Bearing retainer

_ 17) Install rear axle shaft to rear axle housing and tighten bearing
] © retainer nuts to specified torque.

: NOTE:
i~ When installing rear axle shaft, be careful not to cause
{ damage to oil seal lip in axle housing.

Tightening Torque

]
qmﬁ ] (e): 23 N'm (2.3 kg-m, 17.0 Ib-ft)

18) Tighten wheel speed sensor bolt to specified torque.

Tightening Torque
(f: 21 N-m (2.1 kg-m, 15.5 Ib-ft)

19) Connectbrake pipes to wheel cylinders (right & left) and tighten
brake pipe flare nuts to specified torque.

Tightening Torque
(g): 16 N-m (1.6 kg-m, 11.5 [b-ft)
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1. Plugcap
2. Vinyl tube

3. Container

20) Install brake drum (right & left). For details, refer to Section 5C
BRAKE DRUM INSTALLATION.

21} Refill differential gear housing with new specified gear oil. Re-
fer to "ON-VEHICLE SERVICE” in SECTION 7F for refili.

22) Fill reservoir with brake fiuid and bleed brake system.(For
bleeding operation, see SECTION 5.)

23) Install wheel and tighten wheel nuts to specified torque.

Tightening Torque
(h): 95 N-m (9.5 kg-m, 69.0 Ib-ft)

24) Upon completion of all jobs, depress brake pedal with about 30
kg (66 Ibs) load three to ten times so as to obtain proper drum-
to-shoe clearance.

Adjust parking brake cable (for adjustment, see SECTION 5C
of this manual.)

25) Tighten parking brake lever cover screws.

26) Lower hoist.

27) Tighten right and left lower/upper rod nuts lateral rod mount
bolt and shock absorber nuts to specified torque.

NOTE:
When tightening these nuts, be sure that vehicle is off
hoist and in non loaded condition.

Tightening Torque
(i): 90 N'm (9.0 kg-m, 65.0 Ib-ft)
(i): 85 N-m (8.5 kg-m, 61.5 Ib-ft)

28) Check to ensure that brake drum is free from dragging and
proper braking is obtained.

29) Perform brake test (foot brake and parking brake).

30} Check each installed part for oil leakage.
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TIGHTENING TORQUE SPECIFICATIONS

Fastening parts Tightening torque

N-m Kg-m Ib-ft
Shock absorber lock nut 29 29 21.0
Shock absorber nut 29 2.9 21.0
Shock absorber lower nut 85 8.5 61.5
Lower rod nut (front & rear)
Upper rod nut (front & rear)
Lateral rod bolt %0 9.0 65.0
Lateral rod nut
Differential carrier nut
Propeller shaft nut 55 55 40.0
Brake pipe flare nut 16 1.6 11.5
Bearing retainer nut 23 2.3 17.0
Differentiation gear oil Filler plug 50 5.0 36.5
filler & drain plug Drain plug 27 2.7 16.0
Wheel nut 95 95 69.0

REQUIRED SERVICE MATERIALS
MATERIALS RECOMMENDED USE

SUZUKI PRODUCT

Lithium grease

SUZUKI SUPER GREASE A
(99000-25010)

Qil seal lip

Brake fluid DOT 3 Brake reservoir tank
SUZUKI BOND NO. 1215 ¢ Joint seam of axle and brake back plate
(99000-31110) e Joint seam of bearing retainer and
brake back plate
Sealant e Joint seam of differential carrier and
axle housing
® Drain plug
Gear oil For gear oil information, refer to Differential gear

SECTION 7E of this manual

(Refer axle housing)
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SPECIAL TOOLS

09924-74510
Bush remover handle

09926-88310 09942-15510
Qil seal instalfer Sliding hammer

09943-35511
Brake drum remover

09913-85210
Qil seal installer
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SECTION 3F

WHEELS AND TIRES

All wheel fasteners are important attaching parts in that they could affect the performance of vital parts
and systems, and/or could result in major repair expense. They must be replaced with one of the same
part number or with an equivalent part if replacement becomes necessary. Do not use a replacement part
of lesser quality or substitute design. Torque values must be used as specified during reassembly to as-
sure proper retention of all parts.

There is to be no welding as it may result in extensive damage and weakening of the metal.

CONTENTS
GENERAL DESCRIPTION .............. 3F-1 MAINTENANCE AND MINOR
TIFES oo o oo 3F-1 ADJUSTMENTS ................cvenn. 3F-4
WHEEIS ...\ e e, 3F-1 Wheeland Tire ............ooooiiiin, 3F-4
Replacement Tires ................... 3F-1 ON-VEHICLESERVICE ................ 3F-6
Wheels Replacement ........ I 3F-2 Wheel ......... ...l 3F-6
Metric Lug Nuts and Wheel Studs ...... 3F-2 T e e 3F-7
DIAGNOSIS ............ccciiiennent 3F-3 TIGHTENING TORQUE
DiagnosisTable ...................... 3F-3 SPECIFICATIONS ..................... 3F-8
BarancingWheels .................. . 3F3 '

GENERAL DESCRIPTION
TIRES :

This vehicle is equipped with following tire, depending on vehicle specification.

195/80 R15, 215/65 R16 or 235/60 R16

The tires are of tubeless type. The tires are designed to operate satisfactorily with loads up to the full rated load
capacity when inflated to the recommended inflation pressure.

Correct tire pressures and driving habits have an importantinfluence onftire life. Heavy cornering, excessively rapid
acceleration, and unnecessary sharp braking increase tire wear.

WHEELS

Standard equipment wheels are following steel wheels.
15x51/2J04,16x61/2Jor16x7 JJ

REPLACEMENT TIRES

When replacement is necessary, the original equiprment type tire should be used. Refer to the Tire Placard. Re-
placement tires should be of the same size, load range and construction as those originaily on the vehicle. Use
of any other size or type tire may affect ride, handling, speedometer/odometer calibration, vehicle ground clear-
ance and tire or snow chain clearance to the body and chassis.

NOTE:
Do not mix different types of tires on the same vehicle such as radial, bias and bias-belted tires except in
emergencies, because vehicle handling may be seriously affected and may resuit in loss of control.

It is recommended that new tires be installed in pairs on the same axle. If necessary to replace only one fire, it
should be paired with the tire having the most tread, o equalize braking traction.
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kPa kgf/ecm? psi
160 1.6 23
180 1.8 26
200 2.0 29
220 2.2 32
240 2.4 35
260 2.6 38
280 2.8 41
300 3.0 44
320 3.2 47
340 3.4 50
Conversion: 1 psi = 6.895 kPa

1 kgf/cm? = 98.066 kPa

The metric term for tire inflation pressure is the kilopascal (kPa).
Tire pressures will usually be printed in both kPa and psi on the Tire
Placard. Metric tire gauges are available from tool suppliers. The
chart, left table, converts commonly used inflation pressures from
kPa to psi.

WHEELS REPLACEMENT

Wheels must be replaced if they are bent, dented, have excessive
lateral or radial runout, leak air through welds, have elongated bolt
holes, if lug nuts won't stay tight, or if they are heavily rusted.
Wheels with greater runout than shown in left figure may cause ob-
jectional vibrations.

Wheels for replacement must be equivalent to the originally
equipped wheels in load capacity, diameter, rim width, off-set and
mounting configuration. A wheel of improper size or type may affect
wheel and bearing life, brake cooling, speedometer/odometer cal-
ibration, ground clearance to the body and chassis.

To measure the wheel runout, it is hecessary to use accurate dial
indicator. The tire may be on or off the wheel. The wheel should be
installed to the wheel balancer of the like for proper measurement.
Take measurements of both lateral runout and radial runout at both
inside and outside of the rim flange. With dial indicator set in place
securely, turn the wheel one full revolution slowly and record every
reading of the indicator.

When the measured runout exceeds the specification and correc-
tion by the balancer adjustment is impossible, replace the wheel.
If the reading is affected by welding, paint or scratch, it should be
ignored.

Lateral runout limit “a”: 1.20 mm (0.047 in.)
Radial runout limit “b”: 1.20 mm (0.047 in.)

METRIC LUG NUTS AND WHEEL STUDS

All models use metric lug nuts and wheel studs (size M12 x 1.25).
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iAl 18] 2 DIAGNOSIS

DIAGNOSIS TABLE
Refer to SECTION 3.
BALANCING WHEELS
There are two types of wheel and tire balance: static and dynamic.
] [A}: Before corvection Static balance, as shown in left figure, is equal distribution of weight
[B): Corrective weights around wheel. Wheels that are statically unbalanced cause bounc-
1. Heavy spot wheel tramp . . . o .
2. Balarice weights addition pofnt ing action cailed tramp. This condition will eventually cause uneven
3. C/L of spindle tire wear.
] ] Dynamic balance, as shown in left figure, is equal distribution of

weight on each side of wheel centerline so that when the tire spins
W\ there is no tendency for the assembly to move from side to side.

Wheels that are dynamically unbalanced may cause shimmy.

[C): Before correction

[D): Corrective weights

1. Heavy spot wheel shimmy

2. Balance weights addition point
3. C/L of spindle

GENERAL BALANCE PROCEDURE
Deposits of mud, etc. must be cleaned from inside of rim.

WARNING:
Stones should be removed from tread in order to avoid operator injury during spin balancing and to
obtain good balance.

Tire should be inspected for any damage, then balanced according to equipment manufacturer’s recommendation.

OFF-VEHICLE BALANCING

Most electronic off-vehicle balancers are more accurate than on-vehicle spin balancers. They are easy to use and
give a dynamic (two plane) balance. Although they do not correct for drum or disc unbalance as does on-vehicle
spin balancing, this is overcome by their accuracy, usually to within 1/8 ounce.

ON-VEHICLE BALANCING
ON-vehicle balancing methods vary with equipment and tool manufacturers, Be sure to follow each manufacturer’s
instructions during balancing operation.
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MAINTENANCE AND MINOR ADJUSTMENTS

WHEEL AND TIRE

Wheel repairs that use welding, heating, or peening are not approved. All damaged wheels should be replaced.

STUDS

If a broken stud is found, see Section 3E (rear) or Section 3D (front) for Note and Replacement procedure.

tion.

i. Paint

INFLATION OF TIRES

MATCHED TIRES AND WHEELS

(For vehicle equipped with steel wheels)

Tires and wheels are matchmounted at the assembly plant.

This means that the radially stiffest part of the tire, or “high spot”, is
matched fo the smallest radius or “low spot” of the wheel.

This is done to provide the smothest possible ride.

The “high spot” of the tire is originally marked by paint dot on the
outboard sidewall. This paint dot will eventually wash off the tire.
The “low spot” of the wheel is originally marked by paint dot on the
wheel rim-flange. Propertly assembled, the wheel rims’ paint dot
should be aligned with the tires’ paint dot as shown in left figure.
Whenever a tire is dismounted from its wheel, it should be re-
mounted so that the tire and wheel are matched. [f the tire’s paint
dot cannotbe located, a line should be scribed on the tire and wheel
before dismounting to assure that it is remounted in the same posi-

The pressure recommended for any modelis carefully calculated to give a satisfactory ride, stability, steering, tread

weatr, tire life and resistance to bruises.

Tire pressure, with tires cold, (after vehicle has set for three hours or more, or driven less than one mile) should
be checked monthly or before any extended trip. Set to the specifications on the tire placard located on the side

of instrument panel.

Itis normal for tire pressure increase when the tires become hot during driving. Do not bleed or reduce tire pressure
after driving. Bleeding reduces the “Cold inflation Pressure.”

Higher than Recommended Pressure Can Cause:
1. Hard ride

2. Tire bruising or carcass damage

3. Rapid tread wear at center of tire

Unequal Pressure on Same Axle Can Cause:

1. Uneven braking

2. Steering lead

3. Reduced handling

4. Swerve on acceleration

Valve caps should be kept on valves to keep dust and
water out,

Lower than Recommended Pressure Can Cause:
Tire squeal on turns '

Hard steering

Rapid and uneven wear on the edges of the tread
Tire rim bruises and rupture

Tire cord breakage

High tire temperatures

Reduced handling

High fuel consumption

NP O LN
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TIRE PLACARD

The tire placard is located on the driver’s side door lock pillar and
should be referred to for tire information. The placard lists the maxi-
mum load, tire size and cold tire pressure where applicable.

TIRE ROTATION
To equalize wear, rotate tires periodically as shown in figure.
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ON-VEHICLE SERVICE

WHEEL

REMOVAL

1) Loosen wheel nuts by approximately 180° (half a rotation).

2} Hoist vehicle.

3) Remove wheel.
NOTE:
Never use heat to loosen tight wheel because application of
heat to wheel can shorten life of wheel and damage wheel
bearings.

INSTALLATION
Wheel nuts must be tightened in sequence and to proper torque to
avoid bending wheel or brake drum or disc as in figure.

NOTE:

Before installing wheels, remove any build-up of corrosion on
wheel mounting surface and brake drum or disc mounting sur-
face by scraping and wire brushing. Installing wheels without
good metal-to-metal contact at mounting surfaces can cause
wheel nuts to loosen, which can later allow wheel to come off
while vehicle is moving.

Tightening Torque
(a): 95 N-m (9.5 kg-m, 69.0 Ib-ft)
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TIRE

MOUNTING AND DEMOUNTING

Use tire changing machine to mount or demount tires. Follow equip-
ment manufacturer’s instructions. Do not use hand tools or tire
irons alone to change tires as they may damage tire beads or wheel
rim.

Rim bead seats should be cleaned with wire brush or coarse steel
woo! to remove lubricants, old rubber and light rust. Before mount-
ing or demounting tire, bead area should be well lubricated with ap-
proved tire lubricant.

After mounting, inflate to specified pressure shown on tire placard
so that beads are completely seated.

WARNING:

Do not stand over tire when inflating. Bead may break when
bead snaps over rim’s safety hump and cause serious per-
sonal injury.

Do not exceed 240 kPa (35 psi) pressure when inflating. If
240 kPa (35 psi) pressure will not seat beads, deflate, re-lu-
bricate and reinflate. Over inflation may cause bead to break
and cause serious personal injury.

Instal!l valve core and inflate to proper pressure.

TIRE REPAIR

There are many different materials and techniques on the market
to repair tires. As not all of these work on all types of tires, tire
manufacturers have published detailed instructions on how and

when to repair tires. These instructions can be obtained from the
tire manufacturer.
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@

TIGHTENING TORQUE
SPECIFICATIONS

Tightening Torque for wheel nut
(a): 95 N-m (9.5 kg-m, 69.0 Ib-ft)



FRONT DRIVE SHAFT/SHAFT BEARING, OIL SEAL 4A2-1

SECTION 4A2

FRONT DRIVE SHAFT/SHAFT BEARING,
OIL SEAL

CONTENTS
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GENERAL DESCRIPTION

The drive shaft joint is a constant velocity joint (C.V. joint) which sides in the axial direction. The joint is composed
of an outer race, cage, inner race and balls. In the turning direction, the joint rotates in the same way as a ball bear-
ing. The balls lock rotation completely and transmit drive. In addition this vehicle is also characterized by a function

that the shaft can slide through the balls in the grooves of the outer race in the extension/contraction direction of
the drive shaft.

. Drive shaft oll seal

. Double off set joint {DOJ)

. Joint circlip

DOJ boot

. Ball joint boot

. Ball joint assembly (RH side)

. Drive shaft assembly (LH side)
. Left drive shaft

. Drive shaft bearing circlip

. Drive shaft bearing

-
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DIAGNOSIS
DIAGNOSIS TABLE
Condition Possible Cause Correction
When starting: ® | oose wheel nuts. Tighten wheel nuts.
Abnormal Noise ¢ Loose drive shaft flange bolts. Tighten drive shaft flange bolts.
¢ Broken or otherwise damaged wheel Replace or change.
bearing.
When making turns: ® Grease leakage from drive shaft joint | Replace joint boot and apply grease.
Abnormal Noise boot.
® Worn or broken drive shaft joint. Replace drive shaft joint.
When running: e Broken drive shaft joint. Replace drive shaft joint.
Abnormal Noise ® Peorly lubricated or worn drive Lubricate or replace joint.
shaft joint.
® Loose drive shaft flange bolts. Tighten drive shaft flange bolts.
¢ Deformed drive shaft oil seal. Repiace.
Vibration ® Worn drive shaft joint. Replace drive shaft joint.
® Deformed drive shaft ol seal. Replace.
® Deformed drive shaft. Replace.

e
G g
=

il

DRIVE SHAFT BOOT AND JOINT CHECK

Check drive shaft boot for tear. If even a small tear is noted, replace
with new one.

Check drive shaft joint for wear, breakage and other damage and
replace if any defect exists.
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1. Qilfiller/level plug
2. Front drain plug

1. Circlip
2. Washer

1. Drive shaft flange
bolts and nuts

1. Qil seal

ON-VEHICLE SERVICE

DRIVE SHAFT

REMOVAL (LEFT SIDE)
1} Hoist vehicle and remove wheel.

2) Remove axle shaft drive flange.
3) Remove drive shaft circlip and washer.

4) Remove drive shaft flange bolts and nuts.

5) Remove drive shaft assembly to differential side as shown in left
figure.

CAUTION:

To prevent breakage of boots {(wheel side and differential
side), be careful not to bring them into contact with other
parts when removing drive shaft assembly.

6) Remove drive shaft cil seal as shown in figure.

CAUTION:
Be careful not to cause damage to drive shaft joint.
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1. Qilfiller/level plug
2. Front drain plug

1. Circlip
2. Washer

1. Differential side joint
2. Tire lever
3. Front differential assembly

1. Qil seal

REMOVAL (RIGHT SIDE)
1} Hoist vehicle and remove wheel.
2) Drain differential gear oil.

3} Remove axle shaft drive flange.

4) Remove drive shalft circlip and washer.

5) Remove knuckle and wheei hub comp, refer to steps 5) to 7) and
9) to 14) of item COIL SPRING REMOVAL in Section 3D.

6) Remove drive shaft assembily.
To detach snap ring fitted on the spline of differential side joint
(inboard joint) from differential side gear, pull inboard joint by us-
ing a tire lever.

CAUTION:

To prevent breakage of boots {(wheel side and differential
side), be careful not to bring them into contact with other
parts when removing drive shaft assembly.

7) Remove drive shaft oil seal as shown in figure.

CAUTION:
Be careful not to cause damage to drive shaft joint.
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2. Snapring

1. Circlip
2 Snap ring plier
3. Cage

DISASSEMBLY
1) Remove boot band of differential side joint.

2) Slide boot toward the center of shaft and remove shap ring from
outer race, then take shaft out of outer race.

3) Remove circlip and then cage.
4) Remove inside and outside boots from shaft.

CAUTION:

® Do not disassemble wheel side joint {outboard joint). If
any malcondition is found in joint, replace it as assem-
bly.

¢ Do not disassemble ball joint of differential side joint.
If any malcondition is found in ball joint, replace differ-
ential side joint assembly.

INSPECTION

® Check boots for breakage or deterioration. Replace them as nec-
essary.

® Check circlip, snap ring and boot bands for breakage or deforma-
tion. Replace as necessary.

CLEANING

e Wash disassembled parts {except boots) in degreaser. After
washing, dry parts completely by blowing air.

® Clean boots with cloth. DO NOT wash boots in degreaser, such
as gasoline or kerosene, etc..
Washing in degreaser causes deterioration of boot.
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1. Boot
2. Boot band

1. Cage

1. Circlip

ASSEMBLY

1) Fully apply joint grease o wheel side joint.
Use joint grease in the tube included in spare part or joint grease
(99000-25120).

2) Fit wheel side boot on shaft.
Fill up inside of boot with joint grease of about 90 gram.
Before fixing boot band, insert screwdriver into boot on joint side
and allow air to enter boot so that air pressure in boot becomes
the same as atmospheric pressure.

3) Fixing boot band.

4) Install boot onto drive shaft till its small diameter side fits to shaft
groove and fix there with boot band.

5) Install cage to shaft.

CAUTION:
Install cage directing smaller outside diameter side to
shaft end.

8) Install circlip by using snap ring plier.

7) Apply grease to entire surface of cage.
Use joint grease in tube included in spare part or joint grease
(99000-25120).
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8) Insert cage into outer race and fit circlip into groove of outer
race.

CAUTION:
Position opening of circlip “a” so that it will not be lined
up with a ball.

1. Circlip

9) Apply grease to inside of outer race, and fit boot to outer race.
Fill up inside of boot with joint grease.

0 | “A”: Joint Grease 99000-25120
]

'l—I'H— '—'—PHEB 10) Fitting boot to outer race, adjust so that measurements “b” and
“c” become as indicated in figure.

Length “b”: 203.2 - 213.2 mm (8.00 — 8.40 in.)
w 196.8 — 206.8 mm (7.75 — 8.14 in.) (SQ625 M/T)
“¢”:125.5 - 135.5 mm (4.94 - 5.33 in.)

e X 127.5 - 137.5 mm (5.02 — 5.41 in.) (SQ625 M/T)

VYR =X Before fixing boot band, insert screwdriver into boot on joint
— ' D side and aliow air to enter boot so that air pressure in boot be-
comes the same as atmospheric pressure.

11) Clamp boot band. Check boots for distortion or dent.

R
T

;

l
i
va

|4

“A”: Fill grease 90 g (3.2 02)
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1. Drive shaft oil seal

1. Drive shaft joint
2. Oil seal
3. Pipe

1. Drive shaft flange bolt and nut
2 Axle shaft drive flange

INSTALLATION

Install drive shaft assembly by reversing removal procedure and

noting following points.

o Clean front drivershaft oil seal and then apply lithium grease to oil
seal and DOJ shatft.

“A”: Grease 99000-25010

# Check oil seal for breakage or deterioration.
Replace it as necessary.

@ Drive in oil seal until its end contacts stopped surface of drive
shaft joint by using a pipe whose inner diameter is 76 mm (2.992
in.) or more and outer diameter is 80 mm (3.150 in.) or less.

Diameter “a”: 76 mm (2.992 in.) or more
Diameter “b”: 80 mm (3.150 in.) or less

e RH Side

Push differential side joint by hand until it is positioned by snap
ring fitted to its spline.

LH Side
Connect drive shaft flange bolts and nuts.

Tightening Torque
(a): 50 N'm (5.0 kg-m, 36.5 Ib-ft)

¢ When installing axle shaft drive flange to wheel hub, apply sealant

to mating surface of axle shaft drive flange.

“A”: Sealant 99600-31090
Tightening Torque
{b): 25 N'm (2.5 kg-m, 18.0 Ib-ft)

CAUTION:

* To prevent breakage of boots (wheel side and differen-
tial side), be careful not to bring them into contact with
other parts when installing drive shaft assembly.

e Do not pull housing of differential side joint.

If housing is pulled, it may be detached from drive shaft.
¢ Apply chassis grease to spline of sliding yoke.

o Fill specified differential gear oil into differential case to specified

level.
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1. Left drive shaft
2. Tire lever

3 2 1

1. Axle oil seal
2. Circlip
3. Axle bearing

1. Shaft bearing

SHAFT BEARING/OIL SEAL

REMOVAL

1) Remove drive shaft assembly.
Refer to item DRIVE SHAFT REMOVAL (LEFT and RIGHT) in
this section.
For right side shaft bearing/oil seal removal, drain differential
gear oil.

2) Remove left drive shaft by using tire lever.
3) Remove left side strut. Refer to steps 1) and 4) to 8) of item
STRUT DAMPER REMOVAL in Section 3D.

4} Remove oil seal, using plain screw driver.
5) Remove circlip.

6) Remove bearing, using special tools (A) and (B).

Special Tool
(A): 09941-64510
(B): 09930-30102
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1. Shaft bearing

©)

1. Shaft oil seal
2. Right side
3. Left side

INSTALLATION
1) Clean drive shaft oil seal and then apply lithium grease.

“A”: Grease 99000-25010

Check oil seal for breakage or deterioration.
Replace it as necessary.

2) Drive in drive shaft bearing with special tool (A) (on left hand
side).

Special Tool
(A): 09913-75520

3) Install circlip.

4) Drive in oil seal with special tools (B) and (C).

Special Tool
(B): 09951-16090
(C): 09924-74510

NOTE:

As depth to which oil seal should be driven into axle hous-
ing is different between the left and right, be sure to check
stamped marks on special tool (B) and drive each oil seal to
corresponding mark.

5) Install left drive shaft.

6) install left side strut. Refer to steps 1) to 2) of item STRUT
DUMPER INSTALLATION in Section 3D.

7} Install drive shaft assembly.
Refer to DRIVE SHAFT INSTALLATION in this section.

8) Fill specified differential gear oil into differential case to specified
level.



FRONT DRIVE SHAFT/SHAFT BEARING, OIL SEAL 4A2-11

TIGHTENING TORQUE SPECIFICATIONS

Fastening parts Tightening torque
N-m kg-m ib-ft
Drive shaft flange nut (Dif. side) 50 5.0 36.5
Oil level plug 40 4.0 29.0
Drain plug 25 2.5 18.0
Axle shaft drive flange bolt 48 4.8 35.0

NOTE:

Refer to standard tightening torque specifications, if no description or specification is provided.

REQUIRED SERVICE MATERIALS

MATERIAL

RECOMMENDED

SUZUKI PRODUCT USE

Joint grease
(Molybdenum grease)

SUZUKI SUPER GREASE H

(99000-25120) Drive axle joint

Lithium grease

Drive shaft oil seal

SUZUKI SUPER GREASE A Wheel spindle part of differential side

(99000-25010)

drive shaft (RH)
SPECIAL TOOLS
09913-75520 09924-74510 09930-30102 09841-64510
Bearing installer Installer attachment Sliding shaft Bearing remover

09951-16090
Qil seal installer
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SECTION 4B

PROPELLER SHAFTS

NOTE:

¢ All propeller shaft fasteners are an important attaching part in that it could affect the performance of vital
parts and systems, and/or could result in major repair expense. They must be replaced with one of the
same part number or with an equivalent part if replacement becomes necessary. Do not use a replace-
ment part of lesser quality or substitute design. Torque values must be used as specified during reas-
sembly {o assure proper retention of this part.

e Never attempt to heat, quench or straighten any propeller shaft part. Replace it with a new part, or dam-
age to the part may resuit.
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GENERAL DESCRIPTION

Most universal joints require no maintenance. They are lubricated for life and can not be lubricated on the vehicle.
If a universal joint becomes noisy or worn, it must be replaced. '
The propeller shaft is a balanced unit. Handle it carefully so that balance can be maintained.

1. Front propeller shaft
2. Rear propeller shaft
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DIAGNOSIS
DIAGNOSIS TABLE
Condition Possible Cause Cotrection
Abnormal noise ® | oose universal joint bolt. Tighten universal joint bolt.
® Spider bearing worn out or stuck. Replace.
® Wear spider. Replace propeller shaft.
Vibration ¢ Performed propeller shaft. Replace.

PROPELLER SHAFT JOINT CHECK

If universal joints are suspected of producing chattering or rattling
noise, inspect them for wear. Check to see if cross spider rattles in
yokes or if splines are worn down and replace defective propelier
shaft with new one.

Noise coming from universal joint can be easily distinguished from
other noises because rhythm of chattering or rattling is in step with
cruising speed. Noise is pronounced particularly on standing start
or in coasting condition (when braking effect of engine is showing
in the drive line).
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1. Match mark

ON-VEHICLE SERVICE

PROPELLER SHAFT
REMOVAL

1) Hoist vehicle.

2) Drain transfer oil only when servicing front propeller shaft.

3) Before removing propeller shaft, give match marks on joint
flange and propeller shaft as shown.

4) Remove propeller shaft,

DISASSEMBLY
1) Using special tool(A), remove 2 circlips.

Special Tool
(A): 09900-06108

2) Using special tool(B), push spider bearing race out 3 — 4 mm
(0.12 = 0.16 in.} from shaft yoke race.

NOTE:
Before pushing it out, apply penetrate lubricant between
bearing race and yoke race.

Special Tool
(B): 09926-48010

Length “a”: 3 -4 mm {0.12 - 0.16 in.)

3) Tapping yoke with a hammer, completely remove bearing race.
4) Take out bearing race on the other side in the same way as in
2) and 3).
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1. Vise

5) Pushoutbearing race onflange yoke side as described in 1) and
2), and then, holding bearing race in a vise, tap flange yoke and
take out race. (Refer to the figure.)

Remove bearing race on the opposite side in the same way.

NOTE:

o Take care not to lose rollers in spider bearing race when
removing it.

¢ Fit removed bearings temporarily in spider so that they
can be reinstalled in their criginal positions.

INSPECTION

Inspect propeller shaft and flange yoke for damage, and propelier
shaft for runout.

If damage is found or shaft runout exceeds its limit, replace.

Runout limit: 0.8 mm (0.031 in.)

ASSEMBLY

NOTE:

o Make sure that rollers inside spider bearing race are all in
place.

¢ Make sure to apply grease to spider bearing race.

“A”: Grease 99000-25030

1. Spider
2. Bearing

CAUTION:
In assembly, be sure to use new circlips, spider and bear-
ings. Reuse of circlips, spider and bearings once as-

sembled is prohibited.
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1. Copper hammer
2. Bearing race
3. Yoke

4. Spider

1) Insert bearing race into yoke, tapping it with a hammer, until it is
flush with yoke face. When doing this, insert spider into bearing
race to prevent rollers in bearing race from coming out.

2) Insert the other bearing race on the opposite side into yoke, tap-
ping with a hammer until it is flush with yoke face.

3) insert bearing races on the flange yoke side in the same way as
described in 1) and 2) above.

4) Place a metal plate on bearing races when tapping them in to
avoid damaging yoke.

5) Securely fit 4 circlips to shaft and flange yoke.

NOTE:

® After assembly, check to ensure that both shaft yoke and
flange yoke move smoothly.
e Make sure that each circlip is fitted in groove securely.

INSTALLATION
Reverse removal procedure to install propeller shaft.
e Use following specification to torque universai joint flange.

Tightening Torque
{a): 50 N-m (5.0 kg-m, 36.5 Ib-ft)

¢ When installing propeller shaft, align the match marks.
Otherwise, vibration may occur during driving.

NOTE:
If transfer oil was drained for front propeller shaft removal,
pour specified gear oil into transfer case to specified level.
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TIGHTENING TORQUE SPECIFICATION

Fastener

Tightening torque

N‘m kg-m Ib-ft

Propeller shaft nut

50 5.0 36.5

REQUIRED SERVICE MATERIAL

MATERIAL

RECOMMENDED
SUZUKI PRODUCT

USE

Lithium grease

SUPER GREASE C
(99000-25030)

To apply to spider bearing race.

SPECIAL TOOLS

09900-06108
Snap ring pliers
{Closing type)

09926-48010
Universal joint
disassembling tool set
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SECTION 5
BRAKES

WARNING:

For vehicles equipped with Supplemental Restraint (Air Bag) System:

¢ Service on and around the air bag system components or wiring must be performed only by an autho-
rized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under “Gener-
al Description” in air bag system section in order to confirm whether you are performing service on
or near the air bag system components or wiring. Please observe all WARNINGS and “Service Precau-
tions” under “On-Vehicle Service” in air bag system section before performing service on or around
the air bag system components or wiring. Failure to follow WARNINGS could result in unintentional
activation of the system or could render the system inoperative. Either of these two conditions may
result in severe injury.

¢ Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK?” position and the negative cable is disconnected from the battery. Otherwise, the system may
be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

NOTE:

* When inspecting and servicing vehicle equipped with ABS, be sure to refer to section 5E1 first.

¢ All brake fasteners are important attaching parts in that they could affect the performance of vital parts
and systems, and/or could result in major repair expense. They must be replaced with one of same part
number or with an equivalent part if replacement becomes necessary. Do not use a replacement part of
lesser quality or substitute design. Torque values must be used as specified during reassembly to as-

sure proper retention of all parts. There is to be no welding as it may result in extensive damage and
weakening of the metal.

D AGIN O SIS . .. e 5-3
BRAKE PIPE/HOSE/MASTER CYLINDER ...... ..ttt e 5A—1
FRONT BRAKE . ... e e 5B—1
PARKING AND REAR BRAKE .. .......... .. e, 5C—1
CONTENTS
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DIAGNOSIS ... 5- 3 BrakePadCheck ..................... 5-11
Road Tesﬂng Brakes __________________ 5_ 3 Brake Shoe CheCk .................... 5'11
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GENERAL DESCRIPTION

When the foot brake pedal is depressed, hydraulic pressure is developed in the master cylinder to actuate pistons
{two in front and four in rear).

The master cylinder is a tandem master cylinder. Brake pipes are connected to the master cylinder and they make
two independent circuits. One connects front brakes (right and left) and the other connects rear brakes (right and
left).

The load sensing proportioning valve (LSPV) is included in these circuits between the master cylinder and the rear
brake for the vehicle without ABS. And the proportioning valve is included in these circuit for the vehicle equipped
with ABS.

In this brake system, the disc brake type is used for the front wheel brake and a drum brake type (leading/trailing
shoes) for the rear brake.

The parking brake system is mechanical. It applies brake force to only rear wheels by means of the cable and me-
chanical linkage system. The same brake shoes are used for both parking and foot brakes.

[FOR VEHICLE WITHOUT ABS]

=]

=]
[ ]

1. Master cylinder —
2. P-Valve

2-1 4-way joint

2-2 2-way joint

3. LSPV (Load Sensing Proportioning Valve) F.R.:Front side
4. Rear axle housing R.R.:Rear side

5. ABS actuator (H.U.)
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DIAGNOSIS

ROAD TESTING BRAKES

Brakes should be tested on dry, clean, smooth and
reasonably level roadway which Is not crowned. Road
test brakes by making brake applications with both
light and heavy pedal forces at various speeds to de-
termine if the vehicle stops evenly and effectively.
Also drive vehicle to see if it leads to one side or the
other without brake application. If it does, check the
tire pressure, front end alignment and front suspen-
sion attachments for looseness. See diagnosis chart
for other causes.

BRAKE FLUID LEAKS

Check the master cylinder fluid levels. While a slight
drop in reservoir level does result from normal lining
wear, an abnormally low level indicates a leak in the
system. In such a case, check the entire brake system
for leakage. If even a slight evidence of leakage is
noted, the cause should be corrected or defective
parts should be replaced.

If fluid level is lower than the minimum leve! of reser-
voir, refilling is necessary. Fill reservoir with specified
brake fluid.

Brake fluid: Refer to reservoir tank cap.

CAUTION:

Since brake system of this vehicle is factory-
filled with brake fluid indicated on reservoir
tank cap, do not use or mix different type of
fluid when refilling; otherwise serious damage
will eccur.

Do not use old or used brake fluid, or any fluid
from a unsealed container.

SUBSTANDARD OR
CONTAMINATED BRAKE FLUID

Improper brake fluid, mineral oil or water in the fluid
may cause the brake fluid to boil or the rubber compo-
nents in the hydraulic system to deteriorate.

If primary piston cups are swollen, then rubber parts
have deteriorated. This deterioration may also be evi-
denced by swollen whee! cylinder piston cups on the
drum brake wheels.

If deterioration of rubber is evident, disassemble all
hydraulic parts and wash with alcohol. Dry these parts
with compressed air before assembly to keep alcohol
out of the system. Replace all rubber parts in the sys-
tem, including hoses. Alsoc, when working on the
brake mechanisms, check for fivid on the linings. If ex-
cessive fluid is found, replace the linings.

If master cylinder piston seals are satisfactory, check
for leakage or excessive heat conditions. If condition
is not found, drain fluid, flush with brake fiuid, refili and
bleed system.

The system must be flushed if there is any doubt as
to the grade of fluid in the system or if fluid has been
used which contained parts that have been subjected
to contaminated fluid.
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DIAGNOSIS TABLE

Condition

Possible Cause

Correction

Not enough brak-
ing force

® Brake oil leakage from brake lines.

® Brake disc or pads stained with oil.

e Overheated brakes.

® Poor contact of shoes on brake drum.

® Brake shoes linings stained with oil or wet
with water.

® Badly worn brake shoe linings.

# Defective wheel cylinders.

¢ Malfunctioning caliper assembly.

# Air in system.

e Maladjusted sensor spring length of LSPV.

® Broken sensor spring of LSPV.

¢ Defective collar of LSPV.

e Malfunctioning ABS (Antilock brake system),
if equipped.

lLocate leaking point and repair.
Clean or replace.

Determine cause and repair,
Repair for proper contact.
Replace.

Replace.

Repair or replace.

Repair or replace.

Bleed system.

Check or adjust.

Replace.

Replace.

Check system and replace as
necessary.

Brake pull
(Brakes not work-
ing in unison)

® Pad or shoe linings are wet with water or
stained with oil in some brakes.

® Drum-to-shoe clearance out of adjustment in
some brakes.
(Malfunctioning auto adjusting mechanism).

® Drum is out of round in some brakes.

e Wheel tires are inflated unequally.

e Malfunctioning wheel cylinders.

® Disturbed front end alignment.

¢ Unmatched tires on same axle.

® Restricted brake tubes or hoses.

& Malfunctioning caliper assembly.

® | oose suspension parts.

® | cose calipers.

Replace.

Check for inoperative auto adjusting
mechanism.

Replace.

Inflate equally.

Repair or replace.

Adjust as prescribed.

Tires with approximately the same
amount of tread should be used onthe
same axle.

Check for soft hoses and damaged
lines.

Replace with new hoses and new
double-walled steel brake tubing.
Check for stuck or sluggish pistons
and proper lubrication of caliper slide
bush.

Caliper should slide.

Check all suspension mountings.
Check and torque bolts to specifica-
tions.

Noise (high pitched
squeak without
brake applied)

& Front lining worn out.

Repiace linings.

Rear brake locked
prematurely

® Maladjusted sensor spring length of LSPV.
* Malfunction LSPV assembly.

Check or adjust.
Replace assembly.

Brake locked
{For vehicles
equipped with
ABS)

e Malfunctioning ABS, if equipped.

Check system and replace as
necessary.
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Condition

Possible Cause

Correction

Excessive pedal
travel (Pedal
stroke too large)

® Partial brake system failure.

¢ Insufficient fluid in master cylinder
reservoirs.

e Air in system. {pedal soft/spongy)
® Rear brake system not adjusted

(malfunctioning auto adjusting mechanism).

¢ Bent brake shoes.
® Worn rear brake shoes.

Check brake systems and repair as
necessary.

Fill reservoirs with approved brake
fluid.

Check for leaks and air in brake
systems.

Check warning light. Bleed system if
required.

Bleed system.

Repair auto adjusting mechanism.
Adjust rear brakes.

Replace brake shoes.

Replace brake shoes.

Dragging brakes
(A very light drag
is present in all
disc brakes
immediately
after pedal is
released)

® Master cylinder pistons not returning
correctly.
® Restricted brake tubes or hoses.

® Incorrect parking brake adjustment on rear
brakes.

e Weakened or broken return springs in the
brake.

® Slugyish parking-brake cables or linkage.

e Whee! cylinder or caliper piston sticking.

e Malfunctioning ABS, if equipped with ABS.

Replace master cylinder.

Check for soft hoses or damaged
tubes and replace with new hoes
and/or new brake tubes.

Check and adjust to correct specifi-
cations.

Replace.

Repair or replace.

Repair as necessary.

Check system and replace as
necessary.

Pedal puisation
{Pedal pulsates
when depressed
for braking)

* Damaged or locse wheel bearings.

® Distorted steering knuckle or rear axle
shafts.

® Excessive disc lateral runout.

¢ Parallelism not within specifications.

® Rear drums out of round.

Replace wheel bearings.
Replace knuckle or rear axle shait.

Check per instructions. If not within
specifications, replace or machine
the disc.

Check per instructions. If not with
specifications, replace or machine
the disc.

Check runout.

Repair or replace drum as
necessary.

Braking noise

® Glazed shoe linings, or foreign matters
stuck to linings.

e Worn or distorted shoe linings.

® | oose front wheel bearings.

® Distorted backing plates or loose mounting
bolts.

Repair or replace shoe lining.

Replace shoe lining {or pad).
Replace wheel bearing.
Replace or retighten securing bolts.
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Condition

Possible Cause

Correction

Brake warning light
turns on after
engine start

® Parking brake applied.

¢ |nsufficient amount of brake fluid.
® Brake fluid leaking from brake line.

¢ Brake warning light circuit faulty.

Release parking brake and check
that brake warning light turns off.
Add brake fluid.

Investigate leaky point, correct it and
add brake fiuid.

Repair circuit.

Brake warning light
turns on when

¢ Brake fluid leaking from brake line.

Investigate leaky point, correct it and
add brake fiuid.

brake is applied o Insufficient amount of brake fluid. Add brake fluid.
Brake warning light | & Bulb burnt out. Replace bulb.
fails to turn on ¢ Brake warning light circuit open. Repair circuit.
even when parking

brake is applied

ABS warning light | e Bulb burnt out. Replace bulb.

does not turn on
for 2 sec. after
ignition switch has
turned ON.

e ABS warning light circuit open, if equipped
with ABS. {including check relay)

Check system referring to
“DIAGNOSIS” of ABS section.

ABS warning light
remains on after
ignition switch has
turned on for 2 sec.

® Malfunctioning ABS, if equipped with ABS.

Check system referring to
“DIAGNOSIS” of ABS section.
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" CHECK AND ADJUSTMENT
BLEEDING BRAKES
?.-_- S ;3 ’6 CAUTION:
Brake fluid is extremely damaging to paint. If fluid should

accidentally touch painted surface, immediately wipe
fiuid from paint and clean painted surface.

ot s e

oo e eaend 2

H : NOTE:
For vehicle equipped with ABS, make sure that ignition switch
turns off.

[B]

Be sure to bleed air of brake system according to following proce-
dure when its cil hydraulic circuit has been disconnected.

-]

T
———— L

Hydraulic lines of brake system consists of two separate lines, one
for front wheel brakes and the other for rear wheel brakes.

Air bleeding is necessary at right and left front wheel brakes, left
rear wheel brake and LSPV (if equipped without ABS}, i.e. 4 places
(3 places for vehicle with ABS) in all.

] ot ot e e i ittt i

[A]: Without ABS
{B]: With ABS

. d-way joint/ 2-way joint
. Master eylinder

LSPV

Right brake caliper
Left brake catiper

. Right wheel cylinder

. Left wheel cylinder

. ABS actuator

. P-valve

®: Air bleeding point

CRNODMPWN =

1) Fill master cylinder reservoir with brake fluid and keep at least
one-half full of fluid during bleeding operation.

2) Remove bleeder plug cap.
Attach a vinyl tube to bleeder plug of wheel cylinder, and insert
the other end into container.

1. Plugcap 2. Vinyl tube (See-through tube)
3. Container

3) Depress brake pedal several times, and then while holding it de-
pressed, loosen bleeder plug about one-third to one half turn.
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4) When fluid pressure in the cylinder is almost depleted, retigh-
ten bleeder plug.

5) Repeat this operation until there are no more air bubbles in hy-
draulic line.

6) When bubbles stop, depress and hold brake pedal and tighten
bleeder plug.

For tightening torque specification of air bleeder plug, re-
fer o “TIGHTENING TORQUE SPECIFICATION” in this
section.

7) Then attach bleeder plug cap.

8) After completing bleeding operation, apply fiuid pressure to
pipe line and check for leakage.
9) Replenish fluid into reservoir up to specified level.
10) Check brake pedal for “sponginess”. If found spongy, repeat
entire procedure of bleeding.
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1. Carpet

1. Carpet

BRAKE PEDAL FREE HEIGHT ADJUSTMENT

Check brake pedal free height.
ifitis not within specification, check and adjust following item 1) and
2).

Brake pedal free height “a”
from carpet : 193 — 203 mm (7.60 — 7.99 in.)

1} Check measurement between booster mounting surface and
center of clevis pin hole. When booster push rod clevis has been
reinstalled, it is important that the measurement is adjusted (re-
fer to BRAKE BOOSTER INSPECTION AND ADJUSTMENT).

2) Check stop light switch position. Adjust it if it is out of specifica-
tion.

BRAKE LIGHT SWITCH ADJUSTMENT

Adjustment should be made as follows when installing switch. Pull
up brake pedal toward you and while holding it there, adjust switch
position so that clearance between end of thread and brake pedal
return cushion (shown as “b” in figure).

Then tighten lock nut to specified torque.

Clearance “b”: 1.5 -2.0 mm (0.06 — 0.08 in.)

Tightening Torque
(b): 7.5 N'm (0.75 kg-m, 5.5 lb-ft)

EXCESSIVE PEDAL TRAVEL CHECK

1) Start engine.

2) Depress brake pedal a few times.

3) With brake pedal depressed with approximately 30 kg (66 Ibs)
load, measure pedal to carpet clearance “c”.

CAUTION:
Make sure that carpet is attached to vehicle body tightly
when taking measurement.

Clearance “¢”: over 100 mm (3.94 in.)

4) {f clearance “c¢” is less than 100 mm (3.94 in.), the most possible

cause is either rear brake shoes are worn out beyend limit or air
is in lines.
Should clearance “¢c” remain less than 100 mm (3.94 in.) even
after replacement of brake shoes and bleeding of system, other
possible but infrequent cause is malfunction of rear brake shoe
adjusters or booster push rod length out of adjustment for the ve-
hicle with brake booster.
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BRAKE PEDAL PLAY CHECK

Pedal play shouid be within specification. If out of specification,
check brake light switch for proper instailation position and adjust
if necessary.

Also check pedal shaft bolt and master cylinder pin installation for
looseness and replace if defective.

Pedal play “d”: 1 - 8 mm (0.04 - 0.32 in.)

BRAKE FLUID LEVEL CHECK

Be sure o use particular brake fluid either as indicated on reservoir
cap of that vehicle or recommended in ownet’s manual which
comes along with that vehicle.

Use of any other fluid is strictly prohibited.

Fluid level should be between MIN and MAX lines marked on reser-
Voir.

When warning light lights sometimes during driving, replenish fluid
to MAX line. ,

When fluid decreases quickly, inspect brake system for leakage.
Correct leaky points and then refili to specified level.

CAUTION:

Do not use shock absorber fluid or any other fiuid which
contains mineral oil. Do not use a container which has been
used for mineral oil or a container which is wet from water.
Mineral oil will cause swelling and distortion of rubber parts
in hydraulic brake system and water mixed into brake fluid
will lower fluid boiling point. Keep all fluid containers
capped to prevent contamination.

BRAKE HOSE AND PIPE CHECK

The brake hose assembly should be checked for road hazard dam-
age, for cracks and chafing of the outer cover, forleaks and blisters.
A light and mirror may be needed for an adequate inspection. If any
of the above conditions are observed on the brake hose, itis neces-
sary to replace it

Inspect the pipe for damage, cracks, dents and corrosion. If any de-
fect is found, replace it.

MASTER CYLINDER CHECK

Check for a cracked master cylinder casting or brake fluid around
the master cylinder. Leaks are indicated only if there is at least a
drop of fluid. A damp condition is not abnormal.
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1, Padrim
2. Lining
3. Disc

1. Rubber plug
2. Brake shoe
3. Brake shoe rim

BRAKE DISC CHECK

Refer to item DISC BRAKE INSPECT!ON of Section 5B for inspec-
tion point and procedure.

BRAKE PAD CHECK

Inspect pad linings periodically according to mainienance schedule
whenever wheels are removed (for tire rotation or other reason).
Take a look through hole of caliper and check lining thickness of in-
side pad.

Thickness “e”
Standard: 10.0 mm (0.39 in.)
Service Limit: 2.0 mm (0.08 in.)

If one of brake pad is worn to service limit, al! linings must be re-
placed at the same time.

BRAKE SHOE CHECK

Inspection should be carried out on following points after brake ped-

al travel “¢” (pedal to carpet clearance) check as described on pre-

vious page of this section, even when it is more than 100 mm (3.94

in.).

Amount of brake shoe wear can be checked as follows.

1) Hoist vehicle. ‘

2) Remove rubber plug from brake back plate.

3) Through hole of back plate, visually check for thickness of brake
shoe lining. If lining thickness “t” is found less than below speci-
fied wear limit, replace with new brake shoes.

Thickness “f”
Service Limit: 1.0 mm (0.04 in.)
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1. Parking brake lever
2. Brake cable
3. Self locking nut

PARKING BRAKE INSPECTION AND
ADJUSTMENT

Inspection

Hold center of parking brake lever grip and pull it up with 20 kg (40
Ibs) force.

With parking brake lever pulled up as shown, count ratchet notches.
There shouid be 5 to 7 notches.

Also, check if both right and left rear wheels are locked firmly.

To count number of notches easily, listen to click sounds that ratchet
makes while pulling parking brake lever without pressing its button.
One click socund corresponds to one notch.

If number of notches is out of specification, adjust cable by referring
to adjustment procedure described on the following step b) as to ob-
tain specified parking brake stroke.

NOTE:
Check tooth tip of each notch for damage or wear. If any dam-
age or wear is found, replace parking brake lever.

Adjustment

NOTE:

Make sure for following conditions before cable adjustment.

e No air is trapped in brake system.

¢ Brake pedal travel is proper.

» Brake pedal has been depressed a few times with about 30
kg (66 Ibs) load.

® Parking brake lever has been pulled up a few times with
about 20 kg (44 Ibs) force.

e Rear brake shoes are not worn beyond limit, and self adjust-
ing mechanism operates properly.

¢ To slacken parking brake cable, loosen selflocking nut as far
as end of bolt. Then depress brake pedal a few times with
about 30 kg (66 Ibs) load.

After confirming that above 6 conditions are all satisfied, adjust
parking brake lever stroke by loosening or tightening locking nut.

NOTE:
Check brake drum for dragging after adjustment.

Parking brake stroke: 5 to 7 notches
(When lever is pulled up at 20 kg (44 Ibs))
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1. Airbleeder plug
2. Weight
3. Attachment

FLUSHING BRAKE HYDRAULIC SYSTEM

It is recommended that entire hydraulic system be throughly
flushed with clean brake fluid whenever new parts are installed in
hydraulic system.

Periodical change of brake fluid is also recommended.

FLUID PRESSURE TEST(if equipped with
LSPV)

Test procedure for LSPV assembly is as follows.

Before testing, confirm the following.

® Fuel tank is filled with fuel fully.

® Vehicle is equipped with spare tire, tools, jack and jack handle.

1) Stop vehicle on level floor and place approximately about 200
kg (441 |bs) weight on rear housing so that rear axle weighs 800
kg (1764 Ib).

Rear axle weight “L”: 800 kg (1764 1b)
2) Install special tool to front and rear brake.

NOTE:
Special tool should be connected to breather of front (driv-
er’s side brake) and rear brakes.

Special Tool

Front brake

(A): 09956-02310

(B): 09952-46510 (with 16 in. brake disc)

(C): 55473-82030 (Air bleeder plug as a spare part)

Rear brake

(A): 09956-02310

(B): 09952-36310

(C): 55473-82030 (Air bleeder plug as a spare part)

NOTE:

Special tool (B) is used instead of thread diameter 10 mm
attachment of special tool (A).

So remove the attachment from (A) and install (B) as shown
in figure.



5-14 BRAKES

1. L.SPV lever
2. LSPV spring

3. LSPV stay

1, Master cylinder
2. Disconnect brake pipe {for LH steering vehicle)
3. Disconnect brake pipe {for RH steering vehicle)

3) Depress brake pedal gradually till fluid pressure of front brake
becomes as specified below and check corresponding pressure
of rear brake then. It should be within specification given below,
Refer to page 5A-3 for identification of LSPV.

Front brake Rear brake
6,000 — 7,300 kPa
RHYTHM 60 — 73 kg/cm?
8,000 kPa marked 853 — 1,038 psi
80 kg om? 4,500 7’300 kPa
1,138 psi ) =/,
P m\gfkce d 45 — 73 kg/cm?
640 — 1,038 psi
As done above, apply 100 kg/cm?2 pressure to front brake and
check that rear brake pressure then is within specification as giv-
en below.
Front brake Rear brake
] o0 SRS
10,000 kPa marked 924 — 1,138 psi
100 kg/om? 5,000 8’ 000 kPa
1,422 psi , -9,
ps e 50 — 80 kg/cm?2
711 —1,138 psi
4) If rear brake pressure is not within specification, adjust it by

5)

changing stay “A” position as follows.

Tightening Torque
{(a): 23 N-m (2.3 kg-m, 17.0 |b-ft)

e |f rear brake pressure is higher than specification, move stay
“A” to direction “a” and if it is lower, to direction “b”.

¢ Repeat steps 3) and 4) until rear brake pressure is within spec-
ification.

® After adjustment, be sure to torque nut to specification.

Disconnect brake pipe {connecting between master cylinder
secondary side and 4-way joint) from master cylinder.

Tighten plug (special tool) to master cylinder.

Depress brake pedal. If rear brake pressure is 95— 100 kg/cm?
when front brake pressure is 100 kg/cmg2, it means that front fail-
safe system functions properly.

Front brake Rear brake
10000 kPa 9500 — 10000 kPa
100 kg/cm? 95 — 100 kg/cm?
1422 psi 1350 — 1422 psi
Special Tool

(A): 09956-02210
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6) Upon completion of fluid pressure test, bleed brake system and
petform brake test.

BOOSTER OPERATION CHECK

There are two ways to perform this inspection, with and without a
tester. Ordinarily, it is possible to roughly determine its condition
without using a tester.

NOTE:
For this check, make sure that no air is in hydraulic line.

INSPECTION WITHOUT TESTER

Check Air Tightness
1) Start engine.
2) Stop engine after running for 1 to 2 minutes.

3) Depress brake pedal several times with the same load as in ordi-
nary braking and observe pedal travel. If pedal goes down deep
the first time but its fravel decreases as it is depressed the se-
cond and more times, air tightness is obtained.

-
-

- !

- ——
-

’

\ / 3rd
g
2nd GOOD

4) If pedal travel doesn’t change, air tightness isn’t obtained.

NOTE:
If defective, inspect vacuum lines and sealing parts, and re-

place any fauity part.
When this has been done, repeat the entire test.

N
> /
\ ist, 2nd, 3rd NO GOOD
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Check Operation
1) With engine stopped, depress brake pedal several times with
the same load and make sure that pedal travel doesn't change.

2) Start engine while depressing brake pedal. If pedai travel in-
creases a little, operation is satisfactory. But no change in pedal
travel indicates malfunction.

Check Air Tightness Under Load
1} With engine running, depress brake pedal. Then stop engine
while holding brake pedal depressed.

Hold

30 seconds 2) Hold brake pedal depressed for 30 seconds. |f pedal height does
hot change, condition is good. But it isn’t if pedal rises.
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TIGHTENING TORQUE SPECIFICATIONS

. Tightening torque
Fastening parts
N'm kg-m Ib-ft
Brake pipe 2-way {or 4-way) joint bolt 23 2.3 17.0
Brake pipe fiare nut 16 1.6 11.5
_ 8.5 0.85 6.5
Front cailiper
8.0 0.8 6.0
Brake bleeder plug -
Wheel cylinder 7.5 0.75 5.5
LSPV 7.5 0.75 5.5
LSPV mounting bolt
LSPV stay bolt 23 2.3 17.0
LSPV spring nut
Wheel nut 95 9.5 69.0
Stop light switch lock nut 7.5 0.75 55

REQUIRED SERVICE MATERIAL

RECOMMENDED
MATERIALS SUZUKI PRODUCT

USE

Indicated on reservoir
Brake fluid cap of described in owner's
manual of vehicle

o To fill master cylinder reservoir.

¢ To clean and apply to inner parts of master
cylinder caliper and wheel cylinder when
they are disassembled.
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SPECIAL TOOLS

09850-78220
Flare nut wrench (10 mm)

092900-20205
Micrometer (0 — 25 mm)

09956-02310
Fluid pressure gauge

(I

09956-02210
Brake circuit plug

09952-36310/46510
Pressure gauge attachment
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SECTION 5A

BRAKES PIPE/HOSE/MASTER CYLINDER

WARNING:

For vehicles equipped with Supplemental Restraint (Air Bag) System

e Service on and around the air bag system components or wiring must be performed only by an autho-
rized SUZUKIl dealer. Refer to “Air Bag System Components and Wiring Location View” under “Gener-
al Description” in air bag system section in order to confirm whether you are performing service on
or near the air bag system components or wiring. Please observe all WARNINGS and “Service Precau-
tions” under “On-Vehicle Service” in air bag system section before perforiming service on or around
the air bag system components or wiring. Failure to follow WARNINGS could result in unintentional
activation of the system or could render the system inoperative. Either of these two conditions may
result in severe injury.

® Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK?” position and the negative cable is disconnected from the battery. Otherwise, the system may
be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

NOTE:

All brake fasteners are important attaching parts in that they could affect the performance of vital parts
and systems, and/or could resuit in major repair expense. They must be replaced with one of same part
number or with an equivalent part if replacement becomes necessary. Do not use a replacement part of
lesser quality or substitute design. Torque values must be used as specified during reassembly to assure E
proper retention of all parts. There is to be no welding as it may result in extensive damage and weakening

of the metal.

CONTENTS
GENERAL DESCRIPTION ... . it e e ittt e e e e iaarar e BA- 2
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LSPV {Load Sensing Proportioning Valve) ...t 5A-15
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GENERAL DESCRIPTION
MASTER CYLINDER ASSEMBLY

The master cylinder has two pistons and three piston cups. Its hydraulic pressure is produced in the primary ("a”
in the figure below) and secondary (“b”) chambers. The hydraulic pressure produced in the primary chamber (“a”}
acts on the front (for vehicle without ABS, rear) wheel brakes.

Also, the hydraulic pressure produced in the secondary chamber (“b") acts on the rear {for vehicle without ABS,
front) wheel brakes.

NOTE:
Replace all components included in repair kits to service this master cylinder. Lubricate rubber parts with

clean, fresh brake fluid to ease assembly. Do not use iubricated shop air on brake parts as damage to rub-
ber components may resuit. if any hydraulic component is removed or hrake line disconnected, bleed the

brake system.
The torque values specified are for dry, unlubricated fasteners.

[A]

[A]: with ABS
[B]: without ABS

[B]

. Piston stopper circlip

. Piston stopper

. Cylinder cup

Plate

Primary piston

. Piston cup

. Primary piston return spring

. Primary spring retainer

. Secondary piston pressure cup

. Secondary piston

. Return spring secondary seat

. Secondary piston return spring

. Secondary piston stopper bolt

. Master cylinder body

“A”: Primary piston

“B": Secondary piston

I
DERRON OO bE0=

9 8 6 543 21

BOOSTER ASSEMBLY

The booster is located between the master cylinder and the brake pedal. [t is so designed that the force created
when the brake pedal is depressed is mechanically increased combined with the engine vacuum.

The booster has two diaphragms of @7.5 in. (191 mm) effective diameter.

CAUTION:

¢ Never disassemble brake booster assembly. If it is found fauity, replace it with new assembily.

e The torque values specified are for dry, unlubricated fasteners. If any hydraulic component is re-
moved or brake line disconnected, bleed the brake system.
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LSPV (Load Sensing Proportioning Valve) ASSEMBLY (if equipped)

As shown in figure below, LSPV is included within the brake circuit which connects the master cylinder and the rear
wheel brake. It controls the hydraulic pressure applied to the rear wheel brake according to the loaded state of the
vehicle (or weight of the load), whereby preventing the rear wheels from getting locked prematurely.

Also, it releases the above described control over the hydraulic pressure applied to the rear wheel brake, should
any failure occur in the hydraulic circuit of the front wheel brake so that the hydraulic pressure produced in the mas-
ter cylinder is applied to the rear wheel brake directly to operate it.

. LSPV lever

. Spring

. LSPV stay

. Brake flare nut

W=

CONSTITUTION

[A] [B]

FA]: RHYTHM made
4 [B]: JKC made

. Plunger

. Lip seal

. LSPV lever

. Sensor spring

. From master cylinder
primary chamber
(Rear wheel brake)

6. From master cylinder
secondary chamber
(Front wheel brake}

. To rear wheel brake

Pin

. Bolt hole

OGN

© o~

The LSPV components are grouped into three sections as follows.

“A": Sensor section
The main parts in this section are a lever and a spring which senses variation in the vehicle height as affected
by the loaded condition and converis it into the load.

“B”: Hydraulic pressure control section
Included in this section are a stepped plunger and valve mechanism to execute proportional control.

“C”: Fail-safe section
The main parts in this section are a chamber which draws in the hydraulic pressure from the front wheel brake
system and a fail-safe piston which releases the valve mechanism in the control section connected to the rear
wheel brake, should any failure occur in the front wheel brake system.
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DIAGNOSIS
Refer to Section 5 (BRAKES)
CHECK AND ADJUSTMENT
Refer to Section 5 (BRAKES)
ON-VEHICLE SERVICE
FRONT BRAKE HOSE/PIPE
REMOVAL

1) Raise and suitably support vehicle. Remove tire and wheel.
This operation is not necessary when removing pipes connecting master cylinder and flexible hose.
2) Clean dirt and foreign material from both hose end or pipe end fittings. Remove brake hose or pipe.

INSTALLATION

1) Reverse removal procedure for brake hose and pipe installation procedure.
For instailation, make sure that steering wheel is in straightforward position and hose has no twist or kink. Check
to make sure that hose doesn’t contact any part of suspension, both in extreme right and extreme left turn condi-
tions. If it does at any point, remove and correct. Fill and maintain brake fluid level in reservoir. Bleed brake sys-
tem.

2} Perform brake test and check installed part for fluid leakage.

[B] bl

TOP SIDE TOP SIDE
® || .
FRONT SIDE
(a] [b]
NOTE:

[A]: with ABS Insert E-ring till its end surface is flush
gBlrglrtizgut ABS with or lower than bracket end surface.
2. Flexible hose
3. Hose washer Tightening Torque
. @ 16m (16 kg, 1.5 1)
6. 4way joint (2way joint) (b): 23 N'm (2.3 kg-m, 17.0 lo-ft)
{a}: Clamp a {(c): 10 N-m (1.0 kg-m, 7.5 Ib-ft)

[b}: Clamp b
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REAR BRAKE HOSE/PIPE

REMOVAL
1) Raise and suitably support vehicle. Remove tire and wheel.
2) Clean dirt and foreign material from both hose end or pipe end fittings. Remove brake hose or pipe.

INSTALLATION

1) Reverse removal procedure for brake hose or pipe installation procedure.
® Be sure to obtain more than 3 mm (0.118 in.) clearance between axle housing and brake pipe.
e Install clamps properly referring to figure below and tighten bolts.
o When installing hose, make sure that it has no twist or kink.

2) Fill and maintain brake fluid level in reservoir. Bleed brake system.

3) Perform brake test and check each installed part for fluid leakage.

. Brake pipe (to rear)
. Brake pipe
(to LSPV, for vehicte without ABS)
. 4-way (2-way} joint
. Chasis frame

P =i

P ]

1. Rear axle
2. Shock absorber
3. Clamp




5A-6 BRAKES PIPE/HOSE/MASTER CYLINDER

MASTER CYLINDER RESERVOIR

REMOVAL

1) Disconnect reservoir lead wire at coupler.

2) Clean outside of reservoir.

3) Take out fluid with syringe or such.

4) Remove reservoir connector pin by using special tool.

Special Tool
(A): 09922-85811

1. Reservoir
2. Master cylinder

5) Remove reservoir.

NOTE:

@ Do not allow brake fluid to get on painted surfaces.

1. Reservoir
2. Gonnector pin
3. Grommets
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INSTALLATION

NOTE:
See NOTE at the beginning of this section.

1) When using new grommets, lubricate them with the same fluid
as the one to fill reservoir with. Then press-fit grommets to mas-
ter cylinder. Grommets must be seated in place.

2) Install reservoir and drive in reservoir pin.

NOTE:
Drive in reservoir pin till both of its ends at the right and left

‘ . ) or reserveir becomes the same length.

1. Reservoir
2. Pin

3} Connect reservoir lead wire.
43 Fill reservoir with specified fluid.
5) Upon completion of installation, check for fluid leakage.

1. Reservoir
2. Cap
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MASTER CYLINDER ASSEMBLY

[A]

(8]

00
(2]

. Piston stopper circlip

. Piston stopper

. Cylinder cup and plate

. Primary piston

. Piston cup

. Secondary piston pressure cup
. Primary piston Assy

. Secondary piston

. Secondary piston Assy

. Secondary piston stopper bolt
. Master cylinder body

12. O-ring

s
ORI BAON

[A]: with ABS
[B]: without ABS

oy
jury

[Al

(B]

1. Reservoir cap
2. Reservoir
3. Master cylinder

4. Flare nuts
5. Attaching nut

1. Master cylinder

2. Pvalve

REMOVAL

NOTE:
Do not allow brake fluid to get on painted surfaces.

1) Remove strut tower bar (if equuipped).

2) Disconnect reservoir lead wire at coupler.

3) Clean around reservoir cap and take out fluid with syringe or
such. '

4} Disconnect brake pipes from master cylinder.
For RH steering vehicle equipped with ABS, disconnect pipes
“1” and “2" from P valve.

5) Remove attaching nuts.

8) Remove master cylinder from brake booster.
For RH steering vehicle with ABS, separate P valve from master
cylinder.
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1. Pin

2. Master cylinder
3. Reservoir

4. Cirglip

1. Stopperbolt
2. Compressed air

DISASSEMBLY
1) Remove reservoir pin and reservoir.
2) Remove circlip.

3) For vehicle with ABS
Pull out primary piston assembly straight so as not to cause any
damage to inside of cylinder wall.
Pull cut secondary piston assembly straight 50 as not to cause
any damage to inside of cylinder wall and by tapping flange with
a piece of wood or something soft.

3’) For vehicle without ABS
Remove piston stopper bolt. Then remove secondary piston by
blowing compressed air into hole from which piston stopper bolt
was removed.
Be cautious during removal as secondary piston jumps out.
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Vehicle equipped with ABS

«i%gf@
Ay

Vehicle not equipped with ABS

®@®@

2. Circlip

INSPECTION
Inspect all disassembled parts for wear or damage, and replace
parts if necessary.

NOTE:
e Wash disassembled parts with brake fluid.
¢ Do not reuse piston cups.

inspect master cylinder bore for scoring or corrosion. ltis besttore-
place corroded cylinder.
Corrosion can be identified as pits or excessive roughness.

NOTE:

Polishing bore or master cylinder with cast aluminum body
with anything abrasive is prohibited, as damage to cylinder
bore may occur.

Rinse cylinder in clean brake fluid. Shake excess rinsing fluid from
cylinder. Do not use a cloth to dry cylinder, as lint from cloth cannot
be kept from cylinder bore surfaces.

ASSEMBLY

NOTE:

¢ See NOTE at the beginning of this section.

e Before assembling, wash each part in fluid recommended to
use for that vehicle.

1) Install secondary piston agssembly into cylinder.
2) Install primary piston assembly in cylinder.

3) Depress, and install circlip.

4) install piston stopper bolt with pistons pushed in all the way and
tighten it to specified torque (For vehicle without ABS).

Tightening Torgue
(a): 10 N'm (1.0 kg-m, 7.5 |b-ft)
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) 4
3
Y
3

1. Pin
2. Reservoir
3. Master cylinder

5) Apply thin coat of brake fluid to alt around new grommets (2pcs.)
and install them to cylinder body, then install reservoir.

6} Seta new pin in reservoir hole and drive it in. At this time, make
end of pin and end face margin of reservoir equal.

INSTALLATION

NOTE:

e See NOTE at the beginning of this section.

e Adjust clearance between booster piston rod and primary
piston with special tool (See page 5A-13).

1) Install master cylinder to brake booster.
2) Torque master cylinder attaching nuts to specification.

Tightening Torque
(b): 13 N'm (1.3 kg-m, 9.5 Ib-ft)

3) Connect hydraulic lines and torque flare nuts to specification.

Tightening Torque
(c): 16 N-m (1.6 kg-m, 12.0 Ib-ff)

4) Connect reservoir lead wire.

5) Fill reservoir with specified brake fluid.

6) After installing, check brake pedal play and bleed air from sys-
tem (See page 5-7).

7) Perform brake test and check each instalied part for fluid leak-
age.



5A-12 BRAKES PIPE/HOSE/MASTER CYLINDER

BRAKE BOOSTER

. Brake master cylinder ass'y
. Brake booster ass'y
Gasket

. Push rod clevis

Nut

Clevis pin

Clip

Nut

. Brake vacuum hose

CENOO A LD

REMOVAL

1) Remove master cylinder assembly, referring to steps 1) to 5) of
its REMOVAL on page 5A-8.
For vehicle equipped with ABS, remove ABS actuator from ve-
hicle body referring to section 5E1 and then remove master
cylinder assembly.

2) Disconnect brake vacuum hose from brake booster.

3) Disconnect push rod clevis from brake pedal arm.
4) Remove attaching nuts and then booster as shown.

CAUTION:
Never disassemble brake booster. Disassembly will spoil

its original function. If is found faulty, replace it with new
. Steering column
. Push red clevis one.
. Brake pedal arm
. Clevis pin

Clip

MNut

Y A O
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1. Booster piston rod
2. Master gylinder piston

1

/

1. Master cylinder
2. Piston
8. Pinhead

A~

1. Booster body
2. Pistonrod

{F}

1. Booster piston rod
2. Master cylinder piston

CLEARANCE BETWEEN BOOSTER PISTON ROD AND
MASTER CYLINDER PISTON ADJUSTMENT

The length of booster piston rod is adjusted to provide specified
clearance “a” between piston rod end and master cylinder piston.

o Before measuring clearance, push piston rod several times so as
to make sure reaction disc is in place.
e Keep inside of booster at atmospheric pressure for measure-
ment.
1) Set special tool (A) on master cylinder and push pin until con-
tacts piston.

Special Tool
(A): 09950-96010

2) Turn special tool upside down and place it on booster. Adjust
booster piston rod length until rod end contacts pin head.

Special Tool
(A): 09950-96010

Clearance “b”: 0 mm (0 in.}

NOTE:
Take measurement with booster set vertically and rod atthe
center.

3) Adjust clearance by turning adjusting screw of piston rod.

Special Tool
(F): 09952-16010

Reference

When adjusted as above, its negative pressure is applied to booster
with engine at idle, piston to piston rod clearance “a” should be-
come below.

Clearance “a”: 0.25 — 0.5 mm (0.010 — 0.020 in.)
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1. Clevis
2. Nut

1. Steering column 4. Clevis pin
2. Push rod clevis 5. Clip
3. Brake pedal arm 6. Nut

BOOSTER PUSH ROD CLEVIS ADJUSTMENT
Install push rod clevis so that measurement “a” is obtained and
torque nut to specification.

Tightening Torque
(a): 25 N-m (2.5 kg-m, 18.0 Ib-ft)

Length
“a”: 109.5 - 110.5 mm (4.31 - 4.35in.)

INSTALLATION

NOTE:

¢ See NOTE at the beginning of this section.

® Check length of push rod clevis. (Refer to item BOOSTER
PUSH ROD CLEVIS ADJUSTMENT)

o Before installing master cylinder, adjust booster piston rod.
{Refer to item CLEARANCE BETWEEN BOOSTER PISTON
ROD AND MASTER CYLINDER PISTON ADJUSTMENT of
this section).

e Apply silicone grease to master cylinder piston.

1) Install booster to dash panel as shown. Then connect booster
push rod clevis to pedal arm with clevis pin and clip.
2) Tighten booster attaching nuts to the specified torque.

Tightening Torque
(a): 13 N'm (1.3 kg-m, 9.5 Ib-ft)

3) Connect brake vacuum hose to brake booster.

4) Install master cylinder, referring to steps 1) to 7) of its INSTALLA-
TION of this section.
For vehicle equipped with ABS, install ABS actuator referring to
section 5E1.

5) After installing, check. (See page 5-10.)
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2. Brake pipe

\
_\,/'@\\Y"

1. LSPV assembly
2. LSPV spring

3. LSPV stay

4. Bolt

5. Stepperbole

“A": Apply grease

LSPV (Load Sensing Proportioning Valve)

ASSEMBLY (if equipped)

REMOVAL

1) Clean around reservoir cap and take out fluid with syringe or
such.

2) Hoist vehicle.

3) Disconnect brake pipes from LSPV.

4) Remove LSPV assembly from vehicle body.

NOTE:
As shown in figure left, LSPV assembly should be removed to-
gether with its spring and stay installed or rear axle housing.

5) Remove spring and stay from lever.

CAUTION:

¢ LSPV assembly must not be disassembled.
Replace with new one if defective.

e Stopper bolt should not be loosened or tightened.

INSTALLATION

CAUTION:
Refer to above CAUTION.

Install by reversing removal procedure, noting the following.
1) Apply multi-purpose grease to upper and lower joint of coil
spring.
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1. LSPV stay bolt

2. LSPV bolt

3. Brake pipe flare nut
4. Airbleeding plug

1. Maker mark

1. LSPV lever
2. Stopper bolt {if equipped}
3. Coilspring “A".Don"ttum

2) Torque each bolt and nut to specification as indicated respec-
tively in figure left.

Tightening Torque

(a): 23 N'm (2.3 kg-m, 17.0 [b-ft)

(b): 16 N-m (1.6 kg-m, 11.5 Ib-ft) (brake flare nut)
(¢): 7.5 N'm (0.75 kg-m, 9.0 Ib-ft) (bleeder plug)

3) Upon completion of installation, fill reservoir tank with specified
fluid and bleed air from brake system.

NOTE:
Make sure to bleed air from LSPV bleeder without failure.

4) Afterbleeding air, check that LSPV is installed properly, referring
to following INSPECTION & ADJUSTMENT.

INSPECTION & ADJUSTMENT

Confirm the following before inspection and adjustment.

¢ Fuetl tank is filled with fuel fully.

& Vehicle is equipped with spare tire, tools, jack and jack handle.
¢ Vehicle is free from any other load.

With vehicle in above conditions;

1) Place it on level floor.

2) Push up (JKC mark) or push down (RHYTHM mark) LSPV lever
with fingertill it stops and measure length of coil spring (“L." inbe-
low figure) as it is pulled.

3) Spring length “L” should be the value specified below.

Spring length (between spring end and spring bolt)
“L”: 103 mm (4.06 in.) ..... (JKC mark)
157 mm {(6.181in.) ..... (RHYTHM mark)

NOTE:
For identification of the type of LSPV, see maker mark
stamped on the place shown in left figure.

4) I it isn't, adjust it to specification by changing stay positions as
shown in left figure. After adjustment, tighten nut to specified
torque.

For details, refer to left figure.

Tightening Torque
(a): 23 N'm (2.3 kg-m, 17.0 ib-ft)

NOTE:
Check to make sure that LSPV body and brake pipe joints
are free from fluid leakage. Replace defective parts, if any.
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[A]: LH steering vehicle
[B]: RH steering vehicle

1. Flare nuts

2. Pvalve

3. Mastercylinder
4. Reservoir

. Flare nuts

. P valve

. Master cylinder
. Reservoir

00N

P (Proportioning ) VALVE (if equipped)
REMOVAL

CAUTION:
Do not allow brake fluid to get on painted surfaces.

1) Clean around reservoir cap and take out fluid with syringe or
such.

2) Disconnect brake pipes from P valve.

3) Remove P valve.

WARNING:
Never disassemble P valve assembly.
if it is found faulty, replace it with new assembly.

INSTALLATION
1} Install P valve.

Tightening Torque
(a): 10 N'm (1.0 kg-m, 7.5 Ib-ft)

2} Tighten flare nuts to specified torque.

Tightening Torgue
(b): 16 N-m (1.6 kg-m, 12.0 |b-ft)

3) Fill reservoir with specified brake fluid.

4) After installing, check brake pedal play and bleed air from sys-
tem. Refer to “BLEEDING BRAKES” in Section 5.

5) Perform brake test and check each installed part for fluid leak-
age.



5A-18 BRAKES PIPE/HOSE/MASTER CYLINDER

TIGHTENING TORQUE SPECIFICATIONS

Fastening parts Tightening torque
N-m kg-m Ib-ft
Brake flexible hose bolt (Brake caliper/2 (4) way joiut) 23 23 17.0
Master cylinder attaching nut 13 1.3 9.5
Booster nut 13 1.3 9.5
Crevis nut 25 2.5 18
2-way {or 4-way) joint mounting bolit 10 1.0 7.5
Brake pipe flare nut 16 1.6 115
Frontcaliper (15 in. brake disc) 8.5 0.85 6.5
(16 in. brake disc) 8.0 0.8 6.0
Brake bleeder plug
Wheel cylinder 7.5 0.75 55
LSPV 8.0 0.8 6.0
LSPV mounting boit
LSPV stay bolt 23 2.3 17.0
LSPV spring nut
Wheel nut 95 8.5 69.0
P valve bolt 10 1.0 7.5
REQUIRED SERVICE MATERIAL
MATERIALS RECOMMENDED USE

SUZUKI PRODUCT

Indicated on reservoir
Brake fluid cap or described in owner's
manual of vehicle

® To fill master cylinder reservoir.

® To clean and apply to inner parts of master
cylinder caliper and wheel cylinder when
they are disassembled.

SPECIAL TOOLS

09922-85811 09950-96010
Connector pin remover Booster piston rod gauge

|

.|

09952-16010
Booster piston rod adjuster
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SECTION 5B

FRONT BRAKE

NOTE:

All brake fasteners are important attaching parts in that they could affect the performance of vital parts
and systems, and/or could result in major repair expense. They must be replaced with one of same part
number or with an equivalent part if replacement becomes necessary. Do not use a replacement part of
lesser quality or substitute design. Torque values must be used as specified during reassembly to assure
proper retention of all parts. There is to be no welding as it may result in extensive damage and weakening
of the metal.
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GENERAL DESCRIPTION
DISC BRAKE CALIPER ASSEMBLY

This caliper is mounted to the brake caliper carrier with two caliper pin bolts. Hydraulic force, created by applying
force to the brake pedal, is converted by the caliper to friction. The hydraulic force acts equally against the piston
and the bottom of the caliper bore to move the piston outward and to move (slide) the caliper inward, resulting in
a clamping action on the disc. This clamping action forces the pads (linings against the disc, creating friction to
stop the vehicle.

NOTE:

Lubricate parts as specified. Do not use [ubricated shop air on brake parts as damage to rubber compo-
nents may result. If any component is removed or line disconnected, bleed the brake system.

Replace pads in axle sets only. The torque values specified are for dry, unlubricated fasteners.

[A]

(Bl

. Caliper pin belt

Boot

. Disc brake caliper
(disc brake cylinder)
. Piston seal

. Disc brake piston

. Cylinder boot

. Disc brake inner pad
. Disc brake outer pad
. Brake caliper carrier
. Pad spring

. Bleeder plug

. Bleeder plug cap

. Caliper pin

. Anti noise shim

. Inner shim

-
COWNOO R W=

-
jury
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Tightening torque
[A): 15 in. brake disc type {a): 8.0 N'm (0.80 kg-m, 6.0 Ib-ft)
[B]: 16 in. brake disc type (b): 8.5 N'm (0.85 kg-m, 6.5 lb-ft)
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1. Caliper
2. Caliper pin bolts
3. Disc

1. Caliper
2. Wire hock
3. Pad

DIAGNOSIS

Refer to Section 5 (BRAKES).

CHECK AND ADJUSTMENT

Refer to Section 5 (BRAKES).

ON-VEHICLE SERVICE

FRONT DISC BRAKE PAD

REMOVAL
1) Hoist vehicle and remove wheel.
2) Remove caliper pin bolts.

3) Remove E-ring from strut and then remove caliper from caliper
cartier.

NOTE:

Hang removed caliper with a wire hook or the like so as to
prevent brake hose from bending and twisting excessively
or being pulled. Don’t operate brake pedal with pads re-
moved.

4) Remove pads.

INSPECTION

Brake Pad
Check pad lining for wear. When wear exceeds limit, replace with
new one.

CAUTION:

Never polish pad lining with sandpaper. If lining is polished
with sandpaper, hard particles of sandpaper will be depos-
ited in lining and may damage disc. When pad lining re-
quires correction, replace it with a new one.

Pad thickness (lining + rim) “a”
Standard: 15.0 mm (0.590in.) .... 16 in. brake disc
15.5 mm (0.610 in.) .... 15in. brake disc

Service limit: 7.0 mm (0.275 in.) ... 16 in. brake disc
7.5 mm (0.295 in.) ... 15 in. brake disc

NOTE:
When pads are removed, visually inspect caliper for brake
fluid leak. Correct leaky point, if any.
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1. Wheel nut
2. Washer
(or spacer)

“A™ Apply grease

Brake disc¢

Before this inspection, brake pads must be removed.

Check disc surface for scratches in wearing parts. Scratches on
disc surface noticed at the time of specified inspection or replace-
ment are normal and disc is not defective unless they are serious.
But when there are deep scratches or scratches all over disc sur-
face, replace it. When only cne side is scratched, polish and cotrect
that side.

Disc thickness “a”
Standard: 22 mm (0.8661in.) ...... 16 in. brake disc
17 mm (0.670in.) ...... 15 in. brake disc

Service limit: 20 mm (0.787 in.) ... 16 in. brake disc
15 mm (0.590 in.) ... 15 in. brake disc

Use wheel nuts and suitable plain washers to hold the disc securely
against the hub, then mount a dial indicator as shown and measure
the runout at 25 mm (0.98 in.) from the outer edge of the disc.

Limit on disc deflection: 0.15 mm (0.006 in.)

NOTE:
Checkfrontwheel bearing for looseness before measurement.

Cylinder Slide Guide Pin/Pin Bolt

Check guide pin for smooth movement as shown.

If it is found faulty, correct or replace. Apply rubber grease to guide
pin outer surface. Rubber grease should be the on whose viscosity
is less affected by such low temperature a —40°C {(—40°F).

Dust Boot
Check boot for breakage, crack and damage. If defective, replace.
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. Clips

. Pads

. Disc

. Calliper carrier
. Sensor

. Shim

1. Caliper pin bolts

INSTALLATION

NOTE:
See NOTE at the beginning of this section.

1) Install pad clips and pads.

NOTE:
Install pad with sensor to body center side of caliper.

2) Install caliper and torque caliper pin bolts to specification.

Tightening Torque

(a), (b): 27 N'm (2.7 kg-m, 20.0 Ib-ft} ... 15 in. brake disc
(a): 50 N'-m (5.0 kg-m, 36.5 [b-~it) ...... 16 in. brake disc
(b): 85 N'm (8.5 kg-m, 61.5 Ib-ft)

NOTE:
Make sure that boots are fit into groove securely.

3) Torque front wheel nuts to specification.

Tightening Torque
(b): 95 N-m (9.5 kg-m, 69.0 Ib-ft)

4) Upon completion of installation, perform brake test.
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Caliper

Wire hook
Container

S o ol

Flexible hose
Hose mounting bolt

1.

Cloth

FRONT DISC BRAKE CALIPER

REMOVAL

1) Hoist vehicle and remove wheel.

2) Remove brake flexible hose mounting bolt from caliper. As this
will allow fluid to flow out of hose, have a container ready before-
hand.

3) Remove caliper pin bolts.
4) Remove caliper.

DISASSEMBLY

Before disassembly, clean all around caliper with brake fluid.

1) Remove anti noise shim (if equipped) and blow compressed air
into cylinder through bolt hole where flexible hose was fitted.
With this air pressure, piston can be pushed out of cylinder.

WARNING:

Do not apply too highly compressed air which will cause
piston to jump out of cylinder. it should be taken out grad-
ually with moderately compressed air. Do not place your
fingers in front of piston when using compressed air.
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2) Remove piston seal using a thin blade like a thickness gauge,
efc.

CAUTION:
Be careful not to damage inside (hore side) of cylinder.

INSPECTION

Cylinder boot
Check boots for breakage, crack and damage. If defective, replace.

Piston Seal
Excessive or uneven wear of pad lining may indicate unsmooth re-
turn of the piston. In such a case, replace rubber seal.

ASSEMBLY
Reassemble front brake in reverse order of disassembly, noting the
following points.

CAUTION:

* Wash each part cleanly before installation in the same
fluid as the one used in master cylinder reservoir.

¢ Never use other fluid or thinner.

« Before installing piston and piston seal to cylinder, apply
fluid to them.

« After reassemhling brake lines, bleed air from them.

Piston Seal

Piston seal is used o seal piston and cylinder and to adjust clear-
ance between pad and disc. Replace with a new one at every over-
haul. Fit piston seal into groove in cylinder taking care not to twist
it.
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1. Boot
2. Piston

Piston and Boot
1) Before inserting piston into cylinder, install boot onto piston as

shown.

2) Fit boot as it is in above figure into boot groove in cylinder with

fingers.
Check to make sure that boot is fitted into boot groove in cylinder

completely in its circumference.

3) Insert piston into cylinder by hand and fit boot in boot groove in
piston.

4) To confirm that bootis fitted in its groove in cylinder propetly, pull
piston out of cylinder a little but do not take it all out.

5) Insert piston into cylinder by hand.
6) Install anti noise shim, if equipped.
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1. Flexible hose bolt

Caliper

Before installing caliper (cylinder body) to carrier, check to ensure
that guide pin (pin bolt) inserted in each caliper carrier hole can be
moved smoothly in thrust direction.

NOTE:
Where temperature gets as low as —30°C in cold weather, use

rubber grease whose viscosity varies very little even at -40°C
(—40°F).

INSTALLATION
1} Install caliper to caliper carrier.
2) Torque caliper pin bolts to specifications.

Tightening Torgue

(a), {b): 27 N'-m (2.7 kg-m, 20.0 Ib-ft) ..... 15 in. brake disc
(a): 50 N-m (5.0 kg-m, 36.5 Ib-ft)

(b): 85 N-m (8.5 kg-m, 61.5 lb-ft) """ """ ""
NOTE:

Make sure that boots are fit intc groove securely.

16 in. brake disc

3) Install brake flexible hose as shown and torque hose mounting
bolt to specification.

Tightening Torque
(b): 23 N-m (2.3 kg-m, 17.0 Ib-ft)

4) Torque wheel nuts to specification.

Tightening Torque
(c): 95 N-m (9.5 kg-m, 69.0 Ib-ft)

5) After completing installation, fill reservoir with brake fluid and
bleed brake system. Perform brake test and check each
installed part for oil leakage.
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FRONT BRAKE DISC

REMOVAL
1) Hoist vehicle and remove wheel.
2) Remove caliper assembly by loosening carrier boits (2 pes).

CAUTION:
During removal, be careful not to damage brake flexible
hose and not to depress brake pedal.

3) Remove disc by using 8 mm bolts (2 pcs).

1. 8 mm belt

INSPECTION
Refer to FRONT DISC BRAKE PAD INSPECTION.

INSTALLATION

NOTE:
See NOTE at the beginning of this section.

1) Install disc to wheel hub.
2) Install caliper assembly to steering knuckle.
3) Torque caliper carrier bolts to specification.

Tightening Torque
(a): 85 N'm (8.5 kg-m, 61.5 Ib-ft)

/ 4) Torque front wheel nuts to specifications.

Tightening Torque
(b): 95 N-m (9.5 kg-m, 69.0 Ib-ft)

5) Upon completion of installation, perform brake test.
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TIGHTENING TORQUE SPECIFICATIONS

Tightening torque
Fastening parts

N-m kg-m Ib-ft

Brake caliper bleeder plug (16 in. brake disc) 8.0 0.80 6.0
Brake caliper bleeder plug (15 in brake disc) 8.5 0.85 6.5
Caliper pin bolt (15 in. brake disc) 27 2.7 20.0
Caliper pin bolt (M10) (16 in. brake disc) 50 5.0 36.5
(M12) (16 in. brake disc) 85 8.5 61.5

Flexible hose bolt 23 2.3 17.0
Brake carrier bolt 85 8.5 61.5
Wheel nut 95 95 69.0

REQUIRED SERVICE MATERIAL
MATERIALS RECOMMENDED USE

SUZUKI PRODUCT

Indicated on reservoir
Brake fiuid cap or described in owner’s
manual of vehicle

# To fill master cylinder reservoir.

® To clean and apply to inner parts of master
cylinder caliper and wheel cylinder when
they are disassembled.
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SECTION 5C

PARKING AND REAR BRAKE

WARNING:

For vehicles equipped with Supplemental Restraint (Air Bag) System

® Service on and around the air bag system components or wiring must be performed only by an autho-
rized SUZUKI dealer. Refer to “‘Air Bag System Components and Wiring Location View” under “Gener-
al Description” in air bag system section in order to confirm whether you are performing service on
or near the air bag system components or wiring. Please observe alt WARNINGS and “Service Precau-
tions” under “On-Vehicle Service” in air bag system section before performing service on or around
the air bag system components or wiring. Failure to follow WARNINGS could result in unintentional
activation of the system or could render the system inoperative. Either of these two conditions may
result in severe injury.

® Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system may
be activated by reserve energy in the Sensing and Diagnhostic Module (SDM).

NOTE:

All brake fasteners are important attaching parts in that they could affect the performance of vital parts
and systems, and/or could result in major repair expense. They must be replaced with one of same part
number or with an equivalent part if replacement becomes necessary. Do not use a replacement part of
lesser quality or substitute design. Torque values must be used as specified during reassembly to assure
proper retention of all parts. There is to be no welding as it may result in extensive damage and weakening
of the metal.

CONTENTS .
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GENERAL DESCRIPTION
DRUM BRAKE ASSEMBLY

The drum brake assembly has a self shoe clearance adjusting system so that drum-to-shoe clearance is main-
tained appropriate at all times. Rear brake is a drum type. It uses leading trailing operation when brake pedal is
depressed and when parking brake is applied on level road.

It also uses duo servo operation when parking brake is applied on gradient road and load is applied in [ongitudinal
direction of vehicle.

NOTE:
Replace all components included in repair kits to service this drum brake. Lubricate parts as specified.

WARNING:
If any hydraulic component is removed or brake line disconnected, bleed the brake system. The torque
values specified are for dry, unlubricated fasteners.

. Brake back plate

. Brake shoe

Shoe return upper spring

Adjuster

Shoe return lower spring

. Adjuster lever

. Adjuster spring

. Shoe hold down spring

. Shoa hold down pin

. Wheel cylinder

Link Tightening torque
. Brake strut (a): 7.5 N'm {(0.75 kg-m, 5.5 Ib-ft)

-
COXNPU B WN =

_
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1. Parking 2. Brake cable
brake lever 3. Locking nut

-

. Parking brake cable
. Equalizer

2
3.
4
5

Pin
. Parking brake lever bolt
. Parking brake lever ass'y

DIAGNOSIS

Refer to SECTION 5 (BRAKES).

CHECK AND ADJUSTMENT

Refer to SECTION 5 (BRAKES).

ON-VEHICLE SERVICE

PARKING BRAKE LEVER

REMOVAL

1) Disconnect negative (=) cable at battery.

2) Block vehicle wheels and release parking brake lever.
3) Remove parking brake lever cover.

4} Disconnect lead wire of parking brake switch at coupler.

5) Remove parking brake cable locking nut.

6) Remove parking brake lever bolts and then remove parking
brake lever assembly from equalizer.
7) Remove equalizer from parking brake cable.

NOTE:
Don’t disassemble parking brake lever switch. It must be re-
moved and installed as a complete switch assembly.
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PARKING AND REAR BRAKE

1 £

TR

=1 1 §

. Parking brake cable

. Equalizer

Pin

. Parking brake lever bolt

. Parking brake lever ass’y

EENAISES

INSTALLATION
1} Install in reverse order of REMOVAL procedure.
Check equalizer inclined angle.

Angle “a”: within 15 degrees

Tightening Torque
(a): 23 N'm (2.3 kg-m, 17.0 Ib-ft)

2) After all parts are installed, parking brake lever needs to be ad-
justed. Refer to PARKING BRAKE INSPECTION AND AD-
JUSTMENT in section 5.

3) Checkbrake drum for dragging and brake system for proper per-
formance.
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PARKING BRAKE CABLE

B-1. Parking brake switch
B-2. Parking brake lever
B-3. Parking brake lever bolt
B-4. Fiopor

B-5. Locking nut
B-6. Spacer
B-7. Pin
B-8. Equalizer
B-9. Adjust rod
B-10. Coupler
c A5 (A-4
E a4 A7
Q‘/ A4
)d : A6 A-10
A5
A-1.Color ring A-6. Crossmember
A-2.Cable A-7.Chassis frame
A-3. Grommet A-8. Hanger
A-4.Bolt A-9. Rear axle
A-5. Clamp {if equipped)
REMOVAL

1) Remove brake drum. (Refer to steps 1) to 5) of BRAKE DRUM
REMOVAL of this section, page 5C-7.)
2) Check the color of ring for reinstallation.

NOTE:
Color ring on brake cable is for the purpose of identifica-
tion.

3) Disconnect parking brake cable from brake shoe lever. {(Refer to
steps 2) to 5) of BRAKE SHOE REMOVAL of this section, page
5C-9.)

4) Disconnect brake cable from brake back plate. (Refer to step 4)
of BRAKE BACK PLATE REMOVAL section, page 5C-13.)

NOTE:

When it is necessary to remove bhoth right and left parking
brake cables, repeat above steps 1) to 3) on right and left
wheels.

5) Remove cable from parking brake lever. (Refer to sieps 1) to 5)
of PARKING BRAKE LEVER REMOVAL of this section, page
5C-3.)
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1. Brake back plate
2. Cable stepper ring
3. Brake cable

1. Parking brake shoe lever
2. Spring
3. Nipple end

INSTALLATION

Install parts in reverse order of removal procedure, noting the fol-

lowing.

1) Install brake cable stopper ring to brake back plate securely as
shown in figure.

NOTE:

Color ring on brake cable is for the purpose of identifica-
tion. Use cable with the same colored ring as before remov-
al.

2} Install brake cable spring and nipple end to parking brake shoe
lever securely as shown in figure.

3) For brake shoe installation, refer to steps 1} and 4} of BRAKE
SHOE INSTALLATION of this section, page 5C-11.

4) For brake drum installation, refer to steps 1) and 3) of BRAKE
DRUM INSTALLATION of this section, page 5C-8.

5} For proper routing and secure ciamping of parking brake cable.

6) Forinstallation of cable to parking brake lever, referto PARKING
BRAKE LEVER INSTALLATION of this section, page 5C-4.

7) Upon completion of installation, adjust cable. (Refer to PARK-
ING BRAKE INSPECTION AND ADJUSTMENT in section 5.)
Then check brake drum for dragging and brake system for prop-
er performance. After removing vehicle from hoist, brake test
should be performed.
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1. Parking brake lever cover
2. Brake cable locking nut

1. Brake drum
2. 8mm bolts

REAR BRAKE DRUM

REMOVAL
1) Hoist vehicle and pull up parking brake lever.
2) Remove wheel.

3) Release parking brake lever.

4) Remove parking brake lever cover screws and with rear part of
brake lever cover lifted a little, loosen parking brake cable lock-
ing nut.

5) Remove brake drum by using 8 mm bolts (2 pcs).

INSPECTION

Brake Drum

Inspect drum for cleanliness. Check wear of its braking surface by
measuring its inside diameter.

Inside diameter “a”
Standard: 220 mm (8.66 in.)
Service Limit: 222 mm (8.74 in.)

Whenever brake drums are removed, they should be thoroughly
cleaned and inspected for cracks, scores, deep grooves.
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1. Pawl lever
2. Adjuster
3. Brake shoes

Cracked, Scored, or Grooved Drum

A cracked, drum is unsafe for further service and must be replaced.
Do not attempt to weld a cracked drum.

Smooth up any slight scores. Heavy or extensive scoring will cause
excessive brake lining wear and it will probably be necessary to re-
surface drum braking surface.

If brake linings are slightly worn and drum is grooved, drum should
be polished with fine emery cloth but should no be turned.

NOTE:
When drum is removed, visually inspect wheel cylinder for
brake fluid leakage. Correct leaky point, if any.

Brake shoe
Where lining is worn out beyond service limit, replace shoe.
Thickness “a”

Standard: 6.5 mm (0.24 in.)
Service limit: 3.0 mm (0.12 in.)

If one of brake linings is to service limit, all linings must be replaced
at the same time.

CAUTION:

Never polish lining with sandpaper. If lining is polished with
sandpaper, hard particles of sandpaper will be deposited in
lining and may damage drum. When it is required to correct
lining, replace it with a new one.

INSTALLATION

NOTE:
See NOTE at the beginning of the section.

1) Before installing brake drum, check outer diameter of brake
shoes. If it is not within value as specified below, adjust it to spec-
ification by turning adjuster.

Outer diameter of brake shoes
“a”: 219.4 — 219.7 mm (8.638 - 8.650 in.)
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1. Upper shoe return spring 6. Shoe hold down
2. Adjuster springs

3. Pawllever 7. Strut spring

4. Adjuster spring 8. Lower shoe return
5. Shoe hold down pins spring

1. Brake back plate
2. Cable stopper ring
3. Brake cable

2) Install brake drum after making sure that inside of brake drum
and brake shoes are free from dirt and oil.

3) Upon completion of all jobs, depress brake pedal with about 30
kg (66 Ibs) load three to ten times so as to obtain proper drum-to-
shoe clearance.

Adjust parking brake cable. (For adjustment, see page 5-12)

4) Tighten parking brake lever cover screws.

5) Install wheel and tighten wheel nuts to specified torque.

Tightening Torque
(b): 95 N-m (9.5 kg-m, 69.0 Ib-ft)

6) Checkto ensure that brake drum is free from dragging and prop-
er braking is obtained. Then remove vehicle from hoist and per-
form brake test (foot brake and parking brake).

BRAKE SHOE

REMOVAL

1} Perform steps 1) to 5) of BRAKE DRUM REMOVAL. (See page
5C-7).

WARNING:

Use special care when installing brake shoe return
spring. Failure in its proper installation may allow it to
springback and cause personal injury.

2) Remove shoe hold down springs by turning shoe hold down
pins.

3) Remove upper return spring, struts, adjuster, adjuster lever and
springs.

4) Remove brake shoes and lower shoe return spring.

5) Remove brake shoes and disconnect parking brake cable from
parking brake shoe lever.
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2
© 3
O
O
(@]
2 1
1. Retainer =

2. Parking brake shoe lever
3. Brake shoe

6) Remove parking brake shoe lever from brake shoe.

INSPECTION

Parking Shoe Lever
Inspect brake shoe lever for free movement against brake shoe
web. If defective, correct or replace.

Strut, Adjuster
Check thread or ratchet of strut and adjuster for wear, sticking and
corrosion.

Springs
Inspect for damage or weakening.
Inspect each part with arrow for rust. If found defective, replace.

Brake Shoe
Refer to BRAKE DRUM INSPECTION.,
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1. Lower return spring
2. Lower strut

. Upper shoe return spring
. Adjuster

. Pawl lever

. Adjuster spring

(L S

. Shoe hold down pins

. Shoe hold down

. Strut spring
. Lower shoe return

springs

spring

INSTALLATION

1) Assemble parts as shown in reverse order of removal.

2) Install shoe hold down springs by pushing them down in place
and turning hold down pins.

3) Install adjuster and upper shoe return spring.
4) Install adjuster lever, adjuster spring and strut spring.

5) For procedure hereafter, refer to steps 1) to 6) of BRAKE DRUM
INSTALLATION on page 5C-8.
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1. Bleeder plug cap

1. Wheel cylinder

1. Brake back plate

2. Brake pipe flare nut
3. Brake pipe

4. Wheel cylinder bolts

WHEEL CYLINDER

REMOVAL

1) Perform steps 1) to 5) of BRAKE DRUM REMOVAL. (See page
5C-7).

2) Perform steps 2) and 4) of BRAKE SHOE REMOVAL. (See page
5C-10).

3) Loosen brake pipe flare nut {or nuts) but only within the extent
that fluid does not leak.

4y Rernove wheel cylinder mounting bolts. Disconnect brake pipe
(or pipes) from wheel cylinder and put whee! cylinder bleeder
plug cap onto pipe to prevent fluid from spilling.

INSPECTION

Inspect wheel cylinder disassembled parts for wear, cracks, corro-
sion or damage.

NOTE:
Clean wheel cylinder components with brake fluid.

INSTALLATION

1) Apply water tight sealant to joint seam of wheel cylinder and
brake back plate. Then take off bleeder plug cap from brake pipe
and connect pipe (for pipes) to wheel cylinder just enough to pre-
vent fluid from leaking.

“A”: Sealant 99000-31090

2) Tighten wheel cylinder to brake back plate to specified torque.
3) Torque flare nut (or nuts) of brake pipe which was connected in
step 1) to specification.

Tightening Torque
(a): 8.5 N'm {0.85 kg-m, 6.5 Ib-ft)
(b): 16 N-m (1.6 kg-m, 12.0 Ib-ft)
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1. Brake back piate
2. Cable stopper ring
3. Brake cable

4) Install bleeder plug cap taken off from pipe back to bleeder plug.
5) For procedure hereafter, refer to steps 1) to 5) of BRAKE SHOE
INSTALLATION,

NOTE:
Be sure to bleed brake system. (for bleeding operation, see
page 5-7)

BRAKE BACK PLATE

REMOVAL

1) Perform steps 1) to 5) of BRAKE DRUM REMOVAL on page
5C-7.

2) Perform steps 2) to 4) of BRAKE SHOE REMOVAL on page
5C-9.

3) Perform steps 3) and 4) of WHEEL CYLINDER REMOVAL on
page 5C-12.

4) Remove cable from brake back plate by squeezing parking
brake cable stopper ring.

5} Drain rear differential gear oil.
6} Remove wheel bearing retainer nuts from rear axle housing.

7} Using special tools, draw out rear axle shaft with brake back
plate.

Special Tool
{A): 09943-35511
(B): 09942-15510
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1. Rear axie shaft
2. Wheel bearing
3. Brake back plate

1. Rear axle shaft
2. Wheel bearing
3. Brake back plate

1. Rearaxle
housing

8) Remove brake back plate from rear axle shaft.

INSTALLATION
1) Apply sealant to mating surface of bearing retainer with brake
back plate.

“A”: Sealant 99000-31110

NOTE:
Make sure to remove old sealant before applying it anew.

2} Install brake back plate to rear axle shaft.

3) Apply sealant to joint seam of rear axle housing and brake back
plate.

“A”: Sealant 99000-31110

NOTE:
Make sure to remove old sealant before applying it anew.

4) Install rear axle shaft to rear axle housing.
5) Tighten brake back plate nuts to specified torque.

Tightening Torque
(a): 23 N'm (2.3 kg-m, 17.0 Ib-ft)
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1. Brake back plate
2. Cable stopper ring
3. Parking brake cable

6) Install wheel cylinder, and tighten wheel cylinder bolts and
brake pipe flare nut (or nuts) to specified torque. (Refer to steps
1) to 4) of WHEEL CYLINDER INSTALLATION on page 5C-12
of this section.)

7) Install parking brake cable to brake back plate.

8} Install brake shoes, referring to steps 1) and 4) of its INSTAL-
LATION on page 5C-11.
9) Install brake drum. Refer to steps 1) to 2) of its INSTALLATION
on page 5C-8 in this section.
10) Refill differential housing with new specified gear oil. Refer to
“ON-VEHICLE SERVICE” in SECTION 7F for refill.
11) Fill reservoir with brake fluid and bleed brake system. (For
bleeding operation, see page 5-7)

12} Install wheel and tighten wheel nuts to specified torque.

Tightening Torque
(b): 95 N-m (9.5 kg-m, 69.0 [b-ft)

13) Upon completion of all jobs, depress brake pedal with about 30
kg (66 Ibs) load three to ten times so as to obtain proper drum-
to shoe clearance.

Adjust parking brake cable. (For adjustment, see page 5-12)

14) Tighten parking brake lever cover screws.

15) Check to ensure that brake drum is free from dragging and
proper braking is obtained. Then remove vehicle from hoist
and perform brake test (foot brake and parking brake).

18) Check each installed part for oil leakage.
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TIGHTENING TORQUE SPECIFICATIONS

. Tightening torque
Fastening parts

N'm kg-m lb-ft
Wheel cylinder bleeder plug 7.5 0.75 5.5
Parking brake lever bolt 23 2.3 17.0
Wheel cylinder bolt 8.5 0.85 0.5
Brake pipe flare nut 16 1.6 12.0
Brake back plate nut 23 2.3 17.0

REQUIRED SERVICE MATERIALS

RECOMMENDED

99000-31110

MATERIALS SUZUKI PRODUCT USE
. . e To fill master cylinder reservoir.
Indicated on reservoir !
Brake fiuid cap or described in owner’s i Z-O”ﬂg:?g?id :Fap%tev}'g:rcpﬁ:se?fﬁlaeiter
manual of vehicle y 2P Y
they are disassembled.
Water tight SEALING COMPOUND 366E & To apply to mating surfaces of brake back
sealant 99000-31090 plate and rear wheel cylinder.
e To apply to mating surfaces of brake back
Sealant SUZUKI BOND NO. 1215 plate and rear axle housing.

® To apply mating surfaces of brake back
plate and rear wheel bearing retainer.

SPECIAL TOOLS

09943-35511
Brake drum remover
(Front wheel hub remover)

09942-15510
Sliding hammer
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SECTION 5E1

ANTILOCK BRAKE SYSTEM (ABS)
(OPTIONAL)

WARNING:

For vehicles equipped with Supplemental Restraint (Air Bag) System

¢ Service on and around the air bag system components or wiring must be performed only by an autho-
rized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under “Gener-
al Description” in air bag system section in order to confirm whether you are performing service on
or near the air bag system components or wiring. Please observe all WARNINGS and “Service Precau-
tions” under “On-Vehicle Service” in air bag system section before performing service on or around
the air bag system components or wiring. Failure to follow WARNINGS could result in unintentional
activation of the system or could render the system inoperative. Either of these two conditions may
result in severe injury.

e Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK?” position and the negative cable is disconnected from the battery. Otherwise, the system may
be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

NOTE:

All brake fasteners are important attaching parts in that they could affect the performance of vital parts
and systems, and/or could result in major repair expense. They must be replaced with one of same part
number or with an equivalent part if replacement becomes necessary. Do not use a replacement part of
lesser quality or substitute design. Torque values must be used as specified during reassembly to assure
proper retention of all parts. There is to be no welding as it may result in extensive damage and weakening
of the metal.

CONTENTS
GENERAL DESCRIPTION .............. 5E1- 2 DTC 21, 22, 25, 26, 31, 32, 35 or 36
ABS ControlModule «................. 5E1- 6 — Wheel Speed Sensor Circuit ........ 5E1-24
DIAGNOSIS 5E1- 7 DTC 41, 45 or 56 — Solenoid Circuit . ... .. 5E1-27
Precaution in Diagnosing Troubles .. . ... 5E1- 7 DTC 57 — Solenoid and Pump Motor
. . Power Source Circuit ................ 5E1-28
ABS Diagnostic Flow Table ............ 5E1- 8 -
“ABS” Warnin L Check SE1-11 DTC 61 — ABS Pump Motor Circuit . ... .. 5E1-2¢
o t"f“r;"g bfmg ; egh L o111 DTC 63 — ABS Fail-Safe Relay Circuit . . . 5E1-30
lagnostic Trouble f.ode fheck ... ... ) DTC 71 - ABS Control Module ......... 5E1-31
Diagnostic Trouble Code Clearance . .... 5E1-12
DiagnOStiC Troubfe COde Table ......... 5E1"13 ON"VEHICLE SERV'CE ................ 5E1'32
SystemCircuit ....................... 5E1-14 Precaution . oo R 5E1-32
Table — A (Lamp does not come “ON") .. 5E1-16 ABS Hydraulic Unit Operation Check .. .. 5E1-32
Table — B (Lamp comes “ON” steady) ... 5E1-17 ABS Hydraulic Unit/Control Module
Assembly ... ... ool 5E1-33
Table - C (Lamp flashes) .............. 5E1-18 Hvdraulic unit inspection 5E1-33
Table — D (DTC is not outputted) .. ... ... 5E1-19 Rimoval PECLION - cvvecrenn 5E1-33
DTC 15— G Sensor Circuit or ABS nstallation E1-34
ControlModule ... ....oovenenon... 5E1-20 nstallation ... SE1-
DTC 18 - Whee! Speed Sensor/Rotor Front Wheel Speed Sensor ............ 5E1-35

or ABS HydraulicUnit ................ 5E1-22 Output voltage inspection ............ B5E1-35
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Removal .................. ... ... 5E1-36 Sensor rotor inspection . ......... ... 5E1-39
Sensorinspection .................. 5E1-36 Installation ...................... ... 5E1-39
Sensor rotorinspection ........... .. 5E1-36 RearSensorRotor.................... 5E1-40
Installation ................ ... ... 5E1-37 Removal ................cc vt 5E1-40
Front SensorRotor ................... 5E1-37 Installation ........... ... ... ... ... 5E1-40
Removal .................ciiiun... 5E1-37 GSeNSOr ..ovi it e 5E1-41
Inspection ..........co oo, 5E1-37 Removal ....... ... .. .. ... ... 5E1-41
Installation ............... ... ... 5E1-37 Inspection .................. ... ... 5E1-41
Rear Wheel Speed Sensor ............ 5E1-38 Installation ........ ... .. ... 5E1-41
Qutput voltage inspection ............ 5E1-38 AWD Switch .......... ... il 5E1-42
Removal ..............c.coeennnn 5E1-38 TIGHTENING TORQUE SPECIFICATIONS 5E1-42
SeNnSOriNSPection ....+...vcvese SE1-39  SPECIALTOOLS ...................... 5E1-43
GENERAL DESCRIPTION

The ABS (Antilock Brake System) controls the fluid pressure applied to the wheel cylinder of each brake from the

master cylinder so that each wheel is not locked even when hard braking is applied. This ABS is a 4-wheel type

which controls the fluid pressure applied to the wheel cylinder of each of the four brakes to prevent each wheel

from getting locked.

The component parts of this ABS includes following parts in addition to those of the conventional brake system.

® Wheel speed sensor which senses revolution speed of each wheel and outputs its signal.

® In this ABS, ABS hydraulic unit (actuator assembly), ABS control module, pump motor relay and fail-safe relay
are combined as one component.

® ABS control module which sends operation signal to ABS hydraulic unit to control fluid pressure applied to each
wheel cylinder based on signal from each wheel speed sensor so as to prevent wheel from locking.

® ABS hydraulic unit which operates according to sighal from ABS controi module to control fluid pressure applied
to wheel cylinder of each of 4 wheels.

¢ Fail-safe (solenoid valve) relay which supplies power to solenoid valve in ABS hydraulic unit and pump motor
relay.

e Pump motor relay which supplies power to pump motor in ABS hydraulic unit.

¢ “ABS” warning lamp which lights to inform abnormality when system fails to operate properly.

e G sensor which detects body deceleration speed.
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BRAKE HOSE/PIPE LOUTING

For LH Steering Vehicle

For RH Steering Vehicle

1. Frontdisk brake
2. P (Proportioning)/Differential valve
3. Rear drum brake
4. ABS hydraulic unit/control module assembly
1 (with ABS pump motor
relay and fail-safe relay
5. Brake master cylinder/Reservoir
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SYSTEM SCHEMATIC

1. Wheel speed sensor
{Right-front)

. Stop lamp switch

. ABS control module

. Wheel speed sensor
{Right-rear)

. Diagnosis connegtor

. Data link connector

L ]

o n

INPUT

Stop lamp switch
G sensor

Battery voltage
4WD switch

Diag. switch terminal

Wheel speed sensor {(RF)
Wheel speed sensor (RR)
Wheel speed sensor (LR)
Wheel speed sensor (LF)

j= g e g e

1.

. Wheel speed sensor

({Left-rear)

. “ABS” warning lamp
. ABS pump motor relay
. ABS fail-safe relay

(Solencid valve relay)
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12. Wheel speed sensor
{Left-front)
13, ABS hydraulic unit
14. G sensor
15. 4WD switch
16. ABS hydraulic unit/control medule assembly
(with ABS pumnp motor & fail-safe refays)
QUTPUT
Pump motor
"II Pump motor
relay ume
Fail-safe
relay | . '

»  LF solenoid

ABS control

'{ RF solenoid _|!
-!‘, Rear solenoid ],'

module

idle-up

“ABS” warning lamp

PCM or ECM

Data link connector
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ABS COMPONENT PARTS LOCATION

For LH Steering Vehicle

10

For RH Steering Vehicle

9 12
1. Wheel speed sensor 6. Whee!speed sensor 10. ABS hydraulic unit/control module assembly
(Right-front) (Left-rear) with ABS pump motor relay’
2. Stop lamp switch 7. Ground and fail-safe relay
3. Data link connector 8. Diagnosis connector (Black connector) 11. G sensor
4. “ABS™ warning lamp 9. Wheel speed sensor 12, Whee! speed sensor rotor
5

. Wheel speed sensor (Left-front) {ring)
(Right-rear)

13. 4WD switch
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ABS or ()

iz

1. Diagnosis connector 3. Diag. switch terminal
{6 pins connector) 4. Service wire
2. Ground terminal

ABS CONTROL MODULE

Self-Diagnosis Function

ABS control module diagnoses conditions of the system compo-
nent parts (whether or not there is any abnormality) all the time and
indicates the results (warning of abnormality occurrence and DTC)
through the “ABS” wamning lamp as described below.

1) When ignition swiichis turned ON, “ABS” warning lamp lights for
2 seconds to check its bulb and circuit.

2) When no abnormality has been detected (the system is in good
condition), “ABS” warning lamp turns OFF after 2 seconds.

3) When the vehicle starts to move after the ignition switchis turned
ON (more than one wheel speed sensor signals are inputted),
solenoid valves and motor of ABS hydrautic unit operate once
one after another for electrical check.

During this check, motor operation sound may be heard but that
means nothing abnormal.

4} When an abnormality in the system is detected, “ABS” warning
lamp lights and the area where that abnormality lies is stored in
the memory of EEPROM in ABS control module.

5) When Diag. switch terminal of diagnosis connector (monitor
connector) is grounded, the abnormal area is output as DTC. [t
is indicated by flashing of “ABS” warning lamp. (Refer to the
table below. )

ABS WARNING LAMP
SYSTEM CONDITION Diag. sv‘wtch Drag..swnt.ch
terminal is not terminal is
grounded grounded
‘ No trouble in OFF DTC 12
In good condi- | the past
tion at present ]
i p TrOL-lble oceur OFF History DTC
red in the past
No trouble in
Abnormality the past ON Current DTC
exists at G Tand
present Trou_lble occur- ON .urren an
red in the past history DTCs

For procedure to clear all DTC’s, refer {0 the item “Diagnostic
Trouble Code Clearance” in this section.

Fail-Safe Function

When an abnormality occurs (an abnormal DTC is detected), ABS
control module turns OFF the fail-safe relay which suppiies power
to ABS hydraulic unit. Thus, with ABS not operating, brakes func-
tion just like the brake system of the vehicle not equipped with ABS.
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DIAGNOSIS

To ensure thatthe trouble diagnosis is done accurately and smooth-
ly, observe “Precautions in Diagnosing Troubles” and follow “ABS
Diagnostic Flow Table”.

PRECAUTION IN DIAGNOSING TROUBLES

¢ |f the vehicle was operated in any of the following ways, “ABS”
warning light may light momentarily but this does not indicate any-
thing abnormal in ABS.
- The vehicle was driven with parking brake pulled.
— The vehicle was driven with brake dragging.
— The vehicle was stuck in mud, sand, etc.
— Wheel spin occcurred while driving.
— Wheel(s) was rotated while the vehicle was jacked up.

® Be sure fo read “Precautions for Electronic Circuit Service” in
“GENERAL INFORMATION” section before inspection and ob-
serve what is written there.

® Be sure to use the trouble diagnosis procedure as described in
the flow table. Failure to follow the flow table may result in incor-
rect diagnosis. (Some other diag. trouble code may be stored by
mistake in the memory of ABS control module during inspection.)
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ABS DIAGNOSTIC FLOW TABLE

Refer to the following pages for the details of each step.

STEP

ACTION

YES

NO

1

Perform customer complaint analysis, problem
symptom confirmation and diagnostic trouble code
check record and clearance. |s there any trouble code?

Go to step 2.

Go to step 5.

Perform driving test. Is trouble symptom identified?

Go to step 3.

Go to step 6.

Check diagnostic trouble code. Is it malfunction
code?

Go to step 4.

Go to step 5.

Inspect and repair referring to applicable diagnostic trouble
code table in this section. Then perform final confirmation
test after cleaned diagnostic trouble code. |s trouble recur?

Go to step 7.

END.

Inspect and repair referring to DIAGNOSIS in
“BRAKE” section. Then perform final confirmation test
after cleaned diagnostic trouble code. Is trouble recur?

Gotpstep 7.

END.

Check for intermittent problems referring to
INTERMITTENT AND POOR CONNECTION in
“GENERAL INFORMATION” section and related circuit
of trouble code recorded in step 3. Then perform final
confirmation test after cleaned diagnostic trouble code.
1s trouble recur?

Gotostep7.

END.

Perform diagnostic trouble code check record
and clearance. Is there any trouble code?

Go to step 2.

Go to step 5.
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1-1. CUSTOMER COMPLAINT ANALYSIS
Record details of the problem (failure, complaint} and how it occurred as described by the customer.
For this purpose, use of such a questionnaire form as shown below will facilitate collecting information to the
point required for proper analysis and diagnosis.

CUSTOMER QUESTIONNAIRE (EXAMPLE)

Customer's name: Model: VIN:

Date of issue: Date Reg. Date of problem: Mileage:

e “ABS” warning light abnormal: fails to turn on/fails to go off/
flashes
e Abnormal noise while vehicle is running: from motor, from valve,
other

Problem Symptoms ® Wheel is locked at braking:

¢ Pump motor does not stop (running):
® Braking does not work:
e Other:

e Continuous/Intermittent ( times a day, a month)/

Frequency of occurrence
q y other

® VVehicle at stop & ignition switch ON:
® When starting: at initial start only/at every start/Other
® Vehicle speed: while accelerating/while decelerating/at stop/

Conditions for Occurrence while turning/while running at constant speed/
of Problem other

® Road surface condition: Paved road/rough road/snow-covered

road/other,

® Chain equipment:
Environmental Condition ® Weather; fair/cloudy/rain/snow/other

® Temperature: °F ( °C)

¢ First check: Normal code/malfunction code ( )
Diagnostic Trouble Code ® Second check after

test drive: Normal code /malfunction code ( )
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1-2. PROBLEM SYMPTOM CONFIRMATION
Check if what the customer claimed in CUSTOMER QUESTIONNAIRE is actually found in the vehicle and
if that symptom is found, whether it is identified as a failure. (This step should be shared with the customer
if possible.) When “ABS” warning lamp is not cperated correctly, proceed to “Diagnostic Flow Table-A, B or
c".

1-3. DIAGNOSTIC TROUBLE CODE (DTC} CHECK, RECORD AND CLEARANCE
Perform “Diagnostic Trouble Code Check” as shown below, record it and then clear it referring to “Diagnostic
Trouble Code Clearance” in this section.
If the malfunction DTC which was once displayed and then cleared cannot be detected (indicated) again when
the ignition switch is turned ON, attempt to diagnose the trouble based on the DTC recorded in this step may
mislead the diagnosis or make diagnosing difficult. Proceed to Step 2 to check ABS control module for proper
self-diagnosis function.
If the malfunction DTC which was once displayed and then cleared can be detected (indicated) again when
ignition switch is turned ON, proceed to Step 3.

2. DRIVING TEST
Test drive the vehicle at 40 km/h for more than a minute and check if any trouble symptom (such as abnormal
lighting of “ABS” warning lamp) exists.
If the malfunction DTC is confirmed again at ignition switch ON, driving test as described in above is not neces-
sary. Proceed to Step 3.

3. DIAGNOSTIC TROUBLE CODE CHECK
Recheck diagnostic trouble code referring to itern “DTC CHECK” as shown below.

4. DIAGNOSTIC TROUBLE CODE FLOW CHART
According to Diagnostic flow tabte for the diagnostic trouble code confirmed in Step 3, locate the cause of the
trouble, namely in a sensor, switch, wire harness, connector, actuator, ABS control module or other part and
repair or replace faulty parts.

5. “DIAGNOSIS” IN “BRAKE” SECTION :
Check the parts or system suspected as a possible cause referring to “Diagnosis” in "“BRAKE” section and
based on symptoms appearing on the vehicle (symptoms obtained through Steps 1-1, 1-2 and 2 and repair or
replace faulty parts, if any.

6. CHECK FOR INTERMITTENT PROBLEM
Check parts where an intermittent trouble is easy to occur {e.g., wire harness, connector, etc.), referring to IN-
TERMITTENT TROUBLE in “GENERAL INFORMATION” section and related circuit of trouble code recorded
in Step 1-3. ‘

7. FINAL CONFIRMATION TEST
Confirm that the problem symptom has gone and the ABS is free from any abnormal conditions. If what has been
repaired is related to the malfunction DTC, clear the DTC once and perform test driving and confirm that a nor-
mal code is indicated. ’
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1. Diagnosis connector
{6 pins connector}
2, Ground terminal

3. Diag. switch terminal
4. Service wire

“ABS” WARNING LAMP CHECK

Turn ON the ignition switch and check that “ABS” warning lamp
lights for about 2 seconds and then goes OFF.
If anything faulty is found, advance to Diagnostic table — A, B or C.,

DIAGNOSTIC TROUBLE CODE (DTC) CHECK
(USING “ABS” WARNING LAMP)

1) Using service wire, connect diag. switch terminal of diagnosis
connector to ground.

2} Turn ignition switch ON.

3) Read flashing of “ABS” warning lamp which represents DTC as
shown in example below and write it down. When more than 2
DTC’s are stored in memory, deflection and flashing for each
DTC is repeated three times starting with the smallest DTC num-
ber in increasing order.

For details of DTC, refer to “DTC Table”.

Example: When right-front wheel speed sensor circuit opens {DTC 21)

Voltmeter indicator
(or “ABS” warning
lamp)

pTC 21 oTC 21 pTC 21
2
HIGH — l .——......2 1_ ‘-----'---2 l
{ON) B
Low 1 I l j—
(OFF) I
————
ARRENA 30 3.0 Time (sec)
0.3 0.3

NOTE:

“ABS” warning lamp indicates only following DTC’s, DTC
12 which means that no malfunction DTC is stored and his-
tory DTC which indicates history trouble area. When there
is a current trouble, “ABS” warning lamp remains ON and
therefore DTC is not indicated.

4) After completing the check, turn ignition switch off and discon-
nect service wire from DIAG. connector.
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1. Data link connector (DLC)

. Diagnosis connector (6 pins connector)
. Ground terminal

. Diag. switch terminal

. Service wire

B WM

DTC CHECK (USING SCAN TOOL, TECH-1)

1) After setting carfridge for ABS to Tech-1, connect Tech-1 to data
link connector.

Special Tool
(A): 09931-76011 (Tech-1, scan tool)
(B): Cartridge for ABS
(C): 09931-96020
(16/12 pin DLC adapter)

2) Turn ignition switch ON.

3) Read DTC according to instructions displayed on Tech-1 and
print it or write it down. Refer to Tech-1 operator’s manual for fur-
ther details.

4) After completing the check, turn ignition switch off and discon-
nect Tech-1 from DLC.

DIAGNOSTIC TROUBLE CODE (DTC)
CLEARANCE

WARNING:

When performing a driving test, select a safe place where
there is neither any traffic nor any traffic accident possibil-
ity and be very careful during testing to avoid occurrence of
an accident.

After repair or replace malfunction part(s), clear all DTC’s by per-

forming the following procedure.

1} Turn ignition switch OFF.

2} Using service wire, connect diag. switch terminal of diag. con-
nector to diag. ground terminal. '

3) With connection described in above step 2) maintained, turmn
ignition switch ON.

4) Repeat on/off operation of service wire at diag. ground terminal
at least 5 times within 10 seconds.

NOTE:
Service wire ON time must be for 0.1 second and more.

5) Turn ignition switch OFF and disconnect service wire from diag.

connector.
6) Perform DRIVING TEST and DTC CHECK and confirm that nor-
mal DTC (DTC 12) is displayed; not malfunction DTC.

NOTE:
It is also possible to clear DTC by using Tech-1. Refer to Car-

tridge Manual for procedure to clear DTC.
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DIAGNOSTIC TROUBLE CODE (DTC) TABLE

VOLTMETER INDICATION (or “ABS”

DTC warning lamp flashing pattern) DIAGNOSTIC AREA
1 5 ‘
15 I | |||]H|| | G sensor (if equipped) or ABS control module
1 g
18 ] | | ||””|| ”]”“ Wheel speed sensor and/or rotor or hydraulic unit
21 Right-
21 _Jlﬂ_ﬂ_ front
2 5 Left-
25 | _JU_ Ty front
a1 3 1 Right-
]”[H ” rear
3 5
C T 1 8 roar
rear
Wheel speed sensor circuit and rotor
2 2 Right-
22
[]H HH front
2 6 Left-
26 HH HHH]”]H front
30 3 2 Right-
A rear
36 3 & Left-
JUL LU rear
41 4 1 Right-
||||HH || front
45 ¥ > Left- Solenoid (in hydraulic unit) circuit
||||HH I||l|”|” front
| _nninn i Rear
57 _'wmnﬂ_ﬁﬂ_ﬂﬂ_ Solenoid and pump motor power source circuit
61 _nm—ﬁ-um_h_ ABS pump motor (in hydraulic unit) circuit
63 m ABS fail-safe relay circuit
71 _ﬂﬂﬂﬁﬂMI_IL ABS control module
12 LI Normal
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SYSTEM CIRCUIT
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5E1-16 ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL)

TABLE - A “ABS” WARNING LAMP CIRCUIT CHECK - LAMP DOES NOT
COME “ON” AT IGNITION SWITCH ON

Main fuse

Ignition switch

Circuit fuse for 1G

“ABS” waming lamp in
combination meter

ABS hydraulic unit/contrel

B 00 by s

module assembly
Fail-safa refay

To solencid valves and
pump rotor relay
(ABS hydraulic unit)
Diagnosis connector

g o
PN =4

(Black connector)

-1. Diag. switch terminal

-2. Diag. ground terminal
Combination meter

ABS lamp driver module
ABS hudraulic unit/
control module connector
of hamess

wiBl - 6-2

Ly i
Py

=1 @ /
:
)

NS

ERERNNEOR .
TR R

CIRCUIT DESCRIPTION
Operation (ON/OFF) of the “ABS” warning lamp is controlied by the ABS control module.

If the Antilock brake system is in good condition, the ABS control module turns the “ABS” warning lamp ON at the
ignition switch ON, keeps it ON for 2 seconds only and then turns it OFF. If an abnormality in the system is detected,
the lamp is turned ON by ABS control module. Also, itis turned ON by ABS lamp driver module when the connector
of the ABS control module was disconnected.

INSPECTION
STEP ACTION YES NO
1 1) Turn ignition switch ON. Go to step 2. Go to step 4.
Do other warning lamp come ON?
2 1) Disconnect ABS hydraulic unit/control module Replace ABS Go to step 3.
connector. hydraulic unit/control
Does ABS warning lamp light with ignition switch ON? | module assembly.
3 1) Remove combination meter. “BI/O” circuit shorted | Replace bulb.
Is bulb of ABS warning lamp in good condition? to ground. If OK,
replace ABS lamp
driver module.
4 Is |G fuse in good condition? Openin “B/W"wireto | Repair and
combination mefer or | replace.
poor connection.
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TABLE-B “ABS” WARNING LAMP CIRCUIT CHECK -~ LAMP COMES “ON”
STEADY
Refer to TABLE — A for System Circuit Diagram and Circuit Description.
INSPECTION
STEP ACTION YES NO
1 Perform diagnostic trouble code check. Is there any DTC | Go to step 2. Go to step 4.
{including code No.12, NO CODES on tech-1) exists?
2 Is malfunction DTC (other than code No.12) exists at Gotostep 7 of ABS | Gotostep 3.
step 17 diagnostic flow table
in this section.
3 1) Disconnect ABS hydraulic unit/control module Go to step 4. “B/W" circuit open.
connector. (See Fig. 1)
2) Check for proper connection to ABS hydraulic
unit/control module connector at terminals “A17,”
“A25" and “A10".
3) It OK, turn ignition switch “ON" and measure
voltage at terminal A25 of connector,
lsit10 —-14 V?
4 1} With ABS control module connector disconnected, Go to step 5. “BI/O” circuit open.
turn ignition switch ON and light ABS warning lamp. If wire and
2) Connect terminal “A17” of disconnected connector to connection are OK,
ground using service wire. replace ABS lamp
Does “ABS warning lamp” turn off? driver module.
5 1) Measure resistance from connector terminal “A10” Substitute a “B” circuit open.
to body ground. known-good ABS
Is continuity indicated? hydrautic unit
control module
assembly and
recheck.
Fig. 1

1. ABS hydraulic
unit/ control
module connector
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TABLE -C

CONTINUOUSLY WHILE IGNITION SWITCH IS ON

“ABS” WARNING LAMP CIRCUIT CHECK — THE LAMP FLASHES

BMW—+

31

*~

1.
2.

3

3:1 . Diag. switch terminal
3-2. Diag. ground terminal

“ABS” warning lamp in
combination meter

ABS hydraulic unit/
control module assembly
Diagnosis connector

CIRCUIT DPESCRIPTION
When the diag. switch terminal is shorted or connected to the ground with the ignition switch ON, the diag. trouble
code (DTC) is indicated by flashing of the “ABS” warning lamp only in following cases.
# Normal DTC (12) is indicated if no malfunction DTC is detected in the ABS.

e A history malfunction DTC is indicated by flashing of the lamp if a current malfunction DTC is not detected at that

point although a history maifunction DTC is stored in memory.

INSPECTION

STEP

ACTION

YES

NO

1

Is diag. switch terminal connected to ground via
service wire?

Go to step 3.

Go to step 2.

2 1) Ignition switch ON. Substitute a “P" wire circuit
2) Measure voltage between diag. switch terminal known-good ABS | shorted to
and ground. hydraulic unit/ ground.
Isit10—-14 V control module
assembly and
recheck.
3 1) Ignition switch ON. Gotostep 7of ABS | Substitute a
2) Does flashing of ABS warning lamp indicate diagnostic flow known-good ABS
DTC (DTC 12 or history DTC)? table in this hydraulic unit/
section. control module

assembly and
recheck.
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TABLE-D CODE (DTC) IS NOT OUTPUTTED EVEN WITH DIAG. SWITCH
TERMINAL CONNECTED TO GROUND.

2 1. "ABS" warning lamp in
8 i! A25 combination meter

2. ABS hydraulic unit/control
module assembly

3. Diagnosis connector

3-1. Diag. switch terminal

A17 3-2. Diag. ground terminal

4. ABS hydraulic unit/
control module connector
of harness

*~ d/eﬂ P | /’// SN~
T HERENNEC -
. | [I l |J N&\\N\Nm

]A25

S i e et
IO

CIRCUIT DESCRIPTION
When the diag. switch terminal is connected to the ground with the ignition switch turned ON, the ABS control mod-
ule outputs a diagnostic trouble code by flashing “ABS” warning lamp.

INSPECTION
STEP ACTION YES NO
1 Is it shorted diag. switch terminal and ground terminal by | Go to step 2. Connect service
service wire properly? wire securely.
2 1} Disconnect service wire. “P” circuit open. Go to step 3.

2) Disconnect ABS hydraulic unit/control module
connector. (See Fig. 1)

3) Measure resistance between diag. switch terminal
and connector terminal “A8".

Is it infinite (s<)?

3 1) Measure resistance between ground terminal of Go to step 4. “B" circuit open or
monitor connector and body ground. poor connection.
Is continuity indicated?
4 1) Check for proper connection to ABS hydraulic Substitute a Repair “ABS”
unit/control module at terminal “A8” and “A10". known-good ABS | warning lamp
2) If OK, then check “ABS” warning lamp circuit hydraulic with/con-| circuit.
referring to TABLE A, B and C. trol module assem-
Is it in good condition? bly and recheck.
Fig. 1

1. ABS hydraulic
unit/centrol
module connector
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DTC 15 -~ G SENSOR CIRCUIT

1 . Ignition switch

3 . G sensor
_ 551 . ABS hydraulic unit control
B vl BW LA25 module assembly

[ AW

=~

. ABS hydraulic unit/
control module

2 ] connector of hamess
o ', Ald
0/G {ad

A
!

— N~/

HEEENNEN

[A25

DESCRIPTION

While a vehicle is at stop or running, if the potential difference between the sensor signal terminal “A14” and the
sensor ground terminal “A4” is not within the specified voltage value, or if the signal voltage while at a stop does
not vary from that while running, this DTC is set.

Therefore, this DTC may be set when a vehicle is lifted up and its wheel(s) is turned. In such case, clear the DTC
and check again.
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INSPECTION
STEP ACTION YES NO
1 Is G sensor installed floor securely? Go to step 2. Tighten sensor or
bracket screw
securely. i not,
using new screw.
2 1) Ignition switch OFF. Go to step 3. Replace G sensor.
2) Remove G sensor with bracket.
3) Check for proper connection to G sensor.
4) If OK then check G sensor referring to item
INSPECTION of G sensor.
5) Is it in good condition?
3 1) Disconnect connectors from ABS hydraulic unit/ Go to step 4. “B/W” circuit open.
control module assembly (See Fig. 1) and G sensor.
2) Check for proper connection to ABS control module
at terminals A14 and A4.
3) If OK, then turn ignition switch ON and measure
voltage between B/W terminal of sensor
connector and body ground.
Isit10—-14 V?
4 Measure voltage between “O/W"” terminal of sensor Go to step 5. “Of/W" circuit
connector and body ground. Is it 0 V? shorted to power
circuit.
5 1) Ignition switch OFF, “O/G” circuit open. “O/W" circuit open
2) Check that “O/W” circuit is free from open If circuit is OK, substi- | or shorted to
or short to ground and “O/G” circuit. tute a known-good ground or “0O/G”
Is it in good condition? (See Fig. 2) ABS hydraulic circuit.
unit/control module
assembly.
Fig. 1 Fig. 2

Ad

I///Z’/ r!“\\

O/wW

1. ABS hydraulic
unit/control
module connector
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DTC 18 - WHEEL SPEED SENSOR/ROTOR OR ABS HYDRAULIC UNIT

1 3
[ we —@—04— Bw——{A25 AT
(A2

AZ7)

8\/// \\\
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|A18|A19|A20|\] IAZS A27 | A28
1. ignition switch 4. Left-front wheel speed sensor & rotor 7. Right-rear wheel speed sensor & rotor
2. ABS hydraulic unit/contre! medule assembly 5. Right-front wheel speed sensor & rotor 8. ABS hydraulic unit/control module connector
3. Cirouit fuse for |G 6. Left-rear wheel speed sensor & rotor of harness
DESCRIPTION

When no other malfunction DTC is detected and ABS control is performed for longer than approx. 1 minute continu-
ously, this DTC will be set.
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INSPECTION

STEP

ACTION

YES

NO

1

1) Remove all speed sensors.

2) Check each sensor for damage or foreign material
being attached to it.

Are they in good condition? See Fig. 1

Go to step 2.

Clean or replace.

Check visually all whee! speed sensor installation hole
for the following.

® Rotor serration (teeth} neither missing nor damaged.
® No foreign material attached.

® Rotor not being eccentric.

® Wheel bearing free from excessive play.

Are they in good condition? See Fig. 2

Go to step 3.

Clean repair or
replace.

1) Install each speed sensor to each knuckle and/or
axle housing.

2} Tighten each sensor bolt to specified torque.

Is there any clearance between sensor and knuckle or

axle housing? (See Fig. 3)

Replace sensor.

Go to step 4.

Referring to item OUTPUT VOLTAGE INSPECTION of
FRONT WHEEL SPEED SENSOR, check output voltage
or waveform of each sensor.

Is proper output voltage or waveform available?

Go to step 5.

Replace sensor
and recheck.

Referring to item ABS HYDRAULIC UNIT OPERATION
CHECK in this section, check ABS hydraulic unit.
Is it in good condition?

Substitute a
known-good ABS
hydraulic unit/
control module
assembly and
recheck.

Replace ABS,
hydraulic unit/
control module
assembly.

Fig. 1

Fig. 3

OK

Fig. 2

NG

77

S

L g
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DTC 21, 22 — RIGHT-FRONT WHEEL SPEED SENSOR CIRCUIT
25, 26 — LEFT-FRONT WHEEL SPEED SENSOR CIRCUIT
31, 32 - RIGHT-REAR WHEEL SPEED SENSOR CIRCUIT
35, 36 — LEFT-REAR WHEEL SPEED SENSOR CIRCUIT

1

I————w:e—@—o\b—s/w—@ 2
W a——
” 8l :
Lg/8
:

1
[[3 e

3

»
w

2l

o
A LA
w|o

. Ignition switch

2. ABS hydraulic unit/
centrol module assembly

. Left-front wheel speed
sensor

4. Right-front wheel speed
senhsor

5. Left-rear wheel speed

sensor

7 6. Right-rear wheel speed
sensor
,/ 7. ABS hydraulic unit/
control connector of harness
HEEIRENNEN

IA12|A13|

»
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6
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|A18rA19]A20N N IA25

DESCRIPTION

The ABS control module monitors the voltage at the positive (+) terminal of each sensor while the ignition switch
is ON. When the voltage is not within the specified range, an applicable DTC will be set. Also, when no sensor signal
is inputted at starting or while running, an applicable DTC will be set.

NOTE:

When the vehicle was operated in any of the following ways, one of these DTC’s may be set even when
the sensor is in good condition. If such possibility is suspected, repair the trouble (dragging of brake, etc.)
of the vehicle, clear DTC once and then after performing the driving test as described in Step 2 of “ABS
DIAG. FLOW TABLE”, check whether or not any abnormality exists.

— Tie vehicle was driven with parking brake pulled.

— The vehicle was driven with brake dragging.

- Wheel spin occurred while driving.

- Wheel(s) was turned while the vehicle was jacked up.

— The vehicle was stuck.
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INSPECTION

STEP

ACTION

YES

NO

1

1) Disconnect the applicable sensor connector with
ignition switch OFF.

2) Measure resistance between sensor terminals.
Resistance of wheel speed sensor: 1.2 — 1.6 kQ
(at 20°C, 68°F)

3) Measure resistance between each terminal and
body ground.

Insulation resistance: 1MSQ or higher
Were measured resistance values in step 2) and 3)
as specified? (See Fig. 1)

Go tostep 2.

Replace sensor.

1) Ignition switch OFF.

2) Disconnect connector from ABS hydraulic
unit/control module assembiy. (See Fig. 2)

3) Check for proper connection to ABS hydraulic unit/
control module assembly at each sensor terminal.

4) if OK then, turn ignition switch ON and measure
voltage between sensor positive terminal of module
connector and body ground.

Is it OV?

Go to step 3.

Sensor positive
circuit shorted to
power.

1) Ignition switch OFF.

2) Connect connector to sensor.

3) Measure resistance between sensor terminals at
module connecior.

4) Measure resistance between sensor positive
terminal and negative terminal of module connector,

" between positive terminal and body ground.
Are measured resistance values within each specified
range described in above step 17

Go to step 4.

Circuit open or
shorted to
ground.

1) Remove wheel speed sensor.

2) Check sensor for damage or foreign material being
attached.

Is it in good condition? (See Fig. 3)

Go to step 5.

Clean or replace
Sensor.

Check visually through wheel speed sensor
installation hole for following.

® Rotor serration (teeth) neither missing or damaged.
& No foreign material being attached.

® Rotor not being eccentric.

® Wheel bearing free from excessive play.

Are they in good condition? (See Fig. 4)

Go to step 6.

Clean, repair or
replace.

1) Install sensor to knuckle or axle housing.

2) Tighten sensor bolt to specified torque and check
that there is not any clearance between sensor and
knuckle or axle housing. (See Fig. 5)

Replace sensor if any.

Referring to item QUTPUT VOLTAGE INSPECTION of

FRONT WHEEL SPEED SENSOR, check output voltage

or waveform of sensor. Is proper output voltage or

waveform obtained?

Substitute a
known-good ABS
hydraulic unit/
control module
assembly and
racheck.

Replace sensor
and recheck.
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Fig. 1 Fig. 2 Fig. 3

1. ABS hydraulic
unit/control
maodule connector

Fig. 4 Fig. 5
OK NG
- (”\\\ ’r”\‘
A S ‘ .
1 H -

-
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DTC 41 - RIGHT-FRONT SOLENOID CIRCUIT

45 — LEFT-FRONT SOLENOID CIRCUIT

56 — REAR SOLENOID CIRCUIT

1. ABS hydraulic unit/
control module assembly

— 1 2. ABS hlydraélli;: unit/
e LA Connactor of haress
2
Jr-‘ Az7_| /%/ \\\ /
N | il
DESCRIPTION

The ABS control module monitors the voltage of the terminal of the solenoid circuit constantly with the ignition
switch turned ON., it sets this DTC when the terminal voltage does not become low/high for the ON/OFF command
to the solenoid or the voltage difference between solenoid circuit terminals exceeds the specified value with the
solenoid turned OFF.

INSPECTION

STEP

ACTION

YES

NO

1

1) Check solenoid referring to item “ABS
HYDRAULIC UNIT OPERATION CHECK” in this
section.

Is it in good condition?

Check terminals “A11”
and "A27” connection.
If connections OK,
substitute a known-
good ABS hydraulic
unit/control module
assembly and
recheck,

Go to siep 2.

1) Ignition switch “OFF”.

2) Disconnect ABS hydraulic unit/control module
connector. {See Fig. 1)

3) Check for proper connection to ABS hydraulic
unit/control module connector at terminal “A11”.

4) If OK, then measure voltage between terminal
“A11” of module connector and body ground.

Isit10-14V?

Substitute a known-
good ABS hydraulic
unit/control module
assembly and
recheck.

“W/BI” circuit open.

1. ABS hydraulic
unit/centrol
module cennector
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DTC 57 — SOLENOID AND PUMP MOTOR POWER SOURCE CIRCUIT

1. ABS hydraulic unit/

control module assembly

wa msn il > 05 i
ag connector
. e
+ (T[] (1] |
T HEEN\NN
EEENENEENE
DESCRIPTION

The ABS control module monitors the voltage at terminal { “A11” and “A27") of the fail-safe and pump motor relays
circuit constantly with the ignition switch turned ON. When all solenoid circuit voltages are below the specified value
or the voltage at the terminal “A27” became below the specified value while the pump motor is operating, this DTC

will be set. As soon as the voltage rises to the specified level, the set DTC will be cleared.

INSPECTION
STEP ACTION YES NO
1 Check battery voltage. Is it about 11 V or higher? Go to step 2. Check charging
system referring
to “CHARGING
SYSTEM” section.
2 Check ABS main fuse and connection. s it in good Go to step 3. Repair and/or
condition? replace fuse.
3 1) Ignition switch OFF. Substitute a “W/BI" circuit open.
2) Disconnect ABS hydraulic unit/control module known-good
connector. {See Fig. 1) ABS hydraulic
3) Check proper connection to ABS hydraulic unit/ unit/control
control module connector at terminat A27. module assembly
4) If OK, then measure voltage between connector and recheck.
terminal A27 and body ground.
Isit10 - 14 V?
Fig. 1

1. ABS hydraulic
unit/contrel
module connector
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DTC 61 - ABS PUMP MOTOR CIRCUIT

z 1. ABS hydraulic unit/
control module assembly
/1‘3 1-1, ABS pump motor relay
1-2. ABS pump motor
BAWI [Tand o0 1-3. ABS fail safe relay
L B0 2. ABS hydraulic unit/
control module connector
of harness
I:_—"‘" 1-2
I E RS SR
_I_ AZ7 o _-C A28 |
p—
! 1-1 B
At1
A27 | A28
DESCRIPTION

The ABS control module monitors the voltage at the monitor terminal of the pump motor circuit constantly with the
ignition switch turned ON. It sets this DTC when the voltage at the monitor terminal does not become high/low
according to ON/OFF commands to the motor relay of the module (does not follow these commands).

INSPECTION
STEP ACTION YES NO
1 1) Check pump motor referring to item Check terminals “A11” | Go to step 2.

“ABS HYDRAULIC UNIT OPERATION
CHECK?” in this section.
Is it in good condition?

and “A27” connection.
If connections OK,
substitute a known-
good ABS hydraulic
unit/control module

assembly and recheck.

1} Ignition switch OFF.

2) Disconnect ABS hydraulic unit/control
module connector. (See Fig. 1)

3) Check for proper connection to ABS
hydraulic unit/control module connector
at terminal "A27".

4) If OK, then measure voltage between
terminal “A27” of module connector
and body ground.

Isit 10 — 14V?

Go to step 3.

“W/BI” circuit open.

Measure resistance between connector
terminal “A28” of ABS hydraulic unit/control
module assembly.

Is it infinite ()?

“B” circuit
open.

Substitute a known-
good ABS hydraulic
unit/control module
assembly and recheck.

1. ABS hydraulic
unit/control
module connector
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DTC 63 — ABS FAIL-SAFE RELAY CIRCUIT

2 1. Ignition switch

BW L A25 | 2. ABS hydraulic unit/
control module assembly
3. ABS hydraulic uni¥/
control module connector
1 of harness
I WiBI 1 A1l
=
3
I

= N/

L HEN || i
T IIEEINNANIN

DESCRIPTION

The ABS control module monitors the voltage at the terminal of the solenoid circuit constantly with the ignition
switch turned ON. Also, immediately after the ignition swiich is turned “ON”, perform an initial check as follows.
Switch the fail-safe relay in the order of ON — OFF — ON and check if the voltage at 3 solenocid circuit terminals
changes to High —+ Low — High. If anything fauity is found in the initial check and when the voltage at all solenoid
circuit terminals is low with the ignition switch turned ON and ABS not operated, this DTC wili be set.

INSPECTION
STEP ACTION YES NO
1 Check battery voltage. Is it about 11 V or higher? Go to step 2. Check charging
system referring
to “CHARGING
SYSTEM” section.
2 Check ABS main fuse and connection. Is itin good - Goto step 3. Repair and/or
conditicn? replace fuse.
3 1) Ignition switch OFF. Substitute a “W/BI" circuit open
2) Disconnect ABS hydraulic unit/control module known-good ABS | or short to ground.
connector. (See Fig. 1) hydraulic unit/
3) Check proper connection to ABS hydraulic unit/ control module
control module at terminal "A11”. assembly and
4} If OK, then measure voltage between connector recheck.
terminal A11, and body ground.
Isit10—14 V?
Fig. 1

1. ABS hydraulic
unit/controt
module connector
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DTC 71 — ABS CONTROL MODULE

DESCRIPTION
This DTC will be set when an internal fault is detected in the ABS control medule.

INSPECTION
STEP ACTION YES NO
1 1) Ignition switch OFF. Substitute a Repair or replace.
2) Disconnect connectors from ABS control module. known-good ABS
3} Check for proper connection to ABS control control medule and
module at all terminals. recheck.
Are they in good condition?
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1. Diagnosis
cannector
(6 pins conneclor)

2. Diag. switch
terntinal

3. Ground

Ignition
SW.

Motor

Solenoid
R-F

LF

Rear

ON--

-
ON== ="

1
1

OFF
0.5 sec. ! 1
on---+22%% 0.
1
OFE :
ON==nnmenns 0. .5---‘|_l1.5 :
OFF '

ON-VEHICLE SERVICE
PRECAUTION

When connector are connected to ABS hydraulic unit/control mod-
ule assembly, do not disconnect connectors of sensors and turn
ignition switch ON. Then DTC will be set in ABS control module.

ABS HYDRAULIC UNIT OPERATION CHECK

1) Checkthatbasic brake system otherthan ABSis in good condi-
tion.

2) Check that battery voltage is 11V or higher.

3) With “ABS” warning lamp, check that no abnormality is de-
tected in ABS. Refer to “DIAGNOSTIC TROUBLE CODE
{DTC) CHECK” in this section.

4) Lift up vehicle.

5) Set transmission to neutral and release parking brake.

6) Turn each wheel gradually by hand to check if brake dragging
occurs. If it does, correct.

7) With diag. switch terminal of diagnosis connector connected to
ground by using service wire, turn ignition switch ON and check
if “ABS” warning lamp indicates DTC 12.

8) Turn ignition switch “OFF”.

9) Perform following checks with heip of ancther person.

Brake pedal should be depressed and then ignition switch

turned ON by one perscon and wheel should be turned by anoth-

er person’s hand. At this time, check that:

® Operation sound of solenoid is heard and wheel turns only
about 0.5 sec. (Brake force is depressurized).

® Operation sound of pump motor is heard and pulsation is feit
at brake pedal.

10) If all 4-wheels cannot be checked during one ignition cycle
(OFF — ON), repeat Steps 8) and 9) till all 4 wheels are
checked.

If a faulty condition is found in Steps 9) and 10), replace hydrau-
lic unit/control module assembly.

11) Turn ignition switch “OFF” and remove service wire from diag-
nosis connector.
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ABS HYDRAULIC UNIT/CONTROL MODULE
ASSEMBLY

CAUTION:

Never disassemble ABS hydraulic
unit/control meodule assembly,
loosen blind plug or remove motor.
Performing any of these prohibited
services will affect original perfor-
mance of ABS hydraulic unit/con-
trol module assembly.

-

. Brake pipe

2. ABS hydraulic unit/
control module assembly

3. Bracket

1. ABS hydraulic unit/
control module assembly
2. Brake pipe

1. ABS hydraulic
unit/control
module connector

HYDRAULIC UNIT INSPECTION
® Check hydraulic unit for fluid leakage.
If any, repair or replace.

REMOVAL

1) Disconnect negative cable from battery.

2) Using special tool, disconnect brake pipes from ABS hydraulic
unit/control module assembly and loosen flare nuts as shown
figure.

Special Tool
(A): 09950-78210

NOTE:
Put bleeder plug cap onto pipe to prevent fluid from spilling.
Dc not allow brake fluid to get on painted surfaces.

3) Disconnect ABS hydraulic unit/control module assembly con-
nector.
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@ 4) Remove three nuts and take out ABS hydraulic unit/control
module assembly from bracket.

CAUTION:

¢ Do not give an impact to hydraulic unit.

& e Use care not to allow dust to enter hydraulic unit.

¢ Do not place hydraulic unit on its side or upside down.
Handling it in inappropriate way will affect its original
performance.

1. ABS hydraulic unit/
control module assembly
2. Nut

INSTALLATION
1} Install hydraulic unit by reversing removal procedure.

Tightening Torque
(a): 16 N'm (1.6 kg-m, 12.0 tb-ft)
(b): 21 N'm (2.1 kg-m, 15.5 |b-ft)

2) Bleed air from brake system referring to “BRAKE” section of ser-
vice manual mentioned in FOREWORD of this manual.

3) Check each installed part for fluid leakage and perform hydraulic
unit operation check.

1. To left-front

2. Toright-front

3. Torear

4. From proportioning vaive
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FRONT WHEEL SPEED SENSOR

1. Left front wheel speed sensor
2. Left front strut
3. Sensor rotor

1. Wheel speed sensor connector

AT NAEA

& T
: O
W VIR/ARVELVRY

s1. Peak-lo-peak voltage

OUTPUT VOLTAGE INSPECTION

1) Turn ignition switch “"OFF”.

2) Hoist vehicle a little.

3} Disconnect connector of wheel speed sensor.

4) Connect voltmeter between connector terminals.

5) While turning wheel at a speed of approximately 2/3 to 1 full
rotation per second, check AC voltage of sensor.

Output AC voltage at 2/3 to
one rotation per second (35 ~ 53 Hz): 106 mV or more

If measured voltage is not as specified, check sensor, rotor and
their installation conditions.

Reference
When using oscilloscope for this check, check if peak-to-peak volt-
age meets specification and waveform is complete.

Peak-to-peak voltage
at 2/3 to one rotation per second (35 — 53 Hz): 150 mV or more



S5E1-36 ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL)

1. Frontwheel speed
SEensor connector
2. Headlight assembly

1. Front wheel speed sensor

2. Bolt

S 5

REMOVAL

1) Disconnect negative cable from battery.

2} Hoist vehicle and remove wheel.

3} Disconinect front wheel speed sensor connector.

4) Remove harness clamp bolts and remove front wheel speed
sensor from knuckle.

CAUTION:

® Do not pull wire harness when removing front wheel
speed sensot.

¢ Do not cause damage to surface of front wheel speed
sensor and do not allow dust, etc. to enter its installa-
tion hole.

SENSOR INSPECTION
® Check sensor for damage.
® Check sensor for resistance.

Resistance between terminals: 1.2 — 1.6 kQ at 20°C {(68°F)
Resistance between terminal and sensor body: 1 MG or more

If any faulty is found, replace.

SENSOR ROTOR INSPECTION

e Check rotor serration (teeth) for being missing, damaged or de-
formed.

® Turn drive shaft and check if rotor rotation is free from eccentricity
and looseness.

® Check that no foreign material is attached.
If any faulty is found, repair or replace.



ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL) 5E1-37

1. Front wheel speed sensor

2. Bolt
(“ * ’I’
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1.  Sensor rotor

INSTALLATION
1) Check that no foreign material is attached to sensor and rotor.
2) Install it by reversing removal procedure.

Tightening Torque
(a): 10 N'm (1.0 kg-m, 7.5 |b-ft)
(b): 23 N'-m (2.3 kg-m, 17.0 Ib-f)

CAUTION:

¢ Do not pull wire harness or twist more than necessary
when installing front wheel speed sensor.

¢ Fit harness grommet to inner fender securely.

3) Check that there is no clearance between sensor and knuckle.

FRONT SENSOR ROTOR

REMOVAL

Remove front sensor rotor referring to steps 1) to 10) of “WHEEL
HUB/BEARING/OIL SEAL” removal procedure in “FRONT SUS-
PENSION” section.

INSPECTION

e Check rotor serration (teeth) for being missing, damaged or de-
formed.

# Check sensor rotor for being deformed (warped).

® Check that no foreign material is attached.
If any faulty is found, repair or replace.

INSTALLATION

Install front sensor rotor referring to steps 6) to 17) of "WHEEL HUB/
BEARING/OIL SEAL" installation procedure in "FRONT SUSPEN-
SION" section.



5E1-38 ANTILOCK BRAKE SYSTEM (ABS) {OPTIONAL)

REAR WHEEL SPEED SENSOR

1. Rearwheel speed sensor
2. Sensor rotor
3. Rear axle housing

OUTPUT VOLTAGE INSPECTION
Check in the same procedure as that used of front wheel speed
sensor check.

Output AC voltage at 2/3 to

one rotation per second (25 ~ 38 Hz): 106 mV or more
Reference

When using oscilloscope,

peak-to-peak voltage at 2/3 to

one rotation per second (25 —- 38 Hz): 150 mV or more

REMOVAL

1) Disconnect negative cable from battery.

2) Hoist vehicle.

3) Disconnect rear wheel speed sensor connector and detach wire
harness from vehicle body and rear axle.

1. Rear wheel speed
sensor harness
2. Connector

4) Remove harness clamps and remove rear wheel speed sensor
from rear axle.

CAUTION:
¢ Do not pull wire harness when removing rear wheel
speed sensor.
® Do not cause damage to surface of rear wheel speed
sensor and do not allow dust, etc. to enter its installa-
5. Semeorbol tion hole.




ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL) 5E1-39

1. Clamps

OK

SENSOR INSPECTION
® Check sensor (pole piece) for damage or bent.
e Check sensor for resistance.

Resistance between
terminals :1.2-1.6 kQ at 20°C, 68°F

Resistance between
terminal and sensor body: 1 MQ) or more

if any faulty is found, replace.

SENSOR ROTOR INSPECTION

® Check rotor serration (teeth) for being missing, daraged or de-
formed.

¢ Turn wheel and check if rotor rotation is free from eccentricity and
looseness.

e Check that no foreign maierial is attached.

if any faulty is found, repair or replace.

INSTALLATION
1) Check that no foreign material is attached to sensor and rotor.
2) Install it by reversing removal procedure.

Tightening Torque
(a): 21 N'm (2.1 kg-m, 15.0 1b-ft)

CAUTION:
Do not pull wire harness or twist more than necessary
when installing rear wheel speed sensor.

3) Check that there is no clearance between sensor and knuckle.



5E1-40 ANTILOCK BRAKE SYSTEM (ABS) {OPTIONAL)

1. Rear axie
2. Retainerring

3. Sensor rotor

4. Vinyl envelope
“A" Grind with grinder

. R
mE

1. Sensorrotor ||

REAR SENSOR ROTOR

REMOVAL
1) Remove rear axle shaft. Refer to “REAR SUSPENSION” sec-
tion.

2) In order to remove sensor rotor from retainer ring, grind with a
grinder one part of the sensor rotor as illustrated till it becomes
thin.

CAUTION:

¢ Cover vinyl sheet or the like over wheel bearing so that
fine grains from grinding will not enter there.

® Be careful not to go so far as to grind the retainer ring.

3) Break with a chisel the thin ground sensor rotor, and it can be re-
moved.

INSTALLATION
1) Press-fit sensor rotor as shown.

NOTE:
Use care not o cause any damage to outside of retainer
ring.

2) Install rear axle shait referring to “REAR SUSPENSION” section
in this manual.

3) Install brake drum and wheel.
Refer to “BRAKES” section in this manual.
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»

Parking brake

lever ass'y

G senscr
Bolt “i"
Bolt “2"

[]
- °
J/:\\ — Upright with

o ] arrow upward

o}

— Upright with
arrow downward

G SENSOR

REMOVAL

1)} Turn ignition switch “OFF” and disconnect battery negative
cable.

2) Remove rear center console box.

3) Remove parking brake lever bolts “1” and G sensor with bracket
from floor.

NOTE:
Loosen only bolt “2”,

4) Remove sensor with bracket from floor.
5) Disconnect connector from sensor.

CAUTION:

¢ Do not separate sensor and bracket. It will lead to erro-
necus assembly.

¢ Sensor must notbe dropped or shocked. it will affectits
original performance.

INSPECTION

1) Check sensor bracket for bend.

2) Connect positive cable of 12 volt battery to “A” terminal of sensor
and ground cable to “C” terminal. Then using voltmeter, check
voltage between “B” terminal and “C” terminal.

When placed horizontally: 2 - 3V
When placed upright with arrow upward: 3 - 4V
When placed upright with arrow downward: 1 - 2V

If measured voltage is not as specified, replace sensor with
bracket.

INSTALLATION

1) Connect connector to sensor securely.

2) Install sensor with bracket and parking lever assy onto floor so
that arrow mark directs vehicle forward.

Tightening Torque
{a): 23 N'm (2.3 kg-m, 17.0 Ib-ft)

3) Install rear console box.
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4WD SWITCH

For removal, inspection and installation of this switch, refer to
“TRANSFER” section.

TIGHTENING TORQUE SPECIFICATIONS

Tightening torque
Fastening parts

N'm kg-m Ib-ft
Brake pipe flare nut: (a) 16 1.6 11.5
ABS hydraulic unit nut: (b) 21 2.1 15.5
ABS hydraulic unit bracket bolt: (¢} 10 1.0 7.5
(Front): (d) 23 23 17.0

Wheel speed sensor bolt
(Rear): (e) 21 2.1 15.5
Parking lever assy mounting bolt: (f) 23 2.3 17.0




ANTILOCK BRAKE SYSTEM (ABS) (OPTIONAL) 5E1-43

SPECIAL TOOLS
1. Storage case
1— 2. Operator’s manual
_’L 3. Tech-1 A
4. DLC cable
5. Test lead/probe
= 6. Power source cable
2 ii 7. DLC cable adapter

8. Self-test adapter
09950-78210
Flare nut wrench 09831-76011
(10 mm} Tech-1 (scan tool) kit Tech-1 cartridge for ABS

d

09931-96020
16/12 pin DLC adapter




MANUAL TRANSMISSION (TYPE 1) 7A-1

SECTION 7A

MANUAL TRANSMISSION
(TYPE 1)

TYPE 1
CONTENTS

GENERAL DESCRIPTION .............. 7A- 1 UNITREPAIR ..................ccies, 7A-13
DIAGNOSIS .................. oot 7A- 2 TIGHTENING TORQUE
ON'VEHICLE SERVICE .............. 7A' 3 SPECIFICATIONS .................... 7A'1 3

Gear Oil ..o 7A- 3 REQUIRED SERVICE MATERIALS ...... 7A-13

Shift ControlLevers ................... 7A- 4

Switches .......... ... ...l 7A- 6

Engine Rear Mounting ................ 7A- 8

Dismounting of Trans. Unit .. ......_..... 7A- 9

Remounting of Trans. Unit ............. 7A-12

GENERAL DESCRIPTION

The manual transmission consists of the input shaft,
main shatft, countershaft and reverse gear which are
installed in the aluminum case. lts gears are of for-
ward five speeds in synchro mesh and reverse one
speed in constant mesh system.

The main shaft gears are held by the needle bearings
and on them the synchronizer rings and synchronizer
sleeve & hubs are assembled.

The gear shift lever case is located at the upper be-
hind the transmission case and has a cam which pre-
vents direct gear shift from the 5th speed gear to the
reverse gear.

As the aluminum case is sealed with liguid type gas-
ket, it is necessary to use genuine sealant or its equiv-
alent on its mating surfaces when reassembling it.
Also, the case fastening bolts must be tightened to
specified torque by means of the torque wrench and
tightening over or below the specified torque should
be avoided.

The description under ON-VEHICLE SERVICE in this
section covers a part of the TYPE 2 manual transmis-
sion and the transfer. The transfer is nexi to the trans-
mission as well, but their gear boxes are independent
and each of them has its own drain and level/filler
plugs for the oil change or the level check.

For the repair procedure of the transfer unit, refer to
Section 7D.



7A-2 MANUAL TRANSMISSION (TYPE 1)

DIAGNOSIS
Condition Possible Cause Correction
Gear slipping out of mesh e Worn shift fork shaft Replace
o Worn shift fork or synchronizer sleeve Replace
® Weak or damaged locating spring Replace
e Worn bearings on input shaft or mainshaft Replace

® Worn chamfered tooth on sleeve or gear
® Missing or disengagement of circlip(s)

Replace sleeve and gear
Install

Gears refusing to disengage ® Weakened or broken synchronizer spring Replace
o Distorted shift shaft or shift fork Replace
Hard shifting e |mproper clutch pedal free travel Adjust
e Distorted or broken clutch disc Replace
e Damaged ciutch pressure plate Replace clutch cover
® Wornh synchronizer ring Replace
¢ Worn chamfered tooth on sleeve or gear Replace sleeve and gear
® Distorted shift shait Replace
Noise ¢ Inadequate or insuificient lubricant Replenish
o Damaged or worn bearing(s) Replace
¢ Damaged or worn gear(s) Replace
@ Damaged or worn synchronizer ring Replace
¢ Damaged or worn chamfered tooth on Replace

sleeve or gear




MANUAL TRANSMISSION (TYPE 1) 7A-3

Viscosity chant
SAE

[ BOW-90 >
£ 75W-85, 75W-90 >

°C _-30 =20 =10 0 10 20 30 40
°F =22 4 14 32 50 68 86 104
Temperature

1. Reverse idle gear shaft bolt

(DO NOT LOOSEN [Ty A" (a)

ON-VEHICLE SERVICE

GEAR OIL

INSPECTION AND CHANGE

1) Before changing or inspecting oil, be sure to stop engine and lift
vehicle horizontally.

2) With vehicle lifted up, check oil level and leakage. If leakage ex-
ists, correct or repair it.

3) Drain old oil and fill new specified oil as shown below by speci-
fied amount (roughly up to level hole).

NOTE:

e It is highly recommended to use SAE 75W-90 gear oil.

® Whenever vehicle is hoisted for any other service work
than oil change, also be sure to check for oil leakage and
status of breather hoses.

o |f water or rust is mixed in drained oil, be sure to check
breather hose and boot of transmission and transfer.

Gear Oil Specification
Oil grade: API GL-4
Viscosity: SAE 75W-85, 75W-20 or 80W-90

Oil Capacity:
Transmission 1.5 liters (3.2/2.6 US/Imp. pt)
Transfer 1.7 liters (3.6/3.0 US/Imp. pt)

4) Torque drain plug and level/filler plug as specified below after
applying sealant to its thread.

CAUTION:

¢ Transmission oil must not be poured through gear shift
control lever part.

e Do not loosen or remove reverse idle gear shaft bolt.

“A”: Sealant 99000-31110

Tightening Torque
(a): 23 N'm (2.3 kg-cm, 17.0 1b-ft)



7A-4 MANUAL TRANSMISSION (TYPE 1)

1. Bolt
2 2. Console box
bracket
3. Boot cover

v

. BootMo. 3
. Boot cover
. Boot No.2
. Control lever
. Lever case

6. Control case cover
= 7. BootNo. 1
\ = /,

o

L 1. {a). "B J

2, (b),“B"

1. Transmission control
laver locating belt

2. Transfer control lever
locating bolt

SHIFT CONTROL LEVERS

REMOVAL
1) Remove 4 screws at the front and rear and 2 clips at the center
then take off iront and rear center console boxes.

NOTE:
To remove clip, push in its center pin first.

2) Remove console box bracket by removing bolts and lift up boot
cover and boot No. 2.

3) Remove boot clamp and then remove boot No. 1 from transmis-
sion shift lever case.

4) With gear shift control case cover pushed down with fingers, turn
it to counter clockwise and take out shift control lever.

5) Take out transfer shift control lever in similar manner as de-
scribed above.

INSPECTION AND INSTALLATION

1) Check shift control lever lower portion and control lever locating
sheet for excessive wear, and boot for damage. Correct or re-
place if necessary.

2} Apply grease to pivot portions and seat, then install shift control
lever.

“A”: Grease 98000-25010

3) Perform above steps also for transfer shift control lever.

4) If control lever locating bolts (a) are replaced or retightened,
torque them as specified below.
Replacing of control lever locating bolts requires thread lock ce-
ment.

“B”: Cement 99000-32020

Tightening Torque

(a): 17 N'm (1.7 kg-m, 12.5 Ib-ft) (Type 1)
(a): 23 N'm (2.3 kg-m, 17.0 Ib-ft) (Type 2)
(b): 17 N-'m (1.7 kg-m, 12.5 lb-ft)



MANUAL TRANSMISSION (TYPE 1) 7A-5

1. Boot No. i
2. Bootclamp
3. Bootcover
4. BootNo. 2

A2

1. Transfer boot No. 1
2. Boolclamp

]

=
ellm

@ 1. Gonscle box
l__,. bracket

2. Bootcover

3. BootNo.3

5) Install transmission boot No. 1 from inside of cabin and clamp
it with a new clamp securely.

6} Install transfer boot No. 1 securely on lift and clamp it by using
a new clamp.

7) Tighten transmission boot No. 2 with boot cover and console box
bracket.

Tightening Torque
(a): 6 N'm (0.6 kg-m, 4.0 Ib-ft)

8) Install console box.

NOTE:
Be sure that flare end of transmission boot No. 3 is engaged
with console box.



7A-6 MANUAL TRANSMISSION (TYPE 1)

3. 4WD switch
4. BootNo, 2

1. Coupler
2. Clamp

2

S TP

1. Back up light switch
2. 4WD switch

S

oo |
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1. Back up light switch coupler
2. Front propeller shatft

SWITCHES

TRANSFER 4WD SWITCH

1) Remove conscle box and lift transmission control lever boots
No. 2 and No. 3. {Refer to page 7A-4.)

2) Remove transfer controt lever boot No. 2, unclamp wiring on
transfer case to free it and pull off coupler.

3} Replace switch and connect as it was.

Tightening Torque
(a): 20 N'm (2.0 kg-m, 14.5 Ib-ft)

4) Turn ON ignition switch, shift transfer shift control lever to 4WD
position and check that indicator lights. Turn OFF switch after
checking.

NOTE:

¢ When removing and reinstalling switch, use care not to let
dust enter transfer box inside.

e Make sure to reset clamp for wiring which is located
where invisible directly.

¢ |t is recommended to work on transfer shift control lever
boot No. 1 from underside of vehicle on lift.

o [dentify this switch by its leg part which is different for that
of back up light switch.

BACK UP LIGHT SWITCH

WARNING:
Refrain from work while exhaust center pipe is hot.

REMOVAL AND INSTALLATION

NOTE:
When replacing switch, use care not to let dust enter transmis-
sion through switch hole.

1) Lift up vehicle.
2} Remove coupler(s) for switch wiring.



MANUAL TRANSMISSION (TYPE 1) 7A-7

1, 4@)

—
|

1. Back up light switch
2 2. Exhaust center pipe

1. Ohmmeter
2. Back up light switch or 4WD switch

3) Replace switch, connect and clamp as they were.

Tightening Torque

(a): 20 N'm (2.0 kg-m, 14.5 |b-ft} (Type 1)
(a); 45 N-m (4.5 kg-m, 32.5 Ib-ft) (Type 2)

4) When back up light switch has been replaced, check switch for
proper function with ignition switch turned ON and gear shifted
to reverse position. Turn OFF switch after checking its function.

INSPECTION OF 4WD SWITCH AND BACK UP LIGHT

SWITCH

1) Undo clamp and disconnect coupler of back up light switch

and/or 4WD switch.

2) Function of back up light switch can be checked as shown in fig-

ure.

There should be conduction at these terminals only when shift
lever is shifted to reverse position.

3) Function of transfer 4WD swiich can be checked in the same
manner as back up light switch.
There should be conduction at these terminals when shift lever
is shifted to 4H, and 4L positions.

Upon completion of check, connect coupler and clamp wiring har-

ness as they were.

NOTE:

When replacing switch(es), use care notto let dust enter trans-
mission through switch hole(s).
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FRONT SIDE I% 23 4
/

N

)/

1. Engine rear mounting member
2. Mounting bracket
3. Engine rear mounting

ENGINE REAR MOUNTING

When replacement of mounting parts are necessary, torque bolts
and nut as specified below.

Tightening Torque
{a): 50 N'm (5.0 kg-m, 36.5 Ib-ft)
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RS

1

Transmission
Breather clamp
Breather hose

Wiring harness ¢lamp
Intake manifold

{
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DISMOUNTING OF TRANS. UNIT

IN CABIN

Remove transmission shift control lever {refer to page 7A-4) and
transfer shift control lever knob.

IN ENGINE ROOM

1} Disconnect negative (—) cable of battery.

2} Remove breather hose from clamp at the rear end of cylinder
head.

3) Remove starting motor fixing bolts and nut and then remove
starter.

4) Remove transmission fastening bolts.



7A-10 MANUAL TRANSMISSION (TYPE 1)

1. Match mark

o & <3 <> 1. Flangebolt
2. Frontpropeller shaft

1. Transmission jack
2. Engine rear mounting member

ON LIFT

1) Drain il from transmission and transfer.

2) Give match marks on joint flange and propeiler shait as shown
in figure. (front and rear)

3) Remove flange bolts of rear propeller shaft universal joint and
pull out propeller shaft.

4} Remove flange bolts of front propeller shait universal joint and
pull out propeller shaft.

5) Remove clutch operating cylinder from transmission. It is not
necessary to disconnect clutch hose from operating cylinder.

NOTE:

o |t is not necessary to drain transmission oil when dis-
mounting transmission and transfer for clutch mainte-
nance only.

* Work without draining transfer oil is possible if front pro-
peller shaftis dismounted together with transmission and
transfer.

6) Remove clutch housing lower plate.

7) Disconnect couplers from 4WD switch, back up light switch and
speed sensor assembly and release their harness from clamps.
Remove nuts from joint with engine.

8) Apply transmission jack and remove engine rear mounting
member taking off its bolts.

9) After removing mounting member, move rearward transmission
and transfer assemblies placed on jack and then lower them.



MANUAL TRANSMISSION (TYPE 1) 7A-11

10) Remove wiring harness and breather hose.

11} Separate gear shift lever case and transfer assembly from
transmission.

1. Transmission assembly 4, Breather hose

2. Transfer assembly 5. Gear shift lever case
3. Wiring harness 6. Bolt

7. Bolt




7A-12 MANUAL TRANSMISSION (TYPE 1)

1. Match mark

REMOUNTING

For remounting, reverse dismounting procedure.
Use specified torques as given below.

Tightening Torque
(a): 85 N'-m (8.5 kg~m, 61.5 Ib-ft)
{b): 50 N-m (5.0 kg-m, 36.5 Ib-ft)

e FFor tightening torque of transmission stiffener bolt, refer to
“ENGINE MECHANICAL" section.

e Set each clamp for wiring, hose and cable securely.

e Set clamp for shift control lever boots securely.

e After installing clutch operating cylinder, check clutch pedal free
travel. Refer to SECTION 7C1 “CLUTCH”.

¢ Fill gear cil to transmission and transfer as specified.

e Connect battery and check function of engine, clutch and trans.

e When installing propeller shaft, align the match marks.



MANUAL TRANSMISSION (TYPE 1) 7A-13

UNIT REPAIR

Refer to the same section of UNIT REPAIR MANUAL mentioned in FOREWQORD of this manual.

TIGHTENING TORQUE SPECIFICATIONS

. . Tightening torque
Fastening portion

N'-m kg-m Ib-ft
Qil filler/level and drain plugs 23 2.3 17.0
Control lever boot cover bolts 6 0.6 4.0
4WD switch 20 2.0 14.5
Back up light switch (Type 1) 20 2.0 14.5
Back up light switch (Type 2) 45 4.5 32.5
Control lever locating bolts {Type 1) 17 1.7 12.5
Control lever locating bolts (Type 2) 23 2.3 12.5
Transmission to engine bolts and nuts 85 8.5 61.5
Engine rear mounting bolts and nut 50 5.0 36.5
Exhaust center pipe to manifold nuts 50 5.0 36.5
Muffler to exhaust center pipe bolts 50 5.0 36.5
Universal joint flange boits 50 5.0 36.5

REQUIRED SERVICE MATERIALS

MATERIAL RECOMMENDED

SUZUKI PRODUCT USE

b SUZUKI SUPER GREASE A .
Lithium grease (99000-25010) e Shift control lever.

THREAD LOCK CEMENT
Thread lock cement SUPER 1333B ¢ Shift control lever locating bolts.
(99000-32020)

SUZUKI BOND No. 1215 . . .
Sealant (99000-31110) o (il Drain and filler/level plugs.
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SECTION 7A1

MANUAL TRANSMISSION
(TYPE 2)

CONTENTS

GENERAL DESCRIPTION .............. 7A1-1 UNITREPAIR ......................... 7A1-4
DIAGNOSIS ........................... 7A1-2 TIGHTENING TORQUE
ON-VEHICLE SERVICE ................ 7A1-3 SPECIFICATIONS .................... 7A1-S

GearOil .. oottt 7A1-3 REQUIRED SERVICE MATERIALS ...... 7A1-5

Shift Control Levers ................... 7A1-4

Dismounting/Remounting of

Trans. Unit ........ ... ool 7A1-4
GENERAL DESCRIPTION

The manual transmission consists of the input shaft,
main shaft, counter shaft and reverse gear which are
installed in the aluminum and castings cases. Its
gears are of forward five speeds in synchro mesh and
reverse one speed in sliding idler gear arrangement
system.

The main shaft gears are held by the needle bear-
ings and on them the synchronizer rings and syn-
chronizer sleeve & hubs are assembled.

As the aluminum and castings cases are sealed with
liquid type gasket, itis necessary to use genuine seal-
antor its equivalent on its mating surfaces when reas-
sembling them. Also, the case fastening bolts must be
tightened to specified torque by means of the torque
wrench and tightening over or below the specified
torque should be avoided.

The description under ON-VEHICLE SERVICE in this
section covers the transfer partially which is next to
the transmission as well, but their gear boxes are in-
dependent and each of them has its own drain and
level/filler plugs for the cil change or the level check.
For the repair procedure of the transfer unit, refer {o
Section 7D.




7A1-2 MANUAL TRANSMISSION (TYPE 2)

* Worn chamfered tooth on sleeve or gear
® Missing or disengagement of circlip(s)

DIAGNOSIS
Condition Possible Cause Correction
Gear slipping out of mesh ® Worn shift fork shaft Replace
e Worn shift fork or synchronizer sleeve Replace
¢ Weak or damaged locating spring Replace
o \Worn bearings on input shaft or main shaft Replace

Replace sleeve and gear
install

sleeve or gear

Gears refusing to disengage e Weakened or broken synchronizer spring Replace
o Distorted shift shaft or shift fork Replace
Hard shifting e improper clutch pedal free travel Adjust
® Distorted or broken clutch disc Replace
¢ Damaged clutch pressure plate Replace clutch cover
¢ Worn synchronizer ring Replace
® Worn chamfered tooth on sleeve or gear Replace sleeve and gear
® Distorted shift shaft Replace
Noise ¢ Inadequate or insufficient lubricant Replenish
® Damaged or worn beating(s) Replace
e Damaged or worn gear(s) Replace
® Damaged or worn synchronizer ring Replace
® Damaged or worn chamfered tooth on Replace
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Viscosity chart
SAE
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1. Drainplug
2. Qiilevel/filler plug

ON-VEHICLE SERVICE

GEAR OIL
INSPECTION AND CHANGE

1) Before changing or inspecting oil, be sure to stop engine and lift
vehicle horizontally.

2) With vehicle lifted up, check oil level and leakage. If leakage ex-
ists, correct or repair it.

3) Drain old oil and fill new specified oil as shown below by speci-
fied amount (roughly up to level hole).

NOTE:

¢ It is highly recommended to use SAE 75W-80 gear oil.

® Whenever vehicle is hoisted for any other service work
than oil change, also be sure to check for oil leakage and
status of breather hoses.

¢ If water or rust is mixed in drained oil, be sure to check
breather hose and boot of transmission and transfer.

Gear Qil Specification
Oil grade: API GL-4
Viscosity: SAE 75W-85, 75W-90 or 80W-90

Qil Capacity:
Transmission 2.7 liters (5.5/4.6 US/Imp. pt)
Transfer 1.7 liters (3.6/3.0 US/Imp. pt)

4) Torque drain plug and level/filler plug as specified below after
applying sealant to its thread.

CAUTION:

Transmission oil must not be poured through gear shift
control lever part.

“A”: Sealant 99000-31110

Tightening Torque

{a): 38 N-m (3.8 kg-m, 27.5 Ib-ft)
(b): 45 N-m {4.5 kg-m, 32.5 Ib-ft)
(c): 23 N-m (2.3 kg-m, 17.0 Ib-ft)



7A1-4 MANUAL TRANSMISSION (TYPE 2)

SHIFT CONTROL LEVERS
Refer to SECTION 7A in this manual.

B:al\TIIOUNTINGIREMOUNTING OF TRANS.

Refer to the same item in SECTION 7A “MANUAL TRANSMIS-
SION”.

For tightening torque of filler and level/drain plug, refer to “Gear Oil
Inspection and Change” of “ON-VEHICLE SERVICE” in this sec-
tion.

UNIT REPAIR

Refer to the same section of UNIT REPAIR MANUAL mentioned in FOREWORD of this manual.
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TIGHTENING TORQUE SPECIFICATIONS

Tightening torque
Fastening portion

N-m kg-m Ib-ft
Transfer oil filler/level and drain plugs 23 2.3 17.0
Transmission oil filler/level plug 38 3.8 27.5
Transmission oil drain plug 45 4.5 32.5
Control lever boot cover bolts 6 0.6 4.0
4WD switch 20 2.0 14.5
Back-up light switch 45 4.5 32.5
Control lever locating bolts 23 2.3 17.0
Transmission to engine bolts and nuts 85 8.5 61.5
Engine rear mounting bolts 50 5.0 36.5
Muffler to exhaust No. 2 pipe nuts 50 5.0 36.5
Universal joint flange bolts 50 5.0 36.5

REQUIRED SERVICE MATERIALS

MATERIAL

RECOMMENDED
SUZUKI PRODUCT

USE

Lithium grease (99000-25010)

SUZUKI SUPER GREASE A

# Shift control lever

SUPER 1333B
(99000-32020)

Thread lock cement

THREAD LOCK CEMENT

& Shift control lever [ocating bolts

Sealant (99000-31110)

SUZUKI BOND No. 1215

¢ Oil drain and filler/level plugs
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SECTION 7B1

AUTOMATIC TRANSMISSION
(4 AIT)

WARNING:

For vehicles equipped with Supplemental Restraint (Air Bag) System

® Service on and around the air bag system components or wiring must he performed only by an autho-
rized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under “Gener-
al Description” in air bag system section in order to confirm whether you are performing service on
or near the air bag system components or wiring. Please observe all WARNINGS and “Service Precau-
tions” under “On-Vehicle Service” in air bag system section before performing service on or around
the air bag system components or wiring. Failure to follow WARNINGS could result in unintentional
activation of the system or could render the system inoperative. Either of these two conditions may
result in severe injury.

¢ Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system may
be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

CONTENTS
GENERAL DESCRIPTION .............. 7B1- 3 Fail-SafeTable .......................
CLUTCH/BRAKE FUNCTIONS .......... 7B1- 5 Diagnostic Flow Chart A
TABLE OF COMPONENT OPERATION ... 7B1- 6 Diagnostic Flow Chart B
AUTOMATIC GEAR SHIFT DIAGRAM .... 7B1- 7 Diagnostic Flow ChartC . .............. 7B1-34
DIAGNOSIS ... 7B1-13 Diagnostic Flow ChartD ............... 7B1-36
TRANSMISSIONUNIT oo . 7B1-13 DTC 61, 63 or 65 — Solenoid Circuit ... .. 7B1-37
Systematic Troubleshooting ............ 7B1-13 DTC 62, 64 or 66 — Solenoid Circuit . . . ... 7B1-38
Trouble Diagnosis Table ............... 7B1-17 DTC 72 — Transmission Range
Line Pressure Test .................... 7B1-20 Switch Circut A 7B1-39
SEHTOSt ...vveeeeee i 7B1-21 DTC 75 A/T Vehicle Speed Sensor ... 7B1-40
ROAA TESt ... .e'eeeeeeeeeeeannn. 781-22 DTC 76 Input Sensor .................. 7B1-41
INSPECTION OF PCM AND
ﬁ;l“ﬁ;gﬁ?g::e“’t """""""""" ;g}:ﬁi TS CIRCUITS v 7B1-42
Lo P T ey Voltagecheck ........................ 7B1-42
Engine Brake Test .................... 7B1-24 Resistance check .................... 7B1-42
“P’RangeTest ....................... 7B1-25
ELECTRONIC SH”:T CONTROL ON'VEHICLE SERV[CE ................ 7B1 '43
SYSTEM ..o 7B1-26 Fluid Inspection ...................... 7B1-43
On-board Diagnostic System Fluid Change ........................ 7B1-44
(Self-Diagnosis Function) ............, 7B1-26 Oil CoolerHoses ..................... 7B1-45
Precautions In Diagnosing Troubles ... .. 7B1-27 A/T ThrotlleCable .................... 7B1-45
DIAGNOSTIC FLOW CHART ............ 7B1-28 SelectLever ......................... 7B1-45
Diagnostic Trouble Code{s) Check ...... 7B1-29 SelectCable ......................... 7B1-46
Diagnostic Trouble Code(s) Transmission Range Switch . ......... .. 7B1-47
Clearance ...................... ... 7B1-30 A/T Vehicle Speed Sensor............. 7B1-47
Diagnostic Trouble Gode Table Solenoid Valves ...............ooen... 7B1-47

(A/TRelatedCode).................. 7B1-31
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Throttle Position Sensor ............... 7B1-48
O/DCutSwitch ...................... 7B1-48
P/NChangeSwitch................... 7B1-48
Brake Interlock System ................ 7B1-49
KeyinterlockCable ................... 7B1-51
Transmission Assembly ............... 7B1-53

Dismounting of Transmission with
Transfer Remounting .............. 7B1-53

UNITREPAIR ......................... 7B1-57
TIGHTENING TORQUE

SPECIFICATIONS .................... 7B1-57
REQUIRED SERVICE MATERIALS ...... 7B1-58
SPECIALTOOLS ...................... 781-58
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GENERAL DESCRIPTION

This automatic transmission is a full automatic type with 3-speed plus overdrive (O/D).

The toque converter is a 3-element, 1-step and 2-phase type and is equipped with an electronically controlled lock-
up mechanism. The gear shift device consists of 3 sets of planetary gear units, 3 disc type clutches, 4 disc type
brakes and 3 one-way clutches. The gear shiit is done by selecting one of 6 positions (“P”, “R”, “N”, “D”, “2" and
“L") by means of the select lever installed on the floor. On the shift knob, there is an overdrive (O/D) cut switch which
allows shift-up 1o the overdrive mode {except at 4L) and shift-down from the overdrive mode. Also, by using the
P/N change switch located on the console box, it is possible to select the gear change timing of 2 modes, normal

and power.
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. Torque converter

. Overdrive input shaft
Gil pump

. Overdrive brake
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. Forward clutch input shaft
. Forward clutch

. Direct clutch

. One-way clutch

. Second coast brake

. Second brake

. Reverse brake

. Front planetary gear

. Rear planetary gear

. QOvardrive planetary gear
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ltem Specifications
Torque | Type 3-element, 1-step, 2-phase type (with TCC (lock-up)
conver- mechanism)
ter Stall torque ratio 2.4 (G16) 2.0 (J20) 1.9 (H25)
Oil Type Trochoid type oil pump
pump Drive system Engine driven
Type Forward 4-step, reverse 1-step planetary gear type
“P” range Gear in neutral, output shaft fixed,engine start
“R” range Reverse
“N” range Gear in neutral, engine start
“D” range Forward 1st + 2nd + 3rd + 4th (O/D)
(O/D ON) automatic gear change
. - “D” range Forward 1st ++ 2nd + 3rd
Shift position (O/D OFF)  automatic gear change
‘2" range (Normal mode) Forward 1st + 2nd ++ 3rd automatic gear
change

(Power mode) Forward 2nd « 3rd automatic gear
change and fixed at 2nd gear
‘" range Forward 1st + 2nd reduction, and fixed at 1st gear

Gear Engine type

G16 J20 H25

change 1st (low gear) 2826 | 2.826 | 2.452
device
2nd (secondgear) | 1.493 1.493 1.452
Gear 3? ((top gear) 1.000 1.000 1.000
ratio | 4th (overdrive
gear) 0.730 0.689 0.689
Reverse (reverse 2.703 2703 2012
gear) ’ ' ’
Wet type multi-disc clutch .......... 3 sets
Control elements Wet type multi-discbrake .......... 4 sets
One-wayclutch................... 3 sets
Transfer Hi: 1.000 Lo: 1.816 (4WD model only)
Final gear reduction 5.125 (G16 and J20 engines) 4.875 (H25 engine)

ratio (Differential)

;grt])rica- Lubrication system Force feed system by oil pump
Cooling | Cooling system Radiator assisted cooling {water-cooled)
Fluid used An equivalent of DEXRON®[, DEXRON®IE or DEXRON®II
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CLUTCH/BRAKE FUNCTIONS
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1. Overdrive clutch
2. Qverdrive brake
3. Forward clutch
4. Direct clutch
5. Second coast brake
""""" N ) 8. Second brake
""""" ~T2 7. Reverse brake
8. One-way clutch No.2
9. One-way clutch No.1
10. Overdrive one-way clutch
11. Overdrive input shaft
12. Forward clutch input shaft
13, Intermediate shaft
Part Name Function
Overdrive cluich Meshes overdrive carrier and overdrive sun gear.
Overdrive brake Fixes overdrive sun gear.
Overdrive one-way clutch Meshes overdrive carrier and overdrive sun gear only when driven
by engine.
Forward ciutch Meshes input shaft and intermediate shaft.
Direct clutch Meshes input shaft with front sun gear and rear sun gear.
Second coast brake Fixes front sun gear and rear sun gear.
Second brake Fixes outer race of one-way clutch No.1, to prevent front sun gear
and rear sun gear from turning counterclockwise (reverse direction
of engine input rotation direction).
Reverse brake Fixes front planetary carrier.
One-way clutch No.1 Prevents front sun gear and rear sun gear from turning counterclockwise
only when second brake is at work.
One-way clutch No.2 Prevents front planetary carrier from turning counterclockwise.
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TABLE OF COMPONENT OPERATION

Element | Solencid | Sotenoid Direct clutch Second Reverse brake Q/0  |One-way|One-way
S i i | chicn | | oner T Over | ratg | $028 | Sl [ Tomer | owar Joney | e ey
P O X O - - - - - - - - O - -
R O X O - O | O - - - O | OC | O - -
N O X O - - - - - - - - QO - -
1stgear | O X O O - - - - - - - O - O
> 2ndgear{ O O O O - - - - O - - O @ -
3rd gear | X O | G| O - O - - O - - O - -
Q/D X X - O - O O - O - - - - -
1stgear | O X O O - - - - - - - O - O
o |2ndgear| O | O O O - - - O O - - O - -
3rd gear
Failsafe)l X | O | OO | -~ |O |- |- ||~ |-~1Cf-]-
1stgear | O X O O - - - - - O O O - -
L | 2nd gear
(Failsafe)] © | © | @ | O | - B - | OO - - | Q| - -

O: ON, X: OFF
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AUTOMATIC GEAR SHIFT DIAGRAM

Automatic shift schedule as a result of shift control is shown below.

{G16 engine]
Power Mode
Gear Shift Diagram
(%) 100 12122 24|—32~43 T4 34
|
! !
85 et e o e !
i
i
70} =t
1
2 |
E |
g 55f —
S H
qb» ]
= 1]
> i
N S SRR el el -
£
30+
20F Upshift
10+ Downshift
0 1 V 1 1 l 1 1 L] ]
100 150 (km/n)
L | 1 1 1 L 1 3
0 50 {mile/h)
Vehicle speed
TCC Lock-up Diagram
{%) 100 T T
P
851 : :
{ T
1 1
1 1
rood
70t i
2 i
= 1
g 55k Srd gear |
!
| 1
: |
2 gof | agear]
E 4th gear } {
30F e 4--—d
1 |
1 |
204 ! ; TCCON
i I
! 4th gear I TCC OFF
10F ! !
1 i
o ] i 1 ] H | ! 1 L ]
50 100 150 (km/h)
o 1 1 . ] 1 1 L] ]
0 50 {mite/h)

Vehicle speed
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Normal Mode

Gear Shift Diagram

34 354

2—+3

(%) 100

[F===

S |

Upshift
————— Downshift

Buiuado aajea oy

150 (km/h)

100

{rnile/hn}

50

Vehicle speed

TCC Lock-up Diagram

TCC ON
———— " TCCOFF
L

4th gear

i
I
|
!
!
e —————

4th gear

150 (km/h)

100

50

{%) 100

85}

) 1 L
o n (=
P~ e} <t

Buiuado aajen ajory L

| I S |
8 8 2 °

(mite/k)

50

Vehicle speed
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[J20 engine]
Power Mode

Gear Shift Diagram

(%) 100

e Il

851

3—+4

70r

55

Throttle valve opening

40F

30

20+ Upshitt

Downshift
10

T
—————ey

)
150 (km/h)
] ] 1 H ]

0 50 (mile/h)

Vehicle speed

TCC Lock-up Diagram

(%) 100

3rd gear
85 2

3rd gear
70} 9

o o s

55 jeeead

Throttle valve opening

40

-y

30k .-Ahgear _}

20k 4th gear

TCC ON
TCC OFF

10

1 1 1 1 |
50 100 750 (kmvh)

0 50 (mile/h)

Vehicle speed
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Normal Mode

Gear Shift Diagram

142 12 2+3 243 3+—4 3-+4

{%) 100

85k

70F - el il et

55

Threttle valve opening

t

40

30}

[I—
———

20+

Upshift

Downshift
10

e st o g

l
50 100 150 (km/h)

L [l 1 1 l ] [ ] 1 I

1
0 . 50 {mile/h}

Vehicle speed

TCC Lock-up Diagram

{%) 100

|
Lo
1
1
1
1
[

3rd gear

85}

—————

4t gear

70

551

Throttle valve opening

40t J4th gear |

Srd gear

30

20F TCC ON

10k TCC OFF

2 ) ! | I L ! 1 I

50 100 150 - (kmv/h)

L ] L 1 ] i 1 [l L] 1

i
0 50 {mile/h)

Vehicle speed
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[H25 engine]
Power Mode

Gear Shift Diagram

T
34}

(%) 100 122 2+~3 23 344 394

20

T
—————
o e o e i ]

80

70

55+

40

Throttle valve opening

30

201 Upshift

10 Downshift

) 1 L { ] ! I ! |
100 150 (km/h)

1 I 1 ]

0 50 (mile/h)

Vehicle speed
TCC Lock-up Diagram

(%) 100

9o

80+ 3r<3 gear 1 3rd gear

70

55} S

1
1
i
4th gear |

f————

40

Throttie valve opening

|
| 4th gear
30 3

20

T
1
1]
i
!

TCC ON
TCG OFF

et o . e s e e e o e e e e e o b e

1
i
1
10F ;
]
3
L

L 1 1 [

150 (kmvh)

th
(]
L.
(=]
(=]

I 1 i

0 50 {mile/h)

Vehicle speed
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Normal Mode

Gear Shift Diagram

12 243 243 34 324

(%) 100

80

80

70p

55

i
| O

49

[

30

Throttle valve apening

201

Upshift
Downshift

10

i hetat et tated ]

ket FESE——.

1 L 1 1 l ] 1 1 | I

50 100 150 (km/h)

L | L ] ] 1 1 ] I L

|
0 50 (milefh)

Vehicle speed

TCC Lock-up Diagram

(%} 100 ;
3rd gear : 3rd gear
o ———

90} ,
|
|

80

T
t

70

i

{

1

H
4th gear

55 e

40} -
a0l peed At gear

20

S

Throttle valve opening

TCCCN

TCC OFF

10

—_————
Ry ——

50 100 180 (km/h)
L 1 L 1 L 1 L ) 1 1 '

0 50 (mile/h)

Vehicle speed
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DIAGNOSIS

When a vehicle is brought is for service, its trouble should be identified with the below group by asking the user
about the conditions of the trouble as precisely as possible and performing the recreation test based on them.
Possible troubles of the automatic transmission are grouped into following types.

(1}Improper inspection or maladjustment

(2)Poor engine performance

(3)Fault in fiuid pressure control mechanism

(4) Fault in electronic control unit

(5)Mechanical fault in transmission

TRANSMISSION UNIT

SYSTEMATIC TROUBLESHOOTING

Before performing troubleshooting for mechanical function described hereafter, make sure to check each of the

following.

1) Engine coolant temperature is at normal operation temperature.

2) Engine idle speed is within specification.

3) Transmission fluid level is between FULL HOT and LOW HOT marks on dipstick at normal operating tempera-
ture of transmission fluid.

4) A/T throttle cable and select cable are adjusted properly.

5) Electronic circuit of gear shift control system is free from break, coupler disconnection and poor contact.
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No starting or slipping in any drive range

!

YE
Is engine rpm at stall normal? S Failure in transmission output system
NO
! '
Too high in only “R” range Too [ow in any range
*, ves — :
Does engine rpm at stall become nor- » Direct clutch worn & Poor engine power
mal when select lever is at “L” range? e Torque converter
defective
| NO
- YES
Is line pressure proper? = Reverse brake worn
v NO
e Fluid leak in reverse brake and Too high only in "D” range
direct clutch fluid circuit l
¢ Fluid leak in “R” range fluid circuit
Does engine rpm at stall become
¥ normal when TCM coupler is
Too high in any range disconnected?
Is line pressure proper? YES O/D cne-way clutch and O/D clutch
= (both), or one-way clutch No.2
operation failure
NO NO
]

& Qil pump defective
® Regulator valve operation failure YES
¢ Throttle valve operation failure
o A/T throttle cable maladjusted

Slippery O/D one-way clutch and
Q/D clutch {both), or dirsct cluich or
reverse brake

y

!

Is line pressure proper?
NO | YES

! !

o Fluid [eak in forward clutch fluid circuit Forward clutch worn
¢ Fluid leak in "D” range fluid circuit
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Gear shift failure

Y

Perform manual road test.

!

Is upshift from 1st to 3rd possible?

NO

NOTE:
No gear shift occurs when O/D clutch or
forward clutch is faulty.

YES
| 4

3

® Direct clutch failure

& Second hrake failure

& 1 - 2 shift valve sticking

o 2 - 3 shift valve sticking

* Solenoid valve No.1 gasket failure

Is upshift from 3rd to 4th possible?

NO

YES

\

Y

o O/D brake failure
# 3 - 4 shift valve sticking
e Solenoid valve No.1 gasket failure

Electronic control system check.
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Excessive shock at range selection or

gear shift

!

NO

Y

Is line pressure proper?

YES

® Engine idling speed
maladjusted

# Regulater valve defective

® Throttle valve defective

® A/T throttle cable
maladjusted

) ]

Excessive shock at 2nd to
3rd gear shift

!

® Direct clutch worn

e Direct clutch fluid circuit
check ball operation failure

@ Direct cluich accumulator
defective

# Faulty input sensor circuit

Y

!

Excessive shock when selecting
“D" range or “2" range from “N”

range
!

® Forward clutch accumulatoer
operation failure

#® Forward clutch worn

e Forward clutch fluid circuit
check ball operation failure

Excessive shock when selecting
“R” range from "N” range

gear shift

Excessive shock at 1st to 2nd

!

!

& Reverse brake or direct
clutch worn

@ Direct cluteh fluid circuit check
ball operation failure

® Direct clutch accumulator
defective

defective

e 2nd brake worn

o 2nd brake fluid circuit check
ball operation failure

» Faulty input sensor circuit

® 2nd brake accumulator

[

Excessive shock when selecting
“L” range from “N” range

!

& Reverse brake or forward
cluteh worn

¢ Forward clutch accumulator
operation failure

e Forward clutch fluid circuit
check ball operation failure

L 4

Excessive shock at 3rd to

4th gearshift

e O/D brake worn

* O/D clutch worn

® O/D brake fluid circuit check
ball operation failure

® Q/D clutch fluid eircuit check
ball operation failure

¢ Faulty input sensor circuit
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TROUBLE DIAGNOSIS TABLE

Condition

Possible Cause

Correction

Low fluid level

¢ Fluid leakage from oil filler tube
e External fluid leakage

Fill fluid to specified level.
Repair.

Fluid leakage from
tfransmission case

® Excessively high fluid level
® Crushed breather hose

Adjust to specified fluid level.
Repair.

o Faulty manual valve

o | joint
£ | Fluid leakage from | & Manual select shaft Replace.
§ | transmission case | e Qil pan gasket Replace gasket.
@ ® O-ring of oil filler tube Replace O-ring.
E ® Oil pressure gauge plug Retighten plug.
S ® O-ring of electric connector Replace.
+ | Low fluid pressure | e Low A/T fluid level. Fill fluid to specified level.
¢ Clogged oil pump strainer Wash strainer.
® | cakage from oil pressure circuit Overhaul.
o Malfunction of pressure regulator valve Qverhaul valve body.
High fluid pressure | e Pressure regulator valve Overhaul valve body.
Unable to run in e Low A/T fluid level Refill fluid to specified level.
< | allranges e Wear in oil pump Replace.
2 e Seizure in oil pump Replace.
b ® Regulator valve stick Replace.
8 ® Clogged oil strainer Wash strainer.
2 ® Seized or broken planetary gear Repair or replace.
g ® Fluid pressure leakage to over drive Replace.
2 clutch due to wear of oil pump bushing
® Faulty in torque converter Replace.

Replace.
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TROUBLE DIAGNOSIS TABLE

Condition

Possible Cause

Correction

Low fluid level

¢ Fluid leakage from oil filler tube
e External fluid leakage

Fill fluid to specified level.
Repair.

Fluid leakage from
tfransmission case

® Excessively high fluid level
® Crushed breather hose

Adjust to specified fluid level.
Repair.

o Faulty manual valve

o | joint
£ | Fluid leakage from | & Manual select shaft Replace.
§ | transmission case | e Qil pan gasket Replace gasket.
@ ® O-ring of oil filler tube Replace O-ring.
E ® Oil pressure gauge plug Retighten plug.
S ® O-ring of electric connector Replace.
+ | Low fluid pressure | e Low A/T fluid level. Fill fluid to specified level.
¢ Clogged oil pump strainer Wash strainer.
® | cakage from oil pressure circuit Overhaul.
o Malfunction of pressure regulator valve Qverhaul valve body.
High fluid pressure | e Pressure regulator valve Overhaul valve body.
Unable to run in e Low A/T fluid level Refill fluid to specified level.
< | allranges e Wear in oil pump Replace.
2 e Seizure in oil pump Replace.
b ® Regulator valve stick Replace.
8 ® Clogged oil strainer Wash strainer.
2 ® Seized or broken planetary gear Repair or replace.
g ® Fluid pressure leakage to over drive Replace.
2 clutch due to wear of oil pump bushing
® Faulty in torque converter Replace.

Replace.
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Condition Possible Cause Correction
Poor 3 - 4 shift, @ Faulty overdrive brake Replace.
excessive slippage | # Faulty overdrive clutch Replace.
® 3 — 4 shift valve sticking Replace.
e Shift solenoid valve — B sticking Replace.
Poor start or ® Fluid pressure leakage of direct clutch Replace.
juddering in “R™ due to wear or breakage of oil center
range support seal ring
& Worn direct clutch Replace.
% Excessive shock ¢ Regulator valve sticking Replace.
| on1-2shift ¢ Faulty ohe-way clutch Replace.
o ¢ Faulty accumulator, second brake piston Replace.
© & Faulty input sensor Replace.
Excessive shock ® Regulator valve sticking Replace.
on 2 ~ 3 shift ¢ Faulty accumuiator, direct clutch piston Replace.
® Faulty input sensor Replace.
Excessive shock ® Regulator valve sticking Replace.
on 3 - 4 shift ® Fauity input sensor Replace.
Non operate e TCC {Lock-up} control valve sticking Replace.
lock-up system ® Solenoid valve No.2 (TCC solenoid valve) | Replace.
sticking
® Faulty torque converter Replace.

Abnormal
noise

Noise (sucking) on

starting

o Low A/T fluid level

Fill fluid to specified level.

Abnormal noise in

“P” or “N” range

o Low A/T fluid level
e Worn oil pump

Fill fluid to specified level.
Replace.
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sa==uy]

1. Fluid pressure check hole
2. Oil pan

1. Qilpan
2. Exhaust pipe

LINE PRESSURE TEST

Purpose of this test is o check operating conditions of each part by

measuring fluid pressure in fluid pressure line.

Line pressure test requires following conditions.

e Automatic fluid is at normal operating temperaiure (70 to
80°C/158 — 176°F).

® Fluid is filled to proper level (between FULL HOT and LOW HOT
on dipstick).

1) Apply parking brake securely and place checks against wheels.
2) Attach oil pressure gauge to fluid pressure check hoie in trans-
mission case.

Special Tool
(A): 09925-37810

CAUTION:
After attaching oil pressure gauge, check that not fiuid
leakage exists.

3) Depress foot brake fully, run engine at idle and stall and then
check fluid pressure in “D” or “R” range.

CAUTION:
Do not continue running engine at stall speed longer
than 5 seconds,

[G16 and J20 engines]
Engine running Line pressure
mode “D” range “R” range
Midkseed | il |5 e
wotsees | O3 TSI | g egigrer?
[H25 engineg]
Engine running Line pressure
mode “D” range “R" range
Atidle speed e %g?mz et g},}/:i;m2
s | Vo Prkeen? | e kgl
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Check result

Possible cause

Line pressure higher
than standard level
in each range

e Malfunctioning regulator valve
e Malfunctioning throttle valve
* Maladjusted A/T throttle cable

Line pressure lower
than standard level
in each range

e Defective O/D cluteh

® Defective oil pump

* Malfunctioning throttle valve

& Malfunctioning regulator valve
® Maladjusted A/T throtile cable

Line pressure lower
than standard level
only in “D” range

# Fluid leakage from forward clutch

® Defective O/D clutch

® Leakage from “D” range fluid
pressure circuit

Line pressure lower
than standard level
only in “R” range

® Fluid leakage from direct clutch
# Defective O/D clutch
® Fluid leakage from reverse brake

¢ Fluid leakage from "R" range
fluid circuit

Tightening torque of transmission case plug:
17 N'm (1.7 kg-m, 12.0 |b-ft)

STALL TEST

This test is to check overall performance of automatic transmission
and engine by measuring stall speed at “D" and “R” ranges. Be sure
to perform this test only when transmission fluid is at normal operat-
ing temperature and its level is between FULL and LOW marks.

CAUTION:

¢ Do not run engine at stall more than 5 seconds continu-
ously, for fluid temperature may rise excessively high.

e After performing stall test, be sure to leave engine run-
ning at idle for longer than 30 seconds before another
stall test.

1) Apply parking brake and block wheels.

2) Install tachometer.

3) Start engine with select lever shifted to “P”.

4) Depress brake pedal fully.

5) Shift select lever to “D” and depress accelerator pedal fully while
watching tachometer. Read engine rpm quickly when it has be-
come constant (stall speed).

6) Release accelerator pedal immediately after stall speed is
checked.

7) In the same way, check stall speed in “R” range.
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8) Stall speed should be within following specification.

Stall speed: 2,300 — 2,600 r/min..... G16and H25 engines
2,000 - 2,300 r/min..... J20 engine

Check result Possible cause
Lower than e Faulty engine cutput
standard level e Defective torque converter
Higher than stand- e Slippery O/D clutch
ard level in “D” ® Slippery forward clutch
range e Malfunctioning G/D one-way
clutch
¢ Malfunctioning one-way clutch
No.2

e Low line pressure

Higher than stand- & Slippery direct clutch

ard level in “R” ® Slippery reverse brake

range ® Low fluid pressure

® Slippery O/D clutch

e Defective O/D cne-way clutch

ROAD TEST
This test is to check if upshift and downshift take place at specified
speeds while actually driving vehicle on a level road.

WARNING:

e Carry out test in very little traffic area to prevent an acci-
dent.

e Test requires 2 persons, a driver and a tester.

1) Warm up engine.

2) With engine running at idle, shift select lever “D”.

3) Accelerate vehicle speed by depressing accelerator pedal grad-
ually.

4) While driving in “D” range, check if gear shift occurs properly as
shown in Gear Shift Diagram.
(Page 7B1-7 to 7B1-12.)

Test result Possible cause
When 1 — 2 upshift | 1 - 2 shift valve stuck
fails to occur
When 2 — 3 upshift | 2 — 3 shift valve stuck
fails to occur
When 3 — O/D up-| 3 -4 shift valve stuck

shift

fails to occur

When gear shift e Maladjusted throttle cable
point is incorrect o Defective solenoid valve

No.1—AorNo.1-B
e 1 —-2,2—-3o0r3-4 shift valve
not operating properly
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1. 8hift solenoids connector

MANUAL ROAD TEST

This test checks the gears being used in “L”, “2” or “D” range when
driven with unoperated gear shift control system. Test drive vehicle
on a level road.

NOTE:

[Using SUZUKI scan tool (Tech 1)}

Before this test, check DTC.

[Not using SUZUKI scan tool (Tech 1)]

Before this test, check DTC and make sure that Code No. 12is
indicated by flashing of malfunction indicator lamp (“CHECK
ENGINE” light).

1) Disconnect coupler of shift solenoid valves on transmission.

WARNING:

To avoid the danger of being burned, do nottouch the hot
exhaust system when disconnecting shift solenoid
valves coupler.

2) With selector lever in “P" range, start engine and warm it up.

3) With select lever in “L” range, start vehicle and accelerate to 20
km/h (12.5 mile/h). Check in this state that 1st gear is being
used.

4) At20 kmv/h (12.5 mile/h), shift select leverto 2 range and acceler-
ate to 40 km/h (25 mile/h). Check in this state that 3rd gear is be-
ing used.

5) At40 km/h (25 mile/h), shift select lever to D range with O/D cut
switch “ON” and check that O/D gear is used when speed is
higher than 40 km/h (25 mile/h).

8) After above checks, stop vehicle then engine, and connect sole-
noid valves coupler.

WARNING:

To avoid the danger of being burned, do not touch the hot
exhaust system when connecting shift soienoid valves
couplet.

7} [Using SUZUKI scan tool {(Tech 1)}
Clear DTC referring to 781-30.
[Not using SUZUKI scan tool (Tech 1)].
Check DTC and make sure that Code No. 12 is indicated by
flashing of malfunction indicator lamp (“CHECK ENGINE” light).
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TIME LAG TEST

This test is to check conditions of clutch, reverse brake and fluid

pressure. “Time lag” means time elapsed since select lever is

shifted with engine idling till shock is felt.

1) With chocks placed before and behind front and rear wheels re-
spectively, depress brake pedal.

2) Start engine.

3) With stop watch ready, shift select lever from “N” to “D” range
and measure time from that moment till shock is felt.

4) Similarly measure time lag by shifting select lever from "N” to “R”
range.

Specification for N — “D” Less than 1.2 sec.
time lag “N” - “‘R” Less than 1.5 sec.
NOTE:

¢ When repeating this test, be sure to wait at least minute
after select lever is shifted back to “N” range.
® Engine should be warmed up fully for this test.

Test result Possible causes
When “N” — “D” ® Low line pressure
time lag exceeds ® Worn forward clutch
specification
When “N" — “R” ¢ | ow line pressure
time lag exceeds e Worn direct clutch
specification @ Worn reverse brake

ENGINE BRAKE TEST

WARNING:
Before test, make sure that there is no vehicle behind so as
to prevent rear-end collision.

1} While driving vehicle in 3rd gear of “D” range, shift select lever
down to “2” range and check if engine brake operates.

2) In the same way as in step 1, check engine brake for operation
when select lever is shifted down to “L” range.

3) If engine brake fails to operate in above tests, possible causes
for such failure are as follows. Check each part which is sus-
pected to be the cause.

Condition Possible cause
Fails to operate when Second coast brake
shifted down to “2” range defective

Fails to operate when

shifted down to “L” range Reverse brake defective
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“P” RANGE TEST

1) Stop vehicle on a slope, shift select lever to “P” range and ai the
same time apply parking brake.

2) After stopping engine, depress brake pedal and release parking
brake.

3) Then, release brake pedal gradually and check that vehicle re-
mains stationary.

4) Depress brake pedal and shift select lever to "N” range.

5} Then, release brake pedal gradually and check that vehicle
moves.

WARNING:

Before test, check to make sure no one is around vehicle
or down on a slope and keep watchful for safety during
test.
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ol ]

. Malfunction indicator lamp

(“CHECK ENGINE" light)

. Combination meter
. Diagnosis switch terminal
. Monitor coupler

PCM

Sensed information
. Qutput

Main relay

. Ignitien switch

ELECTRONIC SHIFT CONTROL SYSTEM

The powertrain control moduie (PCM) with on-board diagnostic
system (self-diagnosis function) operates as described below.
When diagnosing a trouble in the electronic shift control system,
use "DIAGNOSTIC FLOW CHART” and “DIAGNOSTIC TROUBLE
CODE TABLE” on the following page.

ON-BOARD DIAGNOSTIC SYSTEM

(SELF-DIAGNOSIS FUNCTION)

PCM and malfunction indicator lamp {“CHECK ENGINE” light) op-

erate as follows.

¢ Malfunction indicator lamp (“CHECK ENGINE" light) lights when
the ignition switch is turned ON (but the engine at stop) with the
diagnosis switch terminal ungrounded regardless of the condition
of electronic fuel injection system. This is only to check the mai-
function indicator lamp (“CHECK ENGINE? light) bulb and its cir-
cuit.

# [f electronic fuel injection system is free from any trouble after the
engine start (while engine is running), malfunction indicator lamp
(“CHECK ENGINE” light) turns OFF.

e When PCM detects a trouble in electronic fuel injection system,

it makes malfunction indicator lamp (“CHECK ENGINE” lamp) to
turn ON. While engine is running, PCM warns the driver that a
trouble has occurred and, at the same time, stores trouble code
of that trouble in back-up memory in itself. When it detects a
trouble in electronic shift control system, however, it does not
make malfunction indicator lamp ("CHECK ENGINE” lamp) to
turn ON. It only stores its trouble code in back-up memory in itself.
(The memory is kept asitis even if the trouble was only temporary
and disappeared immediately. And it is not erased unless the
power to PCM is shut off for 30 seconds or longer.)
PCM also indicates trouble area in memory by means of flashing
of malfunction indicator lamp (“CHECK ENGINE” light) at the time
of inspection (i.e. when diagnosis switch terminal is grounded and
ignition switch is turned ON)}.
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[Not using SUZUKI scan tool (Tech 1))

Ny
-~ /1 \ ~

1. Data link connector

2. DLC cable adapter

3. DLC cable

4, SUZUKI scan tool (Tech 1)

1. PCM
2, Instrument main panel

PRECAUTIONS IN DIAGNOSING TROUBLES
[PRECAUTIONS IN IDENTIFYING DIAGNOSTIC TROUBLE
CODE]

e Before identifying diagnostic trouble code, don'’t disconnect cou-
plers from PCM, battery cable from battery, PCM ground wire har-
ness from engine. Such disconnection will erase memorized
trouble in PCM memory.

¢ [f abnormality or malfunction lies in two or more areas, malfunc-
tion indicator lamp (“CHECK ENGINE” light) indicates applicable
codes three times each.

And flashing of these codes is repeated as long as diagnosis ter-
minal is grounded and ignition switch is held at ON position.

e Tzke a note of diagnostic trouble code indicated first.

[INTERMITTENT TROUBLE] and [NOTES ON SYSTEM CIRCUIT

INSPECTION]

Refer to SECTION 0A

¢ “Normal operating temperature” in the diagnostic flow chart
means that the engine cooclant temperature is 80°C (176°F) and
A/T fluid temperature is 70 — 80°C (158 — 176°F).

e When checking voltage at each terminal of the coupler which is
connected to PCM, be sure to connect negative prebe to body
ground. Any other way is prohibited even by accident.

Applying it improperly may cause the sensor or PCM to be
shorted and damaged.
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DIAGNOSTIC FLOW CHART

START

y

1. Perform test driving.

2. After test driving, hold engine run-
ning in “P" position applied with
parking brake.

3. Check DTC, referring to “Diagnos-
tic Trouble Code(s) Check” on p.
7B1-29.

f

3

Maifunction indicator lamp (“CHECK
ENGINE” light) doesn’t operate prop-
erly. (flush, doesn’t light, doesn’t blink
or doesn't output code)

Diagnostic trouble code indicated.

Y

|

Are they A/T related code (Refer to
“Diagnostic Trouble Code Table” on
p. 7B1-31.) only?

[Using SUZUKI scan tool]

“No Codes” is displayed.

[Not using SUZUKI scan tool]
Diagnostic trouble code No.12
is indicated.

Proceed to “DIAGNOSTIC FLOW
CHART” in Section 6E1 or 2.

NO

YES
)

Check according to flow
chart for each symptom.

Record trouble code No., turnignition
switch OFF.

Y

Check trouble code area and repair.

3

Erase diagnostic trouble code (Refer
to "Diagnostic Trouble Code(s)
Clearance” on p. 7B1-30.)

Y

1. Perform test driving.

2. After test driving, hold engine run-
ning in “P” position applied with
parking brake.

3. Check DTG, referring to “Diagnos-
tic Trouble Code(s) Check” on p.
781-29.

4. |s trouble corrected?

NO

No gear shift cccurs.

| .| Proceed to Diag. Flow

Chart A.

Faulty shift point.

| » Proceed to Diag. Flow

Chart B.

Gear does not shiftto O/D.
Proceed to Diag. Flow

™| Chart C,

No TCC lock-up occurs.
Proceed to Diag. Flow

—™| Chart D.

YES

END
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1. Data link connector
2. DLC cable adapter
3. DLC cable

\\l/

21

— CHECK"_
ENGINE, ™ 1

1. Malfunction indicator
lamp

. Diagnostic switch
terminal

. Ground terminal

. Monitor coupler

M

PRl

In engine room

Code
No. 21

Tum 2771 T T

ON
OFF~=

21

I

173 S A
1.0

0.3

b
Time (sec.)

DIAGNOSTIC TROUBLE CODE(S) CHECK

[Using SUZUKI scan tool (Tech 1)]

1) Turn ignition switch OFF.

2) After setting cartridge to Tech 1, connect it to data link connector
(DLC) located on underside of instrument panel at driver's seat
side.

Special Tool

(A): 09931-76011 (scan tool, Tech 1)

(B): Mass storage cartridge

(C): 09931-86020 (16/12 pin DLC adapter)

3) Turn ignition switch ON.

4) Read DTC according to instructions displayed on Tech 1 and
print it or write it down, Refer to Tech 1 operator’s manual for fur-
ther details.

5) After completing the check, turn ignition switch OFF and discon-
nect Tech 1 from data link connector (DLC).

[Not using SUZUKI scan tool (Tech 1)]

1) Check malfunction indicator lamp (“*CHECK ENGINE” light), re-
ferring to “Malfunction Indicator Lamp Check” on Section 6E1 or
2.

2} Using service wire, ground diggnosis switch terminal in monitor
coupler.

3) Read DTC from flashing pattern of malfunction indicator lamp
("CHECK ENGINE" light). (Refer to “Diagnostic Trouble Code
Table” on p. 7B1-31.)

4) After completing the check, turn ignition switch OFF and discon-
nect service wire from monitor coupler.



7B1-30 AUTOMATIC TRANSMISSION

(€

1. Data link connector
2. DLC cable adapter
3. DLC cable

DIAGNOSTIC TROUBLE CODE(S) CLEARANCE

[Using SUZUKI scan tool (Tech 1)]

1) Turn ignition switch OFF.

2) After setting cartridge to Tech 1, connectit to data link connector
{DLC) located on underside of instrument panel at driver’s seat
side.

Special Tool

{A): 09931-76011 (scan tool, Tech 1)

(B): Mass storage cartridge

(C): 09931-96020 (16/12 pin DLC adapter)

3) Turn ignition switch ON.

4) Erase DTC according to instructions displayed on Tech 1. Refer
to Tech 1 operator’s manual for further details.

5} After completing the check, turn ignition switch OFF and discon-
nect Tech 1 from data link connector {DLC).

[Not using SUZUKI scan tool (Tech 1)]
Turn ignition switch OFF for specified time below to erase diagnos-
tic trouble code stored in PCM memory.

TIME REQUIRED TO ERASE A/T RELATED DTC

AMBIENT
TEMPERATURE TIME TO CUT POWER TO PCM
Over 0°C (32°F) 30 sec. or longer
Not specifiable.
Under 0°C (32°F) Select a place with higher than
0°C (32°F) temperature.
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DIAGNOSTIC TROUBLE CODE TABLE (A/T RELATED CODE)

Code No. Diagnostic Area Diagnosis
12 - Normal
61 Shift solencid vaive A or its circuit open or shorted to power
Shift solenoid valve A circuit.
62 Shift solenoid valve A or its circuit shorted to ground.
63 Shift solenoid valve B or its circuit open or shorted to power
Shift solenoid valve B circuit.
64 Shift solenoid valve B or its circuit shorted to ground.
65 TCC solenoid valve or its circuit open or shorted to power cir-
TCC solencid valve cuit.
66 TCC solenoid valve or its circuit shorted to ground.
Defective switch or its circuit (more than two shift switches of
72 Transmission range switch “B”, “N”, “D", “2" and “L” turned ON simultaneocusly or no shift
switch turned ON while vehicle running).
75 A/T vehicle speed sensor Defective sensor or its circuit. (open or short)
76 A/T input sensor Defective sensor or its circuit. (open or short)
FAIL-SAFE TABLE
Code No. Diagnostic Area Fail-Safe Function
14 ECT sensor After 15 min. from engine start, PCM release inhibitions of
15 shift to O/D gear and TCC lock-up.
21
” TP sensor Throttle opening is controlled as closed.
61 Shift solenoid valve B.
: . 1st, 2nd and 3rd gears ON, 4th (O/D) gear OFF.
Shift solenoid valve A For shift position, refer to FAIL-SAFE FUNCTION in
62 ELECTRONIC SHIFT CONTROL SYSTEM.
63 Shift solenoid valve A.
: : 1st gear ON, 2nd 3rd and 4th (O/D) gears OFF.
64 Shift solenoid valve B For shift position, refer to FAIL-SAFE FUNCTION in
ELECTRONIC SHIFT CONTROL SYSTEM.
65
pos TCC solenoid valve TCC solenoid valve OFF.
Priority order is “L” — ‘2" — "N” — ‘D" = "R".
e . (When two or more signals inputted same time)
72 Transmission range switch Transmission range switch is controlied as “D" range.
(When no signal inputted)
75 AT vehicle speed sensor Signal from vehicle speed sensor (in speedometer) is used.




7B1-32 AUTOMATIC TRANSMISSION

DI

AGNOSTIC FLOW CHART A

NO GEAR SHIFT OCCURS

Y

Warm up engine and transmission to normal op-
erating temperature.

Y

Check diag. trouble code.

Trouble code indicated.

Notroublecodein-
dicated.

Perform manual road test referring to “ON-VE-
HICLE SERVICE” in this secticn. Is it OK?

NG

Go back to DIAG. FLOW CHART
in this “DIAGNOSIS” section.

OK

y

1

2.

. With solenoid valves coupler connected, turn
ignition switch ON.

Conduct a road test in “D” range and check
voltage at each solenoid terminal.

For relationship between vehicle speed and
each gear position, refer to gear shift diagram
in “GENERAL DESCRIPTION” in this section.

OK

Transmission or manual select
contro! system faulty.

Vehicle
speed

1st 2nd 3rd 4th
range range range range

A

Shift
solenoid

Battery
voltage

Battery

voltage o W

B

Shift
solenoid ov

Battery
voltage

Battery

voltage ov

NG

Y

With PCM coupler connected and select lever
shifted to “D” range, check voltage at “L" and “2”
range signal terminals. Voltage at each terminal
should be OV.

NG

Shift solenoid vaive A, B or trans-
mission faulty.

oK
L ]

Replace PCM and recheck.

—

\

Shift switch or its circuit fauity.

Terminal Arrangement of PCM Coupler (Viewed from harness side)

[G16 and J20 engines]

$1 cz2
- ozl o1 ]
cfc
8l27
\
2 / L
[H25 engine] s2
ya
I I n ¢
e <
I 1 I I I 200 IR n fl
/o )
S$1
S1: Shift sclenoid A terminal L: “L" range signal terminal 2 L

Sp: Shift solencid B terminal

2: “2"range signal terminal




AUTOMATIC TRANSMISSION 7B1-33

DIAGNOSTIC FLOW CHART B
FAULTY SHIFT POINT

Y

Warm up engine and transmission to normal op-
erating temperature.

indicated.
Check diag. trouble code. Trouble code indicated Go back to DIAG. FLOW CHART

in this “DIAGNOSIS” section.
Notrouble codein-

dicated.
Check throttle position (TP) sensor referring to NG _| TP sensor maladjusted or faulty
Section 8E1 or 2. Signa‘ circuit.

OK

i
1. With igniti itch OFF, - i
pl elatrh lgnition switch OFF, connect PCM cou NG _| Mode selector switch or its circuit

2. Check voltage at “PWR” terminal. faulty.

Mode selector g .
switch M >
position pesition position
Voltage About 5V ov
X OK

Replace PCM and recheck.

Terminal Arrangement of PCM Coupler (Viewed from harness side)
[G16 and J20 engines]

A
3
.

7
PWR
[H25 engine]

I I - m

PWR
PWR : Mode selector switch terminal
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DIAGNOSTIC CHART C
r NO GEAR SHIFT TO O/D

i J

Warm up engine and transmission to normal op-
erating temperature.

¥

Check diag. trouble code.

Trouble code indicated.

Notroublecodein-
dicated.

Y

Go back to DIAG. FLOW CHART
in this “DIAGNOSIS” section.

Manual select control system or
transmission faulty.

Shift solenoid valve A, B or trans-
mission faulty.

Shift switch or its circuit faulty.

Perform manual road test referring to "ON-VE- NG
HICLE SERVICE” in this section.
Does gear shift to O/D {4th gear) oceur inmanual
road test?
oK
[
1. With ignition switch OFF, connect solencid
valves coupler.
2. Conduct road testin “D” range and check volt-
age at each solenoid terminal.
Vehicle 1st 2nd 3rd 4th
speed range | range | range | range
Shift
- Battery | Battery
zolenond voltage | voltage w ov OK
Shift
. Battery | Battery
gmeno'd ov voltage | voltage ov
NG
¥ NG
1. With PCM coupler connected, turn ignition -~
switch ON.
2. With select lever shifted to “D” range, check
voltage at “L” and “2" range signal terminals.
It should be OV.
i OK
With coupler connected, check voltage at “O/D”
terminal.
O/D cut switch
position OFF ON
NG
Voltage Battery ov >
voltage
OK

To be continued

Faulty O/D cut switch or its circuit
shorted.
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Continued

l

Check ECT sensor referring o Section 6E1 or 2.
Is it in good condition?

N
G ECT sensor fauity.

k.

OK
With coupler connected, check voltage at “L4” NG Faulty 4WD-Low switch or its cir-
terminal. cuit shorted.
Trag:ier “4L” or "N’ “4H" or “OH"
gea position position
position
Voltage ov Battery
voltage
OK
¥
Replace PCM and recheck.
Terminal Arrangement of PCM Coupler (Viewed from harness side)
[G16 and J20 engines]
51\ /82
- ce]on —
A clc [4]
33 3] 27 _g_ls
3 |
oD 2/ |I_ L4
[H25 engine] 82 L4
2z
|.] ] ] ¢t wZ —
& Cs cs
TG Y
I N i n f RN RN I M I
Ay N\
oD 2/ \ 51
Sy Shift solenoid A terminal L: “L" range signal tevminal L4: 4WD-Low switch terminal
So: Shift solenoid B terminal 2: “2" range signal terminal OD: O/D cut switch terminal
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DIAGNOSTIC FLOW CHART D

NO TCC LOCK-UP OCCURS

!

Warm up engine and transmission to normal op-

erating temperature.

Check diag. trouble code.

Trouble code indicated.

Notrouble codein-
y dicated.

Conduct road test under following conditions
and check if battery voltage is obtained at “S3”
terminal.

® O/D cut switch OFF. {(O/D OFF light turn ON.)
# Normal mode in “D” range.

Go back to DIAG, FLOW CHART
in this “DIAGNOSIS" section.

TCC solenoid valve or transmis-
sion faulty.

Faulty brake pedal switch or its
circuit shorted.

ECT sensor faulty.

Replace PCM and recheck.

o Transfer “2H” gear position. 0K R
* Accelerate till vehicle speed reaches about 80 -
km/h and reduce throttle valve opening so that
it is open less than 20%.
y NG
Check voltage at “BK” terminal.
When When
N
Brake pedal released depressed G >
Voltage ov Battery
voltage
OK
¥
Check ECT sensor referring to Section 6E1 or 2. NG
Is it in good condition? -
' oK
Check voltage at “L4” terminal.
Transfer Y or N “AH" or “OH” NG
gear - L
- position position >
position
Voltage oV Battery
voltage
} oK

Faulty 4WD-Low switch or its cir-
cuit shorted.

{G16 and J20 engines]

Terminal Arrangement of PCM Coupler (Viewed from harness side)

S5 TCC control solenoid terminal

BK: Brake switch terminal

L4: 4WD-Low switch terminal

[H25 engine] 83
/

I 1 m ¢ — T

% I

T e[ 17 I n n 1 TN Il 1
Vo !
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DTC 61 - SHIFT SOLENOID A CIRCUIT
DTC 63 — SHIFT SOLENOID B CIRCUIT
DTC 65 — TCC SOLENOID CIRCUIT

{OPEN OR SHORT TO POWER CIRCUIT)

1

1. PCM
2 2. Shift solenoid A
1 G 3. Shift solencid B
3 4. TCC shift solenoid
52 G/R 5. Autornatic transmission
4
s3 G/Y
\5
[G16 and J20 engines] 51 &2
N/
- e
bad
=4
[H25 engine] 83 g2
|~
U ] (;2 Gli 1
ce
LY
I I fl M i f Il 1 N
N
81
1. Disconnect PCM coupler with ignition switch
QFF.
2. Check resistance between “S4”, “S," or “85"
terminal of disconnected PCM coupler and
body ground.
3. Isit11 - 15 Q7
YES NO
Y L 4
1. Turn ON ignition switch with PCM coupler discon- Check shift sclenoid valve A, shift solenoid valve B or TCC
nected. solenoid valve, referring to SOLENCID VALVES in “ON-VE-
2. Check voltage between “S4", “S5” or “S3” terminal of HICLE SERVICE" in this section.
disconnected PCM coupler and body ground. Is it OK?
3. Is itabout 0 V?
NO
Y
Shift sclenoid valve A, shift
solenoid valve B or TCC so-
lenoid valve faulty.
YES NO YES
Y ¥
Poor“S4”, “S2” or “S3” terminal connection of PCM cou- “G7, “G/R” or “G/Y" wire open or shorted to power circuit.
pler.

I connection is OK, substitute a known-good PCM and
recheck.
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DTC 62 — SHIFT SOLENOID A CIRCUIT
DTC 64 — SHIFT SOLENOID B CIRCUIT (SHORT TO GROUND)
DTC 66 — TCC SOLENOID CIRCUIT

k 1. PCM
2. Shift solenoid A
G 2 3. Shift solenoid B
51 3 4, TCC shift solencid
G/R 5. Automatic trangmission
52
4
s3 G/Y
[G16 and J20 engines] 8
51 §2
) [} ez c; [ |
(o]
7
[H25 engine] 83 &3 g2
yd
IJ U 3 0,2 &) —
CQ\
n I M f fl M I . f 1 I
5 =
51
1. Disconnect PCM couplers with ignition switch OFF.
2. Check resistance between "Sy", “So” or “S3"
terminal of disconnected PCM coupler and body
ground.
3. Isit11-15Q7
YES NO
Y r
Poor “S¢”, “S2" or “Sg” terminal connection of Check shift solenoid valve A, shift sclencid valve B or TCC
PCM coupler. solenoid valve, referring to SOLENOID VALVES in “ON-VE-
If connection is OK, substitute a known-good HICLE SERVICE?” in this section.
PCM and recheck. Is it OK?
YES NO
) 3
“G”, "G/R" or “G/Y” wire Shift solenoid valve A,
shorted to ground. shift solenoid valve B or

TCC solenoid valve
faulty.
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DTC 72 — TRANSMISSION RANGE SWITCH CIRCUIT

(MORE THAN TWO SHIFT SWITCH SIGNALS INPUTTED OR SHIFT SWITCH
SIGNAL NOT INPUTTED AT VEHICLE RUNNING)

 —— ]
: 1. PCM
3 \ : [ssmsma - 5 2. Transmission range switch
3. Tofuse box
A P 4. To combination meter
5. To combination switch, stop
O L 4 light switch or etc.
R 6. To back up light
O R
N
O/BI
v O—1p
D
O L L L YiG
o '
O - [ GIO
2
O L G/Bi
: I
Y
. 4
[G16 and J20 engines]
A N D
Y L rd
- A / - |
M f
elfcicle
18417118118
clc
]2
7}
2 L
[H25 engine] R p
N_§ /[ 7
l_l U ] \\ c4fC3 1
[c13jc12
n n n n n ron!rm_n n n ” ﬂ

der following conditions.

Measure voitage between each PCM terminal of “P” “R”, “N",
“D", “2" and “L" and body ground with ignition switch OCN and un-

Terminal Standard voltage (condition)

“pr 10 - 14 V (R range)
“R* 10— 14 V (R range)
N 10— 14V {N range)
“© 10 — 14 V (D range)
“2" 10— 14V {2 range)
“ar 10 - 14 V (L range)

0 - 1V (other than P range)
0 — 1V (other than R range)
0 -1V (other than N range)
0 — 1V (other than D range)
0 — 1V (other than 2 range})
@ =1 V (other than L range)

Are all above OK?

\

NO

YES

Y

Check transmission range switch referring to “ON-VEHICLE

SERVICE” in this section.
Is it in good condition?

Poor PCM coupler connection.

If connection are OK, intermittent trouble or faulty PCM.
Recheck for intermittent trouble referring to “Intermittent
and Poor Connection” in Section 0A.

A

/

YES

NO

A

Transmission range switch or connection faulty.

Faulty or maladjusted transmission range switch.
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PTC 75 - A/T VEHICLE SPEED SENSOR

(VEHICLE SPEED SIGNAL NOT INPUTTED)

1. PCM
2. A/T vehicle speed sensor

w
0

SPG
[G16 and J20 engines]
sp{ S}PG
[H25 engine]
il SPG
I U ] / / [ ]
IC10] C9
J1 1 I 1l Il I | il f

1. Disconnect PCM coupler with ignition switch OFF.

connected PCM coupler.
Is it 369 — 451 Q7

2. Check resistance between “SP” and “SPG” terminal of dis-

YES

[

NO

Y

1. Connect PCM coupler with ignition switch OFF.
2. Hoist vehicle to rotate all wheels freely.

WARNING:

“W” or “Q” wire open or poor coupler connection.
If wire and connection are OK, replace A/T vehicle speed
Sensor.

Before this test, check to make sure that no one or
nothing is near wheels as they rotate at high speed
during testing.

. Check voltage between “SP" and “SPG” terminal of PCM
coupler when vehicle running at 40 km/h on lift.

Is it 0.5 ~ 1.0 V by using AC voltmeter?

YES
) J

NO
¥y

Poor “SP” or “SPG” terminal connection.
If connections are OK, substitute a known-good PCM and re-
check.

Improper installation or fauity A/T vehicle speed
sensor.
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DTC 76 — INPUT SENSOR
(INPUT SENSOR SIGNAL NOT INPUTTED)

1. PCM
2. A/T input sensor
e e Y /2
NGt BI/Y :
INSG ? Bl/G §
[G16 and J20 engines] INS\ FN)‘SG
’—
A} |CD
[H25 engine] INSG
/
I ! u / =
c8
Il I 1 M G1gl n fl
s

1. Disconnect input sensor coupler with ignition switch OFF.
2. Check resistance between the terminals of input sensor.
Is it 530 — 650 Q7

YES

Y

NO
Y

1. Connect coupler to input sensor and disconnect PCM coupler,

2. Check resistance between “INS” and “INSG” terminals of PCM coupler.

Is it 530 — 650 Q7

Faulty input sensor.

YES

1. Check resistance between “INS” and ground, and
between “INSG” and ground.
Is it about 0 Q7

NO

[

“BI/Y” or “Bl/G” wire open or shorted, or poor connection
of input sensor coupler.
If wire and connection are OK, replace input sensor.

YES

¥

“BIfY" or “Bl/G” wire shorted to ground or input sensor
shorted to ground.

NO
¥

Poor “INS” or “INSG” connection.
If connections are OK, substitute a known-good PCM
and recheck.
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INSPECTION OF PCM AND ITS CIRCUITS

PCM and its circuits can be checked at PCM wiring couplers by
measuring voltage and resistance.

CAUTION:

PCM cannot be checked by itself. It is strictiy prohibited to
connect voltmeter or ohmmeter to PCM with couplers dis-
connected from it.

VOLTAGE CHECK

1) Remove PCM from body referring to Section 6E1 or 2.

2) Connect PCM couplers to PCM.

3) Check voltage at each terminal of couplers connected as listed
in table on Section 8E1 or 2.

NOTE:
As each terminal voltage is affected by the battery voltage,

confirm that it is 11V or more when ignition switch is ON.

1. PCM coupler connected
2. Voltmster

RESISTANCE CHECK
1) Disconnect PCM couplers from PCM with ignition switch OFF.

CAUTION:
Never touch terminals of PCM itself or connect voltmeter
or ohmmeter.

2) Check resistance between each pair of terminals of discon-
nected couplers as listed in table on Section 6E1 or 2.

CAUTION:

e Be sure to connect ohmmeter probe from wire harness
side of coupler.

® Be sure to turn ignition switch OFF for this check.

¢ Resistance in table represents that when parts temper-
ature is 20 °C (68 °F).

1. PCM coupler disconnected
2. Ohmmeter

Terminal Arrangement of PCM Coupler (Viewed from harness side)
[G16 and J20 engines]

e [C] EE
AlA

21t 2] H
ol s 2AABR
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p Shift the select
lever with its
R l . butten pushed
im
10
0 D O Shift the select
G ‘ D Iever_wiﬂ_lout
NEEMR
utton.
L
r-"FULLHOT
e 1 T W1 F
LOW HOT—

N

1

1. Dipstick

ON-VEHICLE SERVICE

FLUID INSPECTION

FLUID LEVEL

LEVEL CHECK AT NORMAL OPERATING TEMPERATURE

1) Stop vehicle and place it level,

2) Apply parking brake and place chocks against wheels.

3) With selector at “P” position, start engine.

4) Warm up engine till fluid temperature reaches normal operating
temperature (70 —80°C/158 — 176°F). As a guide to check fluid
temperature, warm up engine till engine coolant temperature
meter indicates around 1 unit above “C” point.

5) Keep engine idling and shift selector lever slowly to “L” and back
to “P" position.

6) With engine idling, pull out dipstick, wipe it off with a clean cloth
and put it back into place.

7) Pull out dipstick again and check fluid level indicated on it. Fluid
level should be between FULL HOT and LOW HOT. If it is below
LOW HOT, add an equivalent of DEXRON®-11, DEXRON®-IIE
or DEXRON®-IIT up to FULL HOT.

Fluid specification
An eguivalent of DEXRON®-II, DEXRON®-IIE or DEXRON®-III

NOTE:

¢ DO NOT RACE ENGINE while checking fluid level, even af-
ter the engine start.

e DO NOT OVERFILL. Overfilling can cause foaming and
loss of fluid through breather. Then slippage and trans-
mission failure can resuit.

e Bringing the level from LOW HOT to FULL HOT requires
0.3 liters (0.64/0.53 US/imp. pt).

o If vehicle was driven under high load such as pulling a
trailer, fluid level should be checked about half an hour af-
ter the vehicle has stopped.
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G LovcoD Jl7
FULL COLD

1. Dipstick
s
1 (a)
—_—
2
1. Drain plug

2. Propeller shaft

FULL HOT %
Elovmior

1. Dipstick

LEVEL CHECK AT ROOM TEMPERATURE

The fluid level check at room temperature performed after repair or
fluid change before test driving is just preparation for level check of
normal operating temperature. The checking procedure itself is the
same as that described previously. If the fluid level is between FULL
COLD and LOW COLD, proceed to test drive. And when the fluid
temperature has reached the normal operating temperature, check
fluid level again and adjust it as necessary.

FLUID CHANGE INTERVALS

The transmission operating temperature resulting from the type of

driving conditions under which the vehicle is used, is the main con-

sideration in establishing the proper frequency of transmission fluid

changes.

Change the transmission fluid every 20,000 km (12,000 miles) or

12 months if the vehicle is usually driven under one or more of the

following conditions which are considered severe transmission ser-

vice.

1) In heavy city traffic. Where the outside temperature regularly
reaches 32°C (80°F).

2) In very hilly or mountainous areas.

3) Frequent trailer pulling.

4) Commercial use, such as taxi, police vehicle, delivery service,
or rent-a-car. If the vehicle is not used under any of these condi-
tions, change the fluid every 166,000 km (100,000 miles).

FLUID CHANGE

1) Lift up vehicle.

2) With engine cool, remove drain plug from oil pan and drain A/T
fluid.

3) Install drain plug.

Tightening Torque
(a): 23 N'm (2.3 kg-m, 17.0 Ib-ft)

4) Lower vehicle and fill proper amount of an equivalent of DEX-
RON®-]1, DEXRON®-IIE or DEXRON®-II.
5) Check fluid level according to procedure described under LEV-
EL CHECK AT NORMAL OPERATING TEMPERATURE.
Fluid specification
An equivalent of DEXRON®-II, DEXRON®-IIE or DEXRON®-I1II

Fluid capacity
2.5 liters (5.28/4.40 US/Imp.pt.)

7.1 liters (15.00/12.50 US/Imp.pt.) {J20 and H25 engines
6.9 liters (14.58/12.14 US/Imp. pt.) (G16 engine)

When draining
fromdrain plughcle

When overhauling
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1. Radiator
2. Inlet hose (Outlet from oil cocter)
3. Qutlet hose (Inlet to ail cooler)
4. Converter housing
5. Qutlethose

6. Inlet hose

1. AT throttle cable
2. Cable adjusting nut
3. Lock nut

SELECT LEVER

OIL COOLER HOSES

The rubber hoses for the oil cooler should be replaced every 60,000
km (36,000 miles) or every 3 years. When replacing them, be sure
1o note the following.

e {0 replace clamps at the same time

o 1o insert hose as far as its limit mark

# to tighten clamps to specified torque

A/T THROTTLE CABLE

ADJUSTMENT

1} Warm up engine and transmission to normal operating tempera-
ture.

2} Measure distance between tip end of cable adjustment mark
and end of boot (indicated as “a” in figure).

Standard distance “a”: 0.8 - 1.5 mm (0.031 - 0.059 in)

. Manual selector assy

. Select indicator assy

. llumination lamp assy

. Buibfilter

Bulb

. Knob assy

. Shift lock solenoid (if equipped)

NO ;BN -
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SELECT CABLE

. Select lever assembly
Bolt

. Select cable

Cable bracket

Bolt

E-ring

Washer

Clip

Nut

. Manual select lever

. Leck washer

. Nut

. Select cable joint

. Bush

. Washer

. E-ring

. Shift switch assembly
. Bolt

el ot b s e
PNOORONAOOONGU SN

ADJUSTMENT
1) Before tightening cable end nut, shift select lever to "N”.
2) Also shift manual shift lever to “N”.

z NOTE:
e Make sure that nut and cable joint have clearance under
above conditions.
1. Shift switch ¢ If select cable has been moved, push it in arrow C direc-
e e loves 4 tion as shown in figure at the left till it stops and then con-
4. Select cable joint v firm that select lever is in “N” position.

3) Turn nut A by hand till it contacts manual select cable joint.
Then tighten nut B with wrench.
4) After select cable was installed, check for the following.
® Push vehicle with select lever shifted to “P”.
Vehicle should not move.
& Vehicle can not be driven in “N”.
® Vehicle can be driven in “D”, “2" and “L".
1. Selest cable joint e \Vehicle can be backed in “R”.

A Align with cable joint
B: Tighten with wrench 'K
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Terminal position

(2 X1 (2 )~ )
>§§°<o 66

1. Trangmission range switch

Terminal Arrangement of PCM Coupler
{Viewed from harness side)

[G16 and J20 engines]

SP:C23 SPG: C22
("W wire (0" wire terminal)
[H25] terminal)
SPG: C10 SP: C9

(“O" wire terminal) (“W” wire terminal}

==li|==lllll==H=====lllll====. T e =I
i unall

L] T
I O O 1 R ) lﬂlllﬂllllﬂlllr‘llln'l

Terminal Arrangement of PCM Coupler
(Viewed from harness side)

[G16 and J20 engines]
BE: A2 81: C2
: ("G” wire terminal)
“W" wire terminal S2:C1
( \ ) (“G/R" wire terminal

$3: C8
{"G/Y" wire terminal)
[H25]
§3: G2 s2: ¢
(“G/Y" wire termmal\(nem., wire ferminal)
P

7 MEH-R manEE [y 1]
e T S HA
NENNENE SN [N llllﬂlIllll"lllll’lllllnllll‘lllmll

BB: A35
{"W" wire terminal)

S1:C8
("G" wire terminal)

TRANSMISSION RANGE SWITCH

INSPECTION AND ADJUSTMENT

1) Shift select lever to “N” range.

2) Fixtransmission range switch with groove in transmission range
switch and match mark on shaft aligned.

3} Checkthatengine starts in “N” and “P" ranges but it doesn't start
in “D”, “2”, "L" or “R” range. Also, check that back-up lamp lights
in “R” range.

4) If faulty condition cannot be corrected by adjustment, discon-
nect transmission range switch coupler and check that continu-
ity exists as shown below by moving select lever.

ostoal 6 | 5|9 |8 | 4 |7 383 ]2]|1
P| OO | 010
R O O
N o—+—0 1| C O
D O O
2 O O
L O O

A/T VEHICLE SPEED SENSOR

INSPECTION
Disconnect PCM coupler and check resistance between “SP” ter-
minal and “SPG" terminal.

A/T vehicle speed sensor resistance: 369 -451Q
SOLENOID VALVES

(SHIFT SOLENOID VALVES AND TCC
SOLENOID VALVE)

INSPECTION

With coupler of PCM disconnected and using service wire, shortbe-
tween two terminals as shown below, check each solenoid valve for
clicking sound.

Shift solenoid — A “S4" ~ “BB”
Shift solenoid — B “Sy” - “BB”
TCC (Lock-up) solenoid “Sg" - “BB”
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SWITCH OFF SWITCH ON

3

1. Coupler
2. Shift lock solenoid valve
3. O/D cut switch

1 NO CONTINUITY

1. P/N change switch
2. Ohmmeter

1 CONTINUITY

1, P/N change switch
2. Ohmmeter

THROTTLE POSITION (TP) SENSOR

INSPECTION AND ADJUSTMENT
Refer to-Section 6E1 or 2.

O/D CUT SWITCH

INSPECTION

Remove front center console box and disconnect O/D cut switch
coupler. Check its continuity between a and b terminals shown in
figure.

¢ When this switch is ON, there should be no continuity.

¢ When this switch is OFF, there should be continuity.

P/N CHANGE SWITCH

INSPECTION

Check continuity between terminal (3) and terminal {4) as shown at
the left.

1) When this switch is in “N” position, there should be no continuity.

2) When this switch is in “P” position, there should be continuity.
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. Selector lever

. Shift lock solenoid
. Brake light switch
. Brake pedal
Cable

. Ignition switch

R AR

1. Selector lever 4. Lock plate
2. Detent pin 5. Shift lock solenoid
3. Detent plate

1. Cover 3. Select lever
2. Screw 4. Button

BRAKE INTERLOCK SYSTEM (IF EQUIPPED)

SHIFT LOCK SOLENOQID CONTROL

This system consists of shift lock solenoid control system and inter-
lock cable control system.

The shift lock solenoid control system is so designed that the selec-
tor lever can not be shifted from “P” range position unless the igni-
tion switch is turned ON and the brake pedal is depressed. And the
interfock cable control system is so designed that the selector lever
cannot be shifted from “P” range position unless the ignition switch
is turned to “ACC” or “ON” position. Also, the ignition key cannot be
pulled out of the key slot unless the selector lever is in “P” range.

SHIFT LOCK SOLENOID CONTROL OPERATIONS
When the selector lever is in “P” range, the ignition key position is
"ON” and depressing the brake pedal cause the electric current to
flow to the solenoid. As the lock plate is drawn toward the solenoid
in this state, it frees the detent pin, which then allows the selector
lever to be shifted from “P” range to any other position.

Even when the selector lever is in “P” range, if the ignition key posi-
tion is “LOCK” or "ACC" or the brake pedal is not depressed, the
electric current does not flow to the solenoid.

In this state, the lock plate is pushed away from the solenoid by
spring force and it obstructs the detent pin movement. Thus the se-
lector lever button does not work even when pressed and the selec-
tor lever shift is prevented.

SHIFT LOCK SOLENQID MANUAL RELEASE

Without using brake pedal, shift lock can be moved by pushing lock
plate with screw driver or the like through the hole. (To shift the se-
lector lever from “P” range to any other position, turn the ignition
switch to “ACC” or “ON" position.)
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Oy

o o

LirgL®

LOC,

©;

tigwrt

1. Cover 4. Selectlever
2. Screw 5. Button
3. Manual release plate

Not turn between “ACC"
and “LOCK” positions.

INSPECTION

1) Check to make sure that select lever cannot be moved to any
other range from "P” range position when ignition switch key is
at "ACC" position, at “LOCK” position {or it is removed from key-
hole of ignition switch) or brake pedal is not depressed.

2) Shift select lever to “P” range position, release knob button and
check for the following.
® Ignition key can be turned between “LOCK” and “ACC” posi-
tions back and forth and also it can be removed from ignition
switch.

e With manual release plate moved in arrow direction and igni-
tion key turned to “ACC” position, selector lever can be shifted
from “P" range position to any other range.

& With manual release plate moved in arrow direction and igni-
tion key turned to “LOCK" position, selector lever can not be
shifted from “P” range position to any other range.

® When ignition switch is turned “ON” and brake \pedal is de-
pressed, select lever can be shifted from “P” range position to
any other range.

3) With select lever shifted to any position other than “P” range,
check that ignition key cannot be turned “LOCK" position and it
cannot be removed from ignition switch unless it is at “LOCK”
position.
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Ignition switch side

1. Ignition switch ass'y
2. Clamp screw
3. Interlock cable

Select lever side

1. Inner end of interlock cable
2. Key release cam
3. Stud bolt

4. Camboss
5. Claw

1. Ignition switch ass’y
2. Clamp screw
3. Quter end

KEY INTERLOCK CABLE (IF EQUIPPED)

NOTE:
Don’t bend interlock cable excessively when removing and
installing it, or system will not operate correctly.

Removal
1) Disconnect negative () cable from battery.
2) If equipped with air bag system, disable air bag system.
Refer to “Disabling Air bag System” in Section 10B.
3) Remove steering column hole cover.
4) Remove steering column cover and then meter hood.
5) Remove steering shaft upper joint bolt and sieering column
mounting bolts.
For vehicle with air bag system, refer to Section 3C1,
For vehicle without air bag system, refer to Section 3C.

6) Remove interlock cable clamp screw located at ignition switch
ass'y.

7) Remove disconnect interlock cable inner end.
{Ignition switch side.)

8) With consocle box removed, take outinterlock cable by loosening
lock nuts.

9) Detach cable end from release cam while pressing claws of re-
lease cam boss. At this time, be careful not to cause damage to
its claws.

Installation

1) Shift select lever to “N” range (Refer to SHIFT LOCK RELEASE
on same section of Service Manual mentioned in FOREWORD
of this manual) and turn ignition key to “ACC” position.

2) Connectinner end of interlock cable to key interlock lever (Igni-
tion switch side).

3) Install outer end bracket of interlock cable to ignition switch
ass'’y, and tighten screw to specified torque.

Tightening Torque
(a): 2.2 N-m (0.22 kg-m, 1.5 Ib-ft)
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1. Interlock cable
2. Steering column
3. Steering cofumn

holder

1. Inner end of interlock cable
2. Keyrelease cam

1. Key release cam
2. Cable outer

4) Pass and connect interlock cable as shown at the ieft figure.

5) With key release cam set as shown at the left figure, connect
inner end of interlock cable to key reiease cam. (Select lever
side)

8) Move key release cam so that it is set at such angle as shown
at the left figure and with special tool inserted in hole A, fix key
release cam.

Special Tool
(A): 09925-78210 (6 mm)

7} With key release cam fixed with special tool, install cable outer
to bracket and after making sure that cable outer is pushed in
arrow direction B by leaf spring, tighten mounting nut to speci-
fied torque.

Tightening Torque
{a): 13 N'm (1.3 kg-m, 9.5 |b-ft)

8) With selector lever set at P range, turn ignition key to “ACC"
position and then check for following conditions.
¢ With knob button released, ignition key can be turned from
“ACC" position to “LOCK” position.
® With knob button pressed, ignition key cannot be turned from
“ACC” position to “LOCK” position.
2 Install console box.
10} Install steering column.
For vehicle with air bag system, refer to Section 3C1.
For vehicle without air bag system, refer to Section 3C.
11) Install meter hood.
12) Install steering column cover and steering column hole cover.
13) If equipped with air bag system, enable air bag system.
Refer to “Enabling Air bag System” in Section 10B.
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| 1. BootNo.2
2. Bootcover

1. Bootclamp
2. BootNo.1
3. Gear shift control tever

1. BootNo.2

2. Transfer shitt control 4. Transfer shift control
lever case cover

3. Transfer shift lever case 5. BootNo.1

1. Accelerator cable
2. AT threttle cable (For A/T)

TRANSMISSION ASSEMBLY

DISMOUNTING OF TRANSMISSION WITH TRANSFER
IN CABIN

1) Remove screws at the front and rear and 2 clips at the center,
and then remove front console bhox.

2} Remove boot cover and boot No.2.

3) Remove boot clamp and then remove boot No.1 from transfer
gear shift lever case.

4) With transfer shift control case cover pushed down with fingers,
turn it to counterclockwise and take out shift control lever.

IN ENGINE ROOM

1) Remove battery, dipstick and oil filler tube.

2) Disconnect A/T throttle cable from throttle cam and bracket.
3) Disconnect wiring harness couplers.

4) Remove starter motor. But don't disconnect its wiring harness.
5) Remove transmission to engine bolts.
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1. Drain plug
2. Filler and level plug

3. Drainplug
4. Front propeller shaft

1. Match marks

ON LIFT
1) Drain transfer oi.

NOTE:
If automatic transmission is overhauled later on, draining
A/T fluid at this point will facilitate work.

Tightening Torque
(a): 23 N'm (2.3 kg-m, 16.5 Ib-ft)

2) Before removing propeller shaft, give match marks on joint
flange and propeller shait as shown in left figure.

3) Remove universal joint flange bolts and take out rear propeller
shaft.

4) Likewise, take out front propeller shaft.

5) Remove nutfrom the end of select cable and E-ring from bracket
to set cable free.

6) Remove select cable bracket by removing its bolts.

7} Remove exhaust No.1 pipe (H25 engine only).

8) Loosen clamps and disconnect oil cocler hoses from pipes.

NOTE:

To avoid leakage of transmission fluid, plug open ends of
oil cooler pipes and hoses right after they are discon-
nected.
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1. Caseright
stiffener
2. Bolt

1. Wrench
2. Drive plate

1. Transmission jack
2. Engine rear mounting member

9) Remove case right stiffener.
10) Remove torque converter housing lower plate.

11) Holding drive plate stationary with special tool, remove torque
converter mounting bolts with wrench.

Special Tool
(A): 09927-56010

12) Remove engine to transmission nuts.

13) Disconnect speed sensor coupler on transfer.

14) Apply transmission jack and take off rear mounting member,
torque stopper member and torque stopper bush by removing
its bolts.

15) With transmission and transfer assemblies held up on jack,
move themto the rear and lower theminciuding torque convert-
er.

WARNING:

Transmission and transfer assemblies may tilt rearward
on jack. It is recommended to use an auxiliary arm of
jack for the purpose of safety.

AFTER DISMOUNTING

WARNING:

Be sure to keep transmission and transfer assemblies hori-
zontal throughout the work. Should they be tilted, torque
converter may fall off and cause personal injury and A/T
fluid may flow out.

1) Remove wiring harness and breather hoses.
2) Remove transfer by removing its bolts.
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Tightening Torque

{a): 69 N'm (6.9 kg-m, 49.5 Ib-ft)
{b): 65 N-m (6.5 kg-m, 47.0 Ib-ft)
{c): 80 N-m (8.0 kg-m, 58.0 Ib-ft)

1. Drive plate
2. Torque converier
3. Automatic transmission

REMOUNTING:

WARNING:

When moving transmission assembly with torque convert-
er equipped in it, be sure to keep it horizontal. Tilting it with
its front facing down may allow converter to fall off, where-
by an injury may result.

For remounting, reverse dismounting procedure. Use specified
torque as given below and left.

Tightening torque N-m kg-m Ib-ft

® Exhaust No.1 pipe to

manifold bolts 50 5.0 36.5
® Case right stiffener bolts
Mufﬂer fo exhaust No.2 60 6.0 43.0
pipe nuts
Universal joint flange bolts
and nuts 50 5.0 36.5
o Qil filler tube bolts
® Select cable bracket bolts 23 23 16.5

® Clamp wiring harness and hoses securely.

o Adjust select cable.

¢ Refer to page 7B1-45 for tuning of A/T throftle cable.

® Follow fluid level check procedure in page 7B1-44 for refilling au-
tomatic transmission fluid and its level adjusting.

e Connect battery, and confirm that engine and transmission func-
tion acceptably.

® \When remounting drive plate, use specified bolts.

Tightening Torque
(a): 50 N-m (5.0 kg-m, 36.5 th-t)

. Automatic transmission

. Transfer

Engine rear mounting

Engine rear mounting member

Eal
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UNIT REPAIR

Refer to the same section of UNIT REPAIR MANUAL mentioned in FOREWORD of this manual.

TIGHTENING TORQUE SPECIFICATIONS

Tightening torque
Fastening portion
N-m kg-m ib-ft
w Automatic transmission fluid drain plug 23 2.3 17.0
% 8 Transfer ol filler / level and drain plugs 23 2.3 17.0
'i-.l’ E Transmission case plug 17 1.7 12,5
&4 | oil house clamp bolt 29 2.9 21.0
Transmission to engine bolts and nuts 85 8.5 61.5
Engine rear mounting bracket bolts
Engine rear mounting bolts
Engine rear mounting member bolts
. Torgue stopper bush bolt
E Torque stopper bracket bolts 50 5.0 36.5
8 Torque stopper member bolts
b= Transmission case right/left stiffener bolts
Muffler to exhaust pipe bolts
Exhaust pipe bracket bolts
Exhaust pipe to manifold nuts 60 6.0 43.5
Universal joint flange bolts and nuts 55 5.5 40.0
Torque converter mounting bolts 65 6.5 47.0
Select cable bracket bolts 23 2.3 17.0
Adapter case bolts (G16 engine) 35 3.5 25.5
Adapter case bolts (J20 and H25 engines) 42 4.2 30.0
Manual shift shaft set nut 4 0.4 3.0
= Shift switch lock bolt 5.5 0.55 4.0
Z | Oil pipe flare nuts 30 3.0 22.0
£ [ Oifiller tube bolt s o o
W1 Transfer to transmission bolts ' .
Drive plate bolts Tightening torque 78 7.8 56.5
Interlock cable clamp screw 2.2 0.22 1.5
Interlock cable outer mounting nut 13 1.3 9.5
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REQUIRED SERVICE MATERIALS

RECOMMENDED
MATERIAL SUZUKI PRODUCT USE
A/T fluid An equivalent of DEXRON@-II, ¢ Automatic transmission
DEXRON®-IIE or DEXRON®.1 ® Parts lubrication when installing
SUZUKI SUPER GREASE C ¢ Retaining parts in place when
Lithi rease {99000-25030) assembling
ithi
umdg SUZUKI SUPER GREASE A o Cablo onde
{99000-25010)
SPECIAL TOOLS
Ell
| __
et
09925-78210
Spring pin remover 09925-37810 09927-56010 09931-96020
(6 mm) Oil pressure gauge : Gear stopper 16/12 pin DLC adapter
-y 1. Storage case
# 2. Operator's manual
3. Tech 1A
A 4, DLC cable
" 5. Test lead/probe
2 6. Power source cable
7. DLC cable adapter
8. Selftest adapter

09931-76011
Tech 1 (scan tool) kit

Mass storage cartridge




CLUTCH 7C1-1

GENERAL DESCRIPTION
DIAGNOSIS ............

ON-VEHICLE SERVICE .
Clutch Pedal Height . . ..
Clutch Pedal Free Travel

Clutch Fluid PipeandHose ...........

Clutch Master Cylinder .
Fluid Inspection .......

Disassembly and Assembly

Clutch Master Cylinder

SECTION 7C1

CLUTCH

CONTENTS

7C1- 2 Clutch Operating Cyiinder ............ 7C1- 8
7C1- 3 UNITREPAIR ........................ 7C1-10
7C1- 4 Cluteh Cover, Clutch Disc and

7C1- 4 Flywheel .......................... 7C1-10
7C1- 4 UNITREPAIR ........................ 7C1-14
7C1- 4 TIGHTENING TORQUE

7C1- 5 SPECIFICATIONS ................... 7C1-14
7C1- 6 REQUIRED SERVICE MATERIALS ..... 7C1-14
2C1- 7 SPECIALTOOLS ..................... 7C1-14

7CA



7C1-2 CLUTCH

GENERAL DESCRIPTION

The clutch is a diaphragm-spring clutch of a dry single
disc type. The diaphragm spring is of a tapering-finger
type, which is a solid ring in the outer diameter par,
with a series of tapered fingers pointing inward.

The disg, carrying torsional coil springs, is positioned
on the transmission input shaft with an involute spline
fit.

The clutch cover is secured to the flywheel, and car-
ries the diaphragm spring in such a way that the pe-
ripheral edge part of the spring pushes on the pres-
sure plate against the flywheel (with the disc in be-
tween), when the clutch release bearing is held back.
This is the engaged condition of the clutch.

Depressing the clutch pedal causes the release bear-
ing to advance and pushes on the tips of the tapered
fingers of the diaphragm spring. When this happens,
the diaphragm spring pulls the pressure plate away
from the fiywheel, thereby interrupting the flow of
drive from flywheel through clutch disc to transmis-
sion input shaft.

N

> ]

. Crankshaft

. Flywheel

. Clutch disc

. Pressure plate

. Diaphragm spring
. Release bearing

. Clutch cover i

. Input shaft bearing
. Input shatt

. Operating cylinder
. Clutch housing

. Belease fork
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CLUTCH 7C1-3

DIAGNOSIS
Condition Possible Cause Correction
Slipping e Improper clutch pedal free travel. Bleed air or replace master

e Worn or oily cluich disc facing.

® Warped disc, pressure plate or flywheel
surface.

e Weakened diaphragm spring.

® Master cylinder piston or seal cup not returning.

cylinder.

Replace disc.

Replace disc, clutch cover or
flywheel.

Replace clutch cover.

Repair master cylinder.

Dragging clutch

e Improper clutch pedal free travel.

® Weakened diaphragm spring, or worn spring tip.
¢ Rusted input shaft splines.
# Damaged or worn splines of transmission
input shaft.
@ Excessively wobbly clutch disc.
¢ Cluich facings broken or dirty with oil.
& [Fluid leakage.

Bleed air or replace master
cylinder.

Replace clutch cover.
Lubricate.

Replace input shaft.

Replace disc.
Replace disc.
Repair or replace.

Clutch vibration

@ Glazed (glass-like) clutch facings.

# Clutch facings dirty with oil.

¢ Release bearing slides unsmoothly on input
shaft bearing retainer.

* Wobbly clutch disc, or poor facing contact.

® Weakened torsion springs in clutch disc.

® Clutch disc rivets loose.

¢ Distorted pressure plate or flywheel surface.

® Weakened or loosened engine mounting
bolt or nut.

Repair or replace disc.

Replace disc.

Lubricate or replace input

shaft bearing retainer.

Replace disc.

Replace disc.

Replace disc.

Replace clutch cover or flywheel.
Retighten or replace mounting.

Noisy clutch ® Worn or broken release bearing. Replace release bearing.

® Input shaft front bearing worn down. Replace input shaft bearing.

® Excessive rattle of clutch disc hub. Replace disc.

e Cracked clutch disc. Replace disc.

® Pressure plate and diaphragm spring rattling. Replace cluich cover.
Grabbing clutch e Clutch disc facings soaked with oil. Replace disc.

e Cluich disc facings excessively worn. Replace disc.

® Rivet heads showing out of facing. Replace disc.

® Weakened torsion springs.

Replace disc.
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1. Cluteh pedal
2. Clevis lock nut
3. Push rod

ON-VEHICLE SERVICE
CLUTCH PEDAL HEIGHT

Adjust clutch pedal height by loosening clevis lock nut and turning
push rod as shown.

Clutch pedal height is normal if clutch pedal is about
20 mm (0.79 in.) higher than brake pedal.

After adjusting, tighten lock nut to specified torque.

Tightening Torque
(a): 18 N-m (1.8 kg-m, 13.0 Ib-ft)

CLUTCH PEDAL FREE TRAVEL

Depress clutch pedal, stop the moment clutch resistance is felt and
measure distance (clutch pedal free travel). Free travel should be
within following specification.

Pedal free travel “a”: 15-25mm (0.6 —1.1in.)

CLUTCH FLUID PIPE AND HOSE

1. Clutch master cylinder
2. Clutch pipe

3. Clutch hose

4. Clutch operating cylinder

Pipe
Hose

. Spanney

. Flare nut wrench

pop

REMOVAL

NOTE:
Do not allow fluid to get on painted surface.

1) Remove dust and dirt from each joint of hose and pipe to be dis-
connected and clean around reservoir cap.

2) Take out fluid with syringe or such.

3) Disconnect fiuid pipe from hose.

NOTE:
To disconnect pipe from hose, separate them by using flare
nut wrench and spanner so as not to kink them.
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1. Pipe
2. Hose
3. Flare nut
1
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. Pipe

. Hose

. Flare nut
. E-ring
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. Master cylinder

assembly

. Clutch pipe

. Attaching nut
. Attaching bolt
. Clevis pin

Clip

. Flare nut

INSPECTION
Check pipe and hose for dent, kink, crack, dirt and dust. Replace
if check resuit is not satisfactory.

INSTALLATION
Reverse removal sequence noting following points.
Tighten flare nuts to specified torque.

Tightening Torque
(a): 16 N-m (1.6 kg-m, 11.5 Ib-ft)

NOTE:

® For air bleeding of master cylinder alone, it must be removed
from vehicle.
(For procedures of removal and installation of master cylin-
der assembly and air bleeding, refer to CLUTCH MASTER
CYLINDER section.)

#* Do not allow fluid to get on painted surface.

¢ Do not allow pipe and hose to contact hard against vehicle
or other parts.

¢ Install each clamp securely.

+ Install E-ring securely as shown.

e After installation, check clutch pedal free travel and bleed air
from system.

® Check fluid leakage.

+ Add fluid close to MAX level of reservoir.

CLUTCH MASTER CYLINDER

REMOVAL

1) Clean around reservoir cap and fake out fluid with syringe or
such.

2) Remove push rod clevis pin.

3) Disconnect fluid pipe from master cylinder.

NOTE:
Do not allow fluid to get on painted surfaces.

4) Remove master cylinder attaching nut and bolt.
5) Remove master cylinder assembly and gasket.
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INSTALLATION
1) To bleed air from master cylinder itself, tilt it as shown in figure
and add fluid into it.

NOTE:
After bleeding air from master cylinder, plug pipe hole in it
to prevent fluid from spilling out of it till pipe is connected.

2} Installmaster cylinder assembly and new gasket to body, attach-
ing bolt, nuts and push rod clevis pin.

1. Master cylinder NOTE:

Do not reuse gasket.

3) Torque attaching bolt and nut to specification.
4) Connect fluid pipe and torque flare nut to specification.

Tightening Torque
(a): 13 N'm (1.3 kg-m, 9.5 Ib-it)
(b): 16 N'm (1.6 kg-m, 11.5 |b-ft)

5) Apply grease to clevis pin and install it.

1. Aftaching bolt A
2. Ataching nut A”: Grease 99000-25010
3. Clevis pin

8) Fill reservoir with specified brake fluid and check fluid leakage.
7) After installation, bleed air from system and check clutch pedal
free travel. Refer to BRAKE section for air bleeding procedure.

FLUID INSPECTION

Fluid level should be always between MIN and MAX lines on reser-
voir. If fluid decreases quickly, check for leakage, repair leaky point,
if any, and add fluid up to MAX level.

NOTE:

® Brake fluid damages painted surface badly. Should it get on
painted surface, remove it immediately and clean surface
thoroughly.

® Do notuse shock absorber fluid or any other fluid which con-
tains mineral oil. Do not use container which has been used
for mineral oil or which is wet from water. Mineral oil will
cause swelling and distortion of rubber parts in hydraulic
clutch system and water will mix with brake fluid, lowering
fluid boiling point. Keep all fluid containers capped to pre-
vent contamination.

¢ Make sure not to use fluid whose container cap was first
opened more than a year ago.
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Reservoir cap

. Cylinder
. Piston assembly

Push rod

. Piston stopper

6. Circlip
7. Boot
8. Lock nut

4 9. Clevis

. Circlip
. Pushirod
. Piston
. Cylinder

20N -

1. Circlip
2. Push rod
3. Piston stopper

DISASSEMBLY AND ASSEMBLY CLUTCH
MASTER CYLINDER

DISASSEMBLY

1) Remove boot and then circlip with piston pushed in,

2) Remove push rod and blow compressed air gradually into hole
for pipe connection to remove piston assembly, using care to
prevent it from jumping out.

INSPECTION
Inspect all disassembled parts for wear or damage and replace
parts if necessary.

NOTE:
¢ Wash disassembled parts with brake fluid.
¢ Do not reuse piston assembly and circlip.

Inspect cylinder bore for scoring or corrosion. It is best to replace
corroded cylinder. Corrosion can be identified as pits or excessive
roughness.

NOTE:
Polishing bore of cylinder with anything abrasive is prohib-
ited, as damage to cylinder bore may occur.

Rinse cylinder in clean brake fluid. Shake excess rinsing fluid from
cylinder. Do not use a cloth to dry cylinder, as lint from cloth cannot
be kept away from cylinder bore surfaces.

ASSEMBLY

NOTE:
Before installation, wash each part in specified brake fluid.

1) Apply brake fluid to inside of piston assembly and cylinder body.
2) Install piston assembly into cylinder.

3) With piston pushed down, install circlip as shown.
And instail boot.
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. Reservoir cap @T
. Cylinder

. Piston assembly . b

. Push rod

. Piston stopper 3

W=

6. Circlip

7. Boot

8. Lock nut
6 5 4 9. Clevis

1. Clutch cperating cylinder
2. Hose
3. E-ring

4) Tighten lock nut to specified torque.

Tightening Torque
(a): 18 N'm (1.8 kg-m, 13.0 Ib-ft)

5) Forinstallation of master cylinder to vehicle, refer to INSTALLA-
TION described previously.

CLUTCH OPERATING CYLINDER
REMOVAL

NOTE:
Do not allow fluid to get on painted surfaces.

1) Clean around reservoir cap and take out fluid with syringe or
such.

2) Disconnect fluid hose from operating cylinder.

3) Remove operating cylinder attaching bolts and operating cylin-
der.

INSTALLATION

1) For air bleeding of master cylinder alone, it must be removed
from vehicle.

For procedures of removal and installation of master cylinder as-

sembly and air bleeding, referto CLUTCH MASTER CYLINDER
section.

2} Apply small amount of grease to rod tip.
“A”: Grease 99000-25010

NOTE:
Don’t allow any grease to be on boot.

3) Install clutch operating cylinder and torque attaching bolis to
specification.
4) Connect clutch fluid hose and torque union bolt to specification.

Tightening Torque
(a): 50 N'm (5.0 kg-m, 36.5 Ib-ft)
(b): 23 N'm (2.3 kg-m, 16.5 Ib-ft)
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5) Fill reservoir with specified brake fluid and check for fluid leak-
age.

6) Bleed air from system and check clutch pedal free travel. Refer
ic BRAKE section for air bleeding procedure.




7C1-10 CLUTCH

UNIT REPAIR
CLUTCH COVER, CLUTCH DISC AND FLYWHEEL

. Input shaft bearing

. Flywheel

Clutch disc

Clutch cover

Bolt

Release bearing

Clutch release fork

Boot

Clip

. Clutch release fork support

SoaNompwpa

-

DISMOUNTING/REMOUNTING
Refer to SECTION 7A “Dismounting/Remounting of Trans Unit”.

REMOVAL
1) Hold flywheel stationary with special tool (A) and remove clutch
cover bolts, clutch cover and clutch disc.

Special Teol
(A): 09924-17810

2) Pulloutinput shaftbearing by using special tool {B) and wrench.

Special Tool
(B): 09917-58010 (G16 engine)
(B): 09923-73210 (J20 and H25 engines)

3) Remove release bearing and release fork.

\ 1. Input shait bearing
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INSPECTION

Input Shaft Bearing and Release Bearing

Check bearing for smocth rotation and replace it if abnormaility is
found.

Clutch Disc

Measure depth of rivet head depression, i.e. distance between rivet
head and facing surface. If depression is found to have reached
service limit at any of holes, replace disc assembly.

Rivet head depth
Standard: 1.6 mm (0.06 in.)
Service limit: 0.5 mm (0.02 in.)

Clutch Cover

1) Check diaphragm spring for abnormal wear or damage.

2) Inspect pressure plate for wear or heat spots.

3) If abnormality is found, replace it as assembly. Do not disas-
semble it into diaphragm and pressure plate.

Flywheel
Check surface contacting clutch disc for abnormal wear or heat
spots. Replace or repair as required.
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(A)

1. Flywheel
2. Bolt

1. Clutch cover

INSTALLATION

NOTE:
Before assembling, make sure that flywheel surface and pres-
sure plate surface have been cleaned and dried thoroughly.

1) Install flywheel to crankshaft and tighten bolts to specification.

Special Tool
(A): 09924-17810

Tightening Torque
(a): 78 N-m (7.8 kg-m, 56.5 [b-ft) (G16 engine)
(a): 70 N-m (7.0 kg-m, 50.5 Ib-ft) (J20 and H25 engines)

2) Using special tool (B), install input shaft bearing to flywheel.

Special Tool
(B): 09925-98210

3) Aligning clutch disc to flywheel center by using special tool {C),
install clutch cover and bolts. Then tighten bolis to specification.

NOTE:

e While tightening clutch cover holts, compress clutch disc
with special tool (C) by hand so that disc centered.

e Tighten cover bolts little by little evenly in diagonal order.

Special Tools

(A): 09924-17810

(C): 09923-36330 (G116 engine)

(C): 09923-36320 (J20 and H25 engines)

Tightening Torque
(b): 23 N-m (2.3 kg-m, 16.5 Ib-ft)
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1. Release fork
2. Clip
3. Input shaft

4) Install clip to release fork and apply grease.
“A”: Grease 99000-25010

Then install release fork and release bearing as shown in figure.

5) Slightly apply grease to input shaft and install clutch disc. Then
join transmission transfer assembly with engine. Refer to SEC-
TION 7A.

“B”: Grease 99000-25210

NOTE:
Turn crankshaft with wrench from front while inserting
transmission input shaft to clutch disc until splines mesh.
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TIGHTENING TORQUE SPECIFICATIONS

Fastening portion Tightening torque

N-m kg-m Ib-ft
Flare nut 16 1.6 11.5
Master cylinder nut 13 1.3 9.5
Lock nut 18 1.8 13.0
G186 engine 78 7.8 56.5

Flywheel bolts -
J20 and H25 engines 70 7.0 50.5
Clutch cover bolts 23 2.3 16.5
Operating cylinder boit 50 5.0 36.5
Clutch hose union boit 23 2.3 16.5

REQUIRED SERVICE MATERIALS

MATERIAL

RECOMMENDED
SUZUKI PRODUCT

USE

Lithium grease

SUZUKI SUPER GREASE A
(99000-25010)

o Clutch master cylinder clevis pin.
® Release fork.
* Push rod tip of operating cylinder.

SUZUKI SUPER GREASE |

input shaft spline front end.

(99000-25210)
: ¢ Clutch reservoir.
(Cell:::; ffllllljli?j) DOT3 or SAE J1703 ¢ Clutch master cylinder.
¢ Clutch operating cylinder.
SPECIAL TOOLS

09917-58010 (G16 engine)
09923-73210

{J20 and H25 engines)
Bearing remover

09823-36330 (G16 engine)
08923-36320
{(J20 and H25 engines)

Clutch center guide

09924-17810
Flywheel holder

09925-98210

Input shait bearing installer
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GENERAL DESCRIPTION

The aluminum transfer case directly connected to the
back of the transmission contains the input gear,
countershaft & gear, output rear shaft, output low gear
and output front shaft (for front drive) connected by
way of the hyvo-chain.

The transfer has such a selective mechanism as to
enable the shift control lever to make selection of high
speed (direct connection with transmission output:
main shaft), low speed (speed reduction by input
gear, counter gear and output low gear) or neutral by
way of the reduction sleeve located between input
gear and output low gear, and selection of two-wheel-
drive (high speed only) or four-wheel-drive (high or
low speed) by way of the front drive cluich sleeve lo-

cated at the center of the output rear shaft. Also, with
a synchronizer installed to the front drive clutch, it is
possible to change the drive mode between 2WD
(high speed only) and 4WD (high speed only) even
while running.

The front drive shift fork has an auxiliary spring to
make a smooth shift from 4H to 2H possible.

The case has an oil gutter and a plate at synchronizer
to provide proper lubrication even under the strict
conditions of use.

WARNING:

For towing the vehicle for the purpose of repair or
the like, follow the towing instructions in OWN-
ER’S MANUAL.

|



7D-2 TRANSFER

DIAGNOSIS
DIAGNOSIS TABLE

Before atiempting to repair the transfer or related components for any reason other than mechanical failure, the
condition and probable causes should be identified.
Transfer failures are revealed by shifting difficulties such as excessive shifting effort, gear clash, or gear grinding.
When any of these conditions occur, the following inspections should be made before disassembling the transfer.
1) Check transfer oil level for insufficient or incorrect oil. Refer to “Transfer and Differential Oil Inspection and
Change” in SECTION 0B “MAINTENANCE AND LUBRICATION".
2) Check transfer mountings for wear or looseness.
3) Check gearshift control lever for distortion or excessive wear.
After performing the above inspections, refer to following diagnosis table.

Condition Possible Cause Correction
Gear slipping out of mesh e Worn shift fork shaft Replace
& Worn shift fork or synchronizer sleeve Replace
¢ Weak or damaged locating spring Replace
® Worn bearings on input shaft or mainshaft Replace
e Worn chamfered tooth on sleeve or gear Replace sleeve and gear
e Missing or disengagement of circlip(s) Install
Gears refusing to disengage | ® Weakened or broken synchronizer spring Replace
e Disiorted shift shaft or shift fork Replace
Hard shifting ® Weakened front drive shift shaft spring Replace
® Distorted or mispositioned front drive shift Replace
shaft circlip and washer
¢ Inadequate or insufficient Replenish
e Worn synchronizer ring Replace
e Worn chamfered tooth on sleeve or gear Replace sleeve and gear
# Distorted shift shaft Replace
Noise ® Inadequate or insufficient lubricant Replenish
e Damaged or worn bearing(s) Replace
e Damaged or worn gear(s) : Replace
¢ Damaged or worn synchronizer ring Replace
# Damaged or worn chamfered tooth on Replace
sleeve or gear
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1. Match mark

1. Transfer rear case
2. Qil seal

ON-VEHICLE SERVICE
GEAR OIL
Refer to “ON-VEHICLE SERVICE” of Section 7A.

TRANSFER OIL SEALS

REAR CASE OIL SEAL

1) Lift up vehicle horizontally.

2) Gi¥e match marks on joint flange and propelier shaft as shown
in figure.

3) Remove 4 bolts from rear propeller shaft flange and remove pro-
peller shaft.

4) Using screwdriver, remove oil seal.

5) Using special tool(A) and plastic hammer, pressfit new oil seal

up to case surface. Be sure to apply grease to oil seal lip.
“A”: Grease 99000-25010

Special Tool
(A): 09940-53111

8) Clean and inspect sliding portion of propeller shaft front end
(where oil seal contacts) before installation and if even small
dent or scratch exists, correct and clean it again.

Then apply grease inside splines of propeller shaft.

“B”: Grease 99000-25010

7) install propeller shaft and torque universal joint flange bolts to
specification.

CAUTION: ,
Be sure to use only specified bolts, nuts and lock wash-
ers for universal joint flange.

Tighiening Torque:
(a): 50 N-m (5.0 kg-m, 36.5 1b-ft)

CENTER CASE OIL SEAL (Front side)

In addition to the procedure for rear case cil seal, it is necessary to
drain and refill gear oil of transfer. Refer to Section 7A "ON-VE-
HICLE SERVICE" for oil specification.
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SPEEDOMETER DRIVEN GEAR

REMOVAL

1) Lift up vehicle horizontally or rear up.

2) Disconnect speed sensor coupler at fransfer case.

3) Remove bolt and take off speed sensor from transfer.

INSTALLATION

1) Make sure that O-ring and speed sensor have not been dam-
aged.

2) Inspect speedometer driven gear for abnormal wear of gear
teeth or bend of shaft portion and replace it if necessary.

3) Make sure its smooth rotation.

4) Install speed sensor assembly to transfer and connect coupler
as it was.

Tightening Torque
(a): 6 N'm (0.6 kg-m, 4.5 Ib-ft)

1. Speed senscrassembly
2. Transfer

ENGINE REAR MOUNTING
Refer to “ON-VEHICLE SERVICE” of Section 7A.
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1. Wood block

2. Dash panel

t. 45mm/1.8in.

H: 200 mm/8in.

W: 100~ 150 mm/4 — 6 in.

1. Transmission jack

2. Engine rear mounting member
3. Gear shift lever case

4. Bolt

TRANSFER ASSEMBLY

Dismounting and remounting of transfer and transmission together
as a unitis described in Section 7A for Manual Transmission or 7B1
for Automatic Transmission, but it is also possible to dismount and
remount fransfer assembly by itself as described below.

DISMOUNTING

IN ENGINE ROOM

1) Disconnect negative (—) cable from battery.

2) Remove distributor assembly.

3) Place wood block between engine and dash panel so that it
serves as stopper when engine, transmission and transfer unit
hangs down as rear mounting member is removed.

CAUTION:

Make sure to use wood block to prevent contact which
may occur between dash panel and CMP sensor case
(G16), CMP sensor (J20) or intake manifold (H25), and fan
and shroud.

IN CABIN
1) Remove console box.
2) Remove shift lever of transmission and transfer.

ON LIFT

1) Drain transfer oil.

2) Remove rear propeller shaft.

3) Remove front propeller shaft.

4) Disconnect exhaust center pipe.

5) Disconnect speed sensor coupler.

6} Place transmission jack and remove mounting member.

7) Lower transmission jack gradually and check to ensure that
wood block serves as stopper between engine and dash panel.

8) Remove bolts for gear shift lever case.

9) Pull off breather hose.
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1. Bolt

1. Bolt
2. Engine rear mounting

3. Transfer assembly
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1. Bolt
2. Transfer assembly
3. Transmission jack

IN CABIN
Remove gear shift lever case and then remove transfer center case
bolt.

ON LIFT
1) Remove transfer mounting (engine rear mounting) by removing
bolts.

2) Apply transmission jack to transfer to support it.

3) Remove couplers for 4WD/4WD-LOW switches lead.

4) Remove transfer front case bolts.

5) With transfer assembly supported with transmission jack, slide
it rearward and when it is apart from transmission, lower it.

REMOUNTING

For remounting, reverse dismounting procedure described above,
noting following.

® Be sure to use specified torque for tightening.

e Clamp wiring and breather hose securely.

e Clamp shift lever boot securely.

e Fill specified gear oil by specified amount.

e Connect battery and check for function.
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UNIT REPAIR

Refer to the same section of UNIT REFPAIR MANUAL mentioned in FOREWCORD of this manual.

TIGHTENING TORQUE SPECIFICATIONS

. . Tightening torque
Fastening portion
N'm kg-m Ib-ft
Qil filler/level and drain plugs 23 2.3 17.0
Engine rear mounting bolts 50 5.0 36.5
Universal joint flange bolts 50 5.0 36.5
Speed sensor bolt 6 0.6 4.5

REQUIRED SERVICE MATERIALS

MATERIAL

RECOMMENDED
SUZUKI PRODUCT

USE

Lithium grease

SUZUKI SUPER GREASE A
{99000-25010)

® Oil seal lips and O-rings.
® Splines of propeller shatt.
® Select return system.

e Shift control lever.

Thread lock cement

THREAD LOCK CEMENT
SUPER 1333B
(99000-32020)

& Contro! lever locating bolts.

SPECIAL TOOL

09940-53111
Bearing instailer
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GENERAL DESCRIPTION

The differential assembly using a hypoid bevel pinion
and gear is installed to the front axle.

4WD control system (if equipped) controls drive force
to be transmitted to front axles or not. The reduction
ratio for the manual transmission model is different
from that for the automatic transmission model.

The differential assembly is decisive in that the drive
power is concentrated there. Therefore, use of genu-
ine parts and specified torque is compulsory. Further,
because of sliding tooth meshing with high pressure
between bevel pinion and gear, it is mandatory to lu-
bricate them by hypoid gear oil.
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4WD CONTROL SYSTEM

When the 4WD switch is turned ON by shifting the transfer shift iever, the 4WD controlier actuates (energizes) the
air pump assembly. Then positive pressure is sent from the air pump assembly to the actuator installed to the differ-
ential case and causes the axle lock clutch and the free axle hub in the differential case to be engaged, resulting
in the 4WD mode. Only when running in the 4WD mode, front axles are joined to differential case, and they become
free when 2WD mode is used (or when transfer shift lever is shifted to N position) there by reducing the power loss.

. Actuater

. Axle lcck clutch

. Free axle hub

. 4WD indicator lamp

. 4WD switch

. Transfer

. 4WD controller

. Steering support member
. Air pump assembly

O bR -
DHNd?
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System Circuit and Operation
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Operation
(refer to “Components and Functions”)
~ / 2WD —»4WD 4WD —2WD
CLOSE
AWD switch  OPEN|  within 1 sec. | __opeN
\ ON !
internal switch _OFF | QOFF
(4WD controller) ' '
] 1
|
Pump motor ~ -2EF l, !. —
! ' CLOSE !
1
Release valve -OFE | PEN
i 1 1
CLOSE | , ' CLOSE
Pressur itch !
sure switc Wi |_open |
1. 4WD swilch 7. Pressure switch ON :
2. 4WD controller 8. Transfer AWD indicator  gpf { OFF
3. Internal switch 9. Front differential lamp
4. Airpump assembly  10. Air hose and pipe
5. Pump moter 11, 4WD indicator lamp = Time
6. Release valve 12. Toignition switch -
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Components and Functions

Component Function
When the transfer shift lever is shifted to 4L. or 4H position, this switch turns ON
4WD switch and causes the 4WD control system to turn ON, unless it is shifted to N or 2H

within 1 second.

4WD controller

When the 4WD switch turns ON [unless it turns OFF within 1 second], the 4WD
controller actuates the pump assembly. If the pressure in the air pump assembly
fails to increase higher than the set level even after the pump motor has run more
than 10 seconds, the 4WD controller stops the motor to protect it.

Air pump assembly
® Pump motor

® Release valve

® Pressure switch

The air pump assembly consists of a pump motor, release valve and a pressure
switch.

Pump motor;

Produces positive pressure which actuates the actuator.

Release valve:

Closes when transfer shift lever is shifted to 4H or 4L so that the positive pressure
is applied to the actuator, and opens when N or 2H to release the pressure to the
atmosphere.

Pressure switch:

Turns ON and QFF depending on the pressure level in the pump assembly
(whether higher or lower than the set pressure level). The 4WD controlier detects
the pressure level through this switch.

Differential case assembly
® Free axle hub

® Axie lock clutch

® Actuator

The free axle hub, axle lock clutch and actuator are installed in the differential
left case. The positive pressure produced in the pump assembly is applied to the
actuator which then pushes the axle lock clutch to be engaged with the free axle
hub. In this state, the drive force is transmitted to the front axle, resulting in the
4WD mode.

When the actuator is free from the positive pressure [when it is under the atmo-
spheric pressure), the axle lock clutch is pushed back by the return spring force
and cannot be engaged with the free axle hub, resulting in the 2WD mode.

“4WD” indicator lamp

It lights up when 4WD control system is in the 4WD mode.
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DIAGNOSIS
DIAGNOSIS TABLE
Differential Assembly
Condition Possible Cause Correction
Gear noise e Deteriorated or water mixed lubricant Repair and replenish

¢ Inadequate or insufficient lubricant

® Maladjusted backlash between bevel
pinion and gear

e Improper tooth contact in the mesh between
bevel pinicn and gear

® | oose bevel gear securing bolts

¢ Damaged side gear(s) or side pinion(s)

Repair and replenish
Adjust

Adjust or replace

Replace or retighten
Replace

Bearing noise

® (Constant noise) Detetiorated or water
mixed lubricant

# (Constant noise) Inadequate or insufficient
lubricant

Repair and replenish

Repair and replenish

switching error

# (Noise while coasting) Damaged bearing(s) Replace
of bevel pinion
® (Noise while turning) Damaged diff. side Replace
bearing(s) or axie bearing(s)
Qil leakage ¢ Worn or damaged oil seal Replace
* Excessive oil Adjust oil level
® L oose differential carrier bolts Replace or retighten
2WD/4WD # Defective actuator Replace

® Abnormality in 4WD control system

Inspect referring to “4WD
CONTROL SYSTEM DIAG-
NOSTIC FLOW TABLE".

4WD Control System Diagnostic Flow Table
Before performing the trouble diagnosis, check that the transfer and front differential are in good condition and
there is no air leakage from air hoses and the actuator. Refer to “ON-VEHICLE SERVICE” in this section for air

leakage.

[NOTES ON SYSTEM CIRCUIT INSPECTION]
® Be sure to read “Precautions for Electrical Circuit Service” in Section OA before circuit inspection and observe

what is written there.

® For system circuit, refer to the figure of "GENERAL DESCRIPTION" in this section.
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STEP ACTION YES NO
1 Check ground circuit. Go to Step 2. “B” wire is open.
1) Disconnect coupler from 4WD controller with
ignition switch OFF.
2) Check for proper connection to 4WD controller
at all terminals.
3) If OK, check continuity between A5 terminal
and body ground.
Is there continuity between A5 terminal and body
ground?
2 Check power circuit. Go to Step 3. “B/W?” circuit is
1) Disconnect coupler from 4WD controller. open or short.
2) Turn ignition switch ON.
3) Check voltage between A2 terminal and ground.
Isit 10— 14 V?
3 Check 4WD switch circuit. Go to Step 4. Check 4WD switch
1) Connect coupler to 4WD controller. {refer to SECTION
2) Turn ignition switch ON and check voltage 7A), “B/O” and “B"”
between A4 terminal and ground. circuits of 4WD
Transfer lever is in N or 2H: about 6.8V switch.
Transfer lever is in 4L or 4H: about 0V If CK, substitute a
Is check result satisfactory? known-good 4WD
controller and
recheck.
4 Check 4WD controller. Go to Step 5. Substitute a
1) Turn ignition switch ON. known-good 4WD
2) Check voltage between A3 terminal and ground. controller and
Is it about 0 V when transfer lever is in 2H or N range recheck.
and 10 — 14 V within 1 second after it is shifted to 4H
or 4L range?
5 Check 4WD controller. Go to Step 6. Check air pump
1) Check for proper connection to air pump assembly assembly referring to
at all terminals. “ON-VEHICLE
2) Turn ignition switch ON. SERVICE”, and then
3) Check voltage between A6 terminal and ground. “P" ¢ircuit.
Is it about 0 V when iransfer lever is in 2H or N range If OK, substitute a
and 10 — 14 V within 4 seconds after it is shifted to 4H known-good 4WD
or 4L range? controller and
recheck.
6 Check 4WD indicator lamp circuit. Substitute a known-] Check “O/B” circuit

1) Turn ignition switch ON.

2) Check voltage between A1 terminal and ground.
Is it 10 — 14 V when transfer lever is in 2H or N range
and about 0 V within 4 seconds after it is shifted to 4H
or 4L range?

good 4WD controller
and recheck.

(including indicator
lamp and
combination meter).
If CK, substitute a
known-good 4WD
controller and
recheck.
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4WD CONTROLLER AND ITS CIRCUIT INSPECTION

— Voltage Check
Check for input or output voltage of 4WD controlier (voltage be-
4 A3 A2 Al N tween each circuit and body ground) with 4WD controller connector
~ connected and ignition switch turned ON.
AB AS A4

1. 4WD conircller

JER. CIRCUIT ovRE | vonmAL CONDITION
10-14V Transfer shift iever: 2H or N
A1 | 4WD Indicator lamp o/B about 0 V fosflflogrdf l:’:\fter transfer shift lever shifted
A2 Ignition switch B/W 10-14V Ignition switch: ON
Air pump assembly about 0V Transfer shift lever: 2H or N
A3 | (Pump motor and release R 10-14V 1 seconds after transfer shift lever shifted
valve) to 4H or 4L
A4 AWD switch B/O about 6.8V Transfer shift lever: 2H or N
about OV Transfer shift lever: 4H or 4L
A5 Ground B about 0 V -
. aboutO VvV Transfer shift lever; 2H or N
A6 Alr pump ass‘e mbly P 4 seconds after transfer shift lever shifted
(pressure switch) 10-14V t0 4H or AL
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Viscosity chart SAE

| 90

£ 80W — 90, /5W - 85 >
a0

°c_80 -20 <10 o 10 2 30

°F 22 -4 14 32 50 68 86 104
Temperature

ON-VEHICLE SERVICE

MAINTENANCE SERVICE

NOTE:

¢ When having driven through water, check immediately if wa-
ter has entered (if so, oil is cloudy). Water mixed oil must be
changed at once.

¢ Whenever vehicle is hoisted for any other service work than
oil change, also be sure to check for oil leakage and status
of breather hoses.

Gear Oil Change

NOTE:
¢ Hypoid gear oil must be used for differential.
¢ It is highly recommended to use SAE 80W - 90 viscosity.

1) Before oil change or inspection, be sure to stop engine and lift
up vehicle horizontally.

2) Check oil level and existence of leakage. If leakage is found, cor-
rect its cause.

3) Drain old oil and pour proper amount of gear oil as specified be-
low (roughly up to level hole).

4) Apply sealant to thread of drain and level/filler plugs {a) and (b)
and torque plugs to specification.

Sealant 99000-31110

Tightening Torque
(a): 40 N'm (4.0 kg-m, 29.0 Ih-ft)
{b): 25 N-m (2.5 kg-m, 18.0 ib-ft)

Specified gear oil: Hypoid gear oil API GL-5
SAE 75W - 85, 90 or 80W - 90
For oil viscosity, refer to left chart.

Oil capacity: 1.0 liters (2.1/1.8 US/Ilmp. pt)
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"
2
3
4
5

. Plugged hose

. Adjusting screw

. Pipe (to air pump assembly)
. Hose (to differential carrier)
. Differential housing

INSPECTION

4WD Control System

1) Install special tool to air hose connecting between air pump as-
sembly and differential (actuator) as shown in figure. Tighten ad-
justing screw of special tool as far as it stops. Close air check
side opening by using fuel hose as blind plug.

Special Tool
(A): 09918-18110
(B): 09367-04002

NQTE:
Use care not to bend any part of hose.

2) Turn ON ignition switch and shift transfer lever from 2H to 4H
range.

3) Check that motor starts running (a sound can be heard) within
1 second and it stops when gauge of special tool indicates speci-
fied pressure value,

Check also for air leakage.

Pressure specification:
38.0 — 58.0 kPa (0.38 — 0.58 kg/cm?2, 5.40 — 8.25 psi)

4) Check that pressure value indicated on gauge of special tool
drops as soon as transfer lever is shifted to 2H position.

5} Startmotor by shifting transfer lever to 4H position again.Loosen
adjusting screw to lower pressure value on gauge. Motor should
start to run again and stop in about 4 seconds.

6) With the adjusting screw of special tool loosened, shift transfer
shift lever to N or 2H position and then 4L or 4H position.
Pump motor should stop about 10 seconds after motor starts to
run.
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1. Differential housing
2. Adjusting screw
3. To air compressor

Actuator

1) Disconnect air hose from pump assembiy and install special tool
to air hose as shown in figure. Loosen adjusting screw of special
tool.

Special Tool
(A): 09918-18110

2) Connect compressor air hose to special tool.
Blow air and turn adjusting screw to obtain specified pressure.

Specified pressure: 38.0 kPa (0.38 kg/cm?2, 5.40 psi)

CAUTION:
Do not apply a pressure exceeding 200 kPa (2.0 kg/cm?,
28.4 psi) which may cause damage to diaphragm.

3) With the vehicle lifted so that both of the front wheels are off the
ground, turn one of the front wheels by hand and check the other
wheel, which should act as described below.
® When actuator is working {when applying pressurey.

The other front wheel should turn in the direction opposite to
the tire being turned by hand.

e When actuator is not working (when not applying pressure):
The other front wheel should remain stationary while the tire
pushed by hand is turning.

If the result is not satisfactory, inspect differential assembly. Re-

fer to “INSPECTON" of SECTION 7E in UNIT REPAIR MANU-

AL.
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1. Pump assembly

Pump Assembly

Removal/Installation

1) Disconnect air hoses and coupler from air pump assembly.
2) Remove pump assembly by removing bolts.

3) Reverse removal procedure for installation.

Tightening Torque
{a): 13 N-m (1.3 kg-m, 9.5 Ib-ft)

Inspection

1) Install special tool, voltmeter and battery to pump assembly as
shown in figure.

2) Tighten adjusting screw of special tool as far as it stops and
close its air check side opening by using fuel hose as blind plug.

Special Tool
(A): 09918-18110

3) Check that motor starts to run (a sound can be heard) when bat-
tery is connected and it stops when specified pressure is ob-
fained.

Check also for air leakage.

Specified pressure: 38.0 — 58.0 kPa
(0.38 — 0.58 kg/cm?2, 5.40 - 8.25 psi)

4) Check that value indicated on voltmeter is within specification
shown below. -

When motor is running: About 0V
When motor has stopped running: 10-14V
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. Mounting bracket bolt
. Mounting bracket R
. Differential housing

. Mounting front bolt

WM =

t. Differential housing
2. Mounting front bolt

3. Mounting bracket L
4. Mounting bracket bolt

1. Mounting bracket

1. Mounting bracket L
2. Bush

3. Mounting bracket R
A: Slitalignment 45°

REMOVAL AND INSTALLATION

Differential Mountings

1) Lift up vehicle and turn steering wheel all way to the right.

2) Separate mounting bracket R from differential housing by re-
moving bolts from its lower part.

3} Remove mounting bracket R by removing mounting front bolt
from its upper part.

4) Remove mounting bracket L by removing upper and lower fas-
tening hoits.

5) Check conditions of each bush. If it is damaged or deteriorated,
drive it out with special fools and press for replacement.

Special Tool
(A): 09951-26010
(B): 09951-16080

6) Position slit in each bush as shown when press-itting it.
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7) Position each bush to bracket as shown.

Length “a”: 3.0 mm (0.12 in.)

1. Mounting bracket R
2. Mounting bracket L

8) Use following torque for reinstallation.

Tightening Torque
{a): 85 N'm (8.5 kg-m, 61.5 Ib-ft)
(b): 50 N-m (5.0 kg-m, 36.5 |b-ft)

REAR MOUNTING

(For front differential carrier)

1) Lift up vehicle and remove mounting assembiy by removing 2
bolts and nuts from differential carrier side and 2 bolts from cross
member side.

2} Check mounting rubber for damage or deterioration and replace
as necessary.

3) Use following torque for reinstallation.

Tightening Torgue
(a): 50 N-m (5.0 kg-m, 36.5 1b-ft)

4, {a)

1. Bolt and nut

2. Difterential carrier

3. Cross member

4. Bolt

5. Differentiat rear mounting assembly
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1. Mounting bracket bolt _B“—
2. Flange bolt and nut |

i
1, Bolts Q1

1. Mounting bracket boit

\ 2. Mounting bracket R
3. Difterential housing

DISMOUNTING

1) Lift up vehicle and drain oil.
2) Disconnect air hose and breather hose from differential housing.

3) Before removing propeller shaft, give match marks on joint

flange and propeller shaft as shown.
4) Remove propeller shaft flange by remeving its 4 bolts and sus-
pend it with cord or the like.

NOTE:
if pull out propeller shaft, transfer oil must be drained be-

fore pulling out.

5} Remove 3 bolts for left mounting bracket and 3 bolts for drive
shaft flange to set left side of differential free.

6} Remove 2 bolts from cross member to set differential rear
mounting free.

7) With differential housing assembly held with transmission jack,
remove mounting bolts on right end of housing.
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—
4

1. Drive shaft joint R 8. Transmission jack

2. Differential housing 4. Screw driver

{a)

8) Using 2 large screwdrivers as levers, pull out right side drive
shaft joint from differential and dismount housing assembly from
vehicle.

CAUTION:
During above work, use care not to cause damage to
drive shaft boot.

REMOUNTING

For remounting, reverse dismounting procedure and use following
tightening torgque.

Tightening Torque
(a): 50 N'm (5.0 kg-m, 36.5 lb-ft)

After tightening all fasteners properly, fill hypoid gear oil as speci-
fied and check tightening of plugs with specification.
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UNIT REPAIR

Refer to the same section of UNIT REPAIR MANUAL mentioned in FOREWORD of this manual.

TIGHTENING TORQUE SPECIFICATIONS

Fastening portion Tightening torque

N'm Kg-m Ib-ft
Differential oil filler/level plug 40 4.0 29.0
Differential oil drain plug 25 25 18.0
Differential mounting front bolts 85 8.5 61.5
Differential mounting bracket bolts 50 5.0 36.5
Front drive shaft flange bolis 50 5.0 36.5
Propeller shaft flange bolts 50 5.0 36.5
Pump assembly bolts 13 1.3 9.5

REQUIRED SERVICE MATERIAL

RECOMMENDED
MATERIAL SUZUKI PRODUCT USE
SUZUKI BOND NO. 1215 . . , '
Sealant (99000-31110) Front differential drain and filler plug

SPECIAL TOOLS

09951-16080
Bearing installer

08918-18110

Air pressure regulator

089851-26010 08367-04002
Bush remover plate 3-way joint
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GENERAL DESCRIPTION

The differential assembly using a hypoid bevel pinion
and gear is installed to the rear axle. It is setin the con-
ventional type axie housing.

The reduction ratio and the differential case for the
manual transmission model are different from that for
the automatic transmission model.

The differential assembly is decisive in that the drive
power is concentrated there. Therefore, use of genu-
ine parts and specified torque is compulsory. Further,
because of sliding tooth meshing with high pressure
between bevel pinion and gear, it is mandatory to lu-
bricate them by hypoid gear oil.
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® |[nadequate or insufficient lubricant

o Maladjusted backlash between bevel
pinion and gear

® Improper tooth contact in the mesh between
bevel pinion and gear

® Loose bevel gear securing bolts

® Damaged side gear(s) or side pinion(s)

DIAGNOSIS
Condition Possible Cause Correction
Gear noise ® Deteriorated or water mixed lubricant Repair and replenish

Repair and replenish
Adjust as prescribed

Adjust or replace

Replace or retighten
Replace

Bearing noise

¢ (Constant noise) Deteriorated or water
mixed lubricant

¢ (Constant noise) Inadequate or insufficient
lubricant

Repair and replenish

Repair and replenish

® Excessive oil

o (Noise while coasting) Damaged bearing(s) Replace
of bevel pinion
® (Noise while turning) Damaged diff. side Replace
bearing(s) or axle bearing(s)
Oil leakage ® Clogged breather plug Clean
® Worn or damaged oil seal Replace

Adjust oil level
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. Breather hose
3, (b), “A” 2, Oilfiller/level plug
3. Rear drain plug
(Apply sealant)

Viscosity chart SAE

! 90

< 75W - 85, 80W - 90

°c S0 :2;0 _1.0 0 10 20

i

‘F-22 -4 14 32 50 68

Temperature

ON-VEHICLE SERVICE
MAINTENANCE SERVICE

NOTE:

¢ When having driven through water, check immediately if wa-
ter has entered (if so, ¢il is cloudy). Water mixed oil must be
changed at once.

e Whenever vehicle is hoisted for any other service work than
oil change, also be sure to check for oil leakage and status
of breather hoses.

CHANGING OIL

NOTE:
¢ Hypoid gear oil must be used for differential.
¢ [t is highly recommended to use SAE 80W-90 viscosity.

1) Before oil change or inspection, be sure to stop engine and lift
up vehicle horizontally.

2} Checkoil level and existence of leakage. If leakage is found, cor-
rect its cause.

3) Drain old oil and pour proper amount of gear oil as specified
{roughly up to level hole).

4) Torque drain and level/filler plugs to specification.
“A”: Sealant 99000-31110

Tightening Torque
(a): 50 N'm (5.0 kg-m, 36.5 Ib-ft)
(b): 28 N-m (2.8 kg-m, 20.5 Ib-ft)

Specified gear oil: Hypoid gear oil APl GL-5
SAE 75W-85, 80W-90 or 90
For oil viscosity, refer to the chart
at the left.

Oil capacity : 2.2 liters (4.6/3.9 US/Imp. pt.)
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1, Match mark

1. Difterential to rear axte nut

DISMOUNTING

1) Lift up vehicle and drain oil from rear differential housing.
2) Remove rear brake drums and pull out right and left rear axle
shafts. (Refer to rear axle shaft removal of SECTION 3E.)

3) Before removing propeller shaft, give match marks cn joint
flange and propeller shaft as shown.
4) Remove propeller shaft by removing its 4 flange boits and nuts.

5) Remove differential assembly by removing its 8 fastening nuts.
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REMOUNTING

1) Clean mating surfaces of rear axle and differential assembly and
apply sealant (Suzuki bond 1215) to axle side evenly.

*“A”: Sealant 99000-31110

2} Install differential assembly to axle and fix it with nuts tightened
to specified torque.

Tightening Torque
(a): 55 N-m (5.5 kg-m, 40.0 Ib-ft)

3) Install propeller shaft to jeint flange aligning match marks and
torque flange bolts to specification.

Tightening Torque
(a): 50 N-m (5.0 kg-m, 36.5 Ib-ft)

4) Install right and left rear axle shafts and drums.
(Refer to rear axle installation of SECTION 3E and rear brake
drum installation of SECTION 5.)

5) Install whesls.

6) Fill hypoid gear oil as specified and tighten plug to specification.
Lower lift.

UNIT REPAIR

Refer to the same section of UNIT REPAIR MANUAL mentioned in Foreword of this manual.
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TIGHTENING TORQUE SPECIFICATIONS

) ) Tightening torque
Fastening portion
N'm kg-m Ib-ft
Differential oil filler/level plug 50 5.0 36.5
Differential oil drain plug 28 2.8 205
Propeller shaft flange bolts 50 5.0 36.5
Differential carrier nuts 55 5.5 40.0

REQUIRED SERVICE MATERIALS

RECOMMENDED
MATERIAL SUZUKI PRODUCT USE
o Rear differential oil drain and level/
filler plugs
Sealant %ggggg?ﬁg? NO. 1215 e Mating surface of differential
housing
e Mating surface of rear axle housing




BODY ELECTRICAL SYSTEM 8-1

SECTION 8

BODY ELECTRICAL SYSTEM

WARNING:

For vehicles equipped with Supplemental Restraint (Air Bag) System

® Service on and around the air bag system components or wiring must be performed only by an autho-
rized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under “Gener-
al Description” in air bag system section in order to confirm whether you are performing service on
or near the air bag system components or wiring. Please observe all WARNINGS and “Service Precau-
tions” under “On-vehicle Service” in air bag system section before performing service on or around
the air bag system components or wiring. Failure to follow WARNINGS could result in unintentional
activation of the system or could render the system inoperative. Either of these two conditions may
result in severe injury.

¢ Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK?” position and the negative cable is disconnected from the battery. Otherwise, the system may
be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

WIRING SYSTEM
(Harnesses, Connectors, Fuses, Relay, Switches, Grounds, System Circuit Diagram) ....... Section 8A
LIGHTING SYSTEM . ... i it e i e e e e e naens Section 8B
INSTRUMENTATION AND DRIVER INFORMATION .. ... ... i Section8C
WINDOWS, MIRRORS, SECURITY ANDLOCKS ... . it i Section 8D
IMMOBILIZER CONTROL SYSTEM ... ..o i Section 8F
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8-2 BODY ELECTRICAL SYSTEM

GENERAL DESCRIPTION

The body electrical components of this vehicle are designed to operate on 12 Volts power suppiied by the battery.
The elecirical system utilizes negative ground polarity.

N\
3

% )

NO!

CAUTIONS IN SERVICING

When performing works related to electric systems, observe follow-
ing cautions for the purpose of protection of electrical parts and pre-
vention of a fire from oceurrence.

e When removing the battery from the vehicle or disconnecting the
cable from the battery terminals for inspection or service works
on the electric systems, always confirm first that the ignition
switch and all the other switches have been turned OFF. Other-
wise, the semi-conductor part may be damaged.

e When disconnecting cables from the battery, be sure to discon-
nect the one from the negative (-) terminal first and then the other
from the positive (+) terminal.

® Reverse the above order when connecting the cables to the bat-
tery terminals.

® When disconnecting connectors, never pull the wiring harnesses.
Unlock the connector lock first and then pull them apart by holding
connectors themselves.

¢ \When connecting connectors, also hold connectors and put them
together until they lock securely (a click is heard).
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e When installing the wiring harness, fix it with clamps so that no
slack is left.

® When installing vehicle patts, be careful so that the wiring har-
ness is not interfered with or caught by any other part.

® To avoid damage to the harness, protect its part which may con-
tact against a part forming a sharp angle by winding tape or the
like arcund it.

o

L/ y5 1A

L)

® When replacing a fuse, make sure to use a fuse of the specified

capacity. Use of a fuse with a larger capacity will cause a damage
to the electrical parts and a fire.

® Always be careful not to handle electrical parts (computer, relay,
etc.) in a rough manner or drop them.
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NO!

¢ When performing a work that produces a heat exceeding 80°C
in the vicinity of the electrical parts, remove the heat sensitive
electrical part(s}) beforehand.

¢ Use care not to expose connectors and electrical parts to water
which will be a cause of a trouble.

o When using a tester for checking continuity or measuring voltage,
be sure to insert the tester probe from the wire harness side.

SYMBOLS AND MARKS

Refer to Section 8A.

ABBREVIATIONS

Refer to Section 8A.
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Symbol | Wire Color | Symbol | Wire Color
B Black o Orange
BI Blue R Red
Br Brown w White
G Green Y Yellow
Gr Gray P Pink

Lbl Light blue v Violet
Lg Light green
G (Base Color)
G (Base Color)
Y (Stripe Color)‘-> ey
/ Symbg!
G :Green

G/Y : Green/Yellow

WIRE COLOR SYMBOLS

The wire color is abbreviated to the first (or first two) alphabet(s} of
each color.

There are two kinds of colored wire used in this vehicle. One is
single-colored wire and the other is dual-colored (striped) wire.
The single-colored wire uses only one color symbol (i.e. “G”).

The dual-colored wire uses two color symbols (i.e. “G/Y”). The first
symbol represents the base color of the wire (“G” in the figure) and
the second symbol represents the color of the stripe (*Y” in the fig-
ure}.

JOINT CONNECTOR (J/C)

® Wiring of this vehicle employs joint connector (J/C) which divide
one wire into several different wires or combine several different
wires into one wire.

¢ The joint connector is as shown in the figure.

FUSE BOX AND RELAY

Refer to Section 8A.
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POWER SUPPLY DIAGRAM
Refer to Section 8A.
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SECTION 8B

LIGHTING SYSTEM

WARNING:

For vehicles equipped with Supplemental Restraint (Air Bag) System:

¢ Service on and around the air bag system components or wiring must be performed only by an autho-
rized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under “Gener-
al Description” in air bag system section in order to confirm whether you are performing service on
or near the air bag system components or wiring. Please observe all WARNINGS and “Service Precau-
tions” under “On-Vehicle Service” in air bag system section before performing service on or around
the air bag system components or wiring. Failure to follow WARNINGS could result in unintentional
activation of the system or could render the system inoperative. Either of these two conditions may
result in severe injury,

¢ Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system may
be activated by reserve energy in the Sensing and Diagnostic Modulte (SDM).
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8B-2 LIGHTING SYSTEM

GENERAL DESCRIPTION

CAUTIONS IN SERVICING

Refer to Section 8.

SYMBOLS AND MARKS

Refer to Section 8.

WIRING COLOR SYMBOLS

Refer to Section 8.

ABBREVIATIONS

Refer to Section 8.

JOINT CONNECTOR

Refer to Section 8.

FUSE BOX AND RELAY

Refer to Section 8.

POWER SUPPLY DIAGRAM

Refer to Section 8.

HEADLIGHTS

1. Headlight assembly

2. Halogen bulb

3. Socket cover

4. Turn signal light bulb

5. Position light bulb

6. Turn signal light bulb socket
7. Position light bulb socket
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HEADLIGHT WITH LEVELING SYSTEM (IF EQUIPPED)

1. Headlight leveling switch

2. Headlight leveling unit (actuator)
3. Headlight

4, Headlight leveling unit shaft

S W
=
i~

Switch Headlight beam
Position down angle

0

1 0.624°

2 1.243°

3 1.867°

4 2.479°
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DIAGNOSIS
HEADLIGHTS
Trouble Possible cause Correction
Only one light does not ® Bulb burnt out Replace bulb

light

® FFuse blown
e Socket, wiring or grounding faulty

Replace fuse
Repair as necessary

Headlights do not light

® Main fuse and/or fuses blown

¢ Lighting and dimmer switch faulty
e Defective light relay
® Wiring or grounding faulty

Replace main fuse and/or fuses
to check for short

Check switches

Replace light relay

Repair as necessary

Only one beam (“Hi” or
“Lo") does not light

¢ Bulb burnt out
e Lighting or dimmer switch faulty

Replace bulb
Check switch

HEADLIGHTS WITH LEVELING SYSTEM (IF EQUIPPED)

Trouble

Possible cause

Correction

Both headlights do not
move

® Fuse blown
® Leveling switch faulty

e Supply voltage too low

Check circuit and replace fuse
Check switch or replace it as
necessary

Recharge or replace battery

One of headlights (either
Right or Left) does not
move

® Socket, wiring or grounding faulty

o Actuator fauity

® Vehicle body around headlight deformed
® Headlight ass'y itself deformed

Repair as necessary
Replace actuator
Repair body

Replace headlight ass’y

TURN SIGNAL AND HAZARD WARNING LIGHTS

Trouble Possible cause Correction
Flash rate high or one side | ® Faulty ground Repair
only flashes ® [ncorrect bulb Replace
o One of light bulbs burnt out Replace
® Turn signal/hazard warning relay faulty Replace
e Open circuit or high resistance existing Repair
between turn signal/hazard warning
switch and lights on one side
No flashing ® Blown fuse on turn signal/hazard warning | Replace
circuit
# Open circuit or high resistance existing Repair
between battery and switch
o Relay faulty Replace
& Switch faulty Replace
Flash rate low ® Supply voltage too low Recharge battery
® Relay faulty Repair
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CLEARANCE, TAIL AND LICENCE PLATE LIGHTS

Trouble

Possible cause

Correction

All lights do not light

o Main fuse and/or fuses blown
¢ Lighting switch faulty
® Wiring or grounding faulty

Replace fuses to check for short
Check switch
Repair as necessary

One of lights does not
light

e Bulb burnt out
e Wiring or grounding faulty

Replace
Repair as necessary

BACK-UP LIGHTS
Trouble Possible cause Correction
Back-up lights do not ¢ Fuse blown Replace fuse to check for short
light ® Bulb burnt out Replace
® Back-up light switch or shift switch faulty | Check switch
* Wiring or grounding faulty Repair as necessary
Back-up lights remains o Back-up light switch or shift switch faulty | Check switch

ON

® Wiring or grounding faulty

Repair as necessary

BRAKE LIGHTS

Trouble

Possible cause

Correction

Stop lights do not light

# Fuse blown

¢ Bulb burnt out

& Stop light switch faulty

* Wiring or grounding faulty

Replace fuse to check for short
Replace

Adjust or replace switch

Repair as necessary

Stop lights stay on

Stop light switch faulty

Adjust or replace switch

Only one light does not
light

® Bulb burnt out
® Wiring or grounding faulty

Replace
Repair as necessary

REAR FOG LIGHT (If equipped)

Trouble

Possible cause

Correction

Rear fog light does not
come on

* Main fuse and/or fuses blown

® Rear fog light switch faulty

Replace main fuse and/or fuses
to check for short
Check fog light switch

(do) not light up

e Wiring or grounding faulty
® Spot light faulty

¢ |_ighting switch faulty Check switch
& Wiring or grounding faulty Repair as necessary
® Bulb burnt out Replace
INTERIOR LIGHTS
Trouble Possible cause Correction
Interior light (s) does (do} | & Bulb burnt out Replace
not light up ® Fuse biown Replace
® Wiring or grounding faulty Repair as necessary
# Door open switch faulty Check switch
@ |nterior light (s) faulty Check light (s}
Front spot light (s) does | e Bulb burnt out Replace

Repair as necessary
Check light
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ON-VEHICLE SERVICE

HEADLIGHTS
HEADLIGHT SWITCH (in COMBINATION SWITCH)

INSPECTION

1) Disconnect negative (—) cable at battery.

2) Disconnect combination switch lead wire couplers.

3) Use a circuit tester to check the continuity at each switch posi-
tion. If any continuity is not obtained, replace swiich.

Lighting Switch

Terminal EL T H
Switeh Position Wira Celor w G R
OFF
SMALL O—+—O
HEAD O O O
Dimmer & Passing Switch
Terminal [ Ep HL HU HF
Switch Position Wire Color | yar/B R/W R R/B
Passing (PASS) O O O
Low Beam O——0O
High Beam (HI) O O

REMOVAL AND INSTALLATION

For vehicle without air bag system, refer to Section 3C COMBINA-
TION SWITCH, and for vehicle with air bag system, refer to Section
3C1 CONTACT COIL AND COMBINATION SWITCH.

REMOVAL

1) Disconnect negative cable at battery.

2) Remove front grille.

3) Disconnect harness and couplers from headiight assembly.
4) Remove three bolts and pull headlight assembly off vehicle.

INSTALLATION

Reverse removal procedure for installation.

Make sure to follow HEADLIGHT AIMING WITH SCREEN and aim
headlight after installation.
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BULB REPLACEMENT

WARNING:
Don’t touch when the bulb is hot.

[l
g
1. Screen
A B8
e "
> << &
WO T

i HOT !
LH.HEADLIGHT  gpor RH.HEADLIGHT

A | B

LH steering vehicle shown
X-X:Horizontal center light of headtights
A-A:Vertical center line of left headlight
B-B:Vertical center line of right headtight

2. For right/left adjustment
3. For up/down adjustment
(for vehicle without leveling system)
4. For up/down adjustment
(for vehicle with leveling system)
5. Headlight leveling actuator

1) Disconnect negative (-) cable at battery.

2) Disconnect harness from bulb.

3) BRemove socket cover and bulb.

4) Replace bulb and install in reverse removal procedure.

HEADLIGHT AIMING WITH SCREEN

NOTE:

¢ Unless otherwise obligated by local regulations, adjust
headlight aiming according to following procedure,

e After replacing headlight, be sure to perform its aiming.

e When inspecting and adjusting headlight with leveling sys-
tem, make sure to set the leveling switch to “0” position with
1G switch ON.

Before adjustment, make sure the following.
a) Piace vehicle on & flat surface in front of blank wall as below
ahead of headlight surface.

Clearance “a”: 10 m (32.8 ft)

b) Adjust air pressure of all tires to a specified value respectively.

¢} Bounce vehicle body up and down by hand to stabilize suspen-
sion.

d) Carry out one driver aboard.

Driver’s weight: 75 kg (165 Ib)

Adjustment
1) Check to see if hot spot (high intensity zone) of each main (low)
beam axis falls as illustrated.

Clearance “H”: Approx. 130 mm (5.15 in.)

2) If headlight aiming is not set properly, align it to specification by
adjusting aiming screw and aiming gear.
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HEADLIGHTS WITH LEVELING SYSTEM

(IF EQUIPPED)

LEVELING SWITCH

INSPECTION

To check the switch operation, substitute it with a new one. If proper
operation is obtained, it means the switch is defective.

Replace it with a new one.

LEVELING ACTUATOR

INSPECTION

All headlight system couples connected including leveling actuator
and switch, and at Ignition switch ON, listen to the leveling actuator
sound on both actuators according to the movement of the leveling
switch. If no sound is heard with the movement of the leveling
switch, replace headlight assembly.
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TURN SIGNAL AND HAZARD WARNING
LIGHTS

TURN SIGNAL SWITCH (in COMBINATION SWITCH)

INSPECTION

1) Disconnect negative cable at battery.

2} Disconnect combination switch lead wire.

3) Use a circuit tester to check the continuity at each switch posi-
tion. If any continuity is not obtained, replace switch.

LH steering vehicle shown

L (LT
_f'""_"_‘\___

Terminal TL TB TR
Switch Position Yo Color G/R G G/Y
L O——1——=0
N
R Oo—1—0

REMOVAL AND INSTALLATION

Refer to Section 3C COMBINATION SWITCH for vehicle without
AIR BAG SYSTEM and Section 3C1 CONTACT COIL AND COM-
BINATION SWITCH for vehicle with AIR BAG SYSTEM.

HAZARD SWITCH

REMOVAL

1} Remove meter cluster.

2} Pull hazard switch out of instrument panel.
3) Disconnect coupler from hazard switch.

4) Remove hazard switch.

INSTALLATION
Reverse removal procedure,

1. Meter cluster
2. Hazard switch

INSPECTION

Use a circuit tester to check the continuity of each switch position.
b g [_—.f‘lz’ If any continuity is not obtained replace switch.
: I EHI] 9 a b c d e f g h
ot oFF | OO O®-O

: . oN o+0 | o010 | 080
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HAZARD RELAY

INSPECTION
Connect battery and tester as shown.
Unless a continued click sound is heard, replace relay.

1
-
ono
T *
@ ®
1. Hazard relay
2. Fuse box
REAR FOG LIGHT (if equipped)
REAR FOG LIGHT SWITCH
INSPECTION
Use a circuit tester to check rear fog light switch for continuity. Hold
5 the switch button (ON or OFF) pushed in during checking switch.
F
~ RR TERMINAL B E D A C F
¢ FOG SW N\ OFF SW
ojr OpeO
FREE
1 FREE o@—-0 | ©4
| c PUSH O—+&-1+0 |
L1
’ FREE 8.___@_0 -0 O‘%‘O
= PUSH Q ©
PUSH O—1+@®—+0 o—@-o
NOTE:

Rear fog light lights up only when headlights (low or high
beams) or front fog lights (if equipped) are ON.

Rear fog lights turns OFF automatically when headlights or
front lights are turned OFF.
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SECTION 8C

INSTRUMENTATION/DRIVER INFORMATION

WARNING:

For vehicles equipped with Supplemental Restraint (Air Bag) System

¢ Service on and around the air bag system compenents or wiring must be performed only by an autho-
rized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under “Gener-
al Description” in air bag system section in order to confirm whether you are performing service on
or near the air bag system components or wiring. Please observe all WARNINGS and “Service Precau-
tions” under “On-Vehicle Service” in air bag system section before performing service on or around
the air bag system components or wiring. Failure to follow WARNINGS could result in unintentional
activation of the system or could render the system inoperative. Either of these two conditions may

result in severe injury.

¢ Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system may

be activated by reserve energy in the Sensing and Diagnostic Module (SDM).
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Cautions in Servicing ................. ac- 2 Seat Belt Warning Light (If Equipped) ...

SymbolsandMarks ................... 8C- 2 [ghition Key Remainder Warning
Wiring Color Symbols ................. 8C- 2 Buzzer (If Equipped) .................
Abbreviations ........................ 8C- 2 Cigarette Lighter and Accessory Socket .
Joint Connector ...................... 8C- 2 ON-VEHICLESERVICE ................
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8C-2 INSTRUMENTATION/DRIVER INFORMATION

GENERAL DESCRIPTION
CAUTIONS IN SERVICING

Refer to Section 8.

SYMBOLS AND MARKS

Refer to Section 8.

WIRING COLOR SYMBOLS

Refer to Section 8.

ABBREVIATIONS

Refer to Section 8.

JOINT CONNECTOR

Refer to Section 8.

FUSE BOX AND RELAY

Refer to Section 8.

POWER SUPPLY DIAGRAM

Refer to Section 8.

COMBINATION METER

@
!if&;,;ﬁ
) y 5 6 -3
1 2
1 &
=1HHORPM
= ((%)\
I
T ] 1
O / ==

15 16 13 17 18
1. Tachometer 11. AIR BAG warning light {if equipped)
2. Speedometer 12. O/D QFF light (A/T vehicle only}
3. Fuellevel meter 13. Fasten seat belt light (if equipped)
4. Water temperature meter 14. High beam light
5. Turn signal pitet light {LH} 15. Qil pressure warning light
6. 4WD indicator 16. Charge warning light
7. ABS warning light {if equipped} 17. Parking brake warning light (if equipped)
8. Hazard pilot light {if equipped) 18. Brake warning light
9. CHECK ENGINE light 19. POWER indicator light (A/T vehicle only)
10. Turn signal pilot light {RH) 20. Shift position indicator {A/T vehicle, if equipped)
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SFEEDO)
METER

NOTE:
Terminal arrangement of coupler viewed from harness side.

Coupler A Coupler B Coupler C

EIC 1 1 L
{E:a|2]3]_4]—5[e|7|3Hs[1o[11|12|13[14{1s]1?j E:|2|3[4[5i§|-?|-|3|9|1o|11|12]£"‘:‘“ u 1]2]3 4i5 6l7]8]9 w0

Coupler A Coupler B Coupler C
1. Blank —_ 1. To door switch (driver side) B/Bi 1. To ground B
2. Blank —_— 2. To shift switch (A/T vehicleonly) L G/BI 2. To ECM {PCM for A/T vehicle) 8r
3. Toignition switch B/W 3. To shift switch (A/T vehicle only) 2  G/Q 3. Toignition switch V/R
4. Blank —_— 4. To shift switch (A/T vehicle only) D Y/G 4, To brake fluid level switch R/B
5. To ABS control module BIfO 5. To shift switch {A/T vehicle only) N O/BI 5. To parking brake switch Y
6. To PCM {A/T vehicle only) Gr/Bl 6. To shift switch (A/T vehiclecnly) P O/G 6. To seat belt switch (if equipped) Gr/R
7. Blank e 7. To shift switch (A/T vehicle only}) R R 7. To generator W/R
8. ToVsSs BI/Y 8. To ground B 8. To oil pressure switch Y/B
9. To combination switch G/R 9. To PCM (A/T vehicle only) w/B 9. To combination switch R/Y
10. To SOM YIG 10, To ECT sensor Yiw 10. Blank —_—
11. To main fuse W/BI 11. To fuel level gauge Bl/W
. To fuse box W 12. To ground B/Y
. To combination switch R 13. To combination switch G/Y
. Blank o

. To ECM (PCM for A/T vehicle) V/Y
. To 4WD controller o/B

—_
DO BN
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DIAGNOSIS
SPEEDOMETER AND VSS
Trouble Possible Cause Correction
Speedometer shows no IG METER fuse blown Check fuse
operation VS3S faulty Check VSS
Speedometer faulty Check speedometer
Wiring or grounding faulty Repair
FUEL METER AND FUEL GAUGE UNIT
Trouble Possible Cause Correction
Fuel meter shows no IG METER fuse blown Check fuse

operation

Fuel gauge unit faulty
Fuel meter faulty
Wiring or grounding faulty

Check fuel gauge unit
Check fuel meter
Repair

ENGINE COOLANT TEMP. (ECT) METER AND SENSOR

Trouble Possible Cause Correction
Engine coolant temp. IG METER fuse blown Check fuse
meter shows no operation | ECT meter faulty Check ECT meter
ECT sensor faulty Check ECT sensor
Wiring or grounding faulty Repair
OiL PRESSURE LIGHT
Trouble Possible Cause Correction
Oil pressure warning light | Bulb blown Check bulb
does not light up IG METER fuse hlown Check fuse

Combination meter witing circuit faulty
Qil pressure switch faulty
Wiring or grounding faulty

Check wiring circuit
Check oil pressure switch
Repair

BRAKE WARNING LIGHT

Trouble

Possible Cause

Correction

Brake warning light does
not light up

Bulb blown
IG METER fuse blown
Combination meter wiring circuit faulty

Parking brake switch faulty
Brake fluid level switch faulty
Wiring or grounding faulty

Check bulb

Check fuse

Check combination meter wiring
circuit

Check parking brake switch
Check brake fluid level switch
Repair
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LIGHT REMAINDER WARNING BUZZER

Trouble Possible Cause Correction
Light remainder warning | TAIL fuse blown Check fuse
buzzer shows no sound- | Buzzer faulty Replace buzzer
ing Wiring or grounding faulty Repair
( Applicable to vehicle ) Driver side door switch faulty Check door switch
equipped with buzzer.

SEAT BELT WARNING LIGHT (IF EQUIPPED)

Trouble Possible Cause Correction
Seat belt warning light Bulb blown Check bulb
does not light up IG METER fuse blown Check fuse
Seat belt switch faulty Check seat belt switch
Wiring or grounding faulty Repair

IGNITION KEY REMAINDER WARNING BUZZER (IF EQUIPPED)

Trouble Possible Cause Correction
Ignition key remainder DOME fuse blown Check fuse
warning buzzer shows no | Buzzer faulty Replace buzzer
sounding Wiring or grounding faulty Repair
Driver side door switch faulty Check door switch

CIGARETTE LIGHTER AND ACCESSORY SOCKET

Trouble

Possible Cause

Correction

Cigarette lighter/accesso-
ry socket shows no opera-
tion

CIGAR RADIO fuse blown

Ignition switch faulty

Cigarette lighter/accessory socket
faulty

Wiring or grounding faulty

Check fuse

Check ignition switch

Check cigarette lighter/accessory
socket

Repair
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ON-VEHICLE SERVICE

IGNITION (MAIN) SWITCH

INSPECTION

1) Disconnect negative cable at battery.

2) Disable air bag system. Refer to “Disabling Air Bag System” in
Section 10B of this manual.

3) Disconnect main switch lead wire coupler.

4) Check continuity between terminals. Use circuit tester to check
continuity at each switch position. If continuity is not obtained ac-
cording to the table below, replace ignition (main) switch.

Tfuﬂ“i"a' +B |+AcC g1 f1Gi2 | 162 | ST | L1 | L2 | K1 | K2
KeyN\possos [ wiy | & |B/w|B/W|YiB|B/Y| B | B | G | 6
outT
ek | O
acc | OO
8 OO
o | O+OT0O+0+0
G2 L2 k2 SWRT | O O+0O O | OO

1G1-2

L' +B KI  +ACC

REMOVAL

1} Disconnect negative cable at battery.

2) Disable airbag system. Refer to DISABLING AIR BAG SYSTEM
in Section 10B of this manual.

3) Remove steering column referring to Section 3C1 of this manu-
al. Then remove steering lock/ignition (main) switch from steer-
ing column.

INSTALLATION
1) Install steering lock/ignition (main) switch to steering column.
Install steering column ass'y referring to Section 3C1 of this

manual.
2) Enable air bag system. Refer to ENABLING AIR BAG SYSTEM

in Section 10B.

NOTE:
When installing steering column, special care must be tak-
en for tightening sequence and its torque.
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COMBINATION METER

REMOVAL

1) Disconnect negative cable at battery.

2) If the vehicle is equipped with air bag system, disable air bag
system. Refer to DISABLING AIR BAG SYSTEM in Section
10B.

3) Remove column hole cover.

4) Remove instrument cluster panel.

5) Remove screws fastening combination meter.

6) Disconneact couplers from combination meter.

7) Remove combination meter from instrument panel.

INSTALLATION

Reverse removal procedure for instalflation, noting the following.

¢ |{ the vehicle is equipped with air bag system, be sure to enable
air bag system after installation. Refer to ENABLING AIR BAG
SYSTEM in Section 10B for details.
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SPEEDOMETER AND SENSOR
\ ; VEHICLE SPEED SENSOR (VSS)
/ \od REMOVAL

f\l) 1) Hoist vehicle.
2} Disconnect coupler from VSS.
3} Remove speed sensor,

1. V88

INSTALLATION
Reverse removal procedure for installation.

Tightening Torque
(a): 5.5 N'‘m (0.55 kg-m, 4.0 Ib-it)
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. Battery
. Fuel meter
. Testlight (12 'V, 3.4 W)

. Exhaust pipe
. Coupler
. Grommet

sBON

. Fue! pump assembly

. Fuellevel gauge & terminal
. Fuel level gauge & terminal
Float

FUEL METER/FUEL GAUGE UNIT
FUEL METER

INSPECTION

1) Remove rear bumper facing.

2) Detach grommet from vehicle.

3) Disconnect coupler.

4} Connect BI/W terminal of coupler to a light bulb (12 V, 3.4 W) as
shown.

5) Tutn ignition switch ON.
Make sure that bulb is lighted with meter pointer fluctuating sev-
eral seconds thereafter. If meter is faulty, replace.

FUEL SENDER GAUGE

INSPECTION

Remove fuel pump assembly referring to Section 6C of this manual.
Use an ohmmeter to confirm that resistance of sender gauge unit
changes with change of float position.

Float Position Fuel Resistance (Q)
56 £ model | 66 ¢ model Meter
v sam gam | v | o
- 1(22-% mf;‘ 1(2?53 mT 1/2 29.5—35.5
T [ | e | we

If measured valve is out of specification, replace fuel sender gauge.
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1. Battery
2. Engine coofant temperature meter
3. Test light (12V, 3.4W)

J20

1. ECT sensor
2. Engine coolant
temperature

sender gauge

ENGINE COOLANT TEMP. (ECT) METER AND
SENSOR
ENGINE COOLANT TEMPERATURE METER
INSPECTION
1) Disconnect Y/W lead wire going to sender gauge installed to
thermostat case.
2) Useabulb (12V, 3.4 W) in position to ground wire as illustrated.
3) Turn main switch ON. Confirm that bulb is lighted with meter
pointer fluctuating several seconds thereafter.
If meter does not fluctuate, replace.

ENGINE COOLANT TEMP. SENSOR
REMOVAL AND INSTALLATION

Refer to ECT SENSCR in ON-VEHICLE SERVICE of Section 6E1
(for G16 and J20) or Section BE2 (for H25) of this manual for details.

INSPECTION
Warm up sender gauge. Thus make sure its resistance is de-
creased with increase of its temperature.

Temperature Resistance
50°C (122°F) 136 -216 Q
120°C (248°F) 16.4—-194Q
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J20

1. To wiring harness
2. Cylinder block

OIL PRESSURE LIGHT
OIL PRESSURE SWITCH

REMOVAL AND INSTALLATION
Refer to OIL PRESSURE CHECK in Section 6A1 (for G16), Section
BA2 (for H25), and Section 6A4 (for J20) of this manual for details.

INSPECTION
Use an ohmmeter to check switch continuity.
During Engine Running No continuity (co £2)
At Engine Stop Continuity (0 £2)
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1. Parking brake swilch

1. Combination meter
2. Buzzerunit

BRAKE WARNING LIGHT

PARKING BRAKE WARNING LIGHT
(If equipped)

BRAKE FLUID LEVEL SWITCH
INSPECTION

Use an chmmeter to check switch for continuity.

If found defective, replace switch (reservoir).

OFF position (float up) No continuity

ON position (float down) Continuity

PARKING BRAKE SWITCH

INSPECTION
Use an chmmeter to check switch for continuity.
If found defective, replace switch.

OFf Postion No continuity
(parking brake lever released)
ON positien -
tinuit
(parking brake lever pulled up) Continuity

LIGHT REMAINDER WARNING BUZZER
BUZZER UNIT

REMOVAL

1) Remove combination meter. Refer to COMBINATION METER
in this secticn.

2) Remove buzzer unit from combination meter.

INSTALLATION

Reverse removal procedure for installation.
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1. Diiver side door switch

buckle out

DRIVER SIDE DOOR SWITCH

INSPECTION
Use an ohmmeter to check switch for continuity.
If found defective, replace switch.

OFF position —

(Door closed) No continuity
ON position —
(Door open) Continuity

SEAT BELT WARNING LIGHT/BUZZER

(If equipped)

SEAT BELT BUCKLE SWITCH

INSPECTION

Check continuity between seat belt buckle switch terminal A and B
at following condition.

Buckle out (seat belt not fastened): Continuity

Buckle in (seat belt fastened): No Continuity

If seat belt buckle switch does not follow the above condition, re-
place seat belt buckle switch.

BUZZER UNIT

REMOVAL AND INSTALLATION
Refer to LIGHT REMAINDER WARNING BUZZER in this section
for details.
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SECTION 8D
WINDOWS, MIRRORS, SECURITY AND LOCKS

WARNING:

For vehicles equipped with Supplemental Resiraint (Air Bag) System:

¢ Service on and around the air bag system components or wiring must be performed only by an autho-
rized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under “Gener-
al Description” in air bag system section in order to confirm whether you are performing service on
or near the air bag system components or wiring. Please observe all WARNINGS and “Service Precau-
tions” under “On-Vehicle Service” in air bag system section before performing service on or around
the air bag system components or wiring. Failure to follow WARNINGS could result in unintentional
activation of the system or could render the system inoperative. Either of these two conditions may
result in severe injury.

o Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system may
be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

CONTENTS

GENERAL DESCRIPTION ... o i e e e ittt e ianen s 8D- 2
CaUtIONS IN SBIVICING L. o e i e e e e e e e 8D- 2
SYMbBOIS AN MArKS . ..t it it i it i e e e e e e e 8D- 2
WirNg Color SYMbOIS .. ... i e e e 8D- 2
A OVIAt ONS . . e e e e e 8D- 2
O Lo 1 e 4 =T o T 8D- 2
FUse BoX and Relay ... i e e e e e e e e e 8D- 2
Power SUPPlY Diagram . ... e e e 8D- 2
Windshield Wiper and Washer . ... . . i it e e 8D- 2
Front Wiper and Washier « ... i i e e e e e e e 8D- 2
Rear Wiper and Washer .. ... i i et e e et 8D- 3
Power Door LoCK Sy Stem . ... e e 8D- 3
D AGN O SIS .. . e e e e 8D- 4
Windshield Wiper and Washer . ... ... i i e e e et e 8D- 4
Front Wiper and Washer .. ... oo i e et e e e e e 8D- 4
Rear Wiper and Washer . ... .. i e e e e e 8D- 4
Rear Window Defogger ... . i i i e e e 8D- 4
Power Window Control System ... ... e 8D- 4
Power Door LOCK System ... o i i i e e e e e e e i, 8D- 5
Power Door Mirror Control System ... ... . e 8D- 5
Power Sliding Roof {If Equipped) ... ..o s 8D- 5
ON-VEHICLE SERVICE . ... ... it i e et e et e e 8D- 6
Windshield Wiper and Washer ... ... .. i i i e et e e e 8D- 6
Front Wiper and Washier . ...ttt e e e e e e 8D- 6
Rear Wiper and WA her L. i e e e e e e e e e 8D-11
Rear Window Defogger ... oo e 8D-14
Power Window Control Sy stem . ..ottt e e e e e 8D-16
Power Door LoCK System .. o i i e e e e i 8D-18
Power Door Mirror Control System ... ... . e 8D-20
Power Sliding Roof (If EQUIDDE) .. ...ttt ittt et aenenns 8D-21



8D-2 WINDOWS, MIRRORS, SECURITY AND LOCKS

GENERAL DESCRIPTION

CAUTIONS IN SERVICING

Refer to Section 8.

SYMBOLS AND MARKS

Refer to Section 8.

WIRING COLOR SYMBOLS

Refer to Section 8.

ABBREVIATIONS

Refer to Section 8.

JOINT CONNECTOR

Refer to Section 8.

FUSE BOX AND RELAY

Refer to Section 8.

POWER SUPPLY DIAGRAM

Refer to Section 8.

WINDSHIELD WIPER AND WASHER
FRONT WIPER AND WASHER

Front Wiper Assembly

Front Wiper Switch
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REAR WIPER AND WASHER

Rear Wiper Switch

Rear Wiper Intermittent Relay

POWER DOOR LOCK SYSTEM

Power Door Lock Controller Back Door Key Switch
LH steering vehicle

Power Door Lock Switch

Type 2

&

Front Door Actuator

( W
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DIAGNOSIS
WINDSHIELD WIPER AND WASHER
FRONT WIPER AND WASHER
REAR WIPER AND WASHER
Trouble Possible cause Correction
Wiper malfunctions or * WIPER WASHER fuse blown Replace blown fuse to
does not return to check for short
original position ¢ Wiper motor faulty Check motor
® Wiper switch faulty Check switch
e Wiring or grounding faulty Repair
Washer malfunctions e Washer hose or nozzle clogged Repair
& Washer motor faulty Check motor
® Washer switch faulty Check switch
® Wiring faulty Repair
REAR WINDOW DEFOGGER
Trouble Possible cause Correction

Defogger does not work ® REAR DEFG fuse blown
® Defogger switch faulty

e Defogger heat wire faulty
& Wiring or grounding faulty

Replace fuse to check for short
Check switch

Check heat wire

Repair as necessary

POWER WINDOW CONTROL SYSTEM

Trouble Possible cause Correction
None of power windows & Main and/or POWER WINDOW fuse Replace fuse to check for short
functions blown
# |gnition switch faulty Check switch
® Wiring or grounding faulty Repair as necessary
Only one power window #* Power window main switch faulty Check switch
does not function ® Power window switch faulty Check switch
#® Power window motor (actuator) faulty Check motor
® Window lock switch fauity Check switch
® Wiring or grounding faulty Repair as necessary
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POWER DOOR LOCK SYSTEM

Condition

Possible cause

Correction

All power door locks do
not operate

¢ DOOR LOCK fuse blown

e Power door lock controller faulty
¢ Wiring or grounding faulty

Replace fuse to check for short

Check controller
Repair as necessary

Power door locks do not
operate by power door

* Power door lock switch faulty
® Power door lock controller faulty

Check switch
Check controller

lock switch e Wiring or grounding faulty Repair as necessary
Only one power door ® Actuator (door lock motor) faulty Repair as necessary
lock does not operate ® Wiring or grounding faulty Repair as necessary

POWER DOOR MIRROR CONTROL SYSTEM

Condition

Possible cause

Correction

All power mirrors do not
operate

o CIGAR RADIOQ fuse blown

Replace fuse to check for short

& Wiring or grounding faulty

o Power door mirror switch faulty Check switch

¢ Wiring or grounding faulty Repair as necessary
One power mirror does ® Power door mirror switch faulty Check switch
not operate ® Actuator (power door mirror motor) faulty | Check actuator

Repair as necessary

POWER SLIDING ROOF (IF EQUIPPED)

(sliding roof motor runs
OK)

¢ Conlflicts of sliding roof parts
& Misinstallation of sliding roof drive cable

Condition Possible cause Correction
Sliding roof does not ¢ Foreign object stuck in sliding roof rail Remove or clean stuck object
operate ¢ Misinstallation of sliding roof rail Install correctly

Fix conflicts
[nstall correctly

Sliding roof does not
operate

(sliding roof motor does
not run)

o SUN ROOF fuse blown

# Sliding roof switch faulty

¢ Sliding roof motor ass’y faulty
* Wiring or grounding faulty

Replace fuse to check for short
Check switch

Check motor

Repair as hecessary
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ON-VEHICLE SERVICE
WINDSHIELD WIPERS
For system circuit, refer to section 8A.

FRONT WIPER AND WASHER

INSPECTION

Front Wiper and Washer Switch (in Combination Switch)

1) Disconnect negative cable at battery.

2) Disconnect combination switch lead wire coupler.

3) Use a circuit tester to check the continuity at each switch posi-
tion. If any continuity is not obtained, replace switch.

Continuity
WIPER
OFF o0
INT OO 1010 | WASHER
LO O OFF
HI OO ONICTO
| INT CONT |

Terminal B3 +2 +1 As E w
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Wiper Motor
c A 1) Asillustrated, use a 12V battery to connect s (+) terminal to ter-

e W— minal “A”, and its (—) terminal to Black lead wire.
L

LH steering vehicle

e @ If motor rotates at a low revolution speed of 45 to 55 rpm, it is
proper. For high speed check, connect battery (+) terminal to ter-
minal “B”, and its (=) terminal to Black lead wire. |f motor rotates
at a high revolution speed of 67 to 83 rpm, it is proper.

RH steering vehicle

2) Testing automatic stop action.

a) Connect 12 V battery (+) terminal to terminal “A” of wiper mo-
tor and (~) terminal to Black lead wire and let the motor turn.

b) Disconnect terminal “A” from battery, and let the motor stop.

¢) Connectterminal “A” and “D” with a jumper wire, and connect
terminal “C" to battery (+) terminal. Observe the motor turns
once again then stops at a given position.

d) Repeat a) thru ¢) several times and inspect if the motor stops
at the given position every time.

1. Battery

2. Wiper motor

3. & -Red lead
RH steering vehicle 4. & -Black lead

5. Jumper
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1. Washer tank
2. Rear washer pump
3. Front washer pump

Washer Pump

Connect battery (+) and (~) terminals to pump (+) and (=) terminals
respectively 1o check pumping rate.

Check for both front and rear washer pump.

Pumping Rate:

Front and Rear more than 1.0 I/min (2.1 US pt./min, 1.76
Imp pt./min).
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As

Intermittent Wiper Relay Circuit

1) Disconnect negative cable at battery.

2) Disconnect combination switch lead wire coupler.

3) Turn the front wiper switch to INT position.

4) Turn the intermittent time control switch to FAST position.

5) Connect battery positive terminal to terminal “B3” and battery
negative terminal to terminal “E”,

6} Connect voltmeter positive lead to terminal “+1” and negative
lead to terminal “E”.
Check that the voltmeter indicates the battery voltage (10 —
14 V).

7) Connect terminal “As” and terminal “B3” by a jumper wire. Then
connect terminal “B3” end to terminal “E”.
Observe the voitmeter voltage drops to 0 V right after connecting
the jumper wire from terminal “B3” to “E”. Then the voltage rises
o battery voltage (10 — 14 V) within the time shown in the table
below.

INT time control
switch position Voltage
10— 14 Vorennn-n- T
FAST
oV [
1.6 £ 1sec.
0 =14V amemescanasaccncecnncnns
SLOW ’
0OV |-
10.7 £+ 5 sec.
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Washer Linked Operation

1) Disconnect negative cable at battery.

2) Disconnect combination switch lead wire coupler.

3) Make sure that front wiper switch is at OFF position.

4) Connect battery positive terminal to terminal “B3” and battery
negative terminal to terminal “E”.

5) Connect voltmeter positive lead to terminal “+1” and negative
lead to terminal “E”.

6) Push washer switch check that voltage changes as shown inthe

table.
) ON ====r=a-
Washer switch
OFE ‘
Approx. 0.5 ses. EApprox. 2‘? sec.
Lgpat I —y
10— 14V wwsmnenvs pe- L
Voltmeter :
ov by

WASHER
ON

{

L1 L
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REAR WINDOW WIPER AND WASHER

INSPECTION
F\? \—i@\ ON Rear Wiper and Washer Switch (in Combination Switch)
=0 | =0 < ’d 1) Disconnect negative cable at battery.

INT,
R ‘ - 2) Disconnect combination switch lead wire coupler.

wasHer| 3) Use a circuit tester to check the continuity at each switch posi-
ON

tion. If any continuity is not obtained, replace switch.

Rear Wiper Switch

Switch Terminal | g0 4 INT | +R

OFF

INT O—0
ON O

Rear Washer Switch

Terminal
Switch BR | WR

OFF
ON O—+0

Washer Pump
Refer to FRONT WIPER AND WASHER INSPECTION in this sec-
tion.

Wiper Motor

1) TESTING WIPER MOTOR
As shown left, use a 12 V battery to connect its (+) and (-) termi-
nals to terminal “D” and Black lead wire respectively. Then motor
should rotate at 35 to 45 rpm.

1. Battery 3. @ Redlead
2. Wiper motor 4, & Black lead
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2) TESTING AUTOMATIC STOP ACTION

a) First, connect battery (+) terminal to terminal “D” and battery
(—) terminal to black lead wire and let the motor turn.

b) Then disconnect terminal “D” from battery and let the motor
stop.

c) Nextconnectterminal “D” and terminal “A” with a jumper wire
and connect terminal “B” to battery (+) terminal. Observe the
wiper motor turns once again, then stops at a given position.

1. Battary 3. ¢ Red lead 5. Jumper d) Repeat these steps several times, and inspect if the motor

2. Wiper motor 4. & Black lead . . !
stops at the given position every time.

Rear Wiper Intermittent Relay

[ON circuit]

1. Connect positive terminal of battery to terminals “1” and “4” of
controller, negative terminal to terminal “5” of controller and
check voltage between terminals “6” and “5” of controller.

If measured voltage is battery voltage, controller is in good
condition.
If not, replace controller.

2. Connect positive terminal of battery to terminal “2” of controller,
then disconnect positive terminal from terminal “4” of controller
and check voltage between terminals “6” and “5” of controller.
If measured voltage is battery voltage, controller is in good
condition.

If not, replace controller.

3. Disconnect positive terminal from terminal “2” of controller and
check voltage between terminals “6” and “5” of controller.
if measured voltage is about 0 V, controller is in good condition.
If not, replace controller.

[WASH circuit]

]
ﬁ;—a—m?_ 1. Connect positive terminal of battery to terminal “1” of controller
CAN ”

and negative terminal to terminal “5” of controller. Then connect
positive terminal to terminal “7” checking voltage between termi-
nals “6” and “5” of controllet.
if measured voltage changes from about 0 V to battery voltage
E r[l_— 0.6 to 1.5 seconds after connecting positive terminal to terminal
“7°, controller is in good condition. If not, replace controller.
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P 2. Disconnect positive terminal from terminal “7” checking voltage
A between terminal “6” and “5” of controller.
”% XS If measured voltage changes from battery voltage to about 0 V
U= s 2.7 to 4.6 seconds after disconnecting positive terminal from ter-
minal “7”, controller is in good condition.
= = I not, replace controller.
& o

[INT circuit]

1. Connect positive terminal of battery to terminals “1” of controller
and negative terminal to terminal “5” of controller. Then positive
terminal to terminal “3” of controller checking voltage between
terminals “6” and “5” of controller.

If measured voltage changes from about 0 V to battery voltage
when connecting positive terminal to terminal “3”, controlleris in

good condition.
If not, replace controller.

2. Connect positive terminal of battery to terminal “2” of controller,
then disconnect positive terminal from terminal “2” of controller
checking voltage between terminals “6” and “5” of controller.

If measured voltage changes from battery voltage to about 0 V
when disconnecting positive terminal from terminal “2” and
about 0 V to battery voltage 8 + 2 seconds after disconnecting
positive terminal from terminal “2”, controller is in good condi-
tion.

If not, replace controller.
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1. Heat wire
2. Tin foit
3. Tester probe

Al center

1. Voltmeter

H -
VYeprmanoe=ll ke

Good

Broken
wire

broken
wire

REAR WINDOW DEFOGGER
INSPECTION

DEFOGGER SWITCH
Use a circuit tester to check defogger switch for continuity.
If switch has no continuity between terminals, replace.

Terminal
) a b ¢ d e
Switch Position

OFF O—-0
ON (PUSH IN) O—+-0—®0 C ? Q

DEFOGGER WIRE

NOTE:

¢ When cleaning rear window glass, use a dry cloth to wipe it
along wire direction.

e When cleaning glass, do not use detergent or abrassive-con-
taining glass cleaner. '

e When measuring wire voltage, use a tester with negative
probe wrapped with a tin foil which should be held down on
wire by finger pressure,

1) Checking wire damage
a. Turn main switch ON.
b. Turn defogger switch ON.
c. Use a voltmeter to check voltage at the center of each heat
wire, as shown.

Voltage Criteria
Approx. 5V Good (No break in wire)
Approx. 10V or OV Broken wire

If measured voltage is 10V, wire must be damaged between
its center and positive end. If voltage is zero, wire must be
damaged between its center and ground.
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2) Locating damage in wire
a. Touch voltmeter positive (+) lead to heat wire positive termi-
nal end.
b. Touch voltmeter negative () lead with a foil strip to heat wire
positive terminal end, then move it along wire to the negative

terminal end.
e Several volts ¢. The place where voltmeter fluctuates from zero to several
j«———— Ovolt volts is where there is damage.
NOTE:
If heat wire is free from damage, voltmeter should indicate

12V at heat wire positive terminal end and its indication
should decrease gradually toward zero at the other terminal
-aet {ground).

REPAIR

DEFOGGER CIRCUIT

1) Use white gasoline for cleaning.

2) Apply masking tape at both upper and lower sides of heat wire
to he repaired.

3) Apply commercially-available repair agent with a fine-tip brush.

4) Two to three minutes later, remove masking tapes previously ap-
plied.

5) Leave repaired heatwire as itis for atleast 24 hours before oper-
ating defogger again.

1. Masking tape
2. Wood spatula
3. Broken wire

4. Repairagent
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Type 1

POWER WINDOW CONTROL SYSTEM

INSPECTION
POWER WINDOW MAIN SWITCH

Inspect switch continuity between terminals.

1
® 3 P2 Type 1
A
i Driver Side Passenger Side
@ , ( [ Wiggﬁw Window Switch window Switch
i Terminal
E [.____.~ Switch | clui{a|alclelslalalF
o0 O
RENFPR uP O1+0 O10O
Y / o—o o+—o
lu.[u.i:;. OFF OFF o040 O__O O—"O
el o 1O ol |[o+—O
i | O O O O
LK HG OO
up
OO0 [ OO
. o O O
1. P d tch
2. Power window look switch N OFF o+0O O+
3. Driver side window switch
4. Passenger side window switch DOWN (} O
5. Door lock switch O O O O
Type 2 LH steering vehicle
Type 2 ) .
LH steering vehicle Driver Passenger — oo L1
2 4 5 1 . Side Side | window | Window
/ [ / / Window Window Window Switch Switch
] rm Lock Switch Switch
\ﬂ(—"‘ ' Switch —
ST k| elale|k|clE|F|K|C|I |J]|K|C|G|H
Switch
up o101 IGO0 O[O0
OO0 1010 1O=0] 1I60—0
OFF OFF 00 GO 0@ OO0
O—10| 10| OO OO
DOWN O 0]'®; O Ol0 O
0,0 o O OO
up O—0| OO Ol [0
o2
1. Power window main switch ON OFF OO OO O
2. Po_wervyindoyv lock sw_itch O'—O
3. Driver side window switch
4, P ide wind itch
5. Roar LH window switch pown [P T TPIC O
6. Rear RH window switch O—O
7.

Door lock switch
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Type 2
RH steering vehicle

. Power window main switch

. Power window lock switch
Driver side window switch
Passenger side window switch
Rear LH window switch

. Rear RH window switch

. Door lock switch

NeopwpP o

(@
T’ﬁf
I

E B C 8 A

Type 2 RH steering vehicle

Driver | Passenger | pear RH | Rear LH
Window Window | Window | Window | Window
Lock Switch Switch Switch Switch
Switch .
Swhch“’"“‘“a' kK|c|le|Flk|lclalB|k|c]iJ|x]|c|la]H
up O—0| OO |O—0| |0
Cr—O| |[O—0O1 OO0 [O—+0
GO OO GO OO
OFF OFF
COr—0| 100 {00 [O—+10
O 0ll@, Olle, OO O
DOWN
10 0] o0 OO0
w ool [oHo| [oHo| [oHo
OO
GO OO OO OO0
ON OFF
Or—0
o |OFO[0 ooloH—o
OO

POWER WINDOW SUB SWITCH
Inspect switch continuity between terminal.

Switeh ~~1erminal | & B E A D
Position
UpP O
O
OFF O
C
DOWN O O
C O
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POWER DOOR LOCK SYSTEM
INSPECTION

POWER DOOR LOCK SWITCH
Inspect continuity at terminals according to the door locK switch ac-

tion.
Type 1
Terminal
Switch A L K
LOCK O—+—0
NEUTRAL
UNLOCK @ O
Type 2
Terminal
Switch A B F
LOCK O O
1. Door lock switch OFF
2, Door lack switch coupler UNLOCK O O

POWER DOOR LOCK CONTROLLER

1) Disconnect power door lock controller coupler.

2) Connect (+) wire and (-) wire of 12 V battery to terminal “"A”, “E”
and “F” as shown in figure.

3) Disconnect cord from terminal “E” and connect it to terminal “G”.

4) Repeat Steps 2) and 3) several times and if relay operation is
heard every time, it means that controller is operating.

. ————— ———— s P

KEY CYLINDER SWITCH

Inspect continuity at terminals according to the key action.
Terminal
Key 3 2 1
LOCK O QO
OFF
UNLOCK Co—]—=

Back Door
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Front Poor

Back Door

POWER DOOR LOCK ACTUATOR

1) Disconnect power door lock actuator coupler.

2) Connect 12V battery positive and negative terminals to the door
lock actuator terminals shown below.
If it does not follow the table’s operation, replace the fauity door
lock actuator.

~Operation| )\ oCK LOCK
Terminal
2 S &b
3 (43 =)
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(@]

A

g

il
It
\

d .--'

OB ® —4 H
c--—e@@ ) L
b 0@ 5 j
N =90 = ]

POWER DOOR MIRROR CONTROL SYSTEM
INSPECTION

MIRROR SWITCH

1) Remove mirror switch from instrument panel.

2} Check continuity at each switch position by using a circuit tester,
If any continuity is not obtained, replace mirror switch.

L a b c d 9
R e f
O O
upP O0——0
DOWN | O——0O | O O
O O
LEFT O——0
RIGHT Oo——0 O—-0

DOOR MIRROR ACTUATOR

1) Remove garnish from door.

2) Disconnect door mirror coupler.

3) Check that door mirror operates properly when battery voltage
is applied to connector terminals.
Connectbattery positive and negative terminal to the door mirror
terminal shown below.
If it does not follow the table's operation, replace door mitror as-
sembly.

Terminal
Operation v Bl Y
Up = &
Down & S
Left S &b
Right o) S
NOTE:

When installing door mirror to door, be careful not to pinch
harness between door and door mirror.
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Lf—L O -
I TILT SLIDE- 1
HO D,

1. Slide switch
2. Tilt switch
3. Toopen

4, Toclose

1. Sliding roof
motor ass'y

2. Sliding roof
switch

3. 12V battery

4. Leftiurn
5. Righttumn

POWER SLIDING ROOF (If equipped)
INSPECTION

SLIDING ROOF SWITCH
Inspect switch continuity between terminals.

Slide Switch
) Terminal C D F
Switch
OPEN O—4—-0
OFF
CLOSE O——————0O
Tilt Switch
' Terminal E D B
Switch
UP O——1—=0
OFF
DOWN @] O

SLIDING ROOF MOTOR ASSEMBLY

1) Remove head lining. Refer to Section 9 for detail.

2) Remove sliding roof motor assembly.

3) Connect known-good sliding roof switch to sliding roof motor as-
sembly.

4) Connect 12 V battery positive terminal to terminal “A” of motor
assembly and battery negative terminal to terminal “B” of motor

assembly.
5) Check that the sliding roof motor runs according to the move-
ment of the sliding roof switch.

Sliding Roof Switch Motor
Tilt up turns left
Tilt down turns right
Slide open turns right
Slide close turns left

If motor does not operate as above, replace sliding roof motor
assembly.
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SECTION 8G

IMMOBILIZER CONTROL SYSTEM
(IF EQUIPPED)

WARNING:

For vehicles equipped with Supplemental Restraint (Air Bag) System
® Service on and around the air bag system components or wiring must be performed only by an autho-
rized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under “Gener-
al Description” in air bag system section in order to confirm whether you are performing service on
or near the air bag system components or wiring. Please observe all WARNINGS and “Service Precau-
tions” under “On-Vehicle Service” in air bag system section before performing service on or around
the air bag system components or wiring. Failure to follow WARNINGS could result in unintentional
activation of the system or could render the system inoperative. Either of these two conditions may

result in severe injury.

® Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LLOCK?” position and the negative cable is disconnected from the battery. Otherwise, the system may
be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

CONTENTS
GENERAL DESCRIPTION .............. 8G- 2 DTC84 ECM/Immobilizer Control Module
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GENERAL DESCRIPTION

The immobilizer control system designed to prevent vehicle burglar consists of following components.
# Engine control module (ECM)

o Immobilizer control module

® |gnition key (with built-in transponder)

¢ Coil antenna

Operation of this system is as follows.

(1)Each ignition key has its own code (Transponder code) stored in memory. When the ignition switch is furned
ON, Immobilizer Control Module tries to read the Transponder code through the coil antenna installed to the
steering lock assembly.

(2)Immobilizer Control Module compares the Transponder code read in (1) and that registered in Immobilizer Con-
trol Module and checks if they match.

(3)When it is confirmed that two Transponder codes match each other as described above, Immobilizer Control
Module and ECM check if ECM/Immobilizer Control Module codes registered in them respectively match.
(4)Only when it is confirmed that ECM/immobilizer Control Module codes match, the engine starts running. If
Transponder codes in Step (2) or ECM/Immobilizer Control Module codes in Step (3} do not match, ECM wili

stop operation of the injector and ignition of spark plug.

Ignition key
= @ @
Transponder Immobilizer @
code Control - E‘ M
Module

. Coil antenna

. Ignition key

. Immobilizer control module

. Data link connector (DLC)

. Immobilizer diagnostic coupler

1
2
3
4
5
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\L_ WIRE WIRE
3 SYMBOL COLOR

@
1SI0)
o
3

A3 A8 o 1
® Ad A1 ®
AZ

Sb!

-
ll
@
2
EREE00EA0REE®
So

A7 a5 ®

. Coil antenna

Immaobilizer Control Module
ECM

Immobilizer diagnostic coupler
Diagnostic cutput terminal
Ground terminal
Malfunction indicator lamp
(“CHECK ENGINE” light)

. Main relay

. Ignition switch

Fuse

. Main fuse

. To Data link connector

Al] A2 A3| A4
AS| AB} A7| AB] AS(A1Q

F -
]

PoeNe obipono

Terminal arrangement of Immobilizer
Control Module coupler (Viewed from
harness side)

1 IGNITION KEY

The ignition key for the immobilizer control system has a built-in
transponder. Each transponder in the key has an each transmitting
code (Transponder code). The code will transmitted from the key
via the coil antenna to Immaohilizer Control Module when the ignition
switch is turned ON.

1. Ignition key with built-in
transponder

— =

COIL ANTENNA

The coil antenna is installed to the sieering lock assembly. As it is
energized by Immobilizer Control Module, it transmits the trans-
ponder code of the ignition key to Immobilizer Control Module.

1. Coil antenna
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1. Immobilizer Control Medule

IMMOBILIZER CONTROL. MODULE

Immobilizer Control Module is installed to the underside of the
instrument panel at the driver’s seat side.

As main functions, Immobilizer Control Module checks matching
not only between the Transponder Code transmitted from the igni-
tion key and that registered in Immobilizer Control Module {Up to
4 different Transponder codes can be registered.) but also between
the ECM/Immobilizer Control Module code transmitted from ECM
and thatregistered in Immobilizer Control Module. In addition, it has
an on-board diagnostic system (self-diagnosis function) which is
described in "On-Board Diagnostic System (Self Diagnosis Func-
tion)” in this section.

ECM

As main functions, ECM not only checks matching of ECM/Immobi-
lizer Control Moduie codes but also has an on-board diagnhostic
system (self-diagnosis function) as described in “On-Board Diag-
nostic System (Self Diagnosis Function)” in this section.

For installation position of ECM, refer to SECTION 6E1 or 6E2.

ON-BOARD DIAGNOSTIC SYSTEM
(SELF-DIAGNOSIS FUNCTION)

Immeobilizer Control Module and ECM diagnose troubles which
may occur in the area including the following parts when the ignition
switch is ON.

ECM: eECM/Immobilizer Immobilizer eTransponder code
Control Module Control oCoil antenna
code Module: eECM/Immobilizer
eSerial data link Control Module code
circuit e3erial data link circuit
oECM ¢/mmobilizer Control
Module

slgnition signal
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CHECK
ENGINE

High

Immobilizer LOW wmml o e e

control system

is normal
Ignition switch ON

" High
Immobilizer
control system  Low ==} - - -

is abnermal 05 0.5 0.5 0.5

= TIME (sec)

0.5

1. Immobilizer diagnostic 3. Diagnostic output terminat
coupler 4. Power door lock

2. Ground terminal controller

With the diagnosis switch terminal of monitor coupler for ECM not
grounded, the ignition switch turned ON (but the engine at stop) and
regardless of the condition of the electronic fuel injection system,
ECM indicates whether a trouble has occurred in the immobilizer
control system or not by causing the malfunction indicator lamp
(*CHECK ENGINE?” light) to flash or turn ON.

“CHECK ENGINE" light is ON:

No trouble exists in the immohbilizer control system.

“CHECK ENGINE” light is flashing:

ECM or Immobilizer Control Module has detected some trouble in
the immaobilizer control system.

NOTE:

As soon as the ignition switch is turned ON, ECM and Immobi-
lizer Control Module diagnose if a trouble has occurred in the
immobilizer control system. While the diagnosis is being
made, the malfunction indicator lamp (“CHECK ENGINE”
light) stays ON and if the diagnosis result is “abnormal”, it im-
mediately changes to flashing but if the result is “normal”, it
remains ON. Diagnosis takes about 3 seconds at maximum.

When ECM and Immobilizer Control Module detects a trouble
which has occurred in the above areas it stores DTC corresponding
to the exact trouble area in ECM and Immobilizer Control Module
memaory.

DTCs stored in memory of each controlier (immobilizer Control
Module and ECM) can be read by using the following procedure.

For immobilizer Control Module

With the ignition switch turned ON, Immobilizer Control Module out-
puts the result (Diagnostic trouble code (DTC)) of diagnosing the
above area through the diagnostic output terminal of the immobiliz-
er diagnostic coupler. This can be read by checking deflection of the
voltmeter indicator as it deflects when the positive probe and the
negative probe of the voltmeter are connected to the diagnostic out-
put terminal and the ground terminal respectively.
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For ECM
With the ignition switch turned ON and the diagnostic switch termi-

nal grounded, ECM outputs the result (Diagnostic trouble code
(DTC)} of diagnosing above area of the immobilizer control system
and the result {Diagnostic trouble code) of the electronic fuel injec-
tion system by flashing the malfunction indicator lamp ("CHECK

ENGINE” light).

CHECK
ENGINE

1. Monitor coupler

2. Service wire

A: Diagnosis switch terminal
B: Ground terminal

NOTE:
When atrouble exists in the immobilizer control system (when Immobilizer Conirol Module or ECM detects

a diagnostic trouble code (DTC)), ECM will stop operation of the injector and ignition of spark plug.
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1. Monitor Coupler

2. Service wire

A: Diagnosis switch terminal
B: Ground terminal

CHECK
ENGINE

1. lmmobilizer diagnostic coupler

DIAGNOSIS

ECM and Immobilizer Control Module have on-board diagnostic
system (a system self-diagnosis function) as described previously.
Investigate where the trouble is by referring to “Diagnostic Flow
Table” and “Diagnostic Trouble Code Table” on later pages.

PRECAUTIONS IN DIAGNOSING TROUBLES

[PRECAUTIONS IN IDENTIFYING DIAGNOSTIC TROUBLE
CODE]

ECM

¢ Before identifying diagnostic trouble code indicated by malfunc-
tion indicator lamp (“CHECK ENGINE” light), don’t disconnect
couplers from ECM, battery cable from battery, ECM ground wire
harness from engine.
Such disconnection will clear trouble codes for electronic fuel in-
jection system stored in memory of ECM.

¢ If abnormality or malfunction lies in two or more areas, malfunc-
tion indicator tamp (“CHECK ENGINE” light) indicates applicable
codes three times each.
And flashing of these codes is repeated as long as diagnosis ter-
minal is grounded and ignition switch is held at ON position.

® When ECM detects a trouble in both electronic fuel injection sys-
tem and immobilizer control system, malfunction indicator lamp
(“CHECK ENGINE” light) indicates trouble codes of both systems
alternately while the ignition switch is turned ON and the diagno-
sis terminal is grounded.

¢ Take a note of diagnostic trouble code indicated first.

Immobilizer Control Module
® Take a note of diagnostic trouble code indicated first.
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[INTERMITTENT TROUBLES]
® There are cases where output of diagnostic output terminal and/
or malfunction indicator lamp (“CHECK ENGINE” light} indicate

a diagnostic trouble code representing a trouble which occurred

only temporarily and has gone. In such case, it may occur that

good parts are replaced unnecessarily. To prevent such accident,
be sure to follow instructions given below when checking by using

“Diagnostic Flow Table".

* When trouble can be identified, it is not an intermittent one:
Check coil antenna, ignition key, wires and each connection
and if they are all in good condition, substitute a known-good
ECM and recheck.

* When trouble can not be identified but output of diagnostic out-
put terminal and/or malfunction indicator lamp (“CHECK EN-
GINE” light) indicate a trouble code:

Diagnose trouble by using that code No. and if ignition key, coil
antenna, wires and each connection are all in good condition,
turn OFF ignition switch and then ON.
Then check what malfunction indicator lamp (“CHECK ENGINE”
light) and/or output of diagnostic output terminal indicate.
Only when they indicate trouble code again, substitute a known-
good ECM or Immobilizer Control Module and check again.
If they indicate not trouble code but normal code, it means that an
intermittent trouble did occur and has gone. In this case, check
wires and connections carefully again.

[NOTES ON SYSTEM CIRCUIT INSPECTION]
Refer to “Precautions for Electrical Circuit Service” and “Intermit-
tents and Poor Connection” in SECTION 0A.
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[Precaution after replacing ECM or immobilizer Control Module]

e When ECM was replaced, including when replaced because re-
checking by using a known-good ECM was necessary during
trouble diagnosis, the ECM/Immobilizer Control Module code
must be registered in ECM and Immobilizer Control Module by
performing procedure described in “Procedure after ECM Re-
placement” on p.8G-27. Ifitis not registered, the engine would not
start and accurate trouble diagnosis would not be assured.

¢ When Immobilizer Control Module was replaced, including when
replaced because rechecking by using a known-good Immobiliz-
er Control Module was necessary during trouble diagnosis, the
Transponder code and ECM/Immobilizer Control Module code
must be registered in Immobilizer Contro! Module and ECM/Im-
mobilizer Controt Module code in ECM by performing procedure
described in “Procedure after Immobilizer Control Module Re-
placement” on p.8G-26. If they are not registered, the engine
would not start and accurate trouble diagnosis would not be as-
sured.
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DIAGNOSTIC FLOW TABLE
STEP ACTION YES NO
1 1) Make sure that diagnosis switch ter- | Go to Step 3. ¢ |f malfunction indicator lamp remains

minal for Electronic Fuel Injection
System is not grounded by service
wire. See Fig. 1.

2) Check malfunction indicator lamp
(“"CHECK ENGINE" light) while igni-
tion switch is ON {but without start-
ing engine). See Fig. 2.

Dces malfunction indicator lamp
flash?

ON, go to Step 2.

¢ |f malfunction indicator lamp remains
OFF, go to “MALFUNCTION INDICA-
TOR LAMP CHECK” in Section 6.

switch terminal for Electronic Fuel In-
jection System. See Fig. 3.

Is there diagnostic trouble code (DTC)
for immobilizer control system?
(Refer to ECM side in “DIAGNOSTIC
TROUBLE CODE TABLE” section.)

DTC No.

2 Using service wire, ground diagnosis immobilizer control | Go to “MALFUNCTION
switch terminal for Electronic Fuel In- system is in good INDICATOR LAMP CHECK” in
jection System. See Fig. 3. condition. Section 6.
Does malfunction indicator lamp
(“CHECK ENGINE?” light) flash?
3 Does malfunction indicator lamp Go to Step 4. Go to “MALFUNCTION
{“CHECK ENGINE” light) flash as Fig. INDICATOR LAMP CHECK” in
4. Section 6.
4 1) Connect positive probe of analog e If deflection of Go to table A.
type voltmeter to diagnostic output voltmeter indi-
terminal of immobilizer diagnostic cates “No code”,
coupler and negative probe to go to Step 5.
ground of immobilizer diagnostic » [f deflection of
coupler with ignition switch turned voltmeter indi-
ON. See Fig. 5. cates DTC No.,
2) Is it possible to read diagnostic go to flow table
trouble code {DTC) by checking for DTC No.
deflection of voltmeter indicator?
(Refer to immobilizer Control Mod-
ule side in “DIAGNOSTIC
TROUBLE CODE TABLE" section.)
5 Using service wire, ground diagnosis Go to flow table for | Substitute a known-gocd ECM (PCM)

and recheck.

NOTE:

After replacing with a known-good
ECM (PCM), register ECM/Immohbiliz-
er Control Module code in ECM
(PCM) by performing procedure de-
scribed in “Procedure after ECM
(PCM) Replacement” section,

Fig. 2 for Step 1

CHECK
ENGINE
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Fig. 3 for Step 2 and Step 5 Fig. 4 for Step 3 Fig. 5 for Step 4

“CHECK ENGINE” light I—m——oﬁ

——a= TIME (sec.)

1. Monitor coupler 1. Immobitizer diagnosis coupter
2. Service wire

A: Diagnosis switch terminal

B: Ground terminal
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DIAGNOSTIC TROUBLE CODE TABLE

Immobilizer Control Module side

EXAMPLE :e COIL ANTENNA FAILURE (CODE NO. 13)

. CODENo. 13 ; . CODENo.13 | CODENo.13
3 3 {1 3 I 3 i
High == - S, o, ——— — =
Voltmeter Indicator l I I ﬂ_ﬂ_ﬂ._
Low — PR I
1.5 2.0 4 3.0 3.0 TIME (sec)

o NORMAL (No code)
High

Woltmeter Indicator
Low

botnteshes]
/ / I \\ TIME (sec)
05 05 05 0505

DIAGNOSTIC TROUBLE CODE
DIAGNQOSTIC AREA DIAGNOSIS

NO. VOLTMETER INDICATION

_ H |“ H This code appears when none of the

Normal (No code) other codes are identified.
11
— Transponder code
o U L

12 | I Immobilizer Control Module

= Coil ition k ™ Diagnose trouble according to
13 \ | | . °_’l "?‘”tte““a or 'g“’“"” ey wit "DIAGNOSTIC FLOW TABLE" corre-
uilt-in transponder sponding to each code No.

21 ECM/Immobilizer Control Module code

22 Ignition switch circuit
23 | | ] Setial data link wire

ECM side
To learn how to read diagnostic trouble code (DTC) from flashing of malfunction indicator lamp (“CHECK ENGINE”
light), refer to SECTION 6E1 or 6E2.

DIAGNOSTIC TROUBLE CODE
MALFUNCTION INDICATOR lamp DIAGNOSTIC AREA DIAGNOSIS
(“CHECK ENGINE” light) INDICATION

NO.

This code appears when it is confirmed
that none of other trouble codes is set
12 l I | | | Normal . o
for immobilizer control system or elec-
tronic fuel injection system.
ECM/Immobilizer Control
Module code .
84 | I [ | I | | | | | | I Diagnose trouble according to “DIAG-
NQSTIC FLOW TABLE" corresponding

82 ! I | I ] I | I | l | ECM to each code No.
83 H]H H | H | H' | Serial data link wire
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TABLE A DTC IS NOT OUTPUT FROM DIAGNOSTIC OUTPUT TERMINAL

A3 {m)

/};n\ /3

A3

a5 | a7l

— A7

A5

4-1

e |
! 4-2
In cabin

. Main fuse

. Main relay

. Immobilizer Control Medule

. Immobilizer diagnestic coupler
. Ground terminal

. Diagnostic cutput terminal

. To ECM

RN
PR -

STEP

ACTION

YES

NO

Check voitage between A3 terminal
and body ground with ignition switch
turned ON,

Is it 10-14v?

Go to Step 2.

“(f)” wire open.

1) Connect voltmeter between A5
terminal and body ground.
2) Does voltmeter indicator deflect?

Go to Step 3.

® Poor A3, A5 or A7 connection.

® “(h)" wire of A7 terminal open.

® “(m)” wire between A5 terminal and
diagnostic output terminal of immobi-
lizer diagnostic coupler short.

If wire and connections are OK, substi-

tute a known-good Immobilizer Control

Module and recheck.

NOTE:

After replacing with a known-good

Immobilizer Control Medule, register

ECM/Immobilizer Control Module

code in ECM and Transponder code

and ECM/immobilizer Control Mod-

ule code in Immobilizer Control

Module by performing procedure

described in “Procedure after Immo-

bilizer Control Module Replace-

ment” section.

1} Connect voltmeter between diag-
nostic output terminal of immobiliz-
er diagnostic coupler and body
ground.

2) Isit possible to read DTC by check-
ing deflection of voltmeter indica-
tor?

“{n)” wire of ground
terminal for immo-
bilizer diagnostic
coupler open,

“{(m)” wire between A5 terminal and diag-
nostic ouiput terminal of immobilizer
diagnostic coupler open.
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DTC11 TRANSPONDER CODE NOT MATCHED

DESCRIPTION:
Immobilizer Control Module checks if Transponder code transmitted from ignition key and that registered in Immo-
bilizer Control Module match when ignition switch is ON. If they do not, this DTC is set.

INSPECTION:

Register ignition key with built-in transponder by using TECH1 (TECH1 cartridge for immobilizer control system

and TECH 1A kit) and performing following steps.

1) Register Transponder code in Immobilizer Control Module by performing procedure described in “How to regis-
ter ignition key” section.

2) Turn ignition switch OFF, then turn it ON and check that DTC11 is not set.

DTC31 TRANSPONDER CODE NOT REGISTERED

DESCRIPTION:

Immobilizer Control Module checks if Transponder code transmitted from ignition key and that registered in Immo-

bilizer Gontrol Module match when ignition switch is ON. If there is no Transponder code registered in Immobilizer

Control Module, this DTC is set.

INSPECTION:

Register ignition key with built-in transponder by using TECH1 (TECH1 cartridge for immobilizer control system

and TECH 1A kit) and performing following steps.

1} Register Transponder code in lmmobilizer Control Module by performing procedure described in “How to regis-
ter ignition key” section.

2} Turn ignition switch OFF, then turn it ON and check that DTC31 is not set.

DTC12 FAULT IN IMMOBILIZER CONTROL MODULE
DESCRIPTION:

This DTC is set when an internal fault is detected in Immobilizer Control Module.

INSPECTION:
STEP ACTION YES NO
1 1) Ignition switch “OFF", Substitute a known-good Immobilizer { Repair or replace.
2) Disconnect connectors from Immobi- | Control Module and recheck.
tizer Control Module. NOTE:

3) Check for proper connection to Im- | After replacing with a known-good
mobilizer Control Module at all termi- | Immobilizer Control Module, register
nals. ECM/immobilizer Control Module
Are they in good condition? code in ECM and Transponder code

and ECM/immobilizer Control Mod-

ule code in Immobilizer Control

Module by performing procedure

described in “Procedure after iImmo-

bilizer Control Module Replace-
ment” section,
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DTC13 NO TRANSPONDER CODE TRANSMITTED OR COIL ANTENNA

OPENED/SHORTED

S

0

1. Main fuse

2. Main relay

3. Immaobilizer
Control Module

. Coil antenna

. To ECM

DESCRIPTION:
Immobilizer Control Module energizes the coil antenna when the ignition switch is ON and reads Transponder code
from the ignition key. When Immobilizer Control Module cannot read Transponder code from the ignition key even
when the coil anienna is energized, this DTC is set.

INSPECTION:

STEP

ACTION

YES

NO

1

Does ignition key being used have built-in trans-
ponder? (See Fig. 1)

Goto Step 2.

Replace ignition key with built-in trans-
ponder and follow “DIAGNOSTIC
FLOW TABLE” again.

1) Disconnect coil antenna coupler with ignition
switch turned OFF.

2) s there continuity between coil antenna cou-
pler terminals A and B?
(See Fig. 2)

Go to Step 3.

Coil antenna open.

Measure resistance between terminals of coil an-
tenna coupler and body ground. (See Fig. 3)
Is it o (infinity) &2 ?

Goto Step 4.

Coil antenna shorted to ground.

1)} With coil antenna coupler disconnected, dis-
connect Immobilizer Control Module coupler.
2) Measure resistance between coil antenna ter-
minals of Immaobilizer Control Module coupler.
(See Fig. 4)
Is it e (infinity) Q ?

Gio to Step 5.

“(k)” wire shorted to “(l)"wire.

Measure resistance between terminal A1 of Im-
mebilizer Control Module coupler and body
ground.

(See Fig. 5)

Is it o {infinity) Q ?

Go to Step 6.

(k)" wire shotted to ground.

Measure resistance between terminal A2 of Im-
mobilizer Control Module coupler and body
ground. (See Fig. 6)
Is it o« (infinity) Q ?

GotoStep 7.

“{1)" wire shorted to ground.

1} Connect coil antenna coupler.

2} Is there continuity between Immobilizer Con-
trol Module coupler terminals A1 and A2?
(See Fig. 7)

Go to Step 8.

® “(k)" or “(I)" wire open
® Poor coil antenna-~-to-coupler
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DTC13 NO TRANSPONDER CODE TRANSMITTED OR

COIL ANTENNA OPENED/SHORTED (CONTINUED)
STEP ACTION YES NO
8 Poor A1 or A2 connection. Go to Step 9. Faulty coil antenna.

1} If connections are OK, connect
Immobilizer Control Module
coupler and substitute a known-
good coil antenna.

2) 1s DTC 13 also indicated with
ignition switch turned ON?

9 Is DTC 13 still indicated even when | Substitute a known-good Immobilizer Con- | Faulty ignition key.
another ignition key (with buiit-in trol Module and recheck.

transponder) for that vehicle used? | NOTE:

After replacing with a known-good
Immobilizer Control Module, register
ECM/Immobilizer Control Module code
in ECM and Transponder code and
ECM/Immobilizer Control Module code
in Immobilizer Control Module by
performing procedure described in
“Procedure after Inmobilizer Control
Module Replacement” section.

Fig. 1 for step 1 Fig. 2 for step 2 Fig. 3forstep 3

S
=== oy
Ignition key with built-in
transponder
1. Coil antenna 1. Coil antenna
coupler coupler

Fig. 4 forstep 4 Fig. 6 for step 6

Q
J - Q Q
1. Immobilizer Control 1. Immobilizer Contro)

1. Immcbilizer Control
ler
Medule coupler Module couple Module coupler

Fig. 7 forstep 7

Al A2 1

1. Immobilizer Control Module coupler




IMMOBILIZER CONTROL SYSTEM (IF EQUIPPED) 8G-17

DTC21 ECM/IMMOBILIZER CONTROL MODULE CODE NOT MATCHED
(IMMOBILIZER CONTROL MODULE SIDE)
DTC81 (E%MII!\SIIM%BILIZER CONTROL MODULE CODE NOT MATCHED
ECM SID
DTC84 ECM/IMMOBILIZER CONTROL MODULE CODE NOT REGISTERED

DESCRIPTION:

o DTC21
Immobilizer Control Module checks if ECM/Immobilizer Control Module code transmitted from ECM and that reg-
istered in Immobilizer Contro! Module match when ignition switch is ON. If they do not, this DTC is set.

e DTC81
ECM checks if ECM/Immobilizer Control Module code transmitted from Immobilizer Control Module and that reg-
istered in ECM match when ignition switch is ON. If they do not, this DTC is set.

e DTC84
ECM checks if code transmitted from Immobilizer Control Module and that registered in ECM match when ignition
switch is ON. If there is no ECM/Immobilizer Control Module code registered in ECM, this DTC is set.

INSPECTION:
Perform procedure described in “Procedure after ECM Replacement’ section.



8G-18 IMMOBILIZER CONTROL SYSTEM (IF EQUIPPED)

DTC22 IGNITION SWITCH CIRCUIT OPEN/SHORT
3
@
Ad

1. Main fuse

2. Ignition switch

3. Immobilizer

Control Module

DESCRIPTION:

Immobilizer Control Module monitors ignition signal when the ignition switch is ON. This DTC is set when no ighition
signal input is detected by Immobilizer Control Module.

INSPECTION:

STEP

ACTION

YES

NO

1

Check voltage between Immobilizer
Control Module coupler terminal A4
and body ground with ignition
switch turned ON.

(See Fig.1)

Is it 10-14V7?

Poor A4 terminal connection.

If connection is OK, substitute a
known-good Immobilizer Control
Module and recheck.

NOTE:

After replacing with a know-good
Immobilizer Control Madule, reg-
ister ECM/Immobilizer Control
Module code in ECM and Trans-
ponder code and ECM/Immobiliz-
er Control Module code in Immo-
bilizer Control Module by per-
forming procedure described in
“Procedure after Immobilizer
Control Module Replacement”
section.

“(g)” wire open or short.

Fig. 1 for step 1

A4
1. Immaobilizer Control Module




IMMOBILIZER CONTROL SYSTEM (IF EQUIPPED) 8G-19

DTC23 NO ECM/IMMOBILIZER CONTROL MODULE CODE TRANSMITTED
FROM ECM OR DLC CIRCUIT OPENED/SHORTED
DTC83 NO ECM/IMMOBILIZER CONTROL MODULE CODE TRANSMITTED
FROM IMMOBILIZER CONTROL MODULE OR DLC CIRCUIT

OPENED/SHORTED

1

/

A8<a @ 0]

(i}
U]

U

to data link connector (DLC)

2

. 10 ABS control module (if equipped with ABS)

P = 'oSDM(i equipped with AIRBAG) 1. Immobilizer Control Module

2. ECM

DESCRIPTION
When the ignition switch is ON, Immobilizer Control Module requests ECM and ECM requests Immobilizer Control
Module to transmit ECM/Immobilizer Contro! Module code. If ECM/Immobilizer Controt Module code is not trans-
mitted from ECM or Immobilizer Control Module, Immobilizer Control Module sets DTC23 and ECM sets DTC83.

INSPECTION:

STEP

ACTION

YES

NO

1

Check voltage between
Immobilizer Control Mod-
ule coupler terminal A8
and body ground with igni-
tion switch turned ON.,

Is it 4-5V7?

Go to Step 2.

wire

“(i)ll
short.

or

“(j)l!

1) Disconnect ECM cou-
pler with ignition
switch turned OFF.

Is there continuity be-
tween Immobilizer
Control Module cou-
pler terminal A8 and
Data link connector
terminal of ECM cou-
pler? (For positions of
Data link connector
terminal of ECM cou-
pler, refer to Section
6E1 or 6E2.

2)

Poor A8 connection (Immobilizer Control Module) or

Poor Data link connector terminal connection (ECM).

If connections are OK, substitute a known-good ECM

or Immobilizer Control Module and recheck.

NOTE :

¢ After replacing with a known-good ECM, register
ECM/immobilizer Control Module code in ECM
by petforming procedure described in “Proce-
dure after ECM Replacement” section.

e After replacing with a known-good Immobilizer
Control Module, register ECM/Immobilizer Con-
trol Module code in ECM and Transponder code
and ECM/Immobilizer Control Module code in
Immobilizer Control Module by performing pro-
cedure described in “Procedure after Inmobiliz-
er Control Module Replacement” section.

“0i)" or “(j)" wire be-
tween Immobilizer
Control Module and
ECM open.

Fig. 1 for step 1

Fig. 2 for step 2

1

e

A8

1. Immobilizer Control Module

1. Immobilizer Control Module coupler disconnected

Connect to Data link connector terminal

(Lf of ECM coupler disconnected




8G-20 IMMOBILIZER CONTROL SYSTEM (IF EQUIPPED)

DTC82 FAULT IN ECM

DESCRIPTION:
This DTC is set when an internal fault is detected in ECM.

INSPECTION:

STEP

ACTION

YES

NO

1

1} Ignition switch “OFF".

2) Disconnect connectors from
ECM.

3) Check for proper connection
to ECM at all terminals.
Are they in good condition?

Substitute a known-good ECM and recheck.
NOTE:

After replacing with a known-good ECM,
register ECM/Immobilizer Control Module
code in ECM by performing procedure de-
scribed in “Procedure after ECM Replace-
ment” section.

Repair or replace.




IMMOBILIZER CONTROL SYSTEM (IF EQUIPPED) 8G-21

INSPECTION OF ECM, IMMOBILIZER
CONTROL MODULE AND ITS CIRCUIT

ECM, Immobilizer Control Module and its circuit can be checked at
ECM wiring couplers and Immobilizer Control Module wiring cou-
pler by measuring voltage and resistance. Described here is only
inspection of Immobilizer Control Module. For inspection of ECM,
refer to “SECTION 6E1 or 6E2”.

CAUTION:

Immobilizer Control Module cannot be checked by itself. It
is strictly prohibited to connect voltmeter or ohmmeter to
Immobilizer Control Module with coupler disconnected
from it.

Voitage Check
2. Al | Az Az | oae 1) Remove Immobilizer Control Module from body with ignition
™~ e | o | 2 | s | Ao switch OFF, referring to p. 8G-24.
2) Connect Immobilizer Control Module coupler to Immobilizer
Control Module.
3) Check voltage at each terminal of coupler connected.
1. Immobilizer Control Madule NOTE:
§' gm;mbi"zer Control Medule Coupler As each terminal voltage is affected by the battery voltage,
- Body ground confirm that it is 11V or more when ignition switch is ON.
NORMAL
TERMINAL
CIRCUIT VOLTAGE CONDITION
Al Coil antenna 1 ov
A2 Coil antenna 2 ov Ignition switch ON
A3 Power source 10 — 14V
" 10 — 14V Ignition switch ON
A4 Ignition signal — -
0-038Vv Ignition switch OFF
AG bi . iout 0-—14V Ignition switch ON
lagnosis cutpu
J P ov Ignition switch OFF
AB Blank - -
A7 Ground - -
Data link connector
A _ " .
8 (Serial data terminal) 4 -5V Ignition switch ON
A9
A10 Blank - -
NOTE:

When measuring voltage at A1 and A2 terminals with ignition switch turned ON, be sure to turn ignition
switch ON before connecting positive probe of voltmeter to A1 or A2 terminal. If it is not turned ON first,
DTC13 (Diagnostic Trouble Code 13) may be indicated.



8G-22 IMMOBILIZER CONTROL SYSTEM (IF EQUIPPED)

Resistance Check
1) Disconnect Immobilizer Control Module couplers from Immobi-
lizer Control Module with ignition switch OFF.

CAUTION:
Never touch terminals of Immobilizer Control Module it-
self or connect voltmeter or ohmmeter.

Q
o 2) Check resistance between each terminal of coupler discon-
nected.
;
CAUTION:
e Be sure to connect chmmeter probe from wire harness
side of coupler.
® Be sure to turn OFF ignition switch for this check.
¢ Resistance in table below represents that when parts
temperature is 20°C (68°F).
1. Immobilizer Control Module
coupler disconnected
2. Ohmmeter
NORMAL
TERMINAL CIRCUIT RESISTANCE CONDITION
Al-A2 Coil antenna Continuity -




IMMOBILIZER CONTROL SYSTEM (IF EQUIPPED) 8G-23

ON-VEHICLE SERVICE

PRECAUTIONS IN HANDLING IMMOBILIZER
CONTROL SYSTEM

¢ Don’t turn ON ignition switch with ignition key for immobilizer con-
trol system put together with another one or placed quite close to
another one. Or the system may detect abnormal ¢ondition and
prevent engine from starting.

¢ Do not turn ON ignition switch by using ignition key with any type
of metal wound around its grip or in contact with it. Or the system
may detect abnormal condition and prevent engine from starting.

® Do not leave ignition key where high temperature is anticipated.
High temperature will cause transponder in ignition key to be ab-
normal or damaged.

® Do not turn ON ignition switch with a radio antenna placed near
coil antenna or its harness to Immobilizer Control Module. Or the
system may detect abnormal condition and prevent engine from
starting.




8G-24 IMMOBILIZER CONTROL SYSTEM (IF EQUIPPED)

1. Immobilizer Control Module

1. Steering ¢elumn lower cover

1. Coil antenna

IMMOBILIZER CONTROL MODULE

Removal

1) Disconnect negative (=) cable at battery.

2) Remove steering column hole cover.

3) Disconnect coupler at Immobilizer Control Module.
4) Remove immobilizer control module.

Installation
Reverse removal procedure for instaliation

NOTE:

After replacing Immobilizer Control Module, be sure toregister
Transponder code and ECM/Immobilizer Control Module code
in Immobilizer Control Module and ECM/immobilizer Control
Module code in ECM by performing procedure described in
“Procedure after Immobilizer Control Module Replacement”
section.

COIL ANTENNA

Removal

1) Disconnect negative {(—) cable at battery.

2) Remove steering column upper and lower cover by removing 3
SCrews.

3) Remove steering column hole cover.

4) Remove coil antenna.

Installation
For installation, reverse removal procedure.



IMMOBILIZER CONTROL SYSTEM (IF EQUIPPED} 8G-25

{B)or (D)

OR

1. Data link connector (DLC)

S

1. Ignition key with built-in transponder

HOW TO REGISTER IGNITION KEY

Register the ignition key with a built-in transponder in Immobilizer

Control Module by using the following procedure.

1) Prepare TECH 1 (TECH 1A kit and caritidge forimmobilizer con-
trol system).

2) Withignition switch OFF, connect TECH 1 to data link connector
(DLC) located on underside of instrument panef at driver’s seat
side.

Special Tool

(A): Tech 1A

(B): 96 immobilizer cartridge or (D): Inmobilizer cartridge 1.1

(C): 16/12 pin DLC adapter
OR

(A): Tech 1A

{D): Immobilizer cartridge 1.1

{E): 16/14 pin DLC cable

{F): 14/26 pin DLC cable (Use this cable if 16/14 pin DL.C
cable is not available)

NOTE:
For operation procedure of TECH 1, refer to TECH 1 opera-
tor’s manual.

3) Prepare ignition key with a built-in transponder. And then turn
ignition switch ON by using it.

4) Number of Transponder codes for ignition key with a built-in
transponder that can be registered in Immobilizer Control Mod-
ule is limited to 4. If needed, clear all Transponder codes for igni-
tion key with a buili-in transponder that have been registered in
Immobilizer Control Module by executing the “CLR. TRANS
COD {(CLEAR TP CODE)"” command in the SELECT MODE
menu by using TECH 1.

NOTE:

When “CLR. TRANS COD (CLEAR TP CODE)” command is
executed with the malfunction indicator lamp (“CHECK EN-
GINE” light) ON, it remains ON even after execution of that
command is over. it will start flashing when the ignition
switch is turned OFF once and then turned ON after some
seconds.

5) Using TECH 1, register Transponder code in Immobilizer Con-
trol Module by executing “ENT. TRANS COD (ENT. TP CODE)”
command in SELECT MODE menu.

6) Make sure that malfunction indicator lamp (“CHECK ENGINE”
light) lights when ignition switch is turned OFF once and then
ON.



8G-26 IMMOBILIZER CONTROL SYSTEM (IF EQUIPPED)

7} If any other Transponder code for ignition key with a built-in
transponder needs fo be registered, repeat above steps 3}, 5)
and 6).

NOTE:

e Up to 4 Transponder codes for ignition key with a built-in
transponder can be registered.

¢ |t is not possible to register the same Transponder code
for ignition key with a built-in transponder as the one al-
ready registered in Inmobilizer Control Module,

PROCEDURE AFTER IMMOBILIZER
CONTROL MODULE REPLACEMENT

When Immobilizer Control Module was replaced, including when

replaced because rechecking by using a known-good Immobilizer

Control Module was necessary during trouble diagnosis, register

Transponder code and ECM/Immobilizer Control Module code in

Immobilizer Control Module and ECM/Immobilizer Control Module

code in ECM by performing following procedure.

1) Perform steps 1) and 2) described in “How to register ignition
key” section.

2) Prepare ignition key with a built-in transponder. And then turn
ignition switch ON by using it.

3) Using TECH 1, clear all transponder codes registered in Immo-
bilizer Control Module by executing “CLR. TRANS COD
{CLEAR TP CODE)"” command in SELECT MODE menu.

NOTE:

When “CLR. TRANS COD (CLEAR TP CODE)” command is
executed with the malfunction indicator lamp (“CHECK EN-
GINE” light) ON, it remains ON even after execution of that
command is over. It will start flashing when the ignition
switch is turned OFF once and then turned ON after some
seconds.

4) Using TECH 1, register Transponder code in Immobilizer Con-
trol Module by executing “ENT. TRANS COD (ENT. TP CODE)”
command in SELECT MODE menu.

5) Using TECH 1, register ECM/Immobilizer Control Module code
in both immobilizer Controf Module and ECM by executing “RE-
CORD ECU (RECORD ECM/ICM)" command in SELECT
MODE menu.

6) Make sure that malfunction indicator lamp (“CHECK ENGINE”
light) lights when ignition switch is turned OFF once and then
ON.

7) If any other Transponder code for ignition key with a built-in
transponder needs to be registered, repeat above steps 2), 4)
and 6).

NOTE:

¢ Up to 4 Transponder codes for ignition key with a built-in
transponder can be registered.

¢ It is not possible to register the same Transponder code
for ignition key with a built-in transponder as the one al-
ready registered in Immobilizer Control Module.



IMMOBILIZER CONTROL SYSTEM (IF EQUIPPED) 8G-27

PROCEDURE AFTER ECM
REPLACEMENT

When ECM was replaced, including when replaced because re-

checking by using a known-good ECM was necessary during

trouble diagnosis, register ECM/Immobilizer Control Module code

in ECM by performing following procedure.

1) Perform steps 1) and 2) described in “How to register ignition
key” section. And then turn ignition switch ON.

2) Using TECH1, register ECM/Immobilizer Control Module code in
ECM by executing “RECORD ECU (RECORD ECM/ICMY” com-
mand in SELECT MODE menu.

NOTE:
For operation procedure of TECH 1, refer to TECH1 opera-
tor’s manual.

3) Make sure that malfunction indicator lamp (“CHECK ENGINE”
light) lights when ignition switch is turned OFF once and then
ON.

SPECIAL TOOLS

1

09931-76011
Tech-1 (scan tool) kit

Rl S

O No;,

Storage case

Operator's manual

Tech 1A

DLC cable

(14/26 pin, 09931-76040)
Test lead/probe

Power source cable

DLC cable adapter
Self-test adapter

96 immobilizer cartridge or 09931-96020
immobilizer cartridge 1.1 16/12 pin DLC adapter

NOTE:

Use this cable only with Im-
mobilizer cartridge 1.1.

Use of this cable with 96
immobilizer cartridge will
disable 96 immobilizer car-
tridge from operating prop-
erly.

09931-76030
16/14 pin DLC cable




BODY SERVICE 9-1

SECTION 9

BODY SERVICE

WARNING:

result in severe injury.

beforehand. (Refer to Section 10B.)

For vehicles equipped with Supplemental Restraint (Air Bag) System

e Service on and around the air bag system components or wiring must be performed only by an autho-
rized SUZUK! dealer. Refer to “Air Bag System Components and Wiring Location View” under “Gener-
al Description” in air bag system section in order to confirm whether you are performing service on
or near the air bag system components or wiring. Please observe all WARNINGS and “Service Precau-
tions” under “On-Vehicle Service” in air bag system section before performing service on or around
the air bag system components or wiring. Failure to follow WARNINGS could result in unintentional
activation of the system or could render the system inoperative. Either of these two conditions may

® Technical service work must be started at least 90 seconds after the ignition switch is turned to the
“LOCK” position and the negative cable is disconnected from the battery. Otherwise, the system may
be activated by reserve energy in the Sensing and Diagnostic Module (SDM).

e When body servicing, if shock may be applied to air bag system component parts, remove those parts

NOTE:

Fasteners are important attaching parts in that they could affect the performance of vital components and
systems, and/or could result in major repair expense. They must be replaced with one of the same part
number of with an equivalent patt if replacement becomes necessary.

Do not use a replacement part of lesser quality or substitute a design. Torque values must be used as spe-
cified during reassembly to assure proper retention of these parts.

CONTENTS

GLASS, WINDOWS AND MIRRORS ..... 9- 2 FrontSeat .............. ... ... i, 9-31
FrontDoorGlass ..................... 9- 2 RearSeat