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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-
nance easier or instructions clearer.

WARNING:

This service manual is intended for authorized
SUZUKI dealers and qualified service me-
chanics only. Inexperienced mechanics 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:

e 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-
nents or wiring. Please observe all WARN-
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.

o 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 (on or arcund air bag system compo-
nents or wiring). Modifications can adverse-
ly affect air bag system performance and
lead to injury.

e If 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 module (SDM),
seat belt pretensioner (if equipped) before-
hand to avoid component damage or unin-
tended activation.




FOREWORD

This SERVICE MANUAL is a supplement to SQ416/SQ420/5Q625 SERVICE MANUAL (SER-
VICE MANUAL 99500-65D00, UNIT REPAIR MANUAL 99501-85D00) and SQ416/5Q420/
50625 WIRING DIAGRAM MANUAL (99512-65D00-015)

Applicable model: $Q420WD

It described only different servicing information of SQ420WD as compared with SQ41 6/5Q420/
SQ625.

Therefore, whenever servicing SQ420WD, consult this service manual first.

And for any section, item or description not found in this service manual, refer to the above men-
tioned manuals.

When replacing parts or servicing by disassembling, it is recommended to use SUZUKI genuine
parts, tools and service materials (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.
SQ416/5Q420/8Q625 Service Manual 99500-65D00
(Volume 1 and 2)

SQ416/SQ420/5Q625 Unit Repair Manual 99501-65D00

( For Manual Transmission, Automatic Transmission,
Transfer and Differential.)

| SQ416/SQ420/5Q625 Wiring Diagram Manual 99512-65D00-015

SUZUKI MOTOR CORPORA\TION
OVERSEAS SERVICE DEPARTMENT

© COPYRIGHT SUZUKI MOTOR CORPORATION 1998
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GENERAL INFORMATION 0OA-1

SECTION 0A E

GENERAL INFORMATION

NOTE:
For the descriptions (items) not found in this section, refer to the same section of the Service Manual men-

tioned in FOREWORD of this manual.

CONTENTS

LIDENTIFICATION INFORMATEON . . .. ... oieiett ettt st ettt eaneeeanntsvessraneeennns. OA-1 |
[Engine 1dentification NUMDET . . ... ... .o.ueeeeneeeneeeeeeeeseeuaatenienseeiseseeeenseeeees 0A-T]

IDENTIFICATION INFORMATION
ENGINE IDENTIFICATION NUMBER

The number is punched on the cylinder block.
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SECTION 0B

B
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 nearthe 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 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).

NOTE:
For the descriptions (items) not found in this section, refer to the same section of the Service Manual men-
tioned in FOREWORD of this manual.

CONTENTS
[Maintenance Schedule under Normal Driving COnGfiONS . « . v evveneestrueroiranranssancronenes 0B- 2]
[Maintenance Recommended under Severe Driving Conditions ... .......ccvcveeirevveraann.... UB- 3]
[MAINTENANCE SERVICE ., ... .. ooieeeeieaitetatinnnnnetteeeeeeereeoeeereeeeeeeoeeen 0B- 4|
| 3T 10T T R R R R R 0B- 4]
RN B 1 I R R R R LR R R 0B-10
Electrical System .. .....ouuueun ittt ettt atas et tat it iie i OB-T1

| RECOMMENDED FLUIDS AND LUBRICANTS ..........coiiiiiiiiaeiniiaaneercn e OB-TT]




08-2 MAINTENANCE AND LUBRICATION

MAINTENANCE SCHEDULE
MAINTENANCE SCHEDULE UNDER NORMAL DRIVING CONDITIONS

This table includes services as scheduled up to 80,000 km
Interval: (48,000 miles) miIeage.lBeyond 80,000 k_m (48,000 miles),
This interval should be judged by carry out the same services at the same intervals respectively.
odometer reading or months, km (x1,000) { 1 |10 {20 [30 {40 |50 [60 | 70 | 80
whichever comes first. miles (x1,000) |06 | 6 |12 |18 [24 {30 [ 36 | 42 | 48

Months - | 6|12 {18 |24 |30 (38 | 42 | 48
1. ENGINE
1-1. Drive belt HEIREEEEEE R
1-2. Camshaft timing belt Replace every 100,000 km or 60,000 miles
1-3. Valve lash (clearance) - =]=]r]-T-7 [ -] -
1-4. Engine oil and oil filter Replace every 10,000 km or 6,000 miles
1-8. Engine coolant -|l-{t=-/-{R|~-|-]-1R
1-6. Cooling system hoses and connections - | - ! - [ - I ~ I
1-7. Exhaust pipes and mountings (except catalyst) -y - == i - - | = [I&R}
3. FUEL SYSTEM
3-1. Air cleaner filter element ; I I I R I | | R
3-2. Fuel tank cap, fuel lines and connections -] =-|=1- | - =1 - H&R)
3-3. Fuel filter Replace every 100,000 km or 60,000 miles
5. ELECTRICAL SYSTEM
5-1. Wiring harness and connections -1 -T-T-Tr[=T=-T-T1

NOTE:

“R”: Replace or change

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

e ltem 1-7 (R} is applicable to exhaust mounting rubber only.
o ltem 3-2 (R} is applicable to fuel tank cap only.

NOTE:
For Item 6. Chassis and Body, refer to the same section of the Service Manual mentioned in FOREWORD
of this manual.
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MAINTENANCE RECOMMENDED UNDER SEVERE DRIVING CONDITIONS

If the vehicle is usually used under the conditions corresponding to any severe condition code given below, itis
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

Severe . Maintenance ‘
Condition Code Maintenance Operation Maintenance Interval
I Every 12,000 miles
_ . (20,000 km}) or 12 months
— —CD-—— | Water pump (fan) drive belt -
R Every 24,000 miles
{40,000 km) or 24 months
Every 3,000 miles
AB—DEF Engine oil and oil filter R (5,000 km) or 3 months
For diesel engine, replace more often.
ABC—E— Exhaust pipes and mountings l ﬁ‘ge%g’gg? g]r“g Smonths
| Every 1,500 miles
. . (2,500 km)
— — — D —— | Air cleaner filter efement *1 -
R Every 12,000 miles
(20,000 km) or 12 months
ABCD—- | Brakediscsand pads {Front) ! Every 6,000 miles
Brake drums and shoes (Rear) (10,000 km) or & months
Every 6,000 miles
A B C—E— | Propeller shafts | (1 0’860 Kkm) or 6 months
AeC——F Manual transmission, transfer R Every 12,000 miles
and differential oil (20,000 km) or 12 months
A—QCw—F Automatic transmission fluid R évoe%gfk,gq(;ooin{!zesm onths
— — C——— | Drive axle shaft boots | 5‘?%22&? g‘rllse Sm onths
—— C——— Bolts and nuts on chassis T Every 6,000 miles
{suspension) (10,000 km) or 6 months
I Every 6,000 miles
&~ ——DE.. | Airconditioning fiter element *2 (10,000 km) or 6 months
(if equipped) R Every 24,000 miles
(40,000 km} or 24 months
NOTE:

“I” : Inspect and correct, replace or lubricate if necessary
“R”: Replace or change
“T”: Tighten to the specified torque
e *1: Inspect or replace 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,

Fan belt

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 under thumb pressure (about 10 kg or 22

ey Ib.).
@z .
sl @) NE Belt Tension:
! !)’\"" -(., . 15 — 17 mm (0.59 — 0.67 in.) as deflection (when inspec-
A Q/ tion)
N 15 — 16 mm (0.59 — 0.63 in.) as deflection (when adjust-
kTq‘\__!-_-..-:—-“'" ment)
NOTE:

When replacing belt with a new one, adjust belt tension to
8 — 10 mm (0.31 — 0.39 in,).

1. Fan {generator) belt 2. Checking point

1. Adjusting bol 3) If beltis too tight or too loose, adjust it to specification by adjust-
2. Pivot bolt ing alternator position.

\ 4) Tighten alternator adjusting bolt and pivot bolts.
5) Connect negative cable to battery.

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

A/C Compressor and/or Power Steering Pump Drive Belt
(If equipped)
Inspect beit for wear, deterioration and tension.

Belt Tension:

For A/C compressor drive belt : 8 — 10 mm (0.31 — 0.39in.)
deflection under 10 kg or 22 Ib pressure

For Power steering pump drive belt : 6 —7 mm (0.24 — 0.27 in.)
deflection under (10 kg, 22 Ib) pressure

ITEM 1-2

Camshaft Timing Belt Replacement
Replace timing belt referring to SECTION 6A3.

ITEM 1-3

Valve Lash Inspection
Inspect intake and exhaust valve lash and adjust as necessary re-
ferring to SECTION BAS3.

ITEM 1-4

Engine Qil and Oil Filter Change

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.
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1, (@)
1. Drainplug

1. Qilfilter

1. O-ring

1. Qil filter

1) Drain engine oil by removing drain plug.
2) After draining 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)

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

Special Tool
(A): 0991547810

4) Apply engine oil to oil filter O-ring.

5) Screw new filter on oil filter stand by hand until filter O-ring con-
tacts mounting surface.

CAUTION:

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

6) Tighten filter 7/6 turn from the point of contact with mounting sur-
face using an oil filter wrench.

Special Tool
(A): 09915-47810

Tightening Torque
(a): 23 N'm (2.3 kg-m, 17 lb-ft)
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Proper Engine Oil Viscosity Chart

| ToW >

SW-30, SW-40

°c_-80 -20 10 o 10 20 3 4p

°F 22 -4 14 32 50 68 86 104
Temperature

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

stick. (about 5.5 liters or 11.6/2.7 US/imp pt.). Filler inlet is atop
the cylinder head cover.

It is recommended to use engine oil of CD, CE or CF-4 class.
Select the appropriate oil viscosity according to the chart at the
ieft.

Engine oil capacity

Oil pan capacity
Oil filter capacity

About 5.0 liters (10.6/8.8 US/Imp pt.)
About 0.5 liters (1.1/0.9 US/Imp pt.)

NOTE:

Engine oil capacity is specified as above.

However, note that amount of oil required when actualiy
changing oil may somewhat differ from the data in above
table depending on various conditions (temperature, vis-
cosity, ete.).

8) Startengine and runitfor three minutes. Stop it and wait another

three minutes before checking oil level. Add oil, as necessary,
{o bring oil level to FULL level mark on dipstick.

NOTE:

Steps 1) — 7) outlined above must be performed with EN-
GINE NOT RUNNING. For step 8), be sure to have adequate
ventilation while engine is running.

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. Drain plug

2. Radiatorcap
3. Qilcooler pipe

1} Remove radiator cap when engine is cool.
2) Loosen radiator drain plug to drain coolant.
3) Remove reservoir tank, which is on the side of radiator, and

drain.

4) Tighten plug securely. Also reinstall reservoir tank.
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. 5) Fillup radiator with coolant and bleed air by removing air bleeder
1. Alrblasder plug . , .
2. Toheater plugs while cool engine running.

3. Frem heater

CAUTION:
Failure to bleed air causes engine overheat.

NOTE:
Connect proper hoses to air bleeder pipe and reservoir tank
to prevent coolant from spilling out.

6) Afterbleeding air from bleeder pipes, connect bieeder plugs and
clamp them securely,

7) Add coolant as necessary until coolant level reaches the filler
throat of radiator. Reinstall radiator cap.

8} Add coolant to reservoir tank so that its level aligns with Full
mark. Then, reinstall cap aligning arrow marks on the tank and

cap.
NOTE:
, When installing reservoir tank cap, align arrow marks on
<y the tank and cap.
D CAUTION:
AL 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

v 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 feak-
age and cracks. Examine them for damage, and check connec-
tion clamps for tightness.

2) Repiace all hoses which show evidence of leakage, cracks or
other damage. Replace all clamps which cannot maintain prop-
er tightness.
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ITEM 1-7
Exhaust Pipes and Mountings
Inspection

WARNING:

To avoid danger of being burned, do nottouch exhaust sys-
tem when it is still hot.

Any service on exhaust system should be performed when
itis cool.

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

other service, check exhaust system as follows:

e Check rubber mountings for damage, deterioration, and out of
position.

® Check exhaust system for leakage, loose connections, dents,
and damages.

If bolts or nuts are loose, tighten them to specification.
Refer to SECTION 6A3 for torque specification of bolts and nuts.

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 vehicle.

o Make sure that exhaust system components have enough clear-
ance from underbody to avoid overheating and possible damage
to floor or carpet.

& Any defects should be fixed at once.

Mounting replacement
Replace muffler rubber mountings with new ones periodically. Re-
fer to Section 6K for instaltation.
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1. Fuel filter cap
2. Fuelfitter cap gasket

FUEL SYSTEM
ITEM 3-1
Air Cleaner Filter Element

Inspection and cleaning

1) Remove air cleaner case clamps.

2) Take cleaner element out of air cleaner case.

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

4) Blow off dust by compressed air from air outlet side of element.
5) Instalt 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 fuel tank cap. if it is damaged or deteri-
orated, replace it with new one.

Fuel tank cap replacement
Replace tank cap with new one periodically.
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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 left side of strut tower bar.
Replace fue! filter with new one periodically, referring to Section 6C
for proper procedure.

ELECTRICAL SYSTEM
ITEM 5-1

Wiring Harness and Connections Inspection

1) Visually inspect ail 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.

RECOMMENDED FLUIDS AND LUBRICANTS

CD, CE or CF—4 class

Engine oil (Refer to engine oil viscosity chart in item 1-4)

Engine coolant (Ethylene glycolbase coolant) | “Antifreeze/Anticorrosion coolant”

Brake fluid Specified fluid indicated on reservoir tank cap
Manual transmission oil
- Refer to Section 7A1.
Transfer oil
Differential oil (front & rear) Refer to Section 7E or 7F.
Automatic transmission fluid and An equivalent of DEXRON®-II or DEXRON®-II

Power steering fiuid

Water resistance chassis grease

Clutch finkage pivot points (SUZUKI SUPER GREASE A 99000-25010)

Door hinges

Engine oil or water resistance chassis grease
Hood latch assembly g g

Key lock cylinder Spray lubricant
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SECTION 1B

AIR CONDITIONING (OPTIONAL)

WARNING:

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

e Service on and around the air bag system components or witing 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).

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 same section of the Service Manual men-
tioned in FOREWORD of this manual.

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.

NOTE:

For the descriptions (items) not found in this section, refer to the same section of the Service Manual men-

tioned in FOREWORD of this manual.

-

CONTENTS
[GENERAL DESCRIPTION . ... .0\t oueies ittt ettt eeeeaeeieiiieeaiianeineiieeen 1B- 2 |
[Component Location in ENGINE BOOM . ... .o .oveeeeeeeeieanneneeeunneraeseneeaeeacasisecess TB- 2|
[WIRING CIRCUIT ... ...ttt it it ens s e ia e enacnn e aaasanntaneanssnceaceees 1B-
| ON-VEHICLE SERVICE .. ..........00uenneeenneanssen e e ananatnaanineaneeaseeenns 1B-

[ COMDIESSION SYSTOIML . .ottt v e et et eeee et eeee e e e s e e e na s e ma s o baeeenananatsssstsns TB- 4 |
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GENERAL DESCRIPTION
COMPONENT LOCATION IN ENGINE ROOM

RF LH steering vehicle

[

(_
‘r::-
\

. Recaiver/Dryer outlet pipe

. Compressor suction hose/pipe
Dual pressure switch

. Recelver/Dryer

. Condenser outlet pips

. Condenser

. Compressor delivery hose
Compressor

. High pressure service valve

. Low pressure service valve

-
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WIRING CIRCUIT
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1B-4 AIR CONDITIONING (OPTIONAL)

LH Steering vehicle shown

L ee /
o O

1. Manifold gauge set

2. Refrigerant container

3. High pressure side (Delivery side hose)
4. Low pressure side (Suction side hose)

1. A/C compressor
2. Tension pulley
3. Bracket

ON-VEHICLE SERVICE

COMPRESSION SYSTEM
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.

6) Remove compressor drive beit by loosening tension pulley bolt.
7) Remove compressor with clutch assy from its mount.

8) Remove compressor bracket.

9) Drain oil from compressor, and measure its amount.
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1.
2.
3.

A/C comprassor
Tension pulley
Bracket

1
2
3
4

{a)
)

. Tension pulley

. Crank pulley

. A/C compressor drive belt
. A/C comprassor

Adjust bolt
Tension pulley nut

INSTALLATION
1) 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 cm? (120 cc, 7.5 in3)
2) Install compressor bracket to cylinder block.

Tightening Torque
(a): 50 N-m (5.0 kg-m, 36.5 Ib-ft)

3) Install compressor 1o its bracket.

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

4) Connect suction and discharge hoses to cOmpressor.

5) Install compressor drive belt. Refer to *Inspection” under "Drive
beit” later in this section for installation and beit tension.

6) Connect thermal protector lead wire.

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

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

DRIVE BELT

INSPECTION

o 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 drive belt: 8 — 10 mm (0.31 -0.39 in.)

1) To adjust drive belt tension, loosen tension pulley boits and turn
tension pulley adjustment bolt.

2) Adjust belt tension to above specification.
Then tighten tension pulley bolts to specified torque.

Tightening Torque for tension pulley nut:
50 N'm (5.0 kg-m, 36.5 1b-ft)
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SECTION 3B1

POWER STEERING (P/S) SYSTEM

WARNING:

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

e Service on and around the air bag system components or wiring mustbe 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 observeall 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
“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).

NOTE:

e For the descriptions (items) not found in this section, refer to the same section of the Service Manual
mentioned in FOREWORD of this manual.

¢ 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.

o 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.

CONTENTS
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DIAGNOSIS
STEERING BELT CHECK AND ADJUSTMENT

® Check that belt is free from any damage and properly fitted in
pulley groove,

® 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 — 7 mm (0.24 — 0.28 in.)

® Loosen adjuster bolt, and adjust belt deflection by sliding adjust-

er.
1. P/Spump
2. Generator
3. A/C compresser
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 con-
necting pipes for leakage.

CAUTION:
Never keep steering wheel turned fully for longer than 10 se-
conds.

1. Oiltank
2. Gearbox
3. P/Spump
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1. Qiltank 4, P/S gear box
2. Gauge valve (opsn) 5. High pressure side
3. P/Spump 6. Low pressure side

1. Qiltank 4. P/S gearbox
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 too! {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 (Oil 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 titl
temperature of fluid in tank rises to 50 —60°C (122 - 140°F).

4) Check line pressure by measuring hydraulic pressure with en-
gine idling and hands off steering wheel.

Line pressure: Lower than 1000 kPa (10 kg/cm?, 142 psi)

When line pressure is higher than specified values, check con-
trol valve and piping for clogging.
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For step a)

For step b)

1. Oil tank
2. Gauge valve (shut)
3. Gauge valve (open)

4, Qil pressure gauge
5. P/Spump
6. P/S gearbox

5) Check relief pressure
a) 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 (maxi-
mum hydraulic pressure).

Relief pressure:
7000 - 8000 kPa (70 — 80 kg/cm?2, 995 — 1138 psi)

¢ When it is higher than specified values, possible cause is
malfunction of relief vaive.

® When it is lower than specified values, possible cause is ei-
ther failure of P/S pump or settling of relief valve spring.

CAUTION:
Be sure not to close gauge valve for longer than 10 se-
conds.

k) 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:
7000 — 8000 kPa (70 — 80 kg/cm?2, 995 — 1138 psi)

e When it is higher than specified values, possible cause is
malfunction of relief valve.

® When it is lower than specified values, possible cause is fail-
ure in steering gear box. Replace gear box.

CAUTION:
Be sure notto hold steering wheel at fully turned posi-
tion for longer than 10 seconds.

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 fevel.
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ON-VEHICLE SERVICE
POWER STEERING PUMP

Removal
1) Remove power steering belt.
2) Disconnect high pressure hose and low pressure hose,

CAUTION:

e Before disconnecting high pressure hose and low
pressure hose, clean them completely.

e After power steering pump removal, piug poris to pre-
vent dust and other foreign objects from entering.

3) Disconnect pressure switch lead harness.
4) Loosen oil pump fixing boits (3 points).

Installation

1) Install in reverse order of removal.

2) After installation, fill with automnatic transmission fluid (DEX-
@ RON®-1, DEXRON®-IE and DEXRON®.1), and Bleed air
from system (Refer to AIR BLEEDING PROCEDURE)

1. Powar steering balt
2. High pressure hose
3. Power stearing pump
4. Low pressure hose

Tightening Torque

(a): 43 N-m (4.3 kg-m, 31.5 1b-ft}
{b): 20 N-m (2.0 kg-m, 14.5 |b-f)
{c): 50 N-m (5.0 kg-m, 36.5 lb-it)
(d): 34 Nom (3.4 kg-m, 24.5 1b-ft}
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NN -

. Nut and washer
. Pipa (Quilst)

. Connector bolt
. Q-ring

. Control valve

. Spring

. Bolt (2 pieces)

{a)

. O-ring

. Pipa (inlet)

. Bolt

. Body (rear}

. Camring

. Oil seal

. Snap ring ¢collar

{a)

Tightening Torque ]
{a): 20 N-m {2.0 kg-m, 14.5 Ib-ft)

15. Rotor and vana 7 (b): 50 N-m (5.0 kg-m, 36.5 1b-ft)

16, Shaft “A": Apply automatic transmission fluid
17. Knock pin “B": Apply lithiurn based grease

18. Qil seal <R>: Replace

19. Bedy (front)

DISASSEMBLY
Disassemble in order shown in figure.

ASSEMBLY
Assemble in reverse order of disassembly, using caution as follows.
Oil seal

CAUTION:
Place body on top of a soft cloth as shown.

Apply ATF to new oil seal, and press in oil seal to body by using a
suitable pipe.
Rotor and vane

CAUTION:

¢ Verify vane direction {rounded side faces cam ring).
¢ Verify that vane spins smoothly.

® Apply ATF onto vane.

Cam ring and knock pin

CAUTION:

® Verify direction of cam ring, align ports, and install onto
knock pins.

® Apply ATF onto new O-ring, then install.
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TIGHTENING TORQUE SPECIFICATIONS

Fastening parts Tightening torque

N-m kg-m Ib-fi
Pump bracket bolt 43 4.3 31.0
Pump pulley nut 50 5.0 36.5
Tensioner pulley nut 34 3.4 25.0
Outlet pipe nut 20 2.0 14.5
Outlet pipe connector bolt 50 5.0 36.5
Pump body bolts 20 2.0 14.5

REQUIRED SERVICE MATERIALS

MATERIALS RECOMMENDED

SUZUKI PRODUCT USE

An equivalent of DEXRON®-II, e To fill oil tank

Power stesring fluid DEXRON®-IE or DEXRON®I, | e Parts lubrication when instailing

SPECIAL TOOLS

Ly
09915-77420

Oil pressure gauge 09915-77410
attachment and hose set Qil pressure gauge

N

@-




FRONT DRIVE SHAFT/SHAFT BEARING, OIL SEAL 4A2-1

SECTION 4A2

FRONT DRIVE SHAFT/SHAFT BEARING,
OIL SEAL

NOTE:
For the descriptions (items) not found in this section, refer to the same section of the Service Manual men-
tioned in FOREWORD of this manual.

CONTENTS

R T, 4A2- 1]

ON-VEHICLE SERVICE

DRIVE SHAFT

ASSEMBLY
u Use the procedure described in the same section of Service Manu-
al mentioned in FOREWORD of this manual but note the following
point.
o Fitting boot to outer race, adjust so that measurements “b” and “¢”
become as indicated in figure.,

Length “b”: 196.8 — 206.8 mm (7.75 - 8.14 in.) (For M/T)

: 203.2 - 213.2 mm (8.00 — 8.40 in.) (For A/T)
- “e”:127.5 - 137.5 mm (5.02 - 5.41 in.) (For M/T)
j : 125.5 — 135.5 mm (4.94 — 5.33 in.} (For A/T)

il ,,i‘ h Before fixing boot band, insert screwdriver into boot on joint side

1l ! 1
LJM—_]_ and allow air to enter boot so that air pressure in boot becomes
- the same as atmospheric pressure.
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SECTION 6

ENGINE
(RF ENGINE)

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 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 INFORMATION ... it it i et tisaataanatariaeanannaanarcanans 6- 2 |
|Statement on Cleankiness and CAFE . ... uuuuueereeenreeeeneeeeenaateaeeeoatenienarenss 6 2 |
[General INformation on ENGING SEIVICE . . .. ... vvwuun.eesessrnenenennnseensnnnreeenonererees 6 2 |
[ENGINE DIAGNOSIS . ... . oueeeeeeeeeeteieiiaeraiaeaaeeaeiriiaeiieaiieaess 6 4 |
[On-Board DIagnoStic SYSIOM . . ... o.eeeeeeeeeeeneenssanroreoeeemeeeeoeereeeeioeeoeens 64 |
[Precaution in Diagnosing Troubles oo iieis e eeeie e 6- 4 |
[Engine Diagnostic FIOW TaDIS . v et er s te et te et ete e teeeeeesuaseeaeeneiesseeaseoaeeee 6- 5 |
@gine DIagnosis Table .. ... ....uueteuniiiitit ety 6-10 |
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[CRANKING SYSTEM i iee e i i ee e e 6G- T
l[cHARGING SYSTEM e 6H- 1]
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GENERAL INFORMATION
STATEMENT ON CLEANLINESS AND CARE

An automobile engine is a combination of many machined, honed, polished and lapped surfaces with tolerances

that are measured in the thousands of a millimeter (ten thousands of an inch). Accordingly, when any internal en-

gine parts are serviced, care and cleanliness are important. Throughouit this section, it should be understood that

proper cleaning and protection of machined surfaces and friction areas is part of the repair procedure. This is con-

sidered standard shop practice even if not specifically stated.

¢ A liberal coating of engine oil should be applied to friction areas during assembly to protect and lubricate the sur-
faces on initial operation.

® Whenever vaive train components, pistons, piston rings, connecting rods, rod bearings, and crankshaft journal
bearings are removed for service, they should be retained in order. At the time of installation, they should be
installed in the same locations and with the same mating surfaces as when removed.

® Battery cables should be disconnected before any major work is performed on the engine. Failure to disconnect
cables may result in damage to wire harness or other electrical parts.

RF ENGINE ¢ Throughout this manual, the four cylinders of the engine are iden-
Engine front tified by numbers: No.1, No.2, No.3 and No.4 as counted from

{crankshaft pulloy) side 1 o

3 crankshaft pulley side to fiywheel side.

Enging rear
{flywhesl) side

1. No.1 eylinder 3. No.3 cyiinder
2. No.2 eylinder 4, No.4 cylinder

GENERAL INFORMATION ON ENGINE SERVICE

THE FOLLOWING INFORMATION ON ENGINE SERVICE SHOULD BE NOTED CAREFULLY, AS IT IS IMPOR-

TANT IN PREVENTING DAMAGE, AND IN CONTRIBUTING TO RELIABLE ENGINE PERFORMANCE.

® When raising or supporting engine for any reason, do not use a jack under oil pan. Due to small clearance be-
tween oil pan and oil pump strainer, jacking against oil pan may cause it to be bent against strainer resulting in
damaged oil pick-up unit.

¢ It shouid be kept in mind, while working on engine, that 12-volt electrical system is capable of violent and damag-
ing short circuits.
When petforming any work where electrical terminals could possibly be grounded, ground cable of the battery
should be disconnected at battery.

® Any time the air cleaner, air intake hose, throttle body or intake manifold is removed, the intake opening should
be covered. This will protect against accidental entrance of foreign material which could follow intake passage
into cylinder and cause extensive damage when engine is started.
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With short pipe,
shown,

Pipe

Clamp

fit hose as far as it reaches pipe joint as

/ Hose

1 !

sz

uiizizitd

Clamp securely at a position
ta-— 30 7 mm (0.12 - 0.27 in.}
from hose end.

With following type pipe, fit hose as far as its peripheral pro-
jection as shown.

11

Clamp securely at a position
3t0 7 mm (0.12 - 0.27in.)
from hose end.

With bent pipe, fit hose as far as its bant part as shown or till

pipe is about 20
{0

to 30 mm (0.79 - 1.18 in.} into the hose.
.79 - 1,18 in.} into the hose.

|

With straight pip
0.79~1.18In.)

Y

i

Clamp securely at a position
3to 7 mm (0.12-0.27 in.}
from hose end.

Y

e, fit hose till pipe is about 20 to 30 mm
Into the hose,

Hose

)

—]

|
-— 20t 30 mm

| 0.79—1.18in
"\Clamp ( A18in)

Clamp securely at a position 3 to 7 mm
{0.12 — 0.27 in.} from hose end.

e When disconnecting couplers, don’t pull wire harness but make

sure to hold coupler itself. With lock type coupler, be sure to un-
lock before disconnection. Attempt to disconnect coupler without
unlocking may resultin damage to coupler. When connecting lock
type coupler, insert it till clicking sound is heard and connect it se-
curely.

PRECAUTION ON FUEL SYSTEM SERVICE

® Work must be done with no smoking, in a well-ventilated area and
away from any open flames.

e As fuel feed line (between fuel pump and fuel pressure regulator)
is still under high fuel pressure even after engine was stopped,
loosening or disconnecting fuel feed line directly may cause dan-
gerous spout of fuel to occur where loosened or disconnected.
A small amount of fuel may be released after the fuel line is dis-
connected.

In order to reduce the chance of personal injury, cover the fitting
to be disconnected with a shop cloth. Put that cloth in an approved
container when disconnection is completed.

# Never run engine with fuel pump relay disconnected when engine
and exhaust system are hot.

e Fuel or fuel vapor hose connection varies with each type of pipe.
When reconnecting fuel or fuel vapor hose, be sure to connect
and clamp each hose correctly referring to left figure.

After connecting, make sure that the hose has no twist or kink.

e When installing fuel union bolt gasket, always use new gasket
and tighten union bolt to specified torque. See Section 6C for spe-
cified torgue. : -

e When installing fuel filter cartridge or sediment level sensor, fubri-
cate its O-ring with spindle oil or fuel.

® When connecting fuel injection pipe flare nut, first tighten flare nut
by hand and then tighten it to specified torque.
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ENGINE DIAGNOSIS

This vehicle is equipped with an engine and emission control system, which controls the A/F mixture, ignition tim-
ing, emission, etc. suitably to engine conditions by ECM. ECM has an On-Board Diagnostic system which detects
a malfunction in this system,

When diagnosing a trouble in the engine including this system, be sure to have understanding of the outline of “On-
Board Diagnostic system” and each item in “Precaution in Diagnosing Trouble” and follow “ENGINE DIAGNOSTIC
FLOW TABLE?” given below to obtain correct result smoothly.

ON-BOARD DIAGNOSTIC SYSTEM

Refer to “On-Board Diagnostic System” in Section 6E3.

PRECAUTION IN DIAGNOSING TROUBLES

Be sure to read “Precaution in Dlagnosmg Troubles” in Section
6E3.
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ENGINE DIAGNOSTIC FLOW TABLE

Refer to the following pages for the details of each step.

1) Clear DTC if any.

2) Perform final confirmation test referring to “Final
Confirmation Test” in this section.

Is there any problem symptom, malfunction DTC or ab-

normal condition?

STEP ACTION YES NO
1 Customer Comptlaint Analysis Go to Step 2. Perform customer
1) Perform customer complaint analysis. complaint analysis.
Was customer complaint analysis performed?
2 Diagnostic Trouble Code (DTC) Check, Record and 1) Print DTC or Go to Step 4.
Clearance write it down and
1) Check for DTC referring to "DTC Check” in clear it by refer-
Section 6E3. ring to “DTC
Is there any malfunction DTC(s)? Clearance” in
Section 6E3.
2) Go to Step 3.
3 Visual Inspection 1) Repairorreplace | Goto Step 5.
1) Perform Visual inspection referring to the “Visual malfunction part.
Inspection” in this section. 2) Go to Step 11.
Is there any faulty condition?
4 Visual Inspection Go to Step 8.
1} Perform visual inspection referring to the "Visual
Inspection” in this section.
Is there any faulty condition?
5 Trouble Symptom Confirmation Go to Step 6. Goto Step 7.
1} Confirm trouble symptom referring to the “Trouble
Symptom Confirmation” in this section.
Is trouble symptom identified?
6 Rechecking and Record of DTC Go to Step 9. Go to Step 8.
1) Recheck for DTC referring to “DTC Check” in
Section 6E3.
Is there any DTC(s)?
7 Rechecking and Record of DTC Go to Step 10.
1) Recheck for DTC referring to “DTC Check” in
Section 6E3.
Is there any malfunction DTC(s)?
8 Engine Basic Inspection and Engine Diagnosis Table Go to Step 11. 1) Check and repair
1) Check and repair according to “Engine Basic Check” malfunction
and “Engine Diagnosis Table” in this section. part(s).
Are check and repair complete? 2) Go to Step 11.
9 Trouble shooting for DTC
1) Check and repair according to applicable DTC diag.
flow table in Section 6E3.
Are check and repair complete?
10 Check for Intermittent Problems 1) Repairorreplace | Goto Step 11.
1)} Check for intermittent problems referring to “Check malfunction
for Intermittent Problem” in this section. par{s).
Is there any faulty condition? 2) Goto Step 11.
11 Final Confirmation Test Go to Step 6. End.
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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 an inspection form will facilitate collecting information to the point required for proper anal-

ysis and diagnosis.

CUSTOMER PROBLEM INSPECTION FORM (EXAMPLE)

User name: Meodel: VIiN:
Date of issue: Date of Reg.: Date of problem: | Mileage:
PROBLEM SYMPTOMS

[ Difficult Starting
(O No cranking

O No combustion

[J Poor Driveability
] Hesitation on acceleration

O No initial combustion O Back fire/[] After fire

O Lack of power

0J Poor starting at O Surging

((J cold O warm [ always) O Abnormal knocking
(J Other O Other
O Poor idling (1 Engine Stall when
(1 Poor fast idle O Immediately after start
L1 Abnormai idling speed [0 Accelerator pedal is depressed

(CJ High O Low) ( r/min.) L] Accelerator pedal is released
] Unstable (] Load is applied
(J Hunting ( r/min. to r/min.) (J A/C O Electric load (1 P/S
(0 Other (0 Other

(I Other
(J OTHERS:
VEHICLE/ENVIRONMENTAL CONDITION WHEN PROBLEM OCCURS
Environmental Condition
Weather (] Fair O Cloudy [3 Rain (3 Snow O Always (] Other
Temperature O Hot [JWarm O Cool 1 Cold {  °F/ °C) [ Always
Frequency OAlways [ Sometimes { times/ day, month) O Only once [] Under certain condition
Road O Urban O Suburb O Highway (3 Mountainous (CJ Uphill ) Downhill} ] Tarmacadam
[J Gravel O Other
Vehicle Condition
Engine (3 Cold TJ Warming up phase [J Warmed up [ Always [ Other at starting
Condition L Immediately after start (] Racing without load [J Engine speed { r/min}
Vehicle 0 During driving: [J Constant speed [] Accelerating (3 Decelerating
condition 0 Right hand corner [ left hand corner (J When shifting (Lever position ) £] At stop
[ Vehicle speed when problem occurs {  km/h,  Mile/h) (J Other

Malfunction indicator
lamp condition

(J Always ON [J Sometimes ON O Always OFF [[] Good condition

Diagnostic trouble
code

First check: [ No code (0 Normal code [ Malfunction code ( )

Second check: [J No code O Normal code (J Malfunction code ( }

NOTE:

The above form s a standard sample. It should be modified according to conditions characteristic of each

market.
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2. DIAGNOSTIC TROUBLE CODE (DTC) CHECK, RECORD AND CLEARANCE
First, check DTC referring to “DTC Check” in Section 6E3. If DTC is indicated, print it or write it down and then
clear it by referring to “DTC Clearance” in Section 6E3. DTC indicates malfunction that occurred in the system
but does not indicate whether it exists now or it occurred in the past and the normal condition has been restored
now. To check which case applies, check the symptom in question according to Step 5 and recheck DTC accord-

ing to Step 6 or 7.

Attempt to diagnose a trouble based on DTC in this step only or failure to clear the DTC in this step will lead
to incorrect diagnosis, trouble diagnosis of a normal circuit or difficulty in troubleshooting.

NOTE:

If only Automatic transmission related DTC is indicated in this step, perform trouble diagnosis accord-

ing to “Diagnosis” in Section 7B1.

3. and 4. VISUAL INSPECTION

Be sure to perform visual check of the following items that support proper function of the engine.

e Other parts that can be checked visually

INSPECTION ITEM REFERRING SECTION
® Engine oil —— - level, leakage Section 0B
® Engine coolant - -~ -~ level, leakage Section 0B
® Fuel ———level, leakage Section 0B
¢ A/T fluid — — — level, leakage Section 0B
¢ Air cleaner element — — — dirt, clogging Section 0B
e Battery — —— fluid level, corrosion of terminal
® Water pump belt and/or cooling fan belt — — — tension, damage Section 0B
¢ Throttle cable — — — play, installation Section 6E3
e A/T throttle cable — — — play, installation
® Vacuum hoses of air intake system —— — disconnection, looseness,

deterioration, bend
® Connectors of electric wire harness — — — disconnection, friction
e Fuses —— - burning Section 8
¢ Parts — — — installation, bolt — — — looseness
¢ Parts — — — deformation
& Other parts that can be checked visually
Also check foliowing items at engine start, if possible
¢ Malfunction indicator lamp (glow light) Section 6E3
® Charge warning lamp Section 6H
e Engine oil pressure warning lamp Section 8
® Engine coolant temp. meter Section 8
® Fuel lever meter Section 8
® Abnormal air being inhaled from air intake system Operation
e Exhaust system ~ — — leakage of exhaust gas, noise

5. TROUBLE SYMPTOM CONFIRMATION

Based on information obtained in Step 1 Customer complaint analysis and Step 2 DTC check, confirm trouble
symptoms. Also, reconfirm DTC according to “DTC Confirmation Procedure” in Section 6E3.

6. and 7. RECHECKING AND RECORD OF DTC
Refer to “DTC Check” in section 6E3 for checking procedure.
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8. ENGINE BASIC INSPECTION AND ENGINE DIAGNOSIS TABLE
Perform basic engine check according to the “Engine Basic Inspection Flow Table” first. When the end of the
flow table has been reached, check the parts of the system suspected as a possible cause referring to “ENGINE
DIAGNOSIS TABLE" and based on symptoms appearing on the vehicle (symptoms obtained through steps of
customer complaint analysis, trouble symptom confirmation and/or basic engine check) and repair or replace

faulty parts, if any.

ENGINE BASIC INSPECTION FLOW TABLE

STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE” performed? Go to Step 2. Go to “ENGINE
DIAG. FLOW
TABLE”.

2 Check battery voltage. Go to Step 3. Charge or replace
Is it 11 V or more? battery.

3 Is engine cranked? Go to Step 4. Goto “DIAGNOSIS”

in Section 6G.

4 Does engine start? Go to Step 5. Go to Step 7.

5 Check engine idle speed referring to “Idle Speed Adjust-| Go to Step 6. Go to “ENGINE
ment” in Section 6E3. DIAGNOSIS
Is check result as specified? TABLE"

in this section.

6 Check injection timing referring to “Injection Timing Ad- | Go to “ENGINE Adjust injection
justment” in Section 6E3. DIAGNOSIS timing.
Is check result as specified? TABLE”

in this section.

7 Fuel injection condition inspection Go to Step 8. Check fuel injection
Loosen fuelinjection nozzle side fare nut at each cylinder pipe for clogs.
one by one in order and crank the engine. If fuel injection pipe
Is fuel injected intermittently at each cylinder? is OK, replace fuel

injection pump.

8 Cylinder Balance Test Go to Step 9. Perform Compres-
While idling engine, slowly loosen/tighten fuel injection sion Inspection.
nozzle side flare nut at each cylinder one by one in order, (Refer to Section
and check for change in engine speed and vibration. B6A3.)

Does Idle speed drop and engine vibration change equal-

ly at all eylinders?

NOTE:

» Ifidle speed will notdrop or drops less atone cylin-
der, distribution at cylinder is weak.

» [f idle speed stabilizes when a small amount of fuel
is released through flare nut, distribution at cylin-
der is strong.

9 Check fuel injection nozzle referring to “Fuel Injection | Go to “ENGINE Repair or replace.
Nozzle” in Section 6E3. DIAGNOSIS
Is it in good condition? TABLE"

in this section.
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9. TROUBLESHOOTING FOR DTC

10.

11.

Based on the DTC indicated in Step 6 or 7 and referring to the applicable DTC diag. flow table in Section 6E1
or BE2, locate the cause of the trouble, namely in a sensor, switch, wire harness, connector, actuator, ECM
{PCM) or other part and repair or replace faulty parts.

CHECK FOR INTERMITTENT PROBLEM
Check parts where an intermittent trouble is easy to occur (e.g., wire harness, connector, etc.), referring to
“NTERMITTENT AND POOR CONNECTION” in Section 0A and related circuit of DTC recorded in step 2.

FINAL CONFIRMATION TEST

Confirm that the problem symptom has gone and the engine is free from any abnormal conditions. If what has
been repaired is related to the DTC, clear the DTC once, perform DTC confirmation procedure and confirm
that no malfunction DTC (a normal code) is indicated.
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ENGINE DIAGNOSIS TABLE

Engine and emission control system
out of order.
® Faulty ECM
¢ Faulty ECM 15A fuse
® Fauity main relay
® Faulty spill valve relay
e Faulty fuel injection pump
— Incorrect injection timing
— Air mixed in
— Pump internal damage
— Fauity NE sensor
— Faulty spill valve
— Faulty 8 compensation resistance
— Faulty v compensation resistance
~ Faulty timer control valve
Glow system out of order.
o Faulty glow plug
® Faulty glow relay
® Faulty glow fusible link
Low compression.
® Incorrect valve lash
® Compression [eak from valve seat

® Sticky valve stem

* Weak or damaged valve springs

e Compression leak at cylinder head
gasket

® Sticking or damaged piston ring

® Worn piston, ring or cylinder

Immobilizer control system out of order.
Others
® Broken valve timing belt

Condition Possible Cause Reference ltem
Hard starting Fuel system out of order.
(Engine cranks OK) ® Lack of fuel in fuel tank Refill.
o Fuel filter
— Dirty or clogged Replace.
- Water or sir mixed in Repair.
¢ Dirty or clogged fuel hose or pipe Clean.
¢ Fuel injection pipe
— Cracks Replace.
— Fuel leakage from joints Correct.
® Fuel injection nozzle
— Incotrect valve opening pressure Adjust,
— Seized needle valve Replace.
— Improperly installed nozzle hoider Repair.
~ Faulty nozzle gasket Replace.

Inspect and replace.
Replace.

Inspect and replace.
Inspect and replace.

Adjust.

Air bleeding of fuel system.
Replace.

Inspect and replace.
Inspect and replace.
Inspect and replace.
Inspect and replace.
Inspect and replace.

Inspect and replace.
Inspect and replace.
Inspect and replace.

Adjust.

Remove cylinder head and lap
valves,

Correct or replace valve and valve
guide.

Replace valve springs.

Repair or replace.

Replace piston rings.

Replace ring and piston. Rebore or
replace cylinder.

Refer to Section 8G.

Replace timing belt and repair valve
train.
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Condition

Possible Cause

Reference ltem

improper engine
idling or engine fails
toidle

Intake system out of order.
¢ Clogged air cleaner element
¢ Intake shutter solenoid valve
Fuel system out of order.
® Shortage of fuel in fuel tank’
e Fuel filter
— Dirty or clogged
— Water or sir mixed in
e Dirty or clogged fuel hose or pipe
¢ Fuel injection pipe
— Cracks
— Fuel leakage from joints
® Fuel injection nozzle
— Incorrect valve opening pressure
— Seized needle valve
— Improperly instalied nozzle holder
— Faulty nozzie gasket
Engine overheating.
Engine and emission control system
out of order.
® Faulty ECM
e Faulty ECM 15A fuse
e Faulty main relay
o Faulty spill vaive relay
e Faulty fuel injection pump
— Incorrect injection timing
~ Air mixed in
— Pump internal damage
— Faulty NE sensor
— Fauity spill valve
— Faulty 6 compensation resistance
— Faulty y compensation resistance
— Faulty timer control valve
® Faulty VSS
® Faulty CKP sensor
® Faulty ECT sensor
Glow system out of order.
® Fauity glow piug
¢ Faulty glow relay
EGR system out of order.
e Faulty EGR solenoid valve

¢ Faulty EGR valve

Low compression.
Others

¢ Faulty A/T shift switch
» Faulty A/C signal

Clean or replace.
Inspect and replace.

Refill.

Replace.
Repair.
Clean.

Replace.
Repair.

Adjust.

Replace.

Repair.

Replace.

Refer to “Overheating” section.

Inspect and replace.
Replace.

Inspect and replace.
Inspect and replace.

Adjust.

Repair.

Inspect and replace.
Inspect and replace.
Inspect and replace.
Inspect and replace.
inspect and replace.
Inspect and replace.
Inspect and replace.
Inspect and replace.
Inspect and replace.

Inspect and replace.
Inspect and replace.

Inspect and repair or replace EGR
system.

Inspect and repair or replace EGR
system.

Previously outlined.

Inspect and replace.
Inspect and replace.
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Condition

Possible Cause

Reference ltem

Abnormal knocking

Fuel system out of order,
& [Fuel injection pipe
— Cracks
— Fuel leakage from joints
¢ Fuel injection nozzle
— Incorrect valve opening pressure
- Seized needle valve
~ improperly installed nozzle holder
— Faulty nozzle gasket
Engine and emission control system
out of order.
e Faulty ECM
® Faulty fuel injection pump
— Faulty vy compensation resistance
— Faulty timer control valve
® Fauity boost sensor
® Faulty CKP sensor
® Faulty ECT sensor

Replace.
Repair.

Adjust.
Replace.
Repair.
Replace.

Inspect and replace.
Inspect and replace.
inspect and replace.
Inspect and replace.
Inspect and replace.
Inspect and replace.
inspect and replace.,

Engine hesitates
when accelerating

Intake system out of order.
e Clogged air cleaner element
® Faulty turbocharger.
Fuel system out of order.
® Fuel filter
- Dirty or clogged
— Water or sir mixed in
¢ Dirty or clogged fuel hose or pipe
® Fuel injection pipe
— Cracks
- Fuel leakage from joints
® Fuel injection nozzle
— Incorrect valve opening pressure
— Seized needie valve
— Impropetrly installed nozzle holder
— Faulty nozzle gasket
Engine overheating.
Engine and emission control system
out of order.
& Faulty ECM
¢ Faulty fuel injection pump
— Incorrect injection timing
— Air mixed in
— Pump internal damage
— Faulty 8 compensation resistance
— Faulty y compensation resistance
— Faulty timer control valve
e Faulty TP sensor
® Faulty boost sensor
® Faulty CKP sensor
& Faulty ECT sensor
¢ Faulty IAT sensor
EGR system out of order.
® Faulty EGR solenoid valve

e Faulty EGR valve

Low compression.

Clean or replace.
Replace.

Repiace.
Repair.
Clean or replace.

Replace.
Repair.

Adjust,

Replace.

Repair.

Replace.

Refer to "Overheating” section.

Inspect and replace.

Adjust.

Repair.

Inspect and replace.
Inspect and replace.,
Inspect and replace.
Inspect and replace.
Inspect and replace.
Inspect and replace.
inspect and replace.
Inspect and replace.
Inspect and replace,

Inspect and repair or replace EGR
system.

Inspect and repair or replace EGR
system.

Previously outlined.
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Condition

Possible Cause

Reference ltem

Hunts while driving

Fuel system out of order.
® Fuel filter
— Dirty or clogged
— Water or sir mixed in
e Fuel injection nozzle
— Incorrect valve opening pressure
— Seized needle valve
— Improperly installed nozzie holder
— Faulty nozzle gasket
Engine and emission control system
out of order.
e Faulty ECM
& Faulty fuel injection pump
~ Pump internal damage
—- Faulty timer control valve
e Faulty TP sensor
EGR system out of order.
e Faulty EGR solenoid valve

® Faulty EGR valve

Replace.
Repair.

Adjust.
Replace.
Repair.
Replace.

Inspect and replace.

Replace.
Inspect and replace.
Inspect and replace.

inspect and repair or replace EGR
system.
Inspect and repair or replace EGR
system.

Overheating

e [nsufficient coolant

® | oose water pump belt

¢ Inoperative thermostat

® Poor water pump performance
® Clogged or leaky radiator

® Improper engine cil grade

o Clogged oil filter or oil strainer
* Not enough oil

® Poor cil pump performance

¢ Oil leakage

# Dragging brakes

® Slipping clutch

# Blown cylinder head gasket

Replenish.

Adjust.

Replace.

Replace.

Flush, repair or replace.
Replace with proper grade oil.
Replace or clean (oil strainer).
Replenish.

Repair or replace.

Repair.

Repair or replace.

Repair or replace.

Replace.
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Condition

Possible Cause

Reference ltem

Excessive engine oil
consumption

Qil leakage

® [ oose oil drain plug

® [ 00se 0il pan bolts

® Deteriorated or broken oil pan sealant
® Leaky crankshatft oil seal

® | eaky cylinder head cover gasket
¢ Improper tightening of oil filter

¢ Loose oil pressure switch

® Blown cylinder head gasket

¢ Leaky crankshaft pulley oil seal
Oil entering combustion chamber
® Sticky piston ring

e Worn piston and cylinder

¢ Worn piston ring groove and ring

® improper location of piston ring gap
® Worn or damaged valve stem seal
® Worn valve stem

Tighten.

Tighten.

Replace sealant.
Replace.
Replace.
Tighten.

Tighten.
Replace.
Replace.

Remove carbon and replace rings.
Replace or rebore cylinder, and

replace piston.

Replace piston and ring.
Reposition ring gap.
Replace.

Replace.

Low cil pressure

@ Improper oil viscosity

® Malfunctioning oil pressure switch

® Not enough oil

# Clogged oil strainer

® Functional deterioration of oil pump

& Worn oil pump relief valve

® Excessive clearance in various sliding
parts

Use oil of proper viscosity.
Replace.

Replenish,

Ciean.

Replace.

Replace.

Replace worn parts.

Engine noise

Note: Before check-

ing the mechanical

noise, make sure

that:

® injection timing is
properly adjusted.

® Specified fuel is
used.

Valve noise.

® Improper valve lash

¢ Worn valve stem and guide

® Weak or broken valve spring

® Warped or bent valve

Piston, ring and cylinder noise.

® Worn piston, ring and cylinder bore

Connecting rod noise.
e Worn crankpin bearing
¢ Worn crankpin

® L oose connecting rod nuts

Low oil pressure.

Crankshaft noise.

® Worn crankshaft journal bearing
e Worn crankshaft journal

¢ | oose lower crankcase

(bearing cap) bolts
® Excessive crankshaft thrust play
Engine and emission control system
out of order.

Adjust,

Replace.
Replace.
Replace.

Rebore or replace cylinder.
Replace piston and ring.

Replace.

Repair by grinding or replace
crankshaft,

Tighten nuts to specification.
Previously outlined.

Replace.

Repair by grinding or replace
crankshaft.

Tighten bolts to specification.

Replace thrust bearing.
Refer to Section 6E3.
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Condition

Possible Cause

Reference Item

White smoke

Intake system out of order.

e Clogged air cleaner element

¢ intake shutter solenoid valve

Fuel system out of order.

o Fuel injection nozzle
— Incorrect valve opening pressure
— Seized needle valve
- Improperly installed nozzle holder
— Faulty nozzle gasket

Engine and emission control system

out of order.

e Faulty ECM

o Faulty fuel injection pump
— Pump internal damage
— Faulty spill valve
— Faulty y compensation resistance
— Faulty timer control valve

¢ Faulty boost sensor

® Faulty TP sensor

¢ Faulty CKP sensor

Glow system out of order.

o Faulty glow plug

e Faulty glow relay

o Faulty glow fusible link

Clean or replace.
inspect and replace.

Adjust.
Replace.
Repair.
Replace.

Inspect and replace.

Replace.

Inspect and replace.
Inspect and replace.
Inspect and replace.
Inspect and replace.
Inspect and replace.
Inspect and replace.

Inspect and replace.
Inspect and replace.
Inspect and replace.

Black smoke

Intake system out of order.
® Fauity turbocharger
Fuel system out of order.
¢ Fuel injection nozzle
— Incorrect valve opening pressure
— Seized needle valve
— Improperly instalied nozzle holder
— Faulty nozzle gasket
Engine and emission control system
out of order.
¢ Faulty ECM
e Faulty fuel injection pump
— Incorrect injection timing.
— Pump internal damage
— Faulty spiil valve
& Faulty TP sensor
EGR system cut of order.
¢ Faulty EGR solenoid vaive

® Faulty EGR valve

Inspect and replace.

Adjust.
Replace.
Repair.
Replace.

Inspect and replace.

Adjust.

Replace.

Inspect and replace.
Inspect and replace.

Inspect and repair or replace EGR
system.
Inspect and repair or replace EGR
system.
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SECTION 6A3

ENGINE MECHANICAL
(RF ENGINE)

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- E
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 ohserve 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 resuit in unintentional
activation of the system or could render the system inoperative. Either of these two conditions may
result in severe injury.

e Technical setvice 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
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1. Spill valve connector

MAINTENANCE

OIL LEVEL CHECK, OIL CHANGE AND OIL
FILTER CHANGE

Refer to SECTION 0B in this manual.

COMPRESSION CHECK

1} Warm up engine.

2) Stop engine after warming up.

3) Disconnect spill valve connector.

4) Remove intercooler.

5) Remove all fuel injection pipes, nozzles, washers and corru-
gate washers.

8) Install special tool to injection nozzle hole.

Special Tool
(A): 09912-57820
(B): 09912-57830

7) Crank engine and inspect compression pressure.

Compression pressure specification

(at cranking engine {engine speed is about 200 rpm)):
Standard: 3.0 MPa (30 kg/cm?, 427 psi)

Minimum: 2.7 MPa (27 kg/cm2, 348 psi)

Maximum difference between cylinders:

0.3 MPa (3 kg/cm?2, 43 psi)

8) Check each cylinder as above.

9} If compression in one or more cylinders is low, pour a small
amount of engine oil into the cylinder and recheck compres-
sion.
¢ If compression increases, piston, piston rings or cylinder wall
may be worn.

o If compression stays low, vaive may be stuck or seating im-
properly.

® |[f compression in adjacent cylinders stays low, cylinder head
gasket may be damaged or cylinder head distorted.
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10) Removal special tool and install all fuel injection pipes,
nozzles, washers and corrugate washers.

11) Install intercooler.

12} Connect spili valve connector.

OIL PRESSURE CHECK

CAUTION:

Prior to checking oil pressure, check following items.
¢ Oil level in oil pan

e Qil quality

¢ Oil leaks

WARNING:
When engine and engine oil are hot, they can badly burn.
Don't burn yourself with either.

1} Remove oil pressure switch from cylinder block.

2) Install special tool to oil pressure switch hole.

Special Tool
(A): 09915-77310
(B): 09915-78210

3) Start engine and warm it up to normal operating temperature.
4) Afterwarmingup, raise engine speed to 3,000 rpm and measure
oil pressure.

Oil pressure specification:
350 kPa (3.5 kg/cm2, 11 psi)

5) Stop engine and remove cil pressure gauge.
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1. Oil pressure switch

1. (a)

1.5-25mm
N (0.06-0.10in.}
w—
r———x
Y
Y

1. Matching mark

6) Before reinstalling oil pressure switch, be sure to wrap its screw
threads with sealant and tighten switch to specified torque.

“A”: SUZUKI BOND 1207C, 99000-31150

Tightening Torque
{a): 15 N'm (1.5 kg-m, 11 |b-ft)

7) Start engine and check oil pressure swiich for oil leakage.

VALVE LASH (CLEARANCE)

1) Remove cylinder head cover.
2) Remove RH timing belt cover.

3) Set No.1 cylinder to compression TDC.
4} Measure valve clearance at No.1, No.2 (intake), and No.1, No.3

(exhaust) cylinders.

O: Adjustable

No.1 No.2 No.3 No.4
IN JEX|IN [EX{IN |EX|IN |EX
No.1 cylinder
compression TDC ©10,0 O
No.1 cylinder
exhaust TDC OO O|0

Valve clearance (Engine Cold):

{IN: 0.25 £ 0.05 mm (0.010 £ 0.002 in.)
EX: 0.35 + 0.05 mm (0.014 + 0.002 in.)

Reference:

Valve clearance (Engine Hot):
IN: 0.30 mm (0.012 in.)

EX: 0.40 mm (0.016 in.)
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1. Tappet groove

5) If valve clearance is not within the specification adjust valve
clearance.
i) Face intake cam lobe straight upward.
iy Move tappet so that its notch is at manifold side.
iii) Press tappet down until adjustment disk is accessible with
special tool.

Special Tool
(A): 09916-67810

iv) Take out adjustment disk.
v} Select an appropriate disk depending on valve clearance
measured, and install it.

1. Cam for intake valve
2. Valve clearance
3. Adjustment disk

CAUTION:

¢ Disk thickness is indicated by the number marked on disk.

¢ Adjustment disks are available with 37 different thickness
from 3.40 mm (0.13 in.) to 4.60 mm (0.18 in.).

6) Install cylinder head cover.

Tightening Torque for Cylinder Head Cover Bolt:
10 N'm (1.0 kg-m, 7 Ib-ft)

REPAIR

AIR CLEANER ELEMENT
REMOVAL
Remove air cleaner element from case,

INSTALLATION
For installation, reverse removal procedure.

CLEAN
Blow off dust by compressed air from air outlet side of element.
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INTAKE AND EXHAUST SYSTEM

Tightening Torque

{a): 24 N'm (2.4 kg-m, 17.5 Ib-ft}
{b): 26 N'm (2.6 kg-m, 19 |b-ft)
{c): 22 N'm (2.2 kg-m, 16 ib-ft)
{d): 30 N'm (3.0 kg-m, 22 1b-ft)
(e): 15 N'm (1.5 kg-m, 11 [b-ft)
(f) : 19 N'm (1.9 kg-m, 14 Ib-ft)
(g): 9 N'm {0.9 kg-m, 6.5 Ib-ft)
(h}: 60 N-m (6.0 kg-m, 43.5 Ib-ft)

<R> :Replace.

. intercocler

. Air hose

. Airintake pipe, water hose and
throttle body

. Intake shutter solencid valve

. EGR cover

. EGR valve

. Turbocharger cover

. Turbocharger pipe

. Turbocharger assembly

. Exhaust manifold cover

11. Exhaust manifold

. Intake manifcld

. Exhaust pipe No.1

CODANDOE WS-

—_
w

REMOVAL/INSTALLATION
Remove in order shown in figure above.
For installation, reverse removal procedure and noting followings.
® Be careful of following points after turbocharger removal.
® Do not hold actuator rod or hose when carrying turbocharger.
e Cover turbocharger air inlet/outiet, exhaust inlet/outlet to pre-
vent dirt or other material from entering.
® Use specified new studs when installing turbocharger.
¢ [dle engine for over 10 sec. after it is started. Rapid increase in
engine speed can damage metal part of the turbocharger.
¢ Because turbocharger rotates at high speed and high tempera-
ture, do not allow foreign material from entering the oil line and
deformation of the il pipe.
¢ Avoid sudden engine racing and acceleration just after the en-
gine is started or when vehicle has not been driven for extended
period.
o After installation, verify that there is no fuel leakage, coolant leak-
age, oil leakage and exhaust gas leakage at each connection.
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INSPECTION

Intake Manifold
® Check for damage and cracks.

® Check flatness of intake manifold contact surface as shown.
Distortion: 0.30 mm (2.17 in.) max.

Replace intake manifold, if necessary.

Exhaust Manifold
® Check for damage and cracks.

e Check flatness of exhaust manifold contact surface as shown.
Distortion: 0.30 mm (2.17 in.}) max.

Replace exhaust manifold, if necessary.

Turbocharger
Refer to SECTION 6E3.

Wastegate Valve
Refer to SECTION 6E3.
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TIMING BELT, PULLEY AND BELT TENSIONER

N BaWwNn =

. Crankshaft pullay

. Timing belt right cover

. Timing belt left cover

. Timing beit tensioner and spring
. Timing belt

-

SO N®

. Fugl injection pump pulley

. Timing beli crank pulley, guide plate
. Cylinder head cover

. Gasket

. Camshaft pulley

Tightening Torque

{a): 10 N-m (1.0 kg-m, 7 tb-ft)

{b): 60 N-m (6.0 kg-m, 43.5 |b-ft)
{c): 175 N-m (17.5 kg-m, 126.5 tb-ft)
(d): 40 N-m (4.0 kg-m, 29 Ib-ft)

(e): 28 N-m (2.8 kg-m, 20 Ib-ft)

“A™ : Apply engine oil.
“B” : Apply SUZUKI BOND No. 1207C, 98000-31150.
<R>: Replace.
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1. Matching mark

1. Timing belt tensioner lock bolt

REMOVAL

Crankshaft Pulley
1) Hold drive plate by using special tool.

Special Tool
(A): 09924-17810

2) Loosen pulley lock bolt.
3) Remove crankshaft pulley and plate.

Timing Belt
1) Turn crankshaft clockwise and align each pulley to the respec-
tive alignment mark.

2) Insert two bolts (M8 x 1.25) in fuel injection pump pulley as
shown, fastened to fuel injection pump bracket threads, so that
pulley is fixed.

NOTE:

When reusing timing belt, it must be reinstalled in the same
direction as it is before removal. For this purpose, be sure
to mark rotation direction on belt before removing it.

3) Loosen belt tensioner lock bolt and pull tensioner lever fully in-
ward by hand. In this condition, tighten lock bolt.
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4) Remove tensioner spring from tensioner lever by using pliers.
5) Loosen belttensionerlock bolt and remove timing belt from each
pulley.

CAUTION:

Following will damage belt and shorten its life; Forcefully
twisting it, turning it inside out, bending it, or allowing oil
or grease on it.

Injection Pump Pulley
1) Loosen injection pump pulley lock bolt,

2) Separate injection pump pulley from injection pump shaft by us-
ing special tool.

Special Tool
(A): 09944-36011

Timing Belt Pulley
1} Hold flywheel by using special tool.
2) Remove timing belt pulley lock bolt.

Special Tool
(B): 09924-17810

3) Install special tool to timing belt pulley.

Special Tool
(C): 09944-36011

4) Remove timing belt pulley.
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Min. 25 mm {1.0in.)

Camshaft Pulley
1) Hold camshaft with a wrench and loosen camshaft pulley lock
bolt.

CAUTION:
Do not damage cylinder head edge the wrench.

2) Separate camshaft pulley from camshaft with special tool.

Special Tool
(A): 09944-36011

CAUTION:
Do not hit camshaft pulley with a hammer.

INSPECTION

Timing Belt

Visually check the timing belt for cracks, damage, and wear.
Replace if necessary.

CAUTION:

Following will damage the belt and shorten its life; Forceful-
ly twisting it, turning it inside out, bending it, or allowing oil
or grease onit.

Timing belt replacement intervals:
Refer to SECTION 0B.

Tensioner Spring
Measure tensioner spring free length. Replace spring if it is exces-
sively extended.

Free Length “a”: 52.6 mm (2.07 in.}
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Tensioner

1) Rotate tensioner by hand and check if it turns smoothly without
abnormal noise and looseness. Replace if necessary.

2) Visually check tensioner for grease leakage. Replace if neces-

sary.

CAUTION:

Do not clean tensioner with cleaning fluids or a steam
cleaner. If necessary, use a soft rag to wipe it clean, and
avoid scratching it.

INSTALLATION
Timing Belt Pulley
1) Hold flywheel by using special tool.

Special Tool
(A): 09824-17810

2) Instalf timing belt pulley key.
3) Install timing beit pulley.

4) Tighten timing belt pulley lock bolt.

Tightening Torque for Lock Bolt:
175 N'm {17.5 kg-m, 126.5 Ib-ft)
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Camshaft Pulley

1) Connect camshaft pulley onto camshaft with semicircular
(woodruff) key.

2) Hold camshaft with a suitable wrench, and tighten camshaft
pulley lock bolt.

Tightening Torque
{(a): 60 N-m (6.0 kg-m, 43.5 Ib-ft)

CAUTION:
Do not damage cylinder head edge the wrench.

Injection Pump Pulley

1) Install injection pump pulley with semicircular (woodruff) key to
injection pump shaft.

2) Rotate injection pump pulley until timing marks are aligned.

3) insert two bolts (M8 x 1.25} in injection pump pulley as shown,
fastened to injection pump bracket threads, so that pulley is
fixed.

4) Tighten lock nut to specified torque.

Tightening Torque
(a): 60 N-m (6.0 kg-m, 43.5 lb-ft)

5) Remove two bolts (M8 x 1.25) in injection pump pulley.

Tensioner

1) Install tensioner spring onto the tensioner.

2) Install tensioner assembly.

3) Temporarily secure it so tensioner is shifted outward.
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1. Maich marks

1. Rotation direction

1. Timing marks

1. Checking point

Timing Belt
1} Check that timing marks of timing belt pulley, camshatft puiley
and injection pump pulley align with timing marks on seal plate.

2) Install timing belt in sequence shown in figure.

CAUTION:
Timing belt must be reinstalled in same direction of rota-
tion for continued durability.

3) Remove two affixing bolts from injection pump pulley.

4) Loosen tensioner lock bolt.
5} Turn crankshaft twice in the direction of rotation (clockwise).

CAUTION:
Do not rotate in reverse direction.

8) Check that each timing mark is correctly aligned. If not aligned,
remove timing belt. Repeat steps 1) — 5).

7} Tighten timing belt tensioner lock bolt.

Tightening Torque
(a): 40 N-m (4.0 kg-m, 29 [b-ft)

8) Check timing belt tension.
if tension is not correct, loosen tensioner lock bolt and repeat
steps 5) — 7), or replace tensioner spring.

Standard deflection: 9.0 - 11.5 mm (0.36 — 0.45 in.)
(by applying force of 98 N (10 kg, 22 Ib))

CAUTION:
Be sure not to apply tension other than that of tensioner
spring.
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. okt Cylinder Head Cover
2. Head cover ! 1) Apply sealant to shaded areas “A” as shown in figure.
> 2) Install cylinder head cover.

“A”: SUZUKI BOND No. 1207C, 99000-31150

Timing Belt Cover
Install left and right timing belt cover.

Tightening Torque for Timing Belt Cover Bolt
10 N'm (1.0 kg-m, 7 Ib-ft)

1. Timing belt
right cover

2. Timing belt
left cover

Crankshaft Pulley
Install crankshaft pulley.

Tightening Torque for Crankshaft Pulley Bolt
28 N-m (2.8 kg-m, 20 1b-ft)
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VALVE, CYLINDER HEAD AND CAMSHAFT

upn

1. Fuel injection pipe 10. Gasket Tightening Torque

2. Cylinder head bolt 11. Injection nezzle {a): 18 N'm (1.8 kg-m, 13 Ib-ft)
3. Glow cord 12, Washer {b): 10 N'm {1.0 kg-m, 7 Ib-ft)

4. Glow plug 13. Gasket (c): 24 N'm (2.4 kg-m, 17.5 1b-ft}
5. Camshaft cap 14, Adjusting disk, tappet, {d): 65 N-m {6.5 kg-m, 47 Ib-ft)
6. Camshaft and oil seal valve cotter, valve spring, {e): 38 N'm (3.8 kg-m, 27.5 |b-ft)
7. Oll seal valve spring seat (f} : 28 N'-m (2.8 kg-m, 20 lb-ft)
8. Cap 15. Valve seal {g): 30 N'm (3.0 kg-m, 21.5 Ib-ft)
9. Fuelleak pipe 16. Valve

N “A” : Apply engine oil.
17. Cylinder head gasket “8" : Apply sealant SUZUKI BOND No, 1207C, 99000-31150.

18. O-ring PR
19. Oil contro! plug <(i)=(>: aggllgcseealant SUZUKI BOND No. 1215, 99000-31110.
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Nozzle side

REMOVAL

Remove in order shown in the figure on previous page, and note fol-
lowing points.

¢ Drain engine coolant.

® Drain engine oil.

o Remove fuel tank cap to release vapor pressure.

Injection Pump Pulley
Refer to “Removal” of “Injection Pump Pulley” under “Timing Belt,
Pulley and Belt Tensioner” earlier in this section.

Camshaft Pulley
Refer to “Removal” of “Camshaft Pulley” under “Timing Belt, Pulley
and Beit Tensioner” earlier in this section.

Injection Pipe
Remove injection pipes shown in figure.

CAUTION:
Cover outlet of injectors with a rag to catch released fuel.

Special Tool
{A): 09950-76010

Camshaft Cap

1) Loosen camshaft cap bolts in two or three steps in order shown
in figure.

2) Remove camshaft caps.

3) Remove camshaft.

4) Remove camshaft oil seals from camshaft.
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1. Straightedge
2. Thickness gauge

Cylinder Head Bolt

1) Loosen cylinder head bolts in two or three steps in order shown
in figure.

2) Remove cylinder head bolts.

Valve Keeper

1) Set special tool against upper valve spring seat as shown in fig-
ure.

2) Compress spring and remove valve keepers.

Special Tool
(A): 09916-14510
(B): 09916-48210

Valve Seal
Remove valve seal by using special tool.

Special Tool
(C): 09916-47810

INSPECTION

Cylinder Head

1} Inspect cylinder head for damage, cracks, and leakage of water
and oil. Replace if necessary.

2) Using a straightedge, measure cylinder head for distortion in
seven directions shown in the figure.

Distortion: 0.10 mm (0.004 in.) max.

If cylinder head distortion exceeds specification, replace cylin-
der head.

CAUTION:
Do not attempt to repair a cylinder head by milling or
grinding.
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chamber insert

3) Using a straightedge, measure manifold contact surfaces for
distortion in six directions shown in figure.

Distortion: 0.20 mm (0.008 in.}) max.

If distortion exceeds specification, grind the surface or replace
cylinder head.

Combustion Chamber Insert

1) Inspect combustion chamber insert for damage or crack, re-
place if necessary.

2) Measure receded or projected amount of combustion chamber
insert from cylinder head surface.

Recession: 0.020 mm (0.0008 in.) max.
Projection: 0.005 mm (0.0001 in.) max.

If it exceeds specification, replace the combustion chamber in-
sert and cylinder head as an assembly.

3) Measure length of cracks at injection port.
Crack length “a”: 10 mm (0.39 in.} max.

If crack length exceeds maximum, replace cylinder head.

4) Measure length of each valve and replace valves as necessary.

Length:

StandardIN : 106.9 mm (4.209 in.)
EX: 106.8 mm (4.205 in.)

MinimumIN : 106.4 mm (4.189 in.)
EX: 106.3 mm (4.185in.)

5) Measure diameter of each valve stem and replace valve as nec-
essary.

Diameter:
Standard IN : 7.970 — 7.985 mm (0.3138 - 0.3143 in.)
EX: 7.965 — 7.980 mm (0.3136 — 0.3141 in.)
MinimumIN : 7.920 mm (0.3118 in.)
EX: 7.915 mm (0.3116 in.)
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6) Calculate valve stem-to-guide clearance by subtracting outer di-
ameter of valve stem from the inner diameter of corresponding
valve guide.

Clearance:
IN: 0.040 - 0.075 mm (0.0016 — 0.0029 in.)
EX: 0.045 — 0.080 mm (0.0018 — 0.0031 in.)

If the clearance exceeds specifications, replace valve and/or
valve guide.

Valve Guide
1) Remove the vaive guide from combustion chamber side by us-
ing special tool.

Special Tool
(A): 09916-46010

2) Assemble special tool so that depth “a” is as specified.

Special Tool
(A): 09916-57810

Depth “a”: 8.3 — 8.8 mm (0.327 — 0.346 in.)

3) Tighten the lock nut.

4) Tap the valve guide in from side opposite combustion chamber
until special tool contacts cylinder head.

Special Tool
(A): 08916-57810

5) Verify that valve guide protrusion is within specifications.

Valve guide protrusion:
8.3 — 8.8 mm (0.327 — 0.346 in.)

If not within specifications, repeat steps 1) — 4).

Valve Seat

1) Inspect contact surface of valve seat and valve face for follow-
ing.
® Roughness
¢ Damage
If necessary, resurface valve seat to specified angle with valve
seat cutter and/or resurface valve face.

Angle: IN: 30°, EX: 45°
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2) Apply a thin coat of Prussian Blue to valve face.
3) Check valve seating by pressing valve against the seat.
¢ Ii blue does not appear 360° around valve face, replace valve.
¢ [f blue does not appear 360° around valve seat, resurface
seat.

NG

5} Measure seat contact width.

Width “a™:
IN: 1.4 - 1.8 mm (0.056 — 0.070 in.)
EX: 1.64 - 2,04 mm (0.065 — 0.080 in.)

6) Verify that valve seating position is at the center of valve face.

o If the seating position is too high, correct valve seat using 75°
(IN) or 60° (EX) cutter, and 30° {IN) or 45° (EX) cutter.

o |f the seating position is too low, correct valve seat using 15°
(IN) or 30° (EX) cutter, and 30° (IN) or 45° (EX) cuiter.

D

“b" (IN ‘D" (EX]

INTAKE (IN) EXHAUST (EX)

1. Seatconiact width B (IN): 37 mm (1.47 in.)
“b* (EX): 33.4 mm {1.31in.)

7) Set valve to the vaive seat by using a lapping compound.

j CAUTION:
5 0° Do not let compound adhere the valve stem.
&

1. Valve lapper

1. Straightedge 8) Measure receded amount from the cylinder head surface by us-
;2,' ;ffgiglgnessgauge ing straightedge and thickness gauge. If receded amount ex-
' ceeds 1.565 mm (0.061 in.), replace cylinder head.

Recession “b”:
Standard: 0.75 — 1.05 mm (0.030 — 0.041 in.)
Maximum: 1.55 mm (0.061 in.)
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. 1. Tappet
1

1 1. V-block

Valve Spring

1} Inspect each valve spring for cracks or damage.

2} Measure free length and out-of square. Replace valve springs
as necessary.

Free length:
Standard: 45.11 mm (1.776 in.)
Minimum: 44.80 mm (1.764 in.)

Out-of square “a”:
Maximum: 1.6 mm (0.063 in.)

Tappet
1} Check tappet-to-tappet hole clearance.
i) Measure tappet outer diameter.

Outer diameter “a”:
34.949 — 34.965 mm (1.37594 — 1.37657 in.)

ii) Measure inner diameter of tappet hole in cylinder head.

Inner diameter “b™:
34.990 ~ 35.010 mm (1.37756 — 1.37834 in.)

2) Calculate difference (clearance) between tappet outer diameter
and hole inner diameter.
If clearance exceeds specification, replace tappet or the ¢ylinder
head.

Clearance:
Standard: 0.025 — 0,061 mm (0.00099 - 0.00240 in.)
Maximum: 0.10 mm (0.004 in.)

Camshaft

1) Set front and rear journals on V-blocks.

2} Using a micrometer measure camshaft runout. Replace cam-
shaft if necessary.

Runout: 0.10 mm (0.004 in.) max.
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3) Inspect camshaft for wear and damage. Replace camshatt if

necessary.
4) Measure each camshaft iobe height at point as shown.

Height “a”:

N Standard mm (in.) 43.792 (1.7241)
Minimum mm {in.) 42,110 (1.6579)
Standard mm (in.) 45,300 (1.7835)
EX Minimum mm {in.) 44,900 (1.7677)

5) Measure journal diameters in X and Y directions at two points (A
and B) as shown in the figure.

Diameter:

31.959 - 31.975 mm (1.2583 — 1.2588 in.)
Out-of-round:

0.05 mm (0.002 in.) max.

6) Measure camshaft journal oil clearances.

1. Plastigage @

' Front

CAUTION:
Do not install tappets and adjustment disks when mea-
suring oil clearance.

i) Remove all foreign material and oil from journals and bearing
surfaces.

i) Set camshaft onto cylinder head.

iii) Position plastigage atop the journals in axial direction.

iv) Install camshaft caps according to cap numbers as shown in
figure.
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v} Install camshaft cap nuts and tighten them in two or three
steps in the order shown in figure.

@ ® @ ® ®
= ,i% | f S Tightening Torque for Camshaft Cap Nut
3 ) 24 N'm (2.4 kg-m, 17.5 Ib-ft)
o 8
O P ISCIS

vi) Loosen camshaft cap nuts in two or three steps in order
o) @ @ ® @ shown in figure.,

B .1 " " vii) Remove camshaft caps.
e e S
Upl L LTI 1))

o A PO Urat

RIS 50 ISk

viii) Measure oil clearances.

Oil clearance:
Standard: 0.025 - 0.066 mm (0.010 - 0.0025 in.)
Maximum: 0.10 mm (0.004 in.)

if oil clearance exceeds specifications, replace cylinder
head.

7) Measure camshaft end play.

End play:
Standard: 0.02 - 0.15 mm (0.0008 - 0.0059 in.)
Maximum: 0.20 mm (0.008 in.)

If it exceeds specifications, replace camshaft and/or cylinder
head.
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b
‘6™ 13.5 mm
(0.53in.)

(A

Cylinder head side

INSTALLATION

Valve Seal
1) Assemble special tool so that depth “a” is as specified.

Depth “a”: 10.2 — 10.8 mm (0.402 — 0.425 in.)

2) Apply engine oil to inside of new valve seal.
3) Press valve seal on until the special tool contacts the cylinder
head.

Special Tool
(A): 09916-57810

Valve and Valve Spring
1) Install lower spring seat.
2) Install valve.

CAUTION:
Install spring with the closer pitch toward cylinder head.

3) Install valve spring and upper spring seat.

4) Compress valve spring by using special too!, and install valve
keepers.

Special Tool
(A): 09916-14510
(B): 09916-48210

5) Remove special tool.

6) Tap end of valve stem lightly two or three times with a plastic
hammer to verify that keepers are all fully seated.
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* @
£ 1. Adjustment disk
\1 2, Tappet
- “A™ Apply engine oil

“A™: Apply engine oil

Tappet and Adjustment Disk

1) Apply engine oil to tappets as shown in the figure.
2) Install tappets in hole.

3) Install adjustment disks.

Cylinder Head Gasket
1) Remove all foreign material from top of cylinder block.
2) Measure oil control plug height.

Height “a”: 4.9 ~ 5.3 mm (0.193 — 0.208 in.)

3) If not correct, replace the cylinder head.
4} Install new O-ring to oil control plug.

5) Install new cylinder head gasket.

Cylinder Head Assembly
1) Install cylinder head.

2) Measure length of each bolt. Replace if necessary.

Length “a™:
Standard: 113.2 — 113.8 mm (4.457 — 4.480 in.)
Maximum: 114.5 mm {4.508 in.)
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3) Tighten cylinder head bolts.

i) Apply clean engine oil to bolt threads and seat faces.
i) Tighten cylinder head bolts in two or three steps in order
shown.

Tightening Torque for Cylinder Head Bolt
30 N'm (3.0 kg-m, 21.5 1b-ft)

iii) Make paint marks on boit heads, as shown in figure.

iv) With paint marks as a reference point, tighten cylinder head
bolts another 90° ~ 105° in tightening order.
v) Thentightenthem once again 90° ~ 105° in tightening order.

CAUTION:
Be sure to tighten bolts in the specified order.

Camshaft
1) Apply clean engine oil to camshaft journals and bearings.

CAUTION:
Do not aliow any sealant on camshaft journal surfaces.

2) Apply sealant to shaded areas "A” as shown in figure.

“A”: SUZUKI BOND No. 1215, 99000-31110

3) Install camshaft caps according to the cap number and <
mark as shown in the figure.

4) Install camshaft cap nuts and tighten them in two or three steps
in order shown in figure.

Tightening Torque for Camshaft Cap Nut
24 N-m (2.4 kg-m, 17.5 1b-ft)

NOTE:

Adjustment of the valve clearance should be made only af-
ter camshaft pulley, injection pump pulley and timing belt
have been installed.
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1. Qil seal

2 1 1. Injection nozzle
2. Leak pipe gasket

5) Apply clean engine oil to lip of each new camshaft oil seal.
8) Push oil seals slightly in by hand.

CAUTION:
Oil seal must be tapped in until it is flush with the edge
of camshaft cap.

7) Tap oil seals in evenly by using a suitable pipe and a hammer.

Oil seal outer diameter: 46 mm (1.81 in.)
Oii seal inner diameter: 32 mm (1.26 in.)

Injection Nozzle and Leak Pipe

1) Install new corrugated washers and new copper gaskets in posi-
tion.

2) Install injection nozzles.

Tightening Torque
(a): 65 N'm (6.5 kg-m, 47 ib-ft)

NOTE:
Corrugated washers and copper gaskets must be replaced
with new ones each time injection nozzles are removed.

3) Install new leak pipe gasket.

4} Install leak pipe.
5) Tighten leak pipe nut to specified torque.

Tightening Torque
(b): 38 N'm (3.8 kg-m, 27.5 Ib-ft)
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Y Glow Plug and Glow Cord
1&—/ } A i 1) install glow plugs.

Tightening Torque for Glow Plug
18 N'm (1.8 kg-m, 13 ib-ft)

2) Instali glow cord nut.

Tightening Torque for Glow Cord Nut
10 N'm (1.0 kg-m, 7 Ib-ft)

Injection pipe
1) Install injection pipes and loosely tighten nuts.

2) Tighten injection pipe nuts by using special tool.

Tightening Torque
(a): 28 N'-m (2.8 kg-m, 20 1b-ft)

Special Tool
(A): 09950-76010

Seal Plate
Iinstali seal plate.

Tightening Torque for Seal Plate Bolt
10 N-m (1.0 kg-m, 7 Ib-ft)

Cooling Fan Bracket
Install fan bracket.

Tightening Torque for Cooling Fan Bracket Bolt
40 N-m (4.0 kg-m, 29 Ib-ft)
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Injection Pump Pulley
Refer to “Injection Pump Pulley” of “Installation” under “Timing Belt,
Pulley and Belt Tensioner” earlier in this section.

Camshaft Pulley
Refer to “Camshaft Pulley” of “Instaliation” under “Timing Belt,
Pulley and Belt Tensioner” earlier in this section.

Cylinder head cover
Refer to “Cylinder Head Cover” of “Installation” under “Timing Belt,
Puliey and Belt Tensioner” earlier in this section.
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OIL FILTER, OIL PRESSURE SWITCH, OIL COOLER AND ENGINE HANGER

LA

G

1. Pipe Tightening Torque

2. Ol fitter cartridge (a): 23 N-m (2.3 kg-m, 17 [b-ft)
3. Qilcooler {b): 15 N'm (1.5 kg-m, 11 Ib-ft}
4. Qil filter body (€): 30 N'm (3.0 kg-m, 22 |b-ft}
5. Qil pressure switch (cl): 40 N'm (4.0 kg-m, 28 |b-ft)
6. Enginehangar (e): 9 N'm (0.9 kg-m, 6.5 Ib-ft)

{f) : 20 N'm (2.0 kg-m, 14.5 [b-t)

“A* : Apply enging oil.
“B" : Apply sealant SUZUKI BOND No. 1207C, 99000-31150.
<R>: Replace.
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REMOVAL
Remove in order shown in the figure on the previous page, and note
following points.

Oil Filters
Remove oll filter with a special tool.

Special Tool
(A): 09915-47810

INSTALLATION

1.5-2.5mm : H H '
P (0.06 - 040 in.) For instalfation, reverse removal procedure and not following points.

Oil Pressure Switch
1) Apply sealant to thread of 0il pressure switch as shown.

“A”; SUZUKI BOND No. 1207C, 99000-31150

2} Install oil pressure switch.

r—

@) ko Tightening Torque
{a): 15 N'm (1.5 kg-m, 11 |b-ft)

Oil Filter Cartridge and Filter Body
1} Install oil filter body.

Tightening Torque
(a): 40 N'm (4.0 kg-m, 29 [b-ft)
(b): 9 N-m (0.9 kg-m, 6.5 Ib-ft)

2} install oil cooler.

Tightening Torque
{c): 30 N'm (3.0 kg-m, 22 Ib-ft)

3) Apply a coat of engine oil to the filter rubber seal.
4) Install oil filter untit rubber seal contacts oil cooler by hand. Then
tighten it a 1-1/6 turn further with a special tool.

Tightening Torque
(d): 23 N'm (2.3 kg-m, 17 Ib-ft)

Engine Hanger
install engine hanger.

Tightening Torque
(a): 20 N‘m (2.0 kg-m, 14.5 lb-ft)
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OIL PAN, OIL PUMP AND DRIVE PLATE

1. Drive plate 9. Water pump {For removal and Tightening Torque

2. End plate instatlation refer to SECTION 6B.) {a): 40 N-m (4.0 kg-m, 29 ib-ft)

3. Qilpan 10. Cil pump assembly (b): 10 N-m (1.0 kg-m, 7 |b-ft)

4. Qil strainer 11, Front oil seal (c): 23 N-m (2.3 kg-m, 16.5 lb-ft)

5. 8il buffle plate 12. Fuel injection pump (For removal and {d): 100 N-m {10.0 kg-m, 72.5 Ib-ft}

6. Qil level gauge pipe installation refer o SECTION 6E3.) p— -

7. Rear cover 13. Fuelinjection pump bracket B :_’\pply sealant SUZUK! BOND Ne. 1207C, 99000-31150.
8. Rear cil seal <R>: Replace.
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— 1. Ol pump

REMOVAL

Drive Plate
1) Hold drive plate by using the special tool.

Special Tool
(A): 09924-17810

2) Remove drive plate bolts.
3) Remove drive plate.

Qil Pan

1) Remove oil pan mounting bolts.

2) Insert oil pan seal cutter between oil pan and oil buffie plate to
separate them.

CAUTION:
Do not bend oil pan when prying it.

Oil Buffle Plate

1) Remove oil buffle plate mounting bolts.

2) Insert oil pan seal cutter between oil buffle plate and cylinder
block to separate them.

CAUTION:
Do not bend oil buffle plate when prying it.

Oil Pump

1} Remove oil pump mounting bolts.

2) Insert oil pan seal cutter between oil pump and cylinder block to
separate them.
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i. Pipe

INSTALLATION

Rear Cover
1) Apply clean engine oil to the lip of new oil seal.
2) Push oil seal slightly in by hand.

CAUTION:
Oil seal must be pressed in until it is flush with edge of
the rear cover.

3) Press oil seal in evenly by using suitable pipe.

Oil seal outer diameter: 100 mm (3.9 in.)

4) Install rear cover and new gasket.
5) Tighten rear cover mounting bolt to specified torque.

Tightening Torque for Rear Cover Mounting Bolt:
10 N-m (1.0 kg-m, 7.5 Ib-ft)

6) Cut away portion of gasket that projects out from rear cover as-
sembly toward oif pan side.

CAUTION:
Do not scratch rear cover assembly.

Qil Pump
1) Apply clean engine oil to lip “A” of new oil seal.
2} Push seal slightly in by hand.

CAUTION:
Oil seal must be pressed in until it is flush with edge of
oil pump body.
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3) Press oil seal in evenly by using suitable pipe.

Qil seal outer diameter: 48 mm (1.89 in.)
Oil seal inner diameter: 33.7 mm (1.33 in.)

4) Apply continuous bead of silicone sealant to oil pump housing
as shown in figure.

“A”: SUZUKI BOND No. 1207C, 99000-31150

CAUTION:
Do not allow any sealant to get into oil hole,

5) Install new O-ring into pump body.

6) Install oil pump and generator bracket.

Tightening Torque
{a): 20 N-m (2.0 kg-m, 14.5 [b-ft)
(b): 40 N'm (4.0 kg-m, 29 Ib-ft)

CAUTION:
Do not scratch the oil pump.

7) Remove any sealant that is pushed out at oil pan side.

Qil Buffle Plate

1) Remove all foreign material from contact surfaces.

2) Apply a continuous bead of silicone seatant to oil buffle pfate
along inside of bolt holes, and overlap ends.

3) Install oil buffle plate and then tighten mounting torque to speci-
fied torque.

Tightening Torque;

10 N'm (1.0 kg-m, 7 Ib-ft)

“A”: SUZUKI BOND No. 1207C, 99000-31150
Qil Strainer

1) Instal! oil strainer along with new gasket.
2) Tighten mounting bolt to specified torque.

Tightening Torque for Oil Strainer Bolt:
10 N'm (1.0 kg-m, 7 Ib-ft)
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1. Drive plate bolt

Qil Pan

1) Remove all foreign material from the contact surfaces.

2) Apply continuous bead of silicone sealant to the oil pan along the
inside of the bolt holes, and overlap the ends.

3) Install the oil pan and then tighten mounting bolt to specified
torque.

Tightening Torque for Oil Pan Bolt
10 N'm {1.0 kg-m, 7 Ib-ft)
“A”: SUZUKI BOND No. 1207C, 99000-31150

Drive Plate

1) Remove sealant from the drive plate bolt holes in crankshaft and
from drive piate bolts.

CAUTION:

o If all previous thread lock cannot be removed from a
bolt, replace bolt.

® Do not apply thread lock if new bolt is used.

2) Set drive plate onto crankshaft.
3} Apply thread lock to drive plate bolts and install them.

“A”: SUZUKI BOND No. 1332, 99000-32020

4) Hold flywheel by using special tool.

Special Tool
(A): 09924-17810

5) Tighten bolts in two or three steps in order shown in figure.

Tightening Torgue for Drive Plate Bolt
100 N-m (10.0 kg-m, 72.5 Ib-ft)



6A3-38 ENGINE MECHANICAL (RF ENGINE)

OIL PUMP
DISASSEMBLY/ASSEMBLY

. Qil seal

. Qil pumyp cover

, Outer rotor

. Inner rotor

. Plunger assembly
. Cil pump body

D AWK -

Tightening Torque
(a): 34 N-m (3.4 kg-m, 24.5 |b-t}
{b): 8 N-m {0.8 kg-m, 6 [b-1t)

“A”: Apply engine oil,
<R>: Replace.

1. Rag
2. Screwdriver

DISASSEMBLY
Disassemble in order shown in the above figure, and note follow-
ings.

Oil Seal
Remove oil seal with screwdriver that is protected with rag.

Pump Cover
1) Remove pump cover mounting bolts with screwdriver.
2) Remove pump cover.
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1, Thickness gauge

1. Thickness gauge
2. Straight edge

1 1. Aligned marks

INSPECTION

Pressure Spring
1) Inspect spring for weakness or breakage.
2) Measure free length. Replace spring if necessary.

Free length: 61.7 mm (2.43 in.)

Rotor Clearance
Measure following clearance. Replace rotor if necessary.

Tooth tip clearance:
Standard: 0.2 mm (0.008 in.) or less
Maximum: 0.24 mm (0.009 in.)

Outer rotor to pump body clearance:
Standard: 0.09 - 0.184 mm (0.0036 — 0.0072 in.}
Maximum: 0.22 mm (0.009 in.)

Side clearance:
Standard: 0.03 — 0.09 mm (0.0012 - 0.0035 in.)
Maximum: 0.10 mm (0.004 in.}

ASSEMBLY
For assembly, reverse disassembly procedure and note followings.

Inner and Outer Rotor

1) Apply small amount of clean engine oil to contact surface of
pump body.

2) Install inner and outer rotors into oil pump body. Align marks as
shown.
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Pump Cover
1) install pump cover and then tighten screw to specified torque.

Tightening Torque for Pump Cover Screw:
8 N'm (0.8 kg-m, 6 Ib-ft)

2) Make sure that inner rotor can be rotated smoothly by hand.

Oil Seal
1) Apply a small amount of clean engine oil to lip of new oil seal.
2) Push in oil seal slightly by hand.

1. Qil seal

d[ﬁ——;:%b 1 Ploe 3) Press oil seal in evenly with suitable pipe.

CAUTION:
Oil seal must be pressed in until it is flush with edge of

the oil pump body.

Oil seal outer diameter: 48.0 mm (1.89 in.)
Oil seal inner diameter: 33.7 mm (1.33 in.)
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1. Heater hose
2. Brake booster

4, Accelerator cable
vacuum hose 5. A/T throttle cable (for A/T)
3. Fuelhose 6. A/T cil hose (for AJ/T)

ENGINE ASSEMBLY

REMOVAL
1) Remove fuel filler cap to release fuel pressure in fuel feed line.
2) Disconnect negative cable battery.
3) Remove engine hood.
4) Remove strut tower bar.

5} Drain coolant.
6) Remove radiator, radiator fan shroud and cooling fan.
Refer to SECTION 6B for removal.

7} Remove air cleaner outlet hose.

8) Remove intercooler.

9) Disconnect related electric lead wires from engine (generator,
starter, sensor switch, actuator, eic.).

10) Disconnect accelerator cable and A/T throttle cable (for A/T
vehicle) from throttle body.
11) Disconnect following hoses:
® Fuel feed hose and return hose
® Heater hoses
¢ Brake boostet vacuum hose
® A/T oil hose (for A/T vehicle)
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Belt

. Powaer steering pump
. A/C compressor

. Tension pulley

. Bracket

Ry T

1. Right side transmission stiffener
2. Left side transmission stiffener
3. Starting motor

12) With hoses connected, detach power steering pump and A/C
compressor from cylinder block (if equipped).

13) Raise vehicle.

14) Drain engine oil (if necessary).

15) Remove front differential housing with differentiat from chassis.
Refer to SECTION 7E for removal,

16) Disconnect exhaust No.1 pipe from turbocharger.

17) Remove starting motor.
18} Remove right and left side transmission stiffener.
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19) Remove clutch housing lower plate.
20} Remove torque converter bolts (for A/T vehicle}.

Special Tool
(A): 09927-56010

21) Lower vehicle.
22) Support transmission,

CAUTION:
For A/T vehicle, don’t jack under A/T oil pan to support
transmission.

23) Remove bolt and nuts fastening cylinder block and transmis-
sion.

24) Install lifting device.

25) Remove engine side mounting bracket nuts from engine
mountings.

26) Before lifting engine, check to ensure all hoses, wires and
cables are disconnected from engine.

27) Remove engine assembly from chassis and transmission by
lifting a little, sliding toward front, and then, carefully hoist en-
gine assembly.

28) Remove engine mounting from engine assembly.
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(@)

(a)

INSTALLATION

Reverse removal procedure for installation, noting following points.
1) Instali engine mountings to engine assembly.

2) Tighten bolts and nuts to specified torque.

Tightening Torque
(a): 50 N'm (5.0 kg-m, 36 Ib-ft)
(b): 85 N-m (8.5 kg-m, 61.5 Ib-ft)

3) Tighten nuts fastening engine side mounting brackets and en-
gine mountings.

Tightening Torque
(a): 50 N'm (5.0 kg-m, 36 Ib-ft)

4) Tighten bolt and nuts fastening cylinder block and transmission
to specified torque.

Tightening Torque
(a): 85 N-m (8.5 kg-m, 61.5 Ib-ft)

5) Remove lifting device.

8) Tighten torque converter bolts to specified torque (for A/T ve-
hicle).

Tightening Torque
(a): 65 N'‘m (6.5 kg-m, 47 [b-ft)
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7) Tighten transmission stiffener bolis to specified torque if
equipped.

Tightening Torque
(a): 50 N'm (5.0 kg-m, 36 Ib-ft)

8) Installexhaust No.1 pipe to engine assembly and exhaustNo.2
pipe, referring to SECTION 6K.
9} Install front differential housing with differential to chassis. Re-
fer to SECTION 7E for installation.
10) Reverse disconnected hoses, cables and electric wires for
connection.
11) Adjust power steering pump drive belt and A/C compressor
drive beit tension (if equipped), referring to SECTION 0B.
12) Adjust accelerator cable and A/T throttle cable (for A/T ve-
hicle} according to procedure described in SECTION 6ES.
13) Check to ensure that all removed parts are back in place.
Reinstall any necessary parts which have not been reinstalled.
14) Refill engine with engine oil (if necessary), referring to item
“ENGINE OIL CHANGE" in SECTION 0B.
15) Refill cooling system, referring to SECTION 6B.
18) Check to ensure that all fasteners and clamps are tightened.
17} Upon completion of installation, verify that there is no fuel leak-
age, coolant leakage or exhaust gas leakage at each connec-
tion.
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CYLINDER BLOCK, PISTON, CONNECTING ROD AND CRANKSHAFT

"

1. Connecting rod and piston assembly 9. Connacting rod Tightening Torque

2, Connect!ng rodcap 10. Main bearing cap {a): 65 N'm (6.5 kg-m, 47 [b-ft}

3. Connecting rod bearing lower 11. Main bearing lower {b): 87 N'm (8.7 kg-m, 63 b-ft}

g. g_ort\nec.tlng rod bearing upper 12. Crankshaft {¢): 15 N'm (1.5 kg-m, 11 Ib-ft)
. Piston ring 13. Main bearing upper wpm, o

6. Piston pin clip 14, Thrustmota A°; Apply engine oil.

7. Piston pin 15. Oll jet and cil jet valve

8. Piston 16. Cylinder block
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REMOVAL
Connecting Rod and Piston Assembly

CAUTION:
Do not scratch crankshaft journat or cylinder wall.

Use handle of a hammer to remove piston and connecting rod as-
sembly through top of cylinder block.

Main Bearing Cap

1) Loosen main bearing cap bolts in two or three steps in order
shown in figure.

2) Remove main bearing caps.

DISASSEMBLY
Piston Ring

CAUTION:
Do not apply excessive tension, which may cause rings to
shap out.

Remove piston rings by using a piston ring expander.

Piston Pin

CAUTION:
Mark connecting rod direction for proper reassembly.

1) Before disassembling piston and connecting rod, check oscilla-
tion torque as shown.
If large end does not drop by its own weight, replace piston
and/or piston pin.

2) Remove snap rings from piston.
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3) Remove piston pin by using special tool.

Special Tool
(A): 09910-37860

INSPECTION

Cylinder Block

1) Inspect cylinder block for the following. Repair or replace cylin-
der block as necessary.
¢ L eakage damage
® Cracks
@ Scoring of wall

2) Using straightedge, measure top deck of the cylinder block for
distortion in the six directions shown in figure.

Distortion: 0.10 mm (0.004 in.) max.

If distortion exceeds specification, replace it.

CAUTION:
Do not grind surface of cylinder block.

1. Straightedge
2. Thickness gauge

4} Measure cylinder bore in X and Y directions at three points (A,
B, and C) in each cylinder as shown.

|

C{; = Qg A Cylinder bore
B Size mm (in.) Bore mmin.)

& A Standard 86.000 ~ 86.022 (3.3859 - 3.3866)
O =20 e C— 0.25 (0.010) oversize 86.250 — 86.272 (3.3957 — 3.3965)
e 0.50 {0.020) oversize 86.500 — 86.522 (3.4055 — 3.4063)

CAUTION:
- Boring size should be based on size of oversize piston
and be same for all cylinders.

e |f cylinder bore exceeds maximum, rebore it to oversize.
¢ |f difference between measurements A and C exceeds maxi-
mum taper, rebore cylinder to oversize.

B—

Taper: 0.022 mm (0.0009 in.) max.

I
{
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o [f difference between measurements X and Y exceeds maxi-

,\/[L._ mum out-of round, rebore cylinder to oversize.

Out-of-round: 0.022 mm (0.0009 in.) max.

< O
\!
J

40O

CAUTION:
Boring size should be based on size of oversize piston
and be same for all cylinders.

If upper part of cylinder wall shows uneven wear, remove ridge
with ridge reamer.

Oil Jet
1) Push check ball and verify that it moves smoothly.
2) Blow through oil jet and verify that air flows.
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Piston, Piston Ring, and Piston Pin
Piston

CAUTION:
If piston is replaced, piston rings must also be replaced.

1) Inspect outer circumferences of all pistons for seizing and scor-
ing. Replace as necessary.

2) Measure outer diameter of each piston at right angle (90°) to pis-
ton pin, 19 mm (0.75 in.) above bottom of piston.

Piston diameter

o 19 mm Size mm(in.) Diameter “a” mm {in.)
(0.75in) Standard 85.957 — 85.983 (3.3842 — 3.3851)
0.25 (0.010) oversize 86.207 — 86.233 (3.3940 — 3.3949)
0.50 (0.020) oversize 86.457 — 86.483 (3.4039 — 3.4048)

“a": Measuring point

3) Measure piston to cylinder clearance.

Clearance “b”:
Standard: 0.032 - 0.065 mm (0.0013 — 0.0025 in.)
Maximum: 0.15 mm (0.0059 in.)

If clearance exceeds maximum, replace piston or rebore cylin-
ders to accept oversize pistons.

Piston and piston rings
1) Measure piston ring to ring land clearance around entire circum-
ference of piston by using new piston ring.

Top:

Standard: 0.18 ~ 0.22 mm (0.0071 — 0.0086 in.)
Second:

Standard: 0.04 — 0.08 mm (0.0016 — 0.0031 in.)
Maximum: 0.2 mm (0.008 in.)

If clearance exceeds maximum, replace piston.

2) Inspect piston rings for damage, abnormal wear, and breakage.
Replace piston rings if necessary.

3) Insert piston ring into cylinder by hand and use piston to push it
to bottom of ring travel.

1

1. Gyfinder block




ENGINE MECHANICAL (RF ENGINE) 6A3-51

4) Measure end gap of each piston ring by using thickness gauge.
Replace piston rings as necessary.

Top: 0.20 — 0.30 mm (0.008 —~ 0.011 in.)
Second: 0.20 ~ 0.30 mm (0.008 — 0.011 in.)
QOil rail: 0.20 — 0.30 mm (0.008 - 0.011 in.)

Maximum: 1.0 mm (0.039 in.)

Piston and piston pin
1) Measure each piston pin bore diameter in X and Y directions at
four points.

Diameter: 29.997 — 30.007 mm (1.1810 - 1.1813 in.)

2) Measure each piston pin diameter in X and Y directions at four
points.

Diameter: 29.994 — 30.000 mm {1.1809 — 1.1811 in.)
3) Calculate related piston pin to piston clearance.
Standard: 0.003 - 0.013 mm {0.0001 - 0.0005 in.}

If clearance exceeds specifications, replace piston and/or pis-
ton pin,

Connecting Rod
1) Measure small end inner diameter of each connecting rod.

Diameter: 30.014 — 30.030 mm (1.1817 —1.1822 in.}

2) Calculate clearance between connecting rod small end bore
and related piston pin.

Clearance:
Standard: 0.014 - 0.036 mm (0.0006 —~ 0.0014 in.)
Maximum: 0.05 mm (0.002 in.)
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1. Connecting rod bush
3 2. Qil hole
3. Reamer

1. Connacting rod

3) If clearance exceeds the maximum, replace the connecting rod
bushing by following procedure.
i) Apply engine oil to connecting rod and bushing.
i) Align oil hoses of connecting rod and bushing, and press
bushing in by using special tool and press.

Special Tool
(A): 09913-80112

i) Correct bushing inner diameter, so that clearance is within
specification, by using spirat expansion reamer.

4) Measure each connecting rod for bending. Repair or replace
connecting rods as necessary.

Bending:
Maximum: 0.080 mm (0.0031 in.}/50 mm (1.97 in.)

Length (Center to Center):
151.95 — 152.05 mm (5.9823 - 5.9862 in.}

Crankshaft

1) Check journals and pins for damage, scoring, and oil hole clog-
ging.

2) Set crankshaft on V-blocks.

3} Measure crankshaft runout at center journal. Replace crank-
shaft if necessary.

Runout:
Maximum: 0.05 mm (0.002 in.)

4) Measure each journal diameter in X and Y directions at two
points.,

Main journal:
Diameter: 59.937 — 59.955 mm (2.3598 — 2.3604 in.)
Out-of-round: 0.006 mm (0.0002 in.) max.

Crankpin journal:
Diameter: 50.940 — 50.955 mm (2.0055 — 2.0060 in.)
Out-of-round: 0.006 mm (0.0002 in.) max.
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If diameter is less than minimum, grind journals to accept under-
size bearings.

Undersize bearing:
0.25 mm (0.010 in.), 0.50 mm (0.020 in.)
0.75 mm (0.030 in.)

CAUTION:
Do not remove fillet roll area when grinding.

2 1. Crankpin journal
2. Main joumal

Main journal diameter undersize

Bearing size mm (in.) Journal diameter mm (in.}
0.25 (0.010) oversize 50.687 — 59.705 (2.3499 — 2.3505)
0.50 (0.020) oversize £9.437 — 59.445 (2.3401 — 2.3403)
0.75 (0.030) oversize 59.187 — 59.205 (2.3302 — 2.3309)

Crankpin journal diameter undersize

Bearing size mm {in.) Journal diameter mm (in.)
0.25 (0.010} oversize 50.690 — 50.705 (1.9957 — 1.9962)
0.50 (0.020) oversize 50.440 — 50.445 {1.9859 — 1.9860)
0.75 (0.030) oversize 50.190 - 50.205 (1.9760 — 1.97695)
Bearing

Main Bearing, Thrust Bearing and Connecting Rod Bearing
Check main bearings, thrust bearings and connecting rod bearings
for peeling, scoring, and other damage.
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INSTALLATION

Crankshaft

1} Before installing crankshaft, inspect main bearing oil clearances
as follows.

Oil Clearance Inspection
i) Remove all foreign material and oil from journals and bear-

ings.

CAUTION:

Install grooved upper main bearings in cylinder block.
Install thrust bearings with the oil groove facing
crankshaft.

i} Instali upper main bearings and thrust bearings.
iii) Set crankshaft in cylinder block.

CAUTION:

Do not rotate crankshaft when measuring oil clear-
1. Bearing metal ances

iv) Position plastigage stop journals in axial direction.

v} Installlower main bearings and main bearing caps according
“@‘ to cap number, facing the = mark forward.

2——h— o

@ 1. Frontside
2. Cap No.

vi) Tighten main bearing cap bolts in two or three steps in order
shown in figure.

Tightening Torque for Main Bearing Cap Bolt:
87 N'm (8.7 kg-m, 63 |b-ft)
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vii) Remove main bearing caps, and measure plastigage at
each journal at widest point for smallest clearance, and at
narrowest point for largest clearance.

viii) If oil clearance exceeds specifications, grind crankshaftand
install undersize main bearings. (Refer to pages 6A3-52
and 53.)

Qil clearance:
Standard: 0.031 — 0.050 mm (0.0012 — 0.0019 in.)
Maximum: 0.008 mm (0.0031 in.)

Bearing size Thickness Main Joumnal diameter
mm (in) (mm {in.})) {mm {in.))

59.937 — 59.955

Standard 2 0% (0.0787 *5o00e (2,857 — 2.3604)
O o smomerm| S50,
Sf&(rgifezo) 2.250 3% (0.0886:335%) | 55400 Sohi02)
Il p—

2} Apply clean engine oil to main bearings, thrust bearings and
main journals.

3 ‘ 1. Cylinder block side
2. Crankshaft side
3. Lowerside

3) Install main bearing caps according to cap number, facing the
& ® @ G 3 = mark toward the front.
= o : 4) Tighten main bearing cap bolts in two or three steps in order

—] N + ' ‘
i shown in figure.

11 ' } \ ] Tightening Torque for Main Bearing Cap Bolt:
- v ~ ) Z 87 N'm (8.7 kg-m, 63 Ib-ft) ‘

5) Measure crankshaft end play.

End play “a”:
Standard: 0.040 — 0.282 mm (0.0016 — 0.0111 in.)
Maximum: 0.30 mm {0.012 in.)
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1. Cavity
2. “F"mark
3. Alignment marks

1. Top ring
2. 2ndring
3. Qilring
4. Qil ring expander

If end play exceeds maximum, grind crankshaft and install over-
size thrust bearings, or repiace crankshaft and thrust bearings.

Thrust bearing width “b™:
Standard: 2.00 - 2.05 mm (0.0788 — 0.0807 in.)
Oversize: 2,175 — 2,225 mm (0.0857 — 0.0875 in.)

Connecting Rod

1) Align piston cavity and matching mark in large end of connecting
rod.

2) Apply engine oil to circumference of each piston pin and to smal
end of each connecting rod.

3) Insert a snap ring into one of the piston pin holes in piston.
4) Install piston pin by using special tool.

Special Tool
(A): 09910-37860

5) Connect piston and connecting rod by piston pin, and lock snap
ring.

NOTE:
Heat the piston to 50 — 70°C (122 - 158°F) for installation.

Piston Ring

1) Apply clean engine oil to piston rings.

2) Install oil ring expander and oil ring.

3) Install second ring.

4) Install top ring.

5) Align piston ring end gaps, as shown in figure.

1. Piston ring
2. “N"mark
3. Topring

4, 2ndring
5. Qilring

CAUTION:

The rings must be mounted so “N” marks face upward.




ENGINE MECHANICAL (RF ENGINE) 6A3-57

Piston and Connecting Rod

1) Apply clean engine oil to cylinder walls, pistons, and piston rings.

2) Check piston rings for correct end gap alignment.

3) Using piston ring compressor insert each piston assembly into
cylinder block with “F” mark facing front of engine.

Special Tool
(A): 09916-77310

1. “F'mark

Connecting Rod Cap
1) Measure connecting rod bearing oil clearance using the same
procedure as for main bearing oil clearance.

Tightening Torque for Connecting Rod Cap Nut:
65 N-m (6.5 kg-m, 47 Ib-ft)

Qil clearance:
Standard: 0.027 — 0.055 mm (0.0011 — 0.0021 in.)
Maximum: 0.08 mm (0.0031 in.)

CAUTION:
Align alignment marks on the cap and on connecting rod
when installing connecting rod cap.

1
F If oil clearance exceeds maximum, grind crankshaft to accept
undersize bearings. (Refer to pages 6A3-52 and 53.)
1. Alignment
mark
/ 2) Measure connecting rod side clearances.

Side clearance:
Standard: 0.110 — 0.262 mm {0.0044 - 0.0103 in.)
Maximum: 0.35 mm (0.014 in.)

If clearance exceeds maximum, replace connecting rod and
cap.
2

1. Thickness gauge
2. Measuring point

3) Apply clean engine oil to crankpin journals and connecting rod
bearings.

4) Install connecting rod caps with alignment marks aligned.

5) Tighten connecting rod cap nuts.

Tightening Torque for Connecting Rod Cap Nut:
65 N'm (6.5 kg-m, 47 1b-ft)
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SPECIAL TOOLS

09915-47810
Oil filter wrench

00924-17810
Flywheel holder

09944-36011
Steering wheel remover

1. 08916-14510
Valve lifter

2. 09916-48210
Attachment

A

09916-47810
Valve seal remover

08916-46010
Valve guide remover

09916-57810
Valve seal and valve guide
installer set

09950-76010
Flare nutwrench (17 — 19 mm)

09910-37860
Piston pin repiacer

09913-80112
Bearing instalier

09916-77310
Piston ring compressor

09912-57820
Compression gauge

o

09912-57830
Compression gauge
attachment

09915-77310
Oil pressure gauge

@

09915-78210
Qil pressure gauge
attachment

09916-67810
Tappet holder
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REQUIRED SERVICE MATERIALS

RECOMMENDED
MATERIAL SUZUKI PRODUCT USE
® To oil pressure switch.
SUZUKI BOND . :;Z aaé)zgvtr mating surfaces of cylinder head and cylinder
Sealant NO.1207C o To apply to mating surfaces of cylinder block, oil buffle plate
{99000-31150) .
and ¢il pan.
e To apply to mating surfaces of cylinder block and oil pump.
SUZUKI BOND
Sealant NO.1215 o To apply to mating surface of eylinder block, cylinder head.
{99000-31110)
THREAD LOCK CE-

Thread lock cement

MENT SUPER 1322

(99000-32110)

o To fiywheel (M/T) or drive plate (A/T) bolts.
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SECTION 6B

ENGINE COOLING

NOTE:

For the descriptions (items) not found in this section, refer to the same section of the Service Manual men-

tioned in FOREWORD of this manual.
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€B-2 ENGINE COOLING

GENERAL DESCRIPTION

The cooling system consists of the radiator cap, radiator, coolant reservoir, hoses, water pump, cooling fan, and
thermostat. The radiator is of tube-and-fin type.

WARNING:

¢ Do not remove radiator cap to check engine coolant level; check coolant visually at the see-through
coolant reservoir.
Coolant should be added only to reservoir as necessary.

® As long as there is pressure in the cooling system, the temperature can be considerably higher than
the boiling temperature of the solution in the radiator without causing the solution to boil. Removal
of the radiator cap while engine is hot and pressure is high will cause the solution to boil instanta-
neously and possibly with explosive force, spewing the solution over engine, fenders and personre-
moving cap. If the solution contains flammable anti-freeze such as alcoho! (not recommended for use
at any time), there is also the possibility of causing a serious fire.

COOLING SYSTEM CIRCULATION

1} While the engine is warmed up (thermostat closed), coolant circulates as follows.

Gil cooler
—* Cyli — Cyli Heater unit
Water Eump Cylinder Cylinder head Turbocharger assembly _:I—> |

I

2} When coolant is warmed up to normal temperature and the thermostat opens, coolant passes through the radia-
tor core to be cooled as well as the above flow circuit.

. Radiator

. Thermostat

. Water pump

. Radiator inlet way
. Radiator outlet way
. Qilcooler
Turbochager

. To heater core

. Throttle body
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1. Airbleed valve
2. Main valve
3. Subvalve

i. Cooling fan
2. Fanclutch
3. Bimetal

THERMOSTAT

Temp. at which Main valve | 88 +1.5°C (189 £ 2°F)

valve begins to

open Sub valve | 80 +1.5°C (176 £ 2°F)

Temp. at which Main valve

valve becomes 100°C (212°F)

fully open Sub valve

. More than 8 mm (0.31 in.)

Main valve at 95°C

Valve lift -
Sub valve More than 1.5 mm (0.06 in.)

at 100°C

COOLING FAN CLUTCH

Fluid is enclosed in the ceoling fan clutch and at its center front,
there is a bimetal whose thermal reaction and the engine speed
control the cooling fan speed.

The relation between the temperature detected by the fan clutch
and operation of the fan clutch is as follows,

While the fan clutch detects a temperature lower than 80°C, it re-
mains OFF and the fan revolution speed is constant (1,200 r/min.
(rpm)) regardless of the engine speed. As the temperature reaches
80°C to 95°C, the fan clutch turns ON gradually and the fan revolu-
tion speed increases.

A temperature exceeding 95°C causes the fan clutch to turn ON
and the fan revolution speed to increase in proportion with the en-
gine speed.

Once the engine speed exceeds a specified one, however, the fan
revolution speed becomes constant (3,600 r/min.{rpm)}.

NOTE:
Do not disassemble fan clutch.
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ANTI-FREEZE PROPORTIONING CHART

Freezing °C 16 36
temperature oF 3 -33
Antifreeze/Anti-
corrgsion coolant % 30 50
concentration
Itr. 2.0/4.6 | 3.3/3.3

Ratio of compound
to cooling water USpt. | 4.2/9.7 | 7.0/7.0

Imp. pt.; 3.5/8.1( 5.8/5.8

COOLANT CAPACITY
Engine, radiator 5.7 liters

and heater (12.0/10.0 US/Imp. pt.}
Resarvoir 0.9 liters

(1.9/1.6 US/Imp. pt.)
Total 6.6 liters

(13.9/11.6 US/imp. pt.)

COOLANT

The coolant recovery system is standard. The coolant in the radia-
tor expands with heat, and the overflow is collected in the reservoir.
When the system cools down, the coolant is drawn back into the ra-
diator.

The cooling system has been filled at the factory with a quality cool-
ant that is a 50/50 mixture of water and ethylene glycol antifreeze.

This 50/50 mixture coolant solution provides freezing protection to

-36°C {-33°F).

® Maintain cooling system freeze protection at -36°C (—33°F) to
ensure protection against corrosion and loss of coolant from boil-
ing.
This should be done even if freezing temperatures are not ex-
pected.

& Add ethylene glycol base coolant when coolant has to be added
because of coolant loss or to provide added protection against
freezing at temperature lower than —36°C (-33°F).

NOTE:

® Alcohol or methanol base coolant or plain water alone
should not be used in cooling system at any time as dam-
age to cooling system could occur.

¢ Even in a market where no freezing temperature is antici-
pated, mixture of 70% water and 30% ethylene glycol anti-
freeze (Antifreeze/Anticorrosion coolant) should be used
for the purpose of corrosion protection and lubrication.

e “Hard water”, if used, will foul up the cooling circuit by
scale formation. Tap water available from city water supply
is the best available water, in a practical sense, for the cool-
ing system. Distilled water is ideal but is a luxury in most
cases.
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1. Reservoir
2. FULL level mark

3. LOW level mark
4. Arrow mark

MAINTENANCE
COOLING SYSTEM FLUSH AND REFILL

1) Remove radiator cap when engine is cool.
Turn cap slowly to the left until it reaches a “stop” (Do not press
down while turning it}.
Wait until pressure is relieved (indicated by a hissing sound)
then press down on cap and continue to turn it to the ieft.

WARNING:

To help avoid danger of being burned, do not remove ra-
diator cap while engine and radiator are still hot.
Scalding fiuid and steam can be blown out under pres-
sure if cap is taken off too soon.

2) With radiator cap removed, run engine until upper radiator hose
is hot (this shows that thermostat is open and coolant is flowing
through system).

3) Stop engine and open radiator drain plug to drain coolant.

4) Close drain piug. Add water until system is filled and run engine
until upper radiator hose is hot again.

5) Repeat steps 3) and 4) several times until drained liquid is nearly
colorless.

6) Drain system and then close radiator drain plug tightly.

7) Disconnect hose from reservoir. Remove reservoir and pour out
any fluid. Scrub and clean inside of reservoir with soap and wa-
ter. Flush it well with clean water and drain.

Reinstall reservoir and hose.

8) Add 50/50 mixture of good quality ethylene glycol antifreeze
and water to radiator and tank. Fill radiator to the base of radiator
filler neck and reservoir to “FULL” level mark.
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1. Airbleeder plug

1. Fan {generator) belt
2. Generator
3. Adijusting bolt

9) After removing air bleeder plug cap, connect hose to air bleeder
plug and place a container to receive coolant which will flow from
connected hose.

10} Startengine and keep it running till coolant flows out of hose con-
nected in Step 9) continuously. Then stop engine, disconnect
hose and install air bleeder plug cap securely.

11) Run engine, with radiator cap removed, until radiator upper hose
is hot.

12) With engine idling, add coolant to radiator untii ievel reaches the
bottom of filler neck. Install radiator cap, making sure that the ear
of cap lines up with reservoir hose.

13) Stop engine. After waiting until engine is cold, fill coolant to res-
ervoir until “FULL”" level mark.

14) Reinstall reservoir cap, aligning the arrow marks on the reser-
voir and cap.

FAN (GENERATOR) BELT TENSION CHECK
AND ADJUSTMENT

WARNING:
Disconnect negative cable at battery before checking and
adjusting belt tension.

1} Inspect belt for cracks, cuts, deformation, wear and cleanliness.
If it is necessary to replace belt, refer to Section 6H for proce-
dure,

2) Check beit for tension. Belt is in proper tension when it deflects
15 to 17 mm (0.59 —~ 0.67 in.) under thumb pressure (about 10
kg or 22 Ib.).

Belt tension: 15— 17 mm (0.59 - 0.67 in.)
as deflection/10 kg (22 Ibs)

Tightening torque
(a): 23 N'm (2.3 kg-m, 16.0 Ib-ft)
{(b): 45 N'm (4.5 kg-m, 32.5 Ib-ft)

NOTE:
When replacing belt with a new one, adjust belt tension to
8 - 10 mm (0.31 - 0.39 in.).



ENGINE COOLING 6B-7

ON-VEHICLE SERVICE

WARNING:

¢ Check to make sure that engine coolant temperature is cold before removing any part of cooling sys-
tem.

e Also be sure to disconnect negative cable from battery terminal before removing any part.

NOTE:
Refill cooling system with proper coolant referring to “Coolant” and steps 8) to 14) of “Cooling System
Flush and Refill” in this section.

RADIATOR AND COOLING FAN

. Radtator

Shroud

. Radiatorinlet hose
. Radiator outlst hose
. Oil hose (for A/TY

. Cooling fan

SU AW
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REMOVAL

1) Loosen drain plug on radiator to drain coolant.

2) After draining coolant, be sure to tighten drain plug securely.
3) Disconnect radiator cutlet pipe.

4) Remove cooling fan/cluich and radiator shroud.

WARNING:
Be careful not to damage radiator fins.

5) Remove radiator.

INSTALLATION

Install removed paris in reverse order of removal procedure. After
instaliation, adjust belt tension for specification and tighten each
bolt and nut securely.

NOTE:

e Refill cooling system with proper coclant referring to “Cool-
ant” and steps 8) to 14) of “Cooling System Flush and Refill”
in this section.

¢ After installation, check each joint for leakage.

INSPECTION

Radiator

Check for following and repair or replace as necessary.
® Cracks, damage, and water leakage

® Bent fins (Repair with a screwdriver.)

¢ Distorted and bent radiator inlet and outlet

Radiator cap valve

1) Remove all foreign material {such as water residue) from be-
tween radiator cap vaive and valve seat.

2) Attach radiator cap to a radiator cap tester (commercially avail-
able). Apply pressure gradually to 93— 123 kPa (0.94 — 1.25 kgf/
cmé2, 13.4 — 17.74 psi).

3} Verify that pressure is held for at least 10 seconds.

Fluid coupling
Check fluid coupling for oil leakage. Replace the fan clutchif neces-
sary.

WARNING:
Fan clutch cannot be disassembled.
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THERMOSTAT

1. ECT gauge 6. ECT sensor (for ECM)
2. Tharmostat cap 7. ECT sensor (for A/C)
3. Gasket 8. O-ring

4. Thermostat

4-1. Air bleed valve
5. Thermostat case

REMOVAL AND INSTALLATION

# Remove in order shown in figure.

¢ For installation, reverse removal procedure and use new gasket.

¢ install thermostat with its air bleed valve facing up (as shown in
figure).

¢ Tighten sensor, bolt and nut to specified torque.

Tightening torque

(a): 23 N-m (2.3 kg-m, 16.5 Ib-ft)
(b): 10 N-m (1.0 kg-m, 7 Ib-ft)
(c): 28 N-m (2.8 kg-m, 20 |b-ft)
(d): 15 N'm (1.5 kg-m, 11 Ib-ft)
(e): 8 N'm (0.8 kg-m, 6 Ib-ft)

NOTE:

e Refill cooling system with proper coolant referring to
“Coolant” and steps 8) to 14) of “Cooling System Flush and
Refill” in this section.

e After installation, check each joint for leakage.
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1. Thermostat
2. Thermometer
3. Heater

(a}

1. Water pump
2. Bracket

INSPECTION

1) Visually check that thermostat valve is airtight.
2) Place thermostat and a thermometer in water.
3) Heat water and check following.

Valve opening temperature
Sub valve: 78.5 - 81.5°C (173—179°F)
Main valve: 86.5 — 89.5°C {186-193°F)

Full open temperature: 100°C {212°F)

Full open lift
Sub valve: 1.5 mm { 0.06 in.)
Main valve: 8 mm ( 0.31 in.)

WATER PUMP

REMOVAL AND INSTALLATION

® Remove in order shown in figure.

® For installation, reverse removal procedure.

® Use new gasket so that printed side of gasket faces water pump.
® Tighten bolt to specified torque.

Tightening torque
(a): 45 N'm (4.5 kg-m, 32.5 |b-ft)
{b): 23 N'm (2.3 kg-m, 16.5 Ib-ft)

NOTE:

® Refill cooling system with proper coolant referring to
“Coolant” and steps 8) to 14) of “Cooling System Flush and
Refill” in this section.

e After installation, check each joint for leakage.

INSPECTION

NOTE:
Do not disassemble water pump.
If any repair is required on pump, replace it as assembly.

1) Rotate water pump by hand to check for smooth operation. If
pump does not rotate smoothly or makes abnormal noise, re-
place it.

2) Inspect water pump impeller for damage.

Replace as necessary.

NOTE:
Do not disassemble water pump to check the water pump
impeiler.
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REQUIRED SERVICE MATERIAL

MATERIALS USE
Ethylene glycol base coolant Additive to engine cooling system for improving cooling
(Anti-freeze/ Anti-corrosion coolant) efficiency and for protection against rusting.

TIGHTENING TORQUE SPECIFICATIONS

Fastening parts Tightening torque
N'm kg-m Ib-ft
Generator mounting bolt Upper side 15 45 %25
Lower side 23 2.3 16.5
Water pump bolt Mounting 23 2.3 16.5
Bracket 45 4.5 325
Thermostat cap bolt and nut 10 1.0 7
Thermostat case bolt 23 23 16.5
ECT sensor (for ECM) 28 2.8 20
ECT sensor (for A/C) 15 1.5 11
ECT gauge 8 0.8 6




ENGINE FUEL 6C-1

SECTION 6C

ENGINE FUEL

NOTE:

For the descriptions (items) not found in this section, refer to the same section of the Service Manual men-
tioned in FOREWORD of this manual.

CONTENTS
|GENERAL DESCRIPTION .............. 6C-1| [Injection PUMP ... ... ooeereeee..... 6C-3
[Fuel System .. ... ... .......c........ 6C-1 | R . 6C-3
|ON-VEHICLE SERVICE ................ 6C-2 | FuelFillerCap ............ccooouen... 6C-4
Water Draining of Fuel System ......... 6C-2 [2-way Check Valve ................... oL-4|
Air Bleeding of Fuel System .. .......... 6C-2 [FuelTank ........................... 6C-4]
[Replacement of Fuel Filter Cartridge .... 6C-2| | TIGHTENING TORQUE SPECIFICATION ... 6C-6 |
GENERAL DESCRIPTION

FUEL SYSTEM

The main components of the fuel system are fuel tank, fuel injection pump, fuel filter and fuel level gauge and it
includes three lines and fuel feed line, fuel return line.

. Fuelfank

. Fuel level gauge

. Fuel filter
Sediment level sensor
Fuet feed line

. Fuel return line

. Injection nozzie

. Injection pump

. Spili valve

. To injection pump
From injection pump

CTOOENDO RN~
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6C-2 ENGINE FUEL

1. Airbleeder screw
2. Sediment level sensor
3. Drainplug

ON-VEHICLE SERVICE
WATER DRAINING OF FUEL SYSTEM

When sediment warning lamp is illuminated, drain water from fuel
filter in following procedure.

1) Loosen drain plug at bottom of fuel filter.

2) Loosen air bleeder screw.

3) Drain water and tighten drain plug.

4) Tighten air bleeder screw.

AIR BLEEDING OF FUEL SYSTEM

Air bleeding must be carried out when fuel system has been disas-
sembled or when vehicle ran out of fuel.

CAUTION:
Continuously cranking engine for over 30 seconds can

/
1. Filter cartridge
2. Filter wrench

damage battery and the starting motor.

1) Repeat cranking engine for 30 seconds and stop for 5 — 10 se-
conds until engine stars.

REPLACEMENT OF FUEL FILTER
CARTRIDGE

REMOVAL

1) Disconnect battery.

2) Disconnect sediment level sensor connector.

3) Loosen drain plug at the bottom of fuel filter and drain fuel.
4) Remove sensor body.

5) Using a filter wrench, remove filter cartridge.

INSTALLATION

1) Apply small amount of fuel to new filter cartridge O ring.

2} Fully tighten filter cartridge by hand, not by filter wrench.

3) Install new O ring and fully tighten sensor body by hand.

4) Connect sediment level sensor connector.

5) After installation, bleed air in fuel line (Refer to “Air Bieeding of
Fuel System” earlier in this section.) and verify that there is no
fuel leakage.
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1. Sediment level sensor

INJECTION PUMP

For removal and installation, refer to “Injection Pump” in Section
6E3.

FUEL FILTER

FUEL FILTER CARTRIDGE REPLACEMENT
Refer to “Replacement of Fuel Filter Cartridge” earlier in this sec-
tion.

SEDIMENT LEVEL SENSOR

REMOVAL
Fix fuel filter body in a vise and remove level sensor from filter car-
tridge by using water pump priers.

WARNING:

A small amount of fuel may be released from filter cartridge
when sediment level sensor is removed. In order to reduce
the chance of personal injury, cover the fitting to be discon-
nected with a shop cloth. Be sure to put that cloth in an ap-
proved container when removal is completed.

INSPECTION
1} Connect circuit tester to sediment level sensor connector.
2) Raise float and verify that there is continuity.

INSTALLATION

1) Use new sediment level sensor O ring.

2) Apply thin coat of fuel to O ring. Install the sediment level sensor
to filter cartridge and fully tighten by hand.

3) Bleedairinsystem. (Refer to “Air Bleeding of Fuel System” earli-
er in this section.)

4) Verify that there is no leakage from fuel system.
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1. Fuelfilter cap

1. 2-way check valve
2. Orange side
3. Black side

1. Fuel filler hose
2. Fueltankinlet {check) valve

FUEL FILLER CAP

Remove cap, and check gasket for even filler neck imprint, and de-
terioration or any damage.
If gasket is in malcondition, replace cap.

NOTE:

if cap requires replacement, only a cap with the same features
should be used. Failure to use correct cap can result in serious
malfunction of the system.

2-WAY CHECK VALVE

INSPECTION

1) Air should pass through valve smoothly from fuel tank side
(Black side of tank pressure control valve) to Orange side when
blown hard.

2) From Orange side, even when blown softly, air should come out
of Black side.

3) If air doesn't pass through valve in step 1) or hard blow is re-
quired in step 2), replace 2-way check valve.

WARNING:
DO NOT SUCK air through 2-way check valve.
Fuel vapor inside the valve is harmful.

FUEL TANK
REMOVAL
CAUTION:

This work must not be done when engine is hot. If done so,
it may cause adverse effect to catalyst.

1) Disconnect negative cable at battery.
2) Remove fuel filter cap.

3) Insert hose of a hand operated pump into fuel filler hose and
drain fuel in space “A” in the figure (drain fuel through it till fuel
stops).

CAUTION:
Do not force hose of a hand operated pump into fuel tank.
Doing so can damage inlet valve.
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1. Tank

2. Breather hose
3. Filler hose

4. Inlet valve

:b@ Q?@

/
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. Fuel return hose

Fuel feed hose

. Breather hose

. Fuelfiller hose
. Fuel lavel gauge
. Coupler

4) Remove fuel tank filler hose protector.
Disconnect filler hose from fuel tank and breather hose from fuel
filler neck.

5) Remove fuel tank inlet valve.
Use care not to damage inlet valve when removing.

6) Drain fuel tank by pumping fuel out through fuel tank filler.
Use hand operated pump device to drain fuel tank.

CAUTION:
Never drain or store fuelin an open container due to pos-
sibility of fire or explosion,

7) Disconnect fuel feed hose and fuel return hose from pipes.

8) Remove fuel tank protector (if equipped) from vehicle.

9) Lower fuel tank gradually while holding it horizontally and pull
out coupler at fuel level gauge.

INSTALLATION
For installation, reverse removal procedure described above.

INSPECTION

After removing fuel tank, check hoses and pipes connected to fuel
tank for leaks, loose connections, deterioration or damage. Also
check fuel level gauge gaskets for leaks, visually inspect fuel tank
for leaks and damage.

Replace any damaged or malconditioned parts.
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TIGHTENING TORQUE SPECIFICATION

Tightening tor
Fastening parts ightening torque

N-m kg-m fb-ft

Fuel level gauge boit 5 0.5 35
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SECTION 6E3

ENGINE AND EMISSION CONTROL SYSTEM
(RF ENGINE)

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 setrvice 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 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
[ GENERAL DESCRIPTION .............. 6E3- 3| [ON-VEHICLESERVICE ................ B6E3-20 |
SystemDiagram .. .................. 6E3- 3| [General oo eeieeeeeeee. 6E3-20 |
Airintake System . ... ................ 6E3- 4 | Accelerator Cable and A/T Throtile
Cable Adjustment _................... 6E3-20
[1dle Speed Adjustment . ............... 6E3-20 |
ISystem location diagram ........... BE3- 7 I [Injection Tlmm Adjustment .. .......... eES-21 |
[System wiring diagram ............. 6E3- 8 | i =21
[Quick Start System Control ........... 6E3-10 | | AIR INTAKE SYSTEM................. 6E3-22 |
[A/C Cut Control {If equipped) ......... 6E3-10 | 6E3-22
[Tmmobilizer Control (If equipped) ... ... BES3-10 | Air intake system parts removal and
| DIAGNOSIS 6E3-11 | installation . ........... ..covviunn.. 6E3-23
""""""""""""" el [ Intake shuiter solenoid valve . ........ 6E3-24 |
i g:::tg'::;km Liagnosing 11oubies . .. . g;g;ﬂz : | Intake shutter valve actuator ......... 6E3-24 |
"""""""""""" . h T - =
[Diagnostic Trouble Code Check ....... 6E3-13 | | Q’;:fec vy — :
L Diagnostic Trouble Code Clearance ... i | QUICK START SYSTEM CONTROL ... . 6E3-26]
[ Diagnostic Trouble Code Table ........ 6E3-14] [System inspection .................. 6E3-26 |

| Inspection of ECM and its Circuits .. ... 6E3-15 |
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[Glowplug .. .eeriiniiireninine.s 6E3-27| Timer control valve ............... BE3-40
[Glowplugrelay .. .............o.0.... 6E3-27| Fuel temperature sensor........... B6E3-40
[ECTsensor .. .................... B8E3-41
Injection Nozzle .................... 6E3-28 CKPsensor.............oouu..... B6E3-42
fnjection Pump ..................... 6E3-32 [EGRSYSTEM ......ooivvrannn.... 6E3-43
[ELECTRONIC CONTROL SYSTEM .. 6E3-34 On-vehicle inspection . ............ BE3-43
Engine control module(ECM)} .. ... Vacuumhose .................... 6E3-43
BoOStSENSOr ... i, 6E3-35 EGRvalve .........c.ciiviinn.... 6E3-44
(TPsensor ....................... 6E3-35 EGR position sensor .............. 6E3-44
Closed throttle position switch ... ... 6E3-36 | EGR solenoid vacuum valve ....... 6E3-44
NEsensor ....................... 6E3-37 | EGR solenoid ventvalve .......... 6E3-45
[VSS ... i, 6E3-37 TIGHTENING TORQUE
[TAT SeNsSOr ...\ ouueeeieearrnnn. 6E3-38 SPECIFICATIONS .................. 6E3-46
Spillvalve ......................... 6E3-39 SPECIALTOOLS ..., 6E3-46
Spillvaiverelay .................. 6E3-39
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GENERAL DESCRIPTION
SYSTEM DIAGRAM
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. Aircleaner

. 1AT sensor

TP sensor

CKP sensor

. Accelerator pedal

. EGR solenoid vent vaive
. Intake shutter solenoid valve
. Boostsensor

. EGR seclenoid vacuum valve
. EGR valve

. EGR position sensor

. ECT sensor {for A/C)

. ECT sensor {for ECM)

. ECT gauge

. Glow plug

. Vacuurn pump

. Fuel injection nozzle

. Spill valve

. Fuel temp. sensor

. Timer control valve

. NE sensor

. Fuel filter

. Fueltank

. Intake shutter valve actuator
. Throtile body

. Turbocharger

. Intercooler

. Air filter

. Oil pressure switch

. Catalytic converter

. To ECM
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AIR INTAKE SYSTEM

OnE

1. Glow plug
2. Intake manifold
3. Throttle body
4. Intake shutter valve actuator
5. Intercooler
6. Turbocharger
7. Wastegate valve
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FUEL DELIVERY SYSTEM

5. Fuelfgedline
(To injection pump}

1. Fuel tank 6. Fuelretumline
2. Fuel level gauge {From injection pump)
3. Fuel filter 7. Injection nozzle
4, Sedimentlavel 8. Injection pump
sensor 9. Spill valve
0
1

. Toinjection pump
. From injection pump

-

FUEL INJECTION PUMP

The fuel injection pump is of a distribution type. The fuel injection
pump controls the fuel injection volume via the electromagnetic
valve, and directly spills the pressurized fuel.

The fuel injection pump is equipped with the following control units.

Fuel injection Actuator .... NE spill valve
volume control —E Sensor ..... Fuel temp. sensor
Adjustment . Compensation resis-
tance (6}

timing control Sensor ..... NE sensor
Adjustment . Compensation resis-
tance (v}

Actuator . ... Spill valve

Fuel injection 4E Actuator .... Timing control valve

Fuel cut control

1. Fuel temp, sensor 7. Roller ring

2. NE sensor 8. Pulsar

3. Overflow valve 9. Cam plate

4. Spili valve 10. Plunger

5. ycompensation 11, Timer control valve
resistance 12. Timer piston

6. 6 compensalien

resistance
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ELECTRONIC CONTROL SYSTEM

The electronic control system carries out various controls such as the fuel injection volume, fuel injection timing,
idle speed, EGR and quick start system via the ECM. This system is equipped with the self-diagnosis function
which detects abnormal condition in the ECM input/output signals. The system also has the fail-safe function.

ECM
Input signals Cutput
Engine speed —> Injection volume control > Spill valve
Throttle valve C ,
opening angle ——p Injection timing control ¥ | Timing control valve
Cranking angle Intake shutter
signal | > Idle speed control > solenoid valve
, . Injection volume difference .
Engine coolant temp. ———» between cylinders control —> Glow light
intake airtemp. [——> Intake throttie control —>» EGR valve
Boost pressure signal ———»
Diagnosis control
Fuel temp. E—
Vehicle speed signal —— EGR control
Compensation Quick start system
resistance (6,y) ! control
Diagnosis switch Immobilizer control .
signal —> (if equipped) Glow relay, Glow light
lmmobil!zer ca_)ntrol > Others > Tachometer
module (if equipped)
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SYSTEM LOCATION DIAGRAM

1. Intake shutter solenoid valve 12. IAT sensor
2. EGR position sensor 13. Boost sensor
3. Fusltemp. sensor 14, Intercooler
4. ECT sensor 15. TP sensor
5. NE sensor 16. To EGR vacuum pump
6. Spill vaive 17. EGR solencid vacuum valve
7. Spill vaive connector 18. EGR solenoid vant valve
8. Timer control valve connector 9. CKP sensor
9. Timer control valve 20. Fualinjection pump
10. Glow refay 21. Spilt valve relay

11, Monitor coupler (white coupter, for ECM) 22. ECM
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SYSTEM WIRING DIAGRAM
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ECM CONNECTOR (TERMINAL ARRANGEMENT VIEWED FROM HARNESS SIDE)

av|awlau as [aalsofam]ak 4 Jac e Jacaa] [so]am]sk]at [se]ee [sc]sA]| {tu]is[taliofmlik] 1 [1G[iE jic|ia
az|ax|av [ar[ar]arlanTac [ss [anTar japlas | [sP[an]aL]s[aH[aF[an]ee] [v[iT]1R]1P[INf1L]1J[1H]iF[1D[1B
1. NE sensor 16. To A/C switch (if equipped) 31. Combination meter
2. CKP sensor 17. TCM (For A/T} 32. Tachometer
3. V8§ 18. Transmission range switch (For A/T) 33. Glow light
4. To combination meter 19. To starting motor 34. “1G METER" fuse (20 A)
5. B compensation resister 20. ECM 35. “ENGINE” fuse (15 A)
6. +y compensation resister 21. Glow relay 36. “DOME” fuse (15 A)
7. ECT sensor 22. Glow plug 37. Ignition switch
8. Fuel temp. sensor 23. Main relay 38. Fusible link
9. IAT sensor 24. 8pill valve solenoid 39. Fuse (80 A) in main fuse box
10. EGR position sensor 25. Spill vaive relay 40. Battery
11. Boost sensor 26. Timer control solenoid valve 41. To Immobilizer control module
12. TP sensor 27. EGR solenoid vent valve {if equipped)
13. Closed throttle position switch 28. EGR solenoid vacuum valve
14, Menitor coupler (white coupler) 29, Intake shutter solenoid valve
15. A/C compressor (if equipped) 30. A/C controller (if equipped)
Termi- | Wiring Termi- | Wiring Termi- | Wiring
nal | color Connect to nal | color Connact to nal | color Connect to
1A | G/Y | Power circuit 3A R Power to TP sensor 4A - Blank
iB | B/W | Main relay 3B Y Sensor ground 4B | B/Or | Ground
1C | G/Bl | Glow plug relay 3C | G/Y | Boostsensor 4C - Blank
10 | W/Y | Spill valve relay Immobilizer contro! 4D - Blank
1E [ W { Main relay 3D | RIW | module (if equipped) 4E | - | Blank
1F | B/Bl | Ignition switch 3E | G/W | IAT sensor 4F - Blank
1G - Blank 3F { B/G | TP sensor 4G v NE sensor (+}
1H - Blank 3G | Y/BI | ECT sensor 4H P NE sensor {-)
il - Blank Closed throttle position 41 | G/Or | CKP sensor (+)
1J | WiBl| ToM 8H | BI/R | switch 4J | G/B | CKP sensor ()
EGR solenoid vacuum 3l | Br/R | Fueltemp. sensor 4K - Blank
1K | Y/G | valve 3J | B! | EGR posilion sensor aL | BI/Y | vsS
1L - Blank 3K | BI/Y | 8compensation resister 4M - Blank
1M | Lg/R | Glow light 3L | W/R | ycompensation resister 4N - Blank
1N - Blank 3M | B/R | Glow plug relay 40 - Blank
10 | B/Lg | EGR solenoid vent valve | 3N - Blank 4P | W/G | Diagnosis switch
1P - Blank 30 - Blank 4Q - Blank
1Q | Br/Y | A/C amplifier 3P | W/B | TCM {for A/T) 4R - Blank
Tachometer in Intake shutter valve
1R | W/V | combination meter 48 | BI/Or! solenoid
18 / A/C compressor 47 - Blank
Br/W | (if equipped) 20 | - | Blank
1T - Blank 4V - Blank
1U | G/R | Starting motor w | B/R Timer control valve
w | By Transmission range 4 solenoid
switch {for A/T) ax | y/8 | Spill vaive solenoid
4Y | B/Or | Ground
4Z | B/Y | Ground
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QUICK START SYSTEM CONTROL

The quick start system control controls the glow plug relay.
The glow plug relay is energized while the glow light is illuminated, during quick glow control, long glow continuation
control, and while the engine is cranking.

GLOW LIGHT CONTROL

The glow light is illuminated for several seconds after the ignition switch is turned to ON position to indicate that
the quick start system is operated and the engine can be started.

Ilumination duration of the indicator light varies with the engine coolant temperature, {(Refer to the table below.)
While the glow light is illuminated, the glow plug relay also is energized.

Engine coolant temperature °C (°F) Glow light illumination duration (sec.)
60 (140) 1.6
40 (104) 1.8
20 (68) 26
0 (32) 3.8
—20 (-68) 5.6
-40 (-104) 7.4

QUICK GLOW CONTROL

To maintain engine startability during the engine is cold (engine coolanttemperature below 60°C (140°F)), the glow
relay will be energized for approx. 15 seconds when the ignition switch is left in ON position after the glow light went
out.

When the engine coolant temperature is over 60°C (1 40°F), the glow relay will be energized during cranking the
engine,

LONG GLOW CONTINUATION CONTROL

Inthe long glow continuation control, the glow plug will be energized for 10 minutes after cranking (just after engine
start). The controlf will be inhibited when any of the following conditions is met:

¢ Engine coolant temperature is over 60°C (140°F),

» Battery positive voltage exceeded 15 V.

e Throttle valve opening angle exceeded a certain value or engine speed exceeded 2,000 rpm for over 30 seconds.
» NE sensor, ECT sensor, glow relay or TP sensor has failed.

A/C CUT CONTROL (IF EQUIPPED)

The A/C cut control is carried out to maintain drivability of the vehicle when the engine is hot. The A/C relay is shut
off for 4 seconds when any of the following conditions is met:

» Gear position s in other than Neutral for M/T (P range for A/T) and throttle valve opening angle is over 20 %.
After the condition above was met. A/C cut control is inhibited until the following conditions is met:

» Vehicle speed is O km/h.

» [gnition switch OFF.

IMMOBILIZER CONTROL (IF EQUIPPED)

When the immobilizer control system is actuated, the following controls wil! also be carried out. Referto SECTION
8G for the details. ’

Spill valve : OFF
Spill valve relay : OFF
intake shutter vaive : Fully closed
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1. Glow light

DIAGNOSIS

The ECM has two diagnosis functions; the self-diagnosis function
for the engine and emission systems, and the fail-safe function.
Refer to SECTION 8G for the self-diagnosis function for immobiliz-
er control system, which is for the immobilizer control system—
equipped vehicles only.

SELF-DIAGNOSIS FUNCTION (ON-BOARD DIAGNOSTIC
SYSTEM)

Trouble detection of the input systems is carried out while the igni-
tion switch is ON (include while the engine is running).

When a problem is detected, the glow light flashes or illuminates
while the ignition switch is ON {include white the engine is running)
to indicate the presence of the problem.

FAIL-SAFE FUNCTION

When an input sensor has failed, the fail-safe function switches the
input signal value of the failed sensor to the preset value inthe ECM
memory, so that the vehicle’s drivability is maintained.

PRECAUTIONS IN DIAGNOSING TROUBLES

« Before identifying diagnostic trouble code indicated by malfunc-
tion indicator lamp (glow light}, don’t disconnect couplers from
ECM, battery cable from battery, ECM ground wire harness from
engine or main fuse.

Such disconnection will erase memorized trouble in ECM
memory.

» Because ECM stores diagnostic trouble codes in its memory,
codes can be displayed even after detected problems have been
repaired. Erase codes and perform confirmation test after repairs
have been completed.

« As for vehicles equipped with immobilizer control system, if glow
light flashes when ignition switch is turned to ON (engine not
started), follow procedures in “Diagnostic Flow Table” in SEC-
TION 8G.
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BASIC CHECK
NOTE:
When removing fuel injection pipe, cover pipe with rug for protection against fuel leakage.
Step Inspection Action
1 Doct'as glow light turn ON for severe;! secondg Yes Go to step 4.
and then go out when ignition switch is turne =" : -
to ON (Engine not running)? (Flar:ﬁes) gaé)‘to Diagnostic Flow Chart” in SECTION
No Go to step 2.
(Remai-
ns ON)
No Check followings.
{Not illu- | » Main fuse/circuit fuse
minate) | ¢ Main relay and related circuit
+ Connection of ECM coupler and terminal
¢ ECM ground circuit
» Glow light bulb and related circuit
« ECM
2 Connect terminals “A” (for diagnosis switch | Rema- | Check followings. _
circuit) and “C” (for ground circuit) on monitor | ins ON |  Glow light bulb and related circuit
coupler with service wire, and check glow ¢ Service wire continuity
light. » Monitor coupler circuit
« ECM
Flashes | Go to step 3.
3 1) Goto appropriate inspection pointin Diag- | Yes If any problem is detected, go to step 4.
nostic Trouble Code Table according to
code No.
2} After repairs, erase diagnostic trouble code.
3) Startengine andwarm it up to normai oper-
ating temperature.
4) Connect terminals “A” and “C” on monitor No Repeat step 3.
IcorLllpler with service wire, and check glow
ight.
Is Code No.12 indicated only?
4 Loosen fuel injection nozzle side fiare nut at| Yes Go to step 5.
tehalch cylinder one by one in order and crank No Check fuel injection pipe for ciogs
e engine. oo HELUOTT - —
Is fuel injected intermittently at each cylinder? {{Jﬁ%d%ﬁcuon pipe is OK, replace fuel injec
5 | Whileidling engine, slowly loosenftighten fuel | Yes Go to step 6.
injection nozzle side flare nut at each cylinder
one by one in order, and check for change in
engine speed and vibration,
Does Idie speed drop and engine vibration
change equally at all cylinders?
NOTE: ) No Perform “Compression Inspection”. (Refer to
o ifidle speed will not drop or drops less at Section 6A3.)
one cylinder, distribution at cylinder is
weak.
 If idle speed stabilizes when a small
amount of fuel is released through flare
nut, distribution at cylinder is strong.
& Does smoke emitted only when engine is| Yes Perform “System Inspection” under “Quick
started? Start System Control” in this section.
No Go to step 7.
7 | Inspectiuel injection nozzle. (Referto “Injec-|{ VYes Go to “Engine Diagnosis Table” in SECTION
tion Nozzie” under “Fuel Delivery System” in 6.
this section.) .
Is it normal? No Repair or replace.
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DIAGNOSTIC TROUBLE CODE CHECK

Connect a service wire to terminals “A” and “C” on monitor coupter,
and check flashing pattern of glow light.

1. Monitor couplar (white)

5
A

2

2. Glow light

Diagnestic trouble code output example

short ———»=
Terminal “A” and “C”
OPEN e s
System normal {Code No. 12) 1 5 9 2
L0 ——— — —
Glow light I i —| I ‘ I [
OFF ——» N -
30 0 30
0.3 03 03
0.3
Problem detected (Ex. Code No. 21) 2 1 2 1
ON e o e — —
Glow light ‘ | l | H
OFF ——» !
30 T 30 —
0.3 03 0.3 ’ sec.
0.3

DIAGNOSTIC TROUBLE CODE CLEARANCE

To erase diagnostic trouble codes stored in ECM memory, discon-
nect battery cable for more than 30 seconds.
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DIAGNOSTIC TROUBLE CODE TABLE

Cﬁge Diagnosed system | Detection condition Fail safe Inspection point
12 Normal - — —
14 . ﬁhm circulit Set engine coolant temp. to ap
i « High signal voltage : y “| « ECT sensor
ropriate temp., and perform e
15 ECT sensor signal — Open circuit gac‘% postiu p., and p « Related wiring harness
» Low signal voltage
Lo Set throttle valve opening to 0% | « TP sensor
21 ' + High signal voltage | yipen acceleratorpedalisnotde- | « Related wiring harness
TP sensor signal prvlassed, anddto 15% when ac- -
i celerator pedal is depressed, | » TP sensor
22 * Low signal voltage | -1 perform each control. * Related wiring harness
03  Short circuit Set intake air t N .
. « High signal voltage etintake air temp. to appropri- | oo
o5 IAT sensor signal » Open circuit gﬁ,?,tﬁﬁf’ P, and perform each ¢ Related wiring harness
» Low signal voltage
_ o Detect vehicle speed as 0 kmvh | | 50
24 VSS signal ¢ No VSS signal input *f?o rlnph ), and perform each con- + Related wiring hamesses
: Set 8 compensation resistance
Compensation ¢ >¢ . .
i i signal to specified value. » Compensation resistance
27 ESS'S(’:(?S]C%[S]'S%?%“) * Open or shorted « Setycompensation resistance | « Related wiring hamess
Y eomp signal to specified value.
Glow plug relay ; ¢ Glow piug relay
28 signal ¢ Open or shorted Detect glow plug relay is OFF. « Related wiring harness
31 | Boost sensor sig- | * Low signal voltage | get sensor signal to medium | e Boost sensor
32 nal « High signal voltage | value. » Related wiring harness
Turn spill valve OFF.
. No NE sensor * L « NE sensor
35 | NEsensorsignal | * 9 V= « Fix timer control valve duty L
signal input value to specification. + Related wiring harness
Timer control valve PR » Timer control valve
41 signal ¢ Open or shorted Reduce max. injection volume., « Related witing haress
¢ Open or shorted -
; _| Fix timer control valve duty val- | « CKP sensor
“ CiF sensorsignal | » j!:eiti:lfli]ct)sr,] pulsar pro ue to spegcification. ¢ Related wiring hamess
« Starter signa! turns
on while engine is | Detects starter signal as OFF.
43 | Starter signal « Starter signal turms « Related wiring harness
off while engine is | Detects starter signal as ON.
cranking
Closed throttle ; e Closed throttle posi- ; + Closed throttle position
45 | positionswitchsig- | tion switch circuit Séet‘legot/s throttle valve opening | ~ goncor
nal shorted. o ¢ Related wiring harness
EGR position sen- - + EGR position sensor
51 sor signal + Open or shorted Inhibits EGR control. « Related wiring harness
_ o ’ . :Ir'urns spill valve OFF. - S l
. : ¢ Open or shorte ¢ Turns spill valve relay OFF. ¢ Spill valve
52 | Spillvalve signal | & o spill valve » Intake shutter valve actuator | » Related wiring harmess
fully closed.
Fuel temp. sensor Detects fuel temp. as appropri- | » Fuel temp. sensor
78 signal * Open or shorted ate temp.. + Related wiring harness
81
82 . . .
83 Refer to SECTION 8G for information conceming code No. 81-84.
84
llu-
mina- | ECM — — —
tion
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1. ECM
2. Couplers
3. Body ground

INSPECTION OF ECM AND ITS CIRCUITS

ECM and its circuits can be checked at ECM wiring couplers by
measuring voltage and resistance.

CAUTION:

ECM cannot be checked by itself. 1t is strictly prohibited to
connect voltmeter or ohmmeter to ECM with couplers dis-
connected from it.

VOLTAGE CHECK

1) Remove ECM cover from bracket with ignition switch OFF, refer-
ring to ECM REMOVAL.

2) Check voltage at each terminal of couplers connected

NOTE:
As each terminal voltage is affected by battery voltage, con-
firm that it is 11 V or more when ignition switch is ON.

Y

C

an| [s0]amak] a1 [acse [sc]sa] [ulis]ieliofim[ix] 11 16[1E

=y

4z|4xjav j4T [aR]aP[an 4L |40 |aH[4F

e

O

-

(4\1 aw|au (a8 [ac]ao]am]ak] 41 [acE

48| [3P]an[aL]asJar]aFan]sB] [1v {ITIR[1P[IN]1L] 1 [1H]1F
N

C|tA
D}1B

L

T

2

1. ECM
2. ECM couplers
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Termi- : - Inspection
hal Connected to Measuring condition Voitage (V) points
+ Fuse
1A Fuse (15A) Constant Ve e Related
harness
ON Ve ¢ Main relay
1B | Main relay (Power) Ignition SW 3 sec. after ¢ Related
ignition  switch 1.0 max. harness
OFF
Igniti N
Engine coolant fnrg Ifg? 1SgVS(e)c Va
temperature -
below 60 °C | 16_seo. after 1omax. | %:\;,v Plug
1C | Glow plug relay - ignition SWON « Related
Engine coolant | While cranking Ve harness
temperature
above 60 °C While idling 1.0 max.
" ON Approx.0.36
Ignition SW OFF 0 » Spill valve
i m— rela
1D | Spill valve refay While idling APPIOX.045_| , Raered
While ignition SW ON till just after harness
OFF Vg 1.0 max.
- ON 1.0 max. « Main relay
1E | Main relay Ignition SW—SrF Vo « Related
While idling 1.0 max. harness
ON Vg s [gnition SW
1F Ignition SW Ignition SW ¢ Related
OFF 1.0 max. harness
1G - - -
1H - - -
1 - - -
14 TCM _ _
{Engine coolant temp. signal)
lanition SW ON Vs ¢ EGR solenoid
: gnition 1.0 max. after vacuum valve
1K EGR solenoid vacuum valve OFF approx. 3sec. | e Related
While idling Va harness
iL - - —
Several sec. .
o Y, s Glow light
1M | Glow light ignition S| 2Mter  gnition B « Related
OFF 1.0 max. harmess
1N - - -
anition SW ON Ve « EGR solenoid
: gnition 1.0 max. after vent valve
10 EGR solenoid vent valve OFF approx. 3 sec. | o Related
While idling 1.0 max. harness

Ve: Battery positive voltage
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Termi- . I~ Inspection
nal Connected to Measuring condition Voltage (V) points
1P - - - -

A/C operating Vg o A/C amplifier
1Q | A/C amplifier (A/C cut) — « Related
A/C operation is cut 1.0 max. harness
Tachometer on combination . ¢ Related
1R meter Ignition SW ON 1.0 max. harness
ON and A/C Vg o A/C SW
1S | AICSW Ignition SW SWON « Related
OFF 1.0 max. harness
1T - - - -
While cranking Approx. 10 » Starter
iU Starting motor + Related
Other than above 1.0 max. harness
P or N range 1.0 max. o Transmission
Transmission range SW " range switch
WV (for A/T) Ignition SW ON o v « Related
ther ranges B harness
ON 5.0 * Sensor
3A Power to TP sensor Ignition SW s Related
OFF 1.0 max. harness
* Related
3B Sensor ground Constant 1.0 max. harness
- Boost sensor
Ignition SW ON and *
8c Boost sensor Barometric pressure:760 mmHg Approx. 2.6 ¢ r?aerls:aesi
ON Approx. 5.0 ° Immot?ilizer
s contro
3D I(;?;nol})ilhzgé )control module Ignition SW 1.0 max. after module
quipp OFE approx. ¢ Related
3 sec. harness
* |AT sensor
3E IAT sensor Ignition switch ON and ambient Abbrox. 3.0 Rolated
temp. :20 °C (68 °F) Pprox. <. * Relate
harness
Closed throttle
position 0.46 « TP sensor
3F TP sensor tgnition SW , ¢ Related
Wide open 3.1 harness
throttle
3G ECT sensor - - -
Closed throitle 0
position s TP sensor
3H gopsftfg‘:gwﬂ%snea‘:)m‘w'e Ignition SW | Other than + Related
closed throttle Ve harness
position

Vp: Battery positive voltage
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Engine idiing—racing

Approx. 0.72—
Approx. 0.69

Termi- . - Inspection
nal Connected to Measuring condition Voltage (V) points
¢ Flel temp.
31 Fuel temp. sensor ignition switch ON and fuel temp. ApDrox. 0.74 SEnsor P
P- 60 °C (140 °F) pprox. O. « Related
harness
. Approx. 0.5 * EGR position
tgnition SW ON
8J | EGR position sensor g 1.0 max. . geerl‘:g 4
While idling Approx. 2.0 harness
ON Approx. 02—4.5 | * g::srg;ion
3K 6 compensation resistance Ignition SW resistance
3 sec. after OFF 1.0 max. * Related
harness
e yCcom-
ON Approx. 0.2 ~ 4.5 pensation
3L ¥ compensation resistance Ignition SW resistance
3 sec. after OFF 1.0 max. + Related
harness
gg‘é for Engine
coolant .11
lgnition SW | approx. | oo | APPIOX
15 8€C. | pelow + Glow plug
3M | Glow plug relay OFF 60 °C 1.0 max. relay
- — 140 °F » Related
10 min. after idling ( ) 1.0 max. harness
While cranking | Engine coolant Vg
— temp. more than
While idling 80 °C (140 °F) 1.0 max.
3N - - — _
30 -~ - - _
gé%ist?gnthrome Approx. 9.0
ap TCM Ignition SW Wide oben ¢ Related
(Throttle position signal) throttl e% osition Approx. 5.0 harness
Ignition SW OFF 1.0 max.
4A - - - -
¢ Related
4B Ground Constant 1.0 max. harness
4C - - - -
4D - - - -
4E - - - -
4F - - - -
ON Approx. 0.74
Ignition SW OFF 1.0 max. after
4G NE sensor (+) approx. 3sec. | e NE sensor
o ; Approx. 0.72—
Engine idling—racing Approx. 0.69
ON Approx. 0.74
Ignition SW OFF 1.0 max. after
4H NE sensor (-) approx. 3sec. | ¢ NE sensor

Vg: Battery positive voltage
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Termi- . i Inspection
hal Connected to Measuring condition Voltage (V) points
o W ON Approx. 0.68 | CKP
gnition 1.0 max. after sensor
4l | CKP sensor (+) OFF approx. 3 sec. | » Related
While idling Approx. 0.65 harness
I W ON Approx. 068 | , £GR position
ghition 1.0 max. after sensor
4 | CKP sensor (-) OFF approx. 3sec. | e Related
While idling Approx. 0.65 harness
4K - - - -
ignition switch ON '"t?c')f‘a:g' s:tf;%"‘ . VSS
4. | vss Rear left tire turned slowly with | 21 BPEYEC | o Related
rear right tire locked and 4—5 V harness
4M - - - ~
4N - - - -
40 - - - -
Diagnosis SW Y,
4P | Diagnosis SW terminal | gnition SW ON |—ominal opened i * Related
fagnosis ermina gniti Diagnosis SW 9 harness
\ .0 max
terminal shorted
4Q - - - -
4R - - - -
Ignition SW ON 1.0 max Related
. gnition . * Relate
48 Intake shutter solencid valve OFF harness
While idiing Vg
4T - - - -
4U - - - -
4V - - - -
SW ON Vg e Timer controi
Ignition
4W | Timer control solenoid valve I OFF 1.0 max . \éa;;g ed
While idling Vg harness
» ON Vg
[gnition SW OFF 10 max. + Spill valve
4X Spill val - * Related
privalve While idling 9.14 harness
While racing Approx. 11
» Related
4Y Ground Constant 1.0 max. harness
+ Related
47 Ground Constant 1.0 max. harmess

Vg: Battery positive voltage
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1. Accelerator
cable

2. Throttle cable

(for A/T)

= ’
2
1. Accelerator pedal stopper
2. Lock nut
3. Accelerator pedal

1

ON-VEHICLE SERVICE
GENERAL

When hoses are disconnected and system components are re-
moved for service, reinstall components properly, and route and
connect hoses correctly after service.

ACCELERATOR CABLE AND A/T THROTTLE
CABLE ADJUSTMENT

1) Warm up engine (engine coolant temp. 60°C (140°F) or over)
and check cable play.

Cable play: 1 - 3 mm (0.04 - 0.11 in.)

2) If measured value is out of specification, adjust with nut “A”,

3} Depress accelerator pedal by hand and verify that the control le-
ver contacts idle stopper and maximum stopper.

4) If not, adjust accelerator pedal stopper bolt so that control lever
contacts maximum stopper.

IDLE SPEED ADJUSTMENT

1) Shift transmission into Neutral (for M/T) or P range (for A/T).

2) Start engine and warm it up to normal operating temperature.
3) Turn all electrical loads off.

4) Using tachometer, verify that idle speed is within specification.

Engine speed: 720 - 820 rpm
5) Operate A/C and verify that engine speed is within specification.
Engine speed: 750 — 850 rpm

6} If not, refer to troubleshooting “Rough idle” under “Engine Diag-
nosis Table” In SECTION 8.
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. Machined surface on fue! injection pump bracket

. Seribed line ob fuel injection pump

. Machined surface on bracket to be aligned with
mark on fuel injection pump for assembly.

W N -

INJECTION TIMING ADJUSTMENT

1) Loosen two fuel injection pump mounting nuts and one boit.

2) Align matching marks on fuelinjection pump bracket and on fuel
injection pump.

3) Tighten fuel injection pump mounting nuts and boit.

Tightening Torque
(a): 22 N-m (2.2 kg-m, 16.0 1b-ft)
(b): 45 N'm (4.5 kg-m, 32.5 Ib-ft)

DIESEL SMOKE INSPECTION

1) Completely warm up engine and set a diesel smoke tester {op-
acimeter).

CAUTION:
Insert tester probe into downstream of exhaust pipe as
far as possible.

2) While engine is still hot, perform following steps at least 6 times.
i) Shift gear in neutral (for M/T) or P range (for A/T).
ii) Keep engine idle for a while.
iii) Fully depress accelerator pedal at once, and when maximum
engine speed is obtained, release accelerator pedal.
iv) In above condition, note maximum absorption coefficient.
v) Let engine idle until opacimeter returns to initial condition.
3) For absorption coefficient judgement, average 4 coefficient val-
ues measured after it has been stabilized.

Absorption coefficient concentration: 1.56 m-1 max.

4) if not within specification, inspect the air cleaner element, injec-
tion timing, fuel injection nozzle, and fuel injection pump.
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AIR INTAKE SYSTEM
VACUUM HOSE ROUTING DIAGRAM
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AIR INTAKE SYSTEM PARTS REMOVAL AND INSTALLATION
+ Remove in order shown in figure.

« For installation, reverse removal procedure and use new gasket “A”.

» Tighten bolt and nut to specified torque.

Tightening Torque

(a): 9 Nm (0.9 kg-m, 6.5 |b-ft)
(b): 22 Nm (2.2 kg-m, 16.0 Ib-ft)
(c): 45 Nm (4.5 kg-m, 32.5 1b-ft)
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1. Intake shutter valve actuator
2. Red

INTAKE SHUTTER SOLENOID VALVE

INSPECTION

Remove intake shutter solenocid valve and check for airflow be-

tween ports of solenocid valve,

¢ Blow into nozzle “B”. Air should come out of filter “C* and not out
of nozzle “A”, '

¢ Connect 12 V-battery to solenoid valve terminals (“a” and “b”).
In this state, blow nozzle “A”.
Air shouid come out of nozzle “B” and not out of filter,

I not as specified, replace intake shutter solenoid valve.

INTAKE SHUTTER VALVE ACTUATOR

INSPECTION
1) Connect a vacuum pump gauge {Special Tool) to intake shutter
valve actuator.

Special Tool
(A): 09917-47910

2) Gradually increase vacuum and check for rod operation.

Rod operation starting vacuum:

0 - 3.6kPa (0 — 0.036 kg/cm?, 0 — 0.51 psi)
Rod operation completion vacuum:

—-25.6 - 27.8 kPa

(—0.256 - 0.278 kg/cm?, —3.64 — 3.95 psi)

If not as specified, replace air intake pipe.
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1. Boost sensor

1. Turbine shaft

1. Wastegate acluatoer

TURBOCHARGER

ON-VEHICLE INSPECTION
1) Disconnect vacuum hose between intake manifold and boost
sensor at intake manifold side, and install special tool.

Special Tool
(A): 09918-18110

2) Start engine and warm it up to normal operating temperature.
3) While applying full load to engine (throttle valve fully open), mea-
sure charging pressure.

Charging pressure:
78.3 — 84.9 kPa (587 — 637 mmHg)
at engine speed: 2,500 rpm

If not as specified, check intake/exhaust system for leakage.
If there is no leakage, check wastegate valve actuator.
If actuator is normal, inspect turbocharger.

TURBOCHARGER INSPECTION

1} Remove turbocharger. (Refer to “Intake and Exhaust System”in
SECTION 6A3.)

2) Rotate turbine shaft by hand and verify that it turns smoothly
without any abnormal noise and excessive runout.
If not as specified, replace the turbocharger.

WASTEGATE VALVE
1) Disconnect boost air hose.
2) Instali special tool and apply compressed air.

Special Tool
(B): 09918-18110

3) Verify that wastegate actuator pulls rod at specified pressure.

Pressure:
96 — 100 kPa (0.96 — 1.00 kg/cm2, 13.7 — 14.2 psi)

If not, replace turbocharger. (Refer to “Intake and Exhaust Sys-
tem” in SECTION 6A3.)

CAUTION:
Do not apply more than 110 kPa (1.1 kg/cm?, 15.6 psi)
pressure.
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QUICK START SYSTEM CONTROL

SYSTEM INSPECTION
If engine startability is poor while engine is cold, or the quick start system has failed, check foflowing systems. If
there is a problem, inspect and repair or replace as necessary, referring to following table.

1) When ignition switch is turned to ON
When engine coolant temperature is fower than 60 °C (140 °F), whiie glow light turns ON, glow plug relay is
energized, and glow plug relay i is energized for approx. 15 seconds after glow light went out, then repeats ON-
OFF cycle for approx. 15 seconds.
When engine coolant temperature is higher than 60 °C (140 °F ), energization of glow plug relay and ON-OFF
cycle are inhibited.

2) While cranking engine
Giow plug relay will be energized by ON-OFF cycle.

3) After engine start
When engine coolant temperature is lower than 60 °C (140 °F ), glow plug relay is energized for approx. 10
minutes.
When engine coolant temperature is higher than 60 °C (140 °F ), energization of glow plug relay is inhibited.

SYMPTOM POSSIBLE CAUSE ACTION
No voitage applied to | e Faulty battery contact Repair
glow plug ¢ Faulty ignition switch of switch contact Repair or replace
® Burned ignition switch circuit fusible link or fuse Replace
® Faulty ignition switch circuit contact Repair
& Faulty ground circuit contact Repair
® Burned glow plug circuit fusible link Replace
® Glow piug relay will not turn “ON” Repair or replace
Glow plug relay will not | e Faulty glow plug relay Replace
turn “ON” ® Poor contact or disconnection of glow plug relay coupler Repair
® Faulty ECM Replace
® Poor contact or disconnection of ECM coupler Repair
Glow plug relay will not | e Faulty glow plug relay Replace
turn “OFF” after ® Fauity ECM Replace
several seconds ® Poor contact or disconnection of ECM coupler Repair




ENGINE AND EMISSION CONTROL SYSTEM (RF ENGINE) 6E3-27

1. Glow cord
2. Glow plug

GLOW PLUG
REMOVAL AND INSTALLATION

CAUTION:

e Do not damage heating section of the glow plug.

¢ Do not use glow plug that has been dropped from height
of over 10 cm {4 in.).

e When removing glow plug, first loosen it by using a tool
so that one or more screw threads remain engaged, then

I I}

1. Glowplug
2. Cylinder
head

w7
]| o

2
ra—
S’

O T O

loosen and remove by hand.

e Remove in order shown in figure.
e For installation, reverse removal procedure.
e Tighten glow plug to specified torque.

Tightening Torque
(a): 17 N'm (1.7 kg-m, 12.5 Ib-ft)

INSPECTION
1) Disconnect glow plug cord, and measure resistance between
glow plug positive terminal and cylinder head.

Resistance: 2 Q max.

If resistance is not within specification, replace glow plug.

GLOW PLUG RELAY

INSPECTION

1) Remove glow plug relay.

2) Check resistance between each two terminals as in table below.
If check results are as specified, proceed to next operation
check. If not, replace.

TERMINALS

RESISTANCE

Between “A” and “B”

Continuity

Between “C” and “D”

No continuity

3) Check that there is continuity between terminals “C” and “D”
when battery connected to terminals “A” and “B”.

If not as specified, replace.
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FUEL DELIVERY SYSTEM

WARNING

* Fuel vapor is hazardous. It can very easily ignite, causing serious injury and damage. Always keep
sparks and flames away from fuel. Fuel line spills and leaks are dangerous. Fuel can ignite and cause
serious injuries or death and damage.

¢ Fuel can also irritate skin and eyes. To prevent this, always complete following “Precautions”.

PRECAUTIONS
® Before disconnecting a fuel hose, remove fuel filler cap to release pressure in fuel tank.
® When disconnecting a fuel hose, wrap rag around it to protect against fuel leakage. Plug disconnected hose.

INJECTION NOZZLE

REMOVAL AND INSTALLATION

1) Disconnect negative battery cable.

2) Remove intercooler, air hose, and air intake pipe.

3) Remove in order indicated in figure, referring to “Precautions” above and “Removal/Installation Note” as fol-
fows.

4) Install in reverse order of removal, referring to “Removal/installation Note” as follows.

Tightening Torque
(a): 30 N'm (3.0 kg-m, 21,5 Ib-ft)

. Fuslinfection pipe

1
2. Fusllsak pipe (b): 27 N'm (2.7 kg-m, 19.5 Ib-ft)
3. IF;uel llnjectiohn nozzle {c): 64 N'm (6.4 kg-m, 46.5 |b-ft)

- Nozzle washer {d): 29 N'm {2.9 kg-m, 21.0 lb-ft)
5. Corrugate gasket <R>: Replace

REMOVAL AND INSTALLATION NOTE
¢ When loosening flare nut of injection pipe, be sure to use special
tool (flare nut wrench).

Special Tool
(A): 09950-76010

. Flare nut wrench
2. Wrench
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. Leakpipe
. Nozzle gasket
. Corrugate washer
. Nozzle
. Blue paint

e Remove injection nozzle by using a socket wrench (with 21 mmy)
long socket.

¢ Corrugated gasket must be installed with marked side (blue paint}
facing upward.
e Tighten nozzle and nut to specified torque.

Tightening Torque for Nozzle and Nut
64 N'm (6.4 kg-m, 16.5 Ib-ft)

INSPECTION
Injection starting pressure

WARNING:

e Fuel vapor injected from injection nozzle is under high
pressure. Never touch it in order to avoid being injured.
e Fuel vapor is highly flammable. Keep it from any open

flames including cigarette.

CAUTION:

Fuel and fuel tank used for nozzle tester must be clean in or-
der to prevent foreign material from being bound in nozzle
seal.

1) Install injection nozzle to nozzle tester.

2) Move pump lever of tester up and down several times to bleed
air. '

3) Slowly press pump lever to build up pressure and note pressure
at moment when pressure gauge needle suddenly dropped.

Injection starting pressure (Reused nozzle):
14.3 ~ 15.1 MPa (143 — 151 kg/cm?, 2075 — 2191 psi)
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1. Adjustment shim

M S L

Correct Incorrect Incorrect

angle direction
' é

Correct Ingorrect

4) Itnotas specified, disassemble injection nozzle and adjust pres-
sure by replacing adjustment shim.

NOTE:

Adjustment shims are available in 20 different thicknesses.
Using one size (0.05 mm (0.0020 in.)} thicker/thinner shim
changes starting pressure approx. 980 kPa (9.8 kg/cm?, 139

psi).

Adjustment Shims mm (in.)

1.00 (0.039) 1.40 (0.055) 1.80 (0,071)
1.05 (0.041) 1.45 (0.057) 1.85 (0.073)
1.10 (0.043) 1.50 (0.059) 1.90 (0.075)
1.15 (0.045) 1.55 {0.061) 1.95 (0.077)
1.20 (0.047) 1.80 (0.063) -
1.25 (0.049) 1.65 (0.065) -
1.30 {0.051) 1.70 (0.067) -
1.35 (0.053) 1.75 (0.069) -

Atomization condition

1) Stop operation of pressure gauge of nozzle tester.

2) Operate pump lever 2 or 3 times and check injector atomization
condition.
If not normal, disassemble and clean injection nozzle, recheck
atomization condition, and replace nozzle if necessary.

Valve seat oil tightness

1) Slowly press pump lever to apply pressure to injection nozzle.
Check if fuel leaks from injection port of nozzle when pressure
gauge indicated specified pressure.

Pressure: 12.7 MPa (127 kg/cm2, 1806 psi)

If fuel leaks, disassembie and clean injection nozzle, recheck
fuel leakage, and replace nozzle if necessary.



ENGINE AND EMISSION CONTROL SYSTEM (RF ENGINE} 6E3-31

DISASSEMBLY AND REASSEMBLY

Ring
Shim

LN

. Spring

. Nozzle spring

seat

. Mozzle helder body

6. Spacer

7. Needls valve
8. Nozzie body
9. Retaining nut

TR
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DISASSEMBLY AND REASSEMBLY NOTE

Retaining nut and nozzle holder

® Remove/install retaining nut and nozzle holder by using a socket
wrench (with 21 mm) long socket. When installing, tighten nozzle
holder body to specified torque.

Tightening Torque for Nozzle Holder Body
37 N'm (3.7 kg-m, 27.0 Ib-ft)

Nozzle body and needle valve

¢ When either nozzle body or needle valve has failed and need to
be replaced, both of them must be replaced as a set.

® Sub injection port must be kept free of dust and other foreign ma-
terial because it is very small.
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INJECTION PUMP

Tightening Torque
{a): 30 N-m (3.0 kg-m, 21.5 Ib-ft)

1. Injection pump 6. Coupler
2. Radiator inlet hose 7. Fuglphose {From fuel tank) {b): 22 N-m (2.2 kg-m, 16.0 Ib-ft)
3. Fuel leak hose {From fuel leak pipe) 8. Injection pipe {c): 45 N-m (4.5 kg-m, 32.5 Ib-ft)
4, Injection pump service hose cap 9, Injection pump pulley lock nut {d): 65 N-m (6.5 kg-m, 47.0 lb-ft)
5. Fusl raturn hose (To fuel tank) {e): 27 N-m (2_7 kg-m, 19.5 Ib-ft)
NOTE:
Overhaul of injection pump requires use of special tools and
testers, and therefore, pump is sealed to prevent unauthorized
1 service.
2
REMOVAL

1) Remove air intake pipe.

/ 2) Position No.1 cylinder to compression TDC and remove timing
1. TDC mark (Yellow) beit.
2. ATDC 8° mark (White)

3} Fix pump pulley by using two bolts as shown, and remove pulley
locknut,

Bolts: M8, P1.25, 40 mm (1.59 in.} in length




ENGINE AND EMISSION CONTROL SYSTEM (RF ENGINE) 6E3-33

4) Leave bolts installed in step 2 in position and install special tool
as shown in the figure.

Special Tool
(A): 09944-36011

5) Remove boits, and remove pulley.

6) Remove coupler connections and hose connections, referringto
structural view on previous page.

7) Remove pump side flare nut on the injection pipe.

8) Remove fuel injection pump.

INSTALLATION

Forinstallation, reverse removal procedure and note following pre-
cautions.

e Tighten bolit and nut that mounting pump to the specified torque.

Tightening Torque
(a): 22 N'm (2.2 kg-m, 16.0 lb-ft) (for nut)
{(b): 45 N-m (4.5 kg-m, 32.5 lb-ft) (for bolt)

® Tighten injection pipe flare nut to specified torque by using special
tool.

Special Tool
(A): 0995076010

Tightening Torque:
30 N'm (3.0 kg-m, 21.5 Ib-ft) (for nozzle side)
27 N'm (2.7 kg-m, 19.5 Ib-ft) (for pump side)

o Tighten pulley lock nut to specified torque.

Tightening Torque
(c): 65 N'm (6.5 kg-m, 47.0 lb-ft)

e After installation, perform air bleeding for fuel system (Refer to
SECTION 6C.) and injection timing adjustment. (Refer to “Injec-
tion Timing Adjustment” earlier in this section.}
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ELECTRONIC CONTROL SYSTEM
ENGINE CONTROL MODULE (ECM)

CAUTION:
As ECM consists of precision parts, be careful not to ex-

t, Cover
2. Clip

pose it to excessive shock.

REMOVAL

1) Disconnect battery negative cable from battery.

2) Disable air bag system (if equipped) referring to “Disabling the
Air Bag System” in Air Bag System section.

3) Remove ECM cover from bracket.

4) Disconnect connectors from ECM.
5} Remove ECM with bracket.

INSTALLATION

1} Install ECM with bracket to vehicle.

2) Connect connectors to ECM securely.

3} Install ECM cover to bracket.

4) Enable air bag system (if equipped) referring to “Enabling Air
Bag System” in Air Bag system section.

5) Connect negative cable to battery.



ENGINE AND EMISSION CONTROL SYSTEM (RF ENGINE) 6E3-35

1. ECM

1. Boost sensor
2. Pressure vacuum

1. ECM

BOOST SENSOR

INSPECTION

1} Turn ignition switch to ON.

2) Measure voltage between ECM terminals “3A” and “3B”,

Voltage: Approx.5V

3) Disconnect vacuum hose from boost sensor.

4) Using a vacuum or pressure pump, apply vacuum or pressure
to boost sensor as listed below, and measure voltage between
ECM terminals “3C” and “3B”.

kPa (mmHg) Output voltage (V)
13.3 (100) — Pressure pump
gauge value Approx. 5
101 (760) — Vacuum pump
gauge value Approx. 0.75
101 (760) — Barometer value Approx. 2.6

If not as specified, check related wiring harnesses. If they are
normal, replace boost sensor.

TP SENSOR

INSPECTION

1) Carry out “Closed Throttle Position Switch” later in this section.
2) Verify that throttle valve is fully closed.

3) Turn ignition switch to ON.

4) Measure voitage at ECM terminals “3F” and “3B” as foliows.

Voltage:
Closed throttle position: Approx. 0.6 V
Wide open throttie : Approx. 3.3V

if not as specified, check related wiring harnesses. If they are
hormal, replace TP sensor.
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1. ECM

CLOSED THROTTLE POSITION SWITCH
INSPECTION

1) Verify that throttle valve is fully closed.

2) Turn ignition switch to OFF and disconnect ECM coupler.

3) Check for continuity between ECM terminais “3H" and “38” as
follows.

Closed throttle position: Continuity
Wide open throttle : No continuity

4) If not as specified, check related witing harnesses. If they are
normal, carry out “Adjustment” as follows.

ADJUSTMENT
1} Loosen TP sensor mounting screw, and hand—tighten it.

2) Adjust gap between throttle lever and ciosed throttle position
- stopper to 0.48 — 0.78 mm (0.02 - 0.03 in.).

3} Turn ignition switch to ON.
4) Turn TP sensor until there is no more continuity between closed
throttle position switch terminals “A” and “B”.
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1. NE sensor connactor on fusl injectich pump

1. V88

5) If continuity persists, replace TP sensor.
6) Tighten TP sensor screws to specified torque.

Tightening Torque
(a): 2 N'm (0.2 kg-m, 1.5 Ib-ft)

NE SENSOR

INSPECTION
1) Disconnect NE sensor connector on fuel injection pump.

2) Verify that resistance between NE sensor terminals “A” and “B”
is within specification.

Terminals “A” - “B” :100-200Q
Terminal “B” — Ground: No continuity

If not as specified, replace fuel injection pump.

VSS

ON-VEHICLE INSPECTION

1) Hoist vehicle.

2) Release parking brake lever, set transmission in neutral and
transfer in “2H".

3) Remove ECM cover.

4} Connector voltmeter between terminal “41." of ECM connector
and body ground.

5) Turn ignition switch ON and turn rear right tire slowly with rear
left tire locked.
Voltmeter should indicate deflection between 0 — 1V and 8 - 14V
a few times while tire is turned one revolution.
If check result is not satisfactory, proceed to code No.24 of
“Diagnostic Trouble Code Table” in this section.
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2.09-28

RESISTANCE

0.32

i4---e-

2

32

20 40 60 80°C
68 104 140 176°F

TEMPERATURE

1. IAT sensor
2. Seal

REMOVAL, INSPECTION AND INSTALLATION
Refer to “VSS Removal, Inspection and Installation” in “Transfer”
section.

Tightening Torque
(a): 9 N'm (0.9 kg-m, 6.5 |b-ft)

IAT SENSOR

REMOVAL

1) Disconnect negative cable from battery.
2) Disconnect IAT sensor coupler.

3) Remove IAT sensor from air cleaner case.

INSPECTION

Immerse temperature sensing part of IAT sensor in water (or ice)
and measure resistance between sensor terminals while heating
water gradually.

if measured resistance doesn’t show such characteristic as shown
in figure, replace IAT sensor.

INSTALLATION

1) Clean mating surface of sensor and seal on air cleaner case.
2) Install AT sensor into seal.

3) Connect connector to IAT sensor securely.
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SPILL VALVE
INSPECTION

1) Disconnect spill valve connector on side of fuel injection pump.
2) Verify that resistance between spill valve connector terminals
“A” and “B” is within specification.

Terminals “A”-“B” :1-2Q
Terminal “B” — Ground: No continuity

If not as specified, replace fuel injection pump.

1. Spill valve connector
2. Fuelinjection pump

SPILL VALVE RELAY
INSPECTION

1) Check resistance between each two terminals as in table below.
If check results are as specified, proceed to step 2). If not, re-

place.
TERMINALS RESISTANCE
Between “A” and “B” No continuity
Q o B W Between “C” and “D” Continuity

2) Check that there is continuity between terminals “A” and “B”
when battery is connected to terminals “C” and “D".
If found defective, replace.
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~ 1. Fueltemp. sensor
1 connector

TIMER CONTROL VALVE

INSPECTION

1) Disconnecttimer control valve connector on side of fuel injection
pump.

2) Verify that resistance between timer control valve terminals “A”
and “B” is within specification,

Resistance: 10-14 Q
If not as specified, replace fuel injection pump.

Operation inspection

1) Disconnect timer control valve connector on side of fuel injection
pump.

2) Apply battery positive voltage to timer control valve and verify
that solenoid operation sound (a click) is heard.
If not, replace fuel injection pump.

FUEL TEMPERATURE SENSOR

INSPECTION
1) Remove fuel temperature sensor on top of fuel injection pump.

2) Place sensor and a thermometer in water. Heat water gradually
and verify that resistance between fuel temperature sensor ter-
minals at following temperatures is as specified.

Water temperature °C (°F} Resistance (kQ)
0(32) 5.88 (Reference)
20 (68) 2-3
80 (176) 02-04

If not as specified, replace fuel temperature sensor.

Tightening Torque for Fuel Temperature Sensor:
22 N'm (2.2 kg-m,16.0 Ib-ft)

3) Check O-ring for damage. If found defective, replace.
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1. ECT sensor
2. O-1ing

1, ECT sensor
2, Q-ring

. Fuelinjsction pump

2. ycompensation
resistance

3. 8 compensation
resistance

ECT SENSOR

INSPECTION

1) Drain engine coolant for approx. 2 € (0.53/0.44 US/Imp gal).
2) Remove ECT sensor.

3) Place sensor and a thermometer in water. Heat water gradually
and verify that resistance between ECT sensor terminals at fol-
lowing temperatures is as specified.

Water temperature °C (°F) Resistance ( kQ )
0(32) 5.88 (Reference)
20 (68) 2-3
80 (176) 0.2-0.4

If not as specified, replace ECT sensor.

NOTE:
When reinstalling ECT sensor, use new O-ring.

Tightening Torque for ECT Sensor:
27 N-m (2.7 kg-m,19.5 [b-ft)

COMPENSATION RESISTANCE

INSPECTION

1) Disconnect compensation resistance connector on side of fuel
injection pump.

2) Verify that resistance between connector terminals “A” and “B”
for y compensation resistance and 6 compensation resistance
are within specification.

Resistance:
y compensation resistance: 0.05 - 1.5 kQ
6 compensation resistance: 0.1 — 2.5 kQ

If not as specified, replace fuel injection pump.
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1. CKP sensor

1. CKP sensor coupler
2. Fuelinjector pump
3. AC compressor

1. CKP sensor
2. Signal plate

CKP SENSOR

INSPECTION
1) Disconnect CKP sensor connector.

2) Verify that resistance between terminals “A” and “B” of connec-
tor is within specification.

Resistance: Approx. 550 Q max.

If not as specified, replace CKP sensor.

AIR GAP INSPECTION

Verify that air gap between tip of timing belt guide signai plate on
rear side of crankshaft pulley and CKP sensor is within specifica-
tion.

Gap “a”: 2.5 - 3.5 mm (0.098 - 0.138 in.)

If not as specified, replace timing belt guide signal plate or CKP sen-
SOfr.
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1. EGR valve

EGR SYSTEM
ON-VEHICLE INSPECTION

NOTE:

Before inspection, check to make sure that gear shift lever is
in Neutral position (M/T) or in P range (A/T) and that parking
brake lever is pulled all the way up.

1) Install a vacuum gauge between EGR valve and solenoid valve.

Special Tool
(A): 09915-67310
(B): 09918-08210

2) Measure vacuum when EGR is operated and not operated.

Vacuum:
EGR operated :40 kPa (300 mmHg)
EGR not operated :6.7 kPa (50 mmHg)

EGR operation conditions:

e Starter OFF

 Engine coolant temp. above 30 °C (86 °F)
® Engine speed over 500 rpm

EGR non-operation conditions:

e While cranking the engine

® Engine coolant temp. below 27 °C (81 °F)
e Engine speed below 500 rpm

3) If EGR will not operate under EGR operation conditions, inspect
EGR valve, EGR solenoid valve, EGR position sensor, and vac-
uum hose.

VACUUM HOSE

INSPECTION
Check hose for connection, leakage, clogs and deterioration. Re-
place as necessary.
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1. EGR position sensor connector

1. EGR solenoid vacuum valve
2. Battery

2 et

EGR VALVE

INSPECTION
1) Using a vacuum pump, apply vacuum to diaphragm chamber.
Check for airflow between ports “A” and “B".

Vacuum: 23.3 + 2.0 kPa (175 + 15 mmHg ) less than :
No airflow

Vacuum other than above :

Airflow

Special Tool
(A): 09917-47910

2} Apply approx. 93.3 kPa (700 mmHg ) vacuum to diaphragm
chamber and verify that gauge needle stabilized.
if not as specified, replace EGR valve.

EGR POSITION SENSOR

INSPECTION
1) Disconnect EGR position sensor connector and measure resis-
tance between terminals “A” and “B”.

Resistance: 4 - 6 k()

2) Turn EGR valve from fully closed position to fully open position,
and check for resistance change between terminals “A” and “B".

Resistance increases in direct proportion to control lever
opening angle.

If not as specified, replace EGR position sensor.

EGR SOLENOID VACUUM VALVE

INSPECTION

Check for airflow between “A” and “B” of solenoid valve

® Blow air into port “A”. Air should not come out of port “B”.

® Apply battery positive voltage between terminals of vaive connec-
tor, and blow air into port “A”. Air should come out of port “B”.
If not as specified, replace EGR solenoid vacuum valve.
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1. EGR solenoid vent valve
2. Battery

WARNING:
Do not suck the air through valve. Fuel vapor inside valve
is harmful.

EGR SOLENOID VENT VALVE

INSPECTION
1) Blow air into valve through each port, and check for airflow.

“A” - “B”: Airflow
“A” — “C”: Airflow
“B” - “C”: Airflow

2) Apply battery positive voltage between terminals of valve con-
nector, and check for airflow.
“A” -~ “B”: Airflow
“A” — “C”: No airflow
“B” - “C”: No airflow

If not as specified, replace EGR solenoid vent valve.

WARNING:
Do not suck the air through valve. Fuel vapor inside valve
is harmful.
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TIGHTENING TORQUE SPECIFICATIONS

Fastening parts Tightening torque

N'm kg-m Ib-ft
Fuel injection pump mounting nut 22 2.2 18.0
Fuel injection pump mounting boit 45 4.5 32.5
Intercooler
Intake shutter valve actuator ° 0.9 65
Air intake pipe 22 2.2 16.0
Intercooler bracket 45 4.5 32.5
Fuel injection pipe flare nut (fuel injection nozzle side) 30 3.0 21.5
Fuel injection pipe flare nut (fuel injection pump side) 27 2.7 19.5
Fuel injection nozzle 64 6.4 48.5
Fuel injection nozzle nut 29 2.9 21.0
Nozzle holder body 37 37 27.0
Fuel injection pump pulley locknut 65 6.5 47.0
TP sensor mounting screw 2 0.2 1.5
Glow plug 17 1.7 12.5
Fuel temperature sensor 22 22 16.0
ECT sensor 27 27 19.5
VSsS 9 0.9 6.5

SPECIAL TOOLS

09918-18110
Regulator assembly

09950-76010
Fiare nut wrench (17 - 19 mm)

(@

\

®

(I

QU

09944-36011
Steering wheel remover

09917-47910
Vacuum pump gauge

09915-67310
Vacuum gauge

09918-08210
Vacuum gauge hose joint
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SECTION 6G

CRANKING SYSTEM
(2.2 kW Reduction Type)

NOTE:
For the descriptions (items) not found in this section, referto the same section of the Service Manual men-

tioned in FOREWORD of this manual.
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6G-2 CRANKING SYSTEM

GENERAL DESCRIPTION
CRANKING CIRCUIT

The cranking circuit consists of the battery, starting motor, ignition switch, and related electrical wiring. These com-
ponents are connected electrically,
Only the starting motor will be covered in this section.

STARTING MOTOR CIRCUIT

® The magnetic switch coils are magnetized when the ignition switch is closed.

® The resulting plunger and pinion drive lever movement causes the pinion to engage the engine flywheel gear
and the magnetic switch main contacts to close, and cranking takes place.

® When the engine starts, the pinion over-running clutch protects the armature from excessive speed until the
switch is opened, at which time the return spring causes the pinion to disengage.

M/T: Nothing ]
To distributor m AST: Shift lever switch
Magnatic switch — /
Hold-in coil Magnatic switch Contacts g 54 l
Plun'gar _/ j 16 &
Pinion drive lever m
104 o J Ignition &
M Starting motor
" & switch
b LY 1 A\

Retum
spring

Pull-in coil ﬁ

_L Battery
Starting motor

Pinlon & Over-running v
clutch

-
v

=
v

“8", “B” and "M" ; Terminal
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STARTING MOTOR

The starting motor consists of parts shown in below.
The magnetic switch assembly and parts in the starting motor are enclosed in the housings so that they will be
protected against possible dirt and water splash.

NOTE:
e Make sure to apply grease before assembly where so indicated “A” in the figure below.
¢ Spare parts have been lubricated.

“A" Apply grease (95000-25010) 1. Magnetic switch 6. Pinion gear and assembly 11. Brush spring
2. Spring 7. Bearing 12. Rearbracket
3. Lever 8. Armature 13. Brush
4, Bush 9, Yoke
5. Front housing 10. Brush holder
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NOTE:

For the conditions not found in this table below, refer to the Section 6G of the Service Manual mentioned
in FOREWORD of this manual.

DIAGNOSIS

Condition

Possible Cause

Correction

Motor not running

e Burnt commutator

& Poor grounding of field coil

® Layer short-circuit of armature
e Crankshaft rotation obstructed

Replace armature.
Repair.

Replace.

Repair.

Starting motor running

but too slow (small torque)

If battery and wiring are satisfactory,
inspect starting motor

¢ Insufficient contact of magnetic switch
main contacts

® Layer short-circuit of armature
® Disconnected, burnt or worn commutator

® Poor grounding of field coil

o Worn brushes

® Weakened brush springs

® Burnt or abnormally worn end bush

Replace magnetic switch.

Replace.

Repair commutator or
replace armature,

Repair.
Replace brush,
Replace spring.
Replace bush.
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1. Magnetic switch lead wire
2. Battery cable

UNIT REPAIR OVERHAUL
DISMOUNTING AND REMOUNTING

1) Disconnect negative battery lead at battery.

2) Disconnect magnetic switch lead wire (“S” terminal) and battery
cable from starting motor terminal (“B” terminal).

3) Remove starting motor mount bolts and remove starting motor.

4) To install, reverse the above procedure.

Tightening torque

(a): 45 N-m (4.5 kg-m, 32.5 1b-ft}
(b): 22 N-m (2.2 kg-m, 16 1b-ft)
(¢): 11 N'm (1.1 kg-m, 8 1b-ft)

DISASSEMBLY AND REASSEMBLY

NOTE:

e Disassembile in order shown in figure.

o For reassembly, reverse disassembly procedure.
eTightening bolt and nut to specified torque.

Tightening torque
(a): 11 N'm {1.1 kg-m, 8 1b-ft)
(b): 6 N'm (0.6 kg-m, 4.5 Ib-ft)

¢ Upon completely of reassembly, carry out “Performance
Test” later in this section.

1. Magnetic switch
2. Front bracket
3. Pinion gear assembly

4, Center bracket 7. Biush and brush hetder
5. Armature &. Rear bracket
6. Yoka {Field coil)
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M/T vehicle except for cold area

ENEEE

M/T vehicle for cold area
and A/T vehicle

—
2N

1. Wear limit

INSPECTION

1. BRUSH
¢ Check brushes for wear.
Measure length of brushes and if below limit, replace brush.

Brush length

Standard 18.0 mm {0.71 in.)
Limit 11.0 mm (0.43 in.)

o [nstall brushes to each brush holder and check for smooth
movement.

2. SPRING
Inspect brush springs for wear, damage or other abnormal
conditions. Replace if necessary.

Brush spring tension

Standard 3.4 kg (7.7 b}
Lirnit 2.0 kg (4.4 1b)

3. BRUSH HOLDER

® Check movement of brush in brush holder. If brush movement
within brush holder is sluggish, check brush holder for distor-
tion and sliding faces for contamination. Clean or correct as
necessary.

® Check for continuity between insulated brush holder and
brush holder plate. Replace brush and brush hoider if there is
continuity.
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4. ARMATURE
 Inspect commutator for dirt or burn. Correct with sandpaper or
lathe, if necessary.

#300~ 400

1. Armature e Check commutator for uneven wear with armature supported
3 2. Veblock on V-blocks. If deflection of dial gauge pointer exceeds limit,

3. Magneticstand .
4. Dial gauge repair or replace.

NOTE:
Below specification presupposes that armature is free
from bend. Bent armature must be replaced.

| Commutator out of round
----- | A Standard : 0.05 mm (0.002 in.) or less
' Limit  :0.1 mm (0.004 in.)

o Inspect commutator for wear. If diameter is below limit, replace
armature,

Commutator outside diameter
Limit :31.4 mm (1.24 in.}

* Inspect commutator for insulator depth. Correct or replace if
below limit.

Commutator insulator depth “a”
z . Standard : 0.5 — 0.8 mm (0.02 - 0.031 in.)

CORRECT

INCORRECT

1. Commutator segment
2. Insulator
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¢ Ground Test

{ Check commutator and armature core. If there is continuity, ar-
E:% mature is grounded and must be replaced.

Ry

¢ Open Circuit Test
Check for continuity between segments. If there is no continuity

at any test point, there is an open circuit and armature must be
replaced.

5. FIELD COIL
® Check for continuity between brushes and between connector
and brush. Replace field coil if there is continuity.

1. Brush
2. Connector ‘

® Check for continuity between connector and yoke. Replace
] field coil if there is continuity. :
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1. Lead wire
{magnetic switch to motor)

1. Adjustment washer

PERFORMANCE TEST

CAUTION:

Each test must be performed within 3 - 5 seconds to avoid
coil from burning.

1} Pull-In Test
Connect battery to magnetic switch as shown.
Check that plunger and pinion move outward.
If plunger and pinion don’t move, replace magnetic switch.

NOTE:
Before testing, disconnect lead wire from terminal “M”.

2) Hold-In Test

While connected as above with plunger out, discoennect nega-
tive lead from terminal “M”.

Check that plunger and pinion remain out.
If plunger and pinion return inward, replace magnetic switch.

3) Pinion Clearance Test
a) Carry out “Pull~in Test” and hoid pinion in projected position.
Measure clearance between stopper and pinion gear.

Pinion clearance “a”: 0.5 — 2.0 mm (0.02 — 0.08 in,)

b) If not within specification, adjust by adding/subtracting ad-
justment washers at magnetic switch mounting surface. Add
washers to reduce clearance.
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4) Plunger and Pinion Return Test
Disconnect negative lead from switch body.
Check that plunger and pinion return inward.
If plunger and pinion don'’t return, disassemble and inspect start-
ing motor.

5) No-Load Performance Test
a) Connect battery and ammeter to starter as shown.
b) Check that starter rotates smoothly and steadily with pinion
moving out. Check that ammeter indicates specified current.

Specitied current: 130A MAX. at 11V

NOTE;
Use wires as thick as possible and tighten each terminal
fully.

SPECIFICATIONS

2.2 kW type

Voltage

12 volts

Output

2.2 kW

Rating

30 seconds

Direction of rotation

Clockwise as viewed from pinion side

Brush length

11.0 mm {0.43 in.)

Number of pinion teeth

8

Performance

Condition Guarantee

No load characteristic

130 A maximum

nov 4,500 rpm minimum

Locked characteristic

Around i 7.7V 9.7 N'm (0.97 kg-m, 7.02 Ib-ft) minimum
Load t ’

at 20 °C characteristic 400A | 1,550 rpm minimum

(68 °F) 1020 A maximum

30V

30 N'm (3.0 kg-m, 21.7 Ib-ft) minimum

Magnetic switch operating voltage 8 volts maximum
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REQUIRED SERVICE MATERIAL

RECOMMENDED
MATERIAL SUZUKI PRODUCT USE

o Front and rear bush

e Plunger

@ Pinion drive lever

® Internal gear

® Planetary carrier shaft
¢ Planetary gear

¢ Ball

SUZUKI SUPER GREASE A

Lithium grease (99000-25010)

TIGHTENING TORQUE SPECIFICATIONS

Fastening parts Tightening torque
N-m kg-m Ib-ft
. . 45 4.5 325
Starting motor mounting bolt (Refer to page 6G-5.) oo Y 16
“B” terminal nut 11 1.1 8
Magnetic switch screw 6 0.6 4.5
Starting motor housing screw 11 1.1 8

SPECIAL TOOL

09900-06107
Snap ring pliers
(Opening type)
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SECTION 6H

CHARGING SYSTEM

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 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).

CONTENTS
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N 6H- 2 |
T e 6H- 3|
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6H-2 CHARGING SYSTEM

GENERAL DESCRIPTION
GENERATOR

The generator is a small and high performance type with an IC regulator incorporated.
The internal components are connected electrically as shown below figure.

1. Generator with regulator ass'y 4. Diode 7. Main switch B, L, §: Terminal
2. 1.C. regulator 5. Field coil {rotor coil) 8. Battery
3. Statorcoil 6. Charge indicator light 9. Load
g8 3 3
4
7 1
4
N
] a——
A + [
(T 1 | +
h + [—I— 2
= )

8
1. Pulley 5. Stator core B, L, §: Terminal
2. Pulley nut 6. Rotor
3. Rotorfan 7. Vacuum pump
4. Stator coil 8. Brush
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Ammeter between genaratoer “B”
terminal and battery (+) terminal 1

Voltmeter between
generator “B" terminai

and grourdd
16.0
E —15.22
o ol taz
< 15.0 4.
5 /
e X2y
2 o8 W 0
=
; Z
2 150 DN
w - ‘\QL
o 12.8
20 0 20 120
—4) (32) (68) (248}
HEATSINK TEMPERATURE °C {°F}
1. Generator 4. Battery
2. Ammeter 5. Load
3. Voltmeter 6. Switch

DIAGNOSIS

GENERATOR

NO-LOAD CHECK

Following procedure also applies to vehicles with voltmeter and

ammeter.

1) Check fan (generator) belt for proper tension.

2) if battery defect is suspected, refer to BATTERY section.

3) Inspect wiring for defects. Check all connections for tightness
and cleanliness, battery cable connections at battery, starting
motor and ignition ground cable.

4} Connect voltmeter and ammeter as shown in the figure.

Voltmeter
Set between generator “B” terminal and ground.

Ammeter
Set between generator “B” terminal and battery (+} terminal.

NOTE:
Use fully charged battery.

5) Measure current and voitage.
6) Run engine from idling up to 2,000 rom and read meters,

NOTE:
Turn off switches of all accessories (wiper, heater etc.).

Standard current: 10 A maximum
Standard voltage: 14.1 - 14.7 V (at 20°C, 68°F)

NOTE:

Consideration should be taken that voltage will differ some-
what with regulator case temperature as shown in left fig-
ure.

Higher Voltage

If voltage is higher than standard value, check ground of
brushes.

If brushes are not grounded, replace IC regulator.

L.ower Voltage
Ifvoltage is below orin standard value, check rotor, stator, rectifi-
er, brush, IC regulator or efc.
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16.0

s |

g 150---1‘5.‘22 14.7

777"

o 14 14,1

g &

=

& 130 \(%/q

o 12.8™
20 0 20 120
(—4) (32) (68) (248)

HEATSINK TEMPERATURE °C (°F)

1. Charge waming iight

B, L, 8 Terminal

LOAD CHECK

1) Inthe same way as in “No—load Check”, connect voltmeter and
ammeter.

2) Run engine speed to 2,000 rpm and turn on headlight, blower
fan motor and rear defogger.

3) Measure current value and if measured value is less than that
obtained in "No—load Check”, replace generator.

ON-VEHICLE SERVICE

GENERATOR

ON-VEHICLE INSPECTION

1) Verify that battery is fully charged.

2) Verify that fan (generator) beit deflection and tension are cor-
rect. Refer to “Fan (Generator) Belt” later in this section.

3) Verify that charge warning light comes ON when ignition switch
is turned to ON. (NOT run engine)
If not, check charge warning light and wiring harness between
battery, charge warning light, and generator.

4) Start engine and verify that charge warning light goes out.
If not, turn all electrical loads OFF and measure voltage at each
generator terminal.

. Voltage (V) at 20°C (68°F)
Terminal —— — :
at ignition sw ON at idling engine
B VB 141 -14.7
L Approx. 1 Ve
S \':] 14.1-14.7

Ve : Battery positive terminal

If not as specified above, replace generator.
If voltage is correct, check for open or short circuit in wiring har-
ness.
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1. Fan {generator) balt

3. Checking point

1. Fan {(generator) belt 3. Adjusting bolt

1. Fan (generator) beit

3. Adjusting bolt

FAN (GENERATOR) BELT

INSPECTION AND ADJUSTMENT

o Verify that beit engages with pulley groove correctly.

e Visually check for wear and damage on belt and puliey contact
surface and damage on pulley.

e Measure belt deflection by applying force of 98 N (10 kg, 22 ib)
on belt between pulleys as shown,

Belt tension specification:

15 — 17 mm (0.59 — 0.67 in.) as deflection
(when inspection)

15 — 16 mm (0.59 — 0.63 in.} as deflection
(when adjustment)

8 — 10 mm (0.31 — 0.39 in.) as deflection
(After adjustment of new belt)

If the deflection is not within specification, adjust by loosening fan
(generator) belt adjusting bolt.

Tightening Torque
(a): 23 N-m (2.3 kg-m, 16 Ib-ft)
(b): 45 N-m (4.5 kg-m, 32.5 Ib-ft)

REMOVAL

WARNING:
Disconnect negative cable at battery before removing and
installing fan (generator) belt.

1) Loosen fan (generator) belt adjusting bolit.
2) Remove fan {generator) beit.

INSTALLATION

Reverse removal procedure, noting following points.

® Make sure that the belt fits each pulley’s groove propetly.

¢ After installing fan (generator) belt, perform checks described
above.

o Tightening bolt to specified torque.

Tightening Torque
(a): 23 N-m {2.3 kg-m, 16 Ib-ft)
(b}: 45 N-m (4.5 kg-m, 32.5 Ib-ft)
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VACUUM PUMP

ON-VEHICLE INSPECTION
Install a vacuum gauge to the vacuum circuit as shown in the figure
and measure vacuum.

59 kPa (440 mmHg) or more (at engine speed 1,500 rpm)
77 kPa (580 mmHg) or more (at engine speed 3,000 rpm)

Special Tool
(A): 09915-67310
(B): 09918-08210

UNIT REPAIR OVERHAUL

GENERATOR

DISMOUNTING AND REMOUNTING
¢ Dismounting in order shown in figure.
® For remounting, reverse dismounting procedure.
¢ Tightening bolt and nut to specified torque.
Tightening Torque
(a): 8 N-m (0.8 kg-m, 6 Ib-ft)
(b): 45 N-m (4.5 kg-m, 32.5 Ib-ft)
(c): 23 N-m (2.3 kg-m, 16.5 Ib-ft)
(d): 10 N-m (1.0 kg-m, 7.5 Ib-ft)

. Vacuum hose

. Terminal "B” cable
Connector

. Balt tensioner

. Fan {generator) balt
Qil hose

. Generator

. Adjusting boit

ENO U AW
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DISASSEMBLY AND REASSEMBLY

¢ Disassembiy in order shown in figure below and note following precautions.
e For reassembly, reverse disassembly procedure.

o Tightening bolt and nut to specified torque.

Tightening Torque

(a): 110 N-m (11 kg-m, 79.5 Ib-ft)
(b):5 N-m {0.5 kg-m, 4 Ib-ft)

(c): 8 N-m (0.8 kg-m, 6 [b-ft)

(d):33 N-m (3.3 kg-m, 24 Ib-ft)
(e): 23 Nm (2.3 kg-m, 17 Ib-ft)

Py

upn

SomNeop@Ppo

: Apply Engine oil

. Pulley nut 10-1. Bolt
Pulley 10-2. Washer

. Front bracket 10-3. Connector pipe
Rolor 10-4. End cover
Stator 10-5. Screw
Regulator 10-6. Plate
Brush 10-7. Rotor
Rectifier 10-8. Vane

. Rear bracket 10-9. O ring

. Vacuum pump

¢ When removing stator lead wire from rear bracket, carry out sol-
dering quickly.

CAUTION:
Overheating can damage semiconductor components
such as regulator and rectifier.

NOTE:
Hold lead wire with pliers during soldering to prevent apply-
ing heat to rectifier.

& When removing brush holder and rectifier from regulator assem-
bly, carry out soldering quickly.

CAUTION:
Overheating can damage semiconductor components
such as regulator and rectifier.
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2 INSPECTION
E = / Rotor
- B 1) Using ohmmeter, check for continuity between slip rings of rotor.
[_-;) Q If there is no continuity, replace rotor.
=
Standard resistance: 25-3.1Q
;
1. Roter
2. Slipring
2 2) Using ohmmeter, check that there is no continuity between slip
EZ f / ring and rotor core. If there is continuity, replace rotor.
D 3) Check slip rings for roughness or scoring. If rough or scored, re-
MED Q place rotor,
=
1. Rotor
2. Slipring
1. Stator Stator

2. Stator lead 1) Using ohmmeter, check all leads for continuity.

If there is no continuity, replace stator.

1. Sator 2) Using ohmmeter, check that there is no continuity between coil
2. Statorlead D leads and stator core. If there is continuity, replace stator.

NOTE:

Painted part of core (green) is insulated.

When checking continuity at core, apply tester lead to non-
coated metal part.

Brush
1} Check each brush for wear by measuring its length.

1\ fﬁ If brush is found worn down to service limit, replace brush.
Standard “a” : 16.5 mm (0.65 in.)
C (¥ Service limit “b” : 8 mm (0.31 in.)
o NOTE:
ugh if replacing brush, remove wire from brush by melting sol-

1. Wear limit der.
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2) In When installing new brush, insert it into the holder approx. 2
mm (0.08 in.) by pulling lead wire, and solder.

2 mm (0.081n.)

Rectifier
Check continuity of rectifier by using tester as follows.

P1
l | po = - - -
P 2; > B Tester (-} terminal Tester (+) terminal Continuity

T —
P3 E Continuity
B P1, P2, P3 Neo-continuity
E L No-continuity
= E No-continuity
L Pt, P2, P3 B Continuity
L Continuity

If not as specified, replace rectifier.

& &

Pi Pz P3

Front Bearing
Turn front bearing by hand and check for looseness and abnormal
noise. Replace if necessary.

Rear Bearing
Turn rear bearing by hand and check for looseness and abnormal
noise. Replace if necessary.
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SPECIFICATIONS
BATTERY
Battery type 115D31L
Rated capacity AH/5HR, 12 Volts 72
Electroyte £ (US/Imp. pt) 4.5 (9.51/7.92)
Electrolyte S.G. 1.28 when fully charged at 20°C (68°F)
GENERATOR
Type 70 A type
Rated voltage 12V
Nominal output 70A
Permissible max. speed 11000 r/min.
No-load speed 1100 r/min (rpm}
Setting voltage (at 20°C, 68°F) 14110147V

Permissible ambient

—30 to 80°C (22 to 176°F)

temperature
Polarity Negative ground
Rotation Clockwise viewed from pulley side

TIGHTENING TORQUE SPECIFICATIONS

Fastening Tightening torque
N'm kg-m ib-ft
® Generator mounting bolt Lower side 28 23 165
Upper side 53 5.3 38.5
® “B” terminal nut 8 0.8 6.0
® Pulley nut 110 11.0 79.5
¢ Generator case bolt 5 0.5 4.0
® Vacuum pump mounting bolt 8 0.8 6.0
® Vacuum hose bolt 33 3.3 24.0
* Oil hose bolt -~ M1 33 3.3 24.0
M8 10 1.0 7.5
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SPECIAL TOOLS

/,

\

09915-67310
Vacuum gauge

0991808210
Vacuum hose joint
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SECTION 6K

EXHAUST SYSTEM

NOTE:
For the descriptions (items) not found in this section, refer to the same section of the Service Manual men-

tioned in FOREWORD of this manual.

CONTENTS

[GENERAL DESCRIPTION . oo oo vttt st eess s s ernerrs e eeenaenieeinees 5K

| ON-VEHICLE SERVICE ...ttt ittt aaea s e e ao et eaaes B6K-2

1. Gasket

2, Exhaust No. 1 pips
3. Ring

4. Exhaust No.2 pipe
5. Gasket

6, Muffler

<RA>: Replace




6K-2 EXHAUST SYSTEM

ON-VEHICLE SERVICE

WARNING:

To avoid the danger of being burned, do not touch the ex-
haust system when the system is hot. Any service on the ex-
haust system should be performed when the system is cool.

Tightening Torque
(a): 60 N'm (6.0 kg-m, 43.5 [b-ft)
(b): 50 N-m (5.0 kg-m, 36.5 Ib-ft)

EXHAUST MANIFOLD

Refer to Section 6A3 for removal and installation procedures, Be-
fore installation, check gasket and seal for deterioration or damage.
Replace them as necessary,

MUFFLER

CAUTION:

As muffler center pipe has three way catalytic converter in
it, it should not be exposed to any impulse. Be careful not
to drop it or hit it against something.

Refer to figure of previous page for removal and installation.
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SECTION 7B1

AUTOMATIC TRANSMISSION
(4 AIT)

WARNING:

result in severe injury.

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

¢ 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).

GENERAL DESCRIPTION ..............

AUTOMATIC GEAR SHIFT DIAGRAM .. ..

|DIAGNOSIS

...........................

@
M~
CONTENTS
7B1- 2 | Diagnostic Flow ChartC ............... 7B81-12]
7B1- 4 [ Diagnostic Flow ChartD ............... 7B1-14]
7B1- 5 | [DTC 21, 23 or 25 — Sofenoid Circuit . . . ... 7B1-15]

[ DTC 22, 24 or 26 — Solenoid Circuit . . ... . 7B1-16]

[Trouble Diagnosis Table ............... 7B1- 5 | DTC 31 Vehicle Speed Sensor (A/T) ... 781-17 |
[Line Pressure Test . .....o.oveneerenn... 7B1- 5 32 — Throttle Opening Signal ... .. -
EI 7B1- 6 | LDTC 33 — Throttle Opening Signal ... .. 781-19 |
ELECTRONIC SHIFT CONTROL DTC 34 — Transmission Range
SYSTEM t.ueiteeieeeiaaeanianinns, 7B1- 8 Switch Circuit ....................... 7B1-20
On,board Diagnostic System DTC 36 - VehiCIe Speed SenSOI’

(Self-Diagnosis Function) ............. 7B1- 8 (A/TandMeter) ..................... 7B1-21
Precautions In Diagnosing Troubles . .. .. 7B1- 8 DTC 51 — Engine Coolant Temp. Signal . /B1-
System Circuit Diagram ............... 7B1- 9 | ON-VEHICLESERVICE ................ 7B1-23 |
Diagnostic Trouble Code(s) LFluid Change . ..o ooieieeneaeenr.s 7B1-23]
DC'earance -------------------------- 7B1-10 [ Throttie Position (TP) Sensor .......... 7B1-23|

lagnostic Trouble Code Table -

(A/T Related COdE) v ovovenn) 7B1-10 UNITREPAIR ............c...covvennn. 7B1-25

[Fail-Sate Table ... ....00neeeon.. 7B1-10] TIGHTENING TORQUE

[Diagnostic Flow Chart A .............. 7B1-11 | SPECIFICATIONS ..................: 7B1-25

[ Diagnostic Flow ChartB ............... 7B1-11] REQUIRED SERVICE MATERIALS ...... 7B1-25
SPECIALTOOL ......ovvvvrinnnnnnene. 7B1-25
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GENERAL DESCRIPTION

This automatic transmission is a full automatic type with 3-speed plus overdrive (O/D).

The torque 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 shift 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 to 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, nor-

mal and power.
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. Terque converter
. Overdrive input shaft

Qil pump

. Overdrive brake

Overdrive ¢lutch

Forward clutch input shait
Forward cluich

Direct clutch

One-way clutch

Second coast brake

. Second brake

. Revarse brake

. Front planetary gear

. Rear planetary gear

. Overdrive planetary gear

15

[— | r—J’
N :5\ T el |
@&%”UI'E(UL__JUUUU M N
= ;l -




AUTOMATIC TRANSMISSION 7B1-3

ltem Specifications
Torque I .
conver- Type 3-element, 1-step, 2-phase type (with TCC (lock-up) mechanismy)
ter Stall torque ratio 1.9 (RF)
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 + 4th
Shift position (O/D OFF)  automatic gear change
“2” range (Normai mode) Forward 1st ++ 2nd ++ 3rd automatic gear
change
(Power mode) Forward 2nd « 3rd automatic gear
change and fixed at 2nd gear
“L” range Forward 1st + 2nd reduction, and fixed at 1st gear
Gear Engine type RF
change 1st (low gear) 2.826
device
2nd(secondgear) | 1.493
Gear 3rd (top gear) 1.000
ratio | 4th {overdrive
gear) 0.730
Reverse (reverse
gear) 2.703
Wet type multi-disc clutch .......... 3 sets
Control elements Wet type multi-disc brake .......... 4 sets
One-wayciutch ................... 3 sets
Transfer Hi: 1.000 Lo: 1.816 (4WD model only)
Final gear reduction .
ratio (Differential) 4.300 (RF engines)
h.ggnca- Lubrication system Force feed system by oil pump
Cooling | Cooling system Radiator assisted cooling (water-cooled)

Fluid used

An equivalent of DEXRON®I, DEXRON®IE or DEXRON®II
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AUTOMATIC GEAR SHIFT DIAGRAM

Automatic shift schedule as a result of shift control is shown below.

Power Mode

Gear Shift Diagram

12 1-2

2+-3

2—+3 34

3~rd

%} 100

70

Throttle valve opening
L-___1

@
=
T
e ————

o

| F———

| S

S ——

iy ——

== Downshift

Upshift

L ! I

160 (km/h)

i ] J

TCC Lock-up Diagram

Vehicle speed

{mile/h)

(%) 100

70

40

Throttle valve opening

201

0

1
]
1
1
[}

- - i oy

r---.-—it..__

I
i
1

4th gear !
pRi

4th gear

3rd gear

3rd gear

=—. TCC OFF

TCC ON

i ) }

150 (km/h)

| L -

Vehicle speed

{mile/h}




AUTOMATIC TRANSMISSION 7B1-5

DIAGNOSIS

TRANSMISSION UNIT

Trouble Diagnosis Table
Refer to the same section of Service Manual mentioned in FORE-
WORD of this manual except for the input sensor.

' LINE PRESSURE TEST

' Purpose of this test is to 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 temperature (70 to
80°C/158 — 176°F).

U — U —_ é-]_ o Fluid is filled to proper level (between FULL HOT and LOW HOT
on dipstick).

1. Transmission case plug
2, Qilpan

1) Apply parking brake securely and place checks against wheels.
2) Remove transmission case plug and attach special tool.

=
)

J Special Tool
=/ w—p (A): 09925-37810
5 CAUTION:
After attaching oil pressure gauge, check that no fluid
1. Ol pan leakage exists.

2. Exhaustpipe

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.

[RF engine]
Engine running Line pressure
mode “D" range “R” range
Atidle speed 3'75;f1529p/§m2 5'17"3?_'25 %lgmz
nmen | Vi |
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Check result

Possible cause

Line pressure higher
than standard level
in each range

® Malfunctioning regulator valve
¢ Malfunctioning throttle valve
o Maladjusted A/T throttle cable

Line pressure lower
than standard level
in each range

¢ Defective O/D clutch

* Defective oil pump

* Malfunctioning throttle valve

® Malfunctioning regulator valve
& Maladjusted A/T throttle cable

Line pressure lower
than standard leve!
only in “D” range

¢ Fluid leakage from forward clutch

* Defective O/D clutch

¢ L eakage from “D” range fiuid
pressure circuit

Line pressure lower
than standard level
only in “R” range

& Fiuid leakage from direct clutch
# Fluid leakage from reverse brake
# Fluid leakage from “R” range

2. Oilpan

1. Transmission case phug

fluid circuit

4) Remove special tool and attach transmission case plug.

Tightening Torque
(a): 17 N'm (1.7 kgm, 12.0 Ib-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 performthis test only when transmission fluid is at normai 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.

® After performing stall test, be sure to leave engine run-
ning at idle for longer than 30 seconds before another
stalf test,.

1) Apply parking brake and block wheels.

2} Instail 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 stalt speed in “R” range.
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8) Stall speed should be within following specification.

Stall speed: 2,050 - 2,350 r/min ....RF engine

Check result Possible cause
Lower than & Faulty engine output
standard level e Defective torque converter
Higher than stand- ® Slippery O/D clutch
ard level in “D” ¢ Slippery forward clutch
range ¢ Maifunctioning O/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
e Slippery O/D clutch
¢ Defective O/D one-way clutch
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ELECTRONIC SHIFT CONTROL SYSTEM

The transmission control module (TCM) 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)

The system has three major functions as explained below.

¢ TESTING DIAGNOSTIC CIRCUIT AND BULB
The “O/D OFF” light functions as a malfunction indicator lamp
when diagnosing the transmission control system. The lamp
turns on for approximately 2 seconds when the ignition switch is
turned to ON position with the O/D cut switch off. It can be deter-
mined that the system functions normal if the lamp turns on.

© INDICATING OCCURRENCE OF TROUBLE

! The malfunction indicator lamp turns on and off alternately with

the ignition switch at ON position should malfunction oceur in the

<:, 6 electronic control system,

¢ INDICATING DIAGNOSTIC TROUBLE CODE

1:> 7 The maifunction indicator lamp indicates diagnostic trouble

L code(s) by a blinking signal when the ignition switch is turned to
3

ON position while grounding diagnostic switch terminal of monitor

coupier.
in engine room

1. Malfunction indicator lamp 5 TCM

("O/D OFF" light} 6. Sensed information
2. Combination meter 7. Cutput
3. Diagnosis switch terminal 8. Ignition switch
4. Monitor coupler

PRECAUTIONS IN DIAGNOSING TROUBLES

¢ Refer to the same section of the Service Manual mentioned in
FOREWORD of this manual.

® This system use “O/D OFF” light as malfunction indicator light.

® This system can not use Suzuki scan tool.
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SYSTEM CIRCUIT DIAGRAM
B c} O s
i B;l'w 1 3
| d 5
——O~O——————W——J A23 A% d Azew/B /4
—]—o\o- G/W—Jas 1 AeJ—G
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i. Transmission ¢ontrol module (TCM) 9. O/D cut switch
2. Ignition switch 10. Diagnosis switch
3. Malfunction indicator lamp (“O/D QFF” light) 11. Vehicle speed sensor {A/T)
4. Shift solenoid valve A 12. Vehicle speed sensor {Mater)
5. Shift solenoid vaive B 13, Main relay
8. TCC solenoid valve 14, Shift switch
7. ECM 15. Stop light
8. 4WD-L switch 16. Stop light switch
TERMINAL CIRCUIT TERMINAL CIRCUIT
Al Shift switch L A18 Vehicle speed sensor (T/M)
A2 —_ A20 TP sensor signal (From ECM)
A3 —_— A21 o
Ad Stop light switch A22 TCC solencid valve
A5 Vehicle speed sensor (A/T) (-) A23 Backup power supply
A6 4WD-L switch A24 —
A7 Shift solenoid valve B A25 Shift switch N
AB Shift solenoid valve A A2B Malfunction indicator lamp (“O/D OFF" light)
A9 Shift switch 2 A27 Diagnosis switch
A10 _ A28 —_
A1 —_— A29 e
Al2  — A30 O/D cut swiich
A13 —_ A31 —
Al4 —_ A32 Vehicle speed sensor (A/T and Meter)
A15 —_— A33 ECT sensor signal (From ECM)
A16 _ A34 Ground
A7 _— A35 Ignition switch
A18 —_—
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DIAGNOSTIC TROUBLE CODE(S) CLEARANCE
1) Turn ignition switch ON

2) Ground diagnosis switch terminal 5 times or more within 10 minutes.

DIAGNOSTIC TROUBLE CODE TABLE (A/T RELATED CODE)

Code No. Diagnostic Area Diagnosis
12 - Normal
o1 Ss_hift.soienoid valve A or its circuit open or shorted to power
Shift solenoid valve A circuit.
22 Shift solenoid valve A or its circuit shorted to ground.
23 S_hift _solenoid valve B or its circuit open or shorted to power
Shift solenoid vaive B circuit.
24 Shift solenoid valve B or its circuit shorted to ground.
o5 TQC solenoid valve or its circuit open or shorted to power cit-
TCC solenoid valve cuit.
26 TCC solenoid valve or its circuit shorted to ground.
31 Vehicle speed sensor (A/T) Defective sensor or its circuit (open or short)
32 TP sensor Defective sensor or its circuit {open)
33 TP sensor Defective sensor or its circuit (short)
Defective switch or its circuit (more than two shift switches of
34 Transmission range switch “R", “N”, “D”, “2” and “L" turned ON simultaneously or no shift
switch turned ON while vehicle running).
36 zﬁell'l_ll_c;enspnig?esensor Defective sensor or its circuit. (open or short)
51 ECT sensor Defective sensor or its circuit (open)

FAIL-SAFE TABLE

Code No. Diagnostic Area Fail-Safe Function
21 Shift solenoid valve B.
o . 1st, 2nd and 3rd gears ON, 4th (O/D) gear OFF.
- Shift solenoid valve A For shift position, refer to FAIL-SAFE FUNCTION in
ELECTRONIC SHIFT CONTROL SYSTEM.
23 Shift solenoid valve A.
. ; 1st gear ON, 2nd 3rd and 4th (O/D) gears OFF.
on Shift solenoid valve B For shift position, refer to FAIL-SAFE FUNCTION in
ELECTRONIC SHIFT CONTROL SYSTEM.
25
26 TCC solenoid valve TCC solenoid valve OFF.
31 Vehicle speed sensor (A/T) Signal from vehicle speed sensor (Meter) is used.
32
23 TP sensor Throttle opening is controlled as closed.
Priority order is “L” — “2” — “N”.
el : (When two or more signals inputted same time)
34 Transmission range switch Transmission range switch is controlled as “D” range.
(When no signal inputted)
36 zﬁap_ll_c;:pﬁgfef)ensor Shift solenoid vaive A and B is controlled as OFF.
After 15 min. from engine start, PCM release inhibitions of
1 ’
5 ECT sensor shift to O/D gear and TCC lock-up.
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DIAGNOSTIC FLOW CHART A

NO GEAR SHIFT OCCURS

!

Warm up engine and transmission to normal op-

erating temperature.

Check diag. trouble code.

Trouble code indicated.

No trouble code indi-
cated.

Perform manual road test referring to “ON-VE-
HICLE SERVICE" in the same section of service
manual mentioned in FOREWORD of this manu-
al. Is it OK? -

NG

Go back to DIAG. FLOW CHART
in this “DIAGNOSIS"section.

{ OK

1. With solenoid vaives coupler connected, turn
ignition switch ON,

2. Conduct a road test in “D" range and check
voltage at each solenoid terminal. (Refer to
system diagram in this section)

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
control system faulty.

Vehicle 1st 2nd 3rd 4th
speed | range | range | range | range

Shift
sole- Battery | Battery

noid A voltage | voltage oV ov

Shift
sole- . Battery | Battery

noid B voltage | voltage ov

| na

With TCM coupler connected and select lever
shifted to “D” range, check voltage at “A1” and
“AQ" terminals. Voltage at each terminal should
be 0V. {Refer to system circuit diagram in this
section)

NG

Shift solenocid valve A, B or trans-
mission faulty.

} ok

Replace TCM and recheck.

DIAGNOSTIC FLOW CHART B

FAULTY SHIFT POINT

!

Warm up engine and transmission to normal op-

erating temperature.

Check diagnostic trouble code.

Trouble code indicated.

Shift switch or its circuit faulty.

No trouble ¢code indi-
cated.

Check throttle position (TP} sensor referring to
Section BE3.

NG

_| Go back te DIAG. FLOW CHART

in this “DIAGNOSIS” section.

3 OK

Replace TCM and recheck.

TP sensor maladjusted or fauity
signal circuit.
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DIAGNOSTIC CHART C

NO GEAR SHIFT TO O/D

Warm up engine and transmission to normal op-
erating temperature.

¥

Trouble code indicated.

Go back to DIAG. FLOW CHART

Check diag. trouble code.

No trouble code indi-
) cated

1

Perform manual road test referring to “ON-VE-
HICLE SERVICE” in the same section of service

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.

Faulty O/D cut switch or its circuit

manual mentioned in FOREWORD of this manu- NG
al.
Does gear shiftto O/D (4th gear) occurin manuat
road test?
OK
4
1. With ignition switch OFF, connect solenoid
valves coupler.
2. Conduct road test in “D” range and ¢heck volt-
age at each solencid terminal. (Refer to system
circuit diagram in this section)
Vehicle 1st 2nd 3rd 4th
speed | range | range | range | range
Shift
e | Poten| ooty | ov | ov o :
noid A d ¢
Shift
- | ov | Saten ey | oy
noid B 9 9
NG
! NG
1. With TCM coupler connected, turn ignition >
switch ON.
2. With select lever shifted to “D” range, check
voltage at “A1” and “A8” terminals.
It should be OV. (Refer to system circuit dia-
gram in this section}
OK
Y
With coupler connected, check voltage at “A30”
terminal. (Refer to system circuit diagram in this
section.)
O/D cut switch
position OFF ON
Voltage Battery ov NG
voltage
oK

To be continued

shorted.
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Continued

l

Check ECT sensor referring to Section 6E3. Is it

in good condition?

NG

OK

3

With coupler connected, check voltage at “Ag”
terminal. (Refer to system circuit diagram in this

NG

ECT sensor faulty.

Faulty 4WD-Low switch or its cir-

section}
TranSfer “4L” Or HNH “4H1! or “2HH
gear osition position
position P
Voltage ov Battery
voltage
OK

i

Replace TCM and recheck.

"1 cuit shorted.
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DIAGNOSTIC FLOW CHART D

NC TCC LOCK-UP OCCURS

Warm up engine and transmission to normal op-
erating temperature.

Check diag. trouble code.

Trouble code indicated.

No trouble code indi-
cated.

i

Conduct road test under following conditions and
check if battery voltage is obtained at “A22" termi-
nal. (Refer to system circuit diagram in this sec-
tion.)

Go back to DIAG. FLOW CHART
in this “DIAGNOSIS” section.

TCC solencid valve or transmis-
sion faulty.

Faulty brake pedal switch or its cir-
cuit shorted.

ECT sensor faulty.

Replace TCM and recheck.

® O/D cut switch OFF. (O/D OFF light turn ON) OK
® Normal mode in “D” range.
® Transfer “2H" gear position.
* Accelerate till vehicle speed reaches about 80
km/h and reduce throttle valve opening so that
it is open less than 20%.
! NG
Check voltage at “A4” terminal. {Refer to system
circuit diagram in this section)
When When NG
Brake pedal released depressed
Voltage ov Battery
voltage
OK
Y
Check ECT sensor referring to Section 6E3. NG
Is it in good condition?
| OK
Check voltage at “A6” terminal. (Refer to system
circuit diagram in this section)
Trgg::er “4]_” or “Nn u4Hn or "2H” NG
position position position
Voltage oV Battery
voltage
| OK

Faulty 4WD-Low switch or its cir-
cuit shorted.
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DTC 21 - SHIFT SOLENOID A CIRCUIT
DTC 23 - SHIFT SOLENOID B CIRCUIT
DTC 25 - TCC SOLENOID CIRCUIT

(OPEN OR SHORT TO POWER CIRCUIT)

G
A8
A7 G/R
A2 G/Y

PCM

. Shift solenoid A

. Shift solenoid B

. TCC shift solenoid

. Automatic transmission

w
(LAY SN

—h

. Disconnect TCM coupler with ignition switch OFF.

2, Check resistance between “A7”", “A8" or “A22” terminal

of disconnected TCM coupler and body ground.

3. Isit11-15Q7?

YES I

NO

f

-

. Turn ON ignition switch with TCM coupler disconnected.

2. Check voltage between “A7", “A8" or “A22" terminal of

disconnected TCM coupler and body ground.

3. lsitabout 0 V?

Check shift solenoid vaive A, shift solenoid valve B or TCC
solenoid valve, referring to SOLENOID VALVES in “ON-
VEHICLE SERVICE" in this section.

Is it OK?

NO

Shift solenoid valve A, shift
solenoid valve B or TCC
solenoid valve faulty.

YES

\

NO YES

f

Poor “A7”, “A8" or “A22” terminal connection of TCM cou-
pler.

If connection is OK, substitute a known-good TCM and re-
check,

“G", "G/R” or “G/Y” wire open or shorted to power circuit.
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DTC 22 - SHIFT SOLENOID A CIRCUIT
DTC 24 - SHIFT SOLENOID B CIRCUIT
DTC 26 — TCC SOLENOID CIRCUIT

(SHORT TO GROUND)

1

<~

A8 G
" G/R
p22 G/Y

. PCM

. Shift solenoid A

. Shift solenoid B

. TCC shift solenoid

. Automatic transmission

[+ 00 S AN

1. Disconnect TCM couplers with ignition switch OFF,

disconnected TCM coupler and body ground,
3. Isit11-156Q7

2. Check resistance between “A7, “A8" or “A22" terminal of

YES

i

NO

Poor “A7”, "A8" or “A22” terminal connection of
TCM coupler.

If connection is OK, substitute a known-good
TCM and recheck.

Check shift solenoid valve A , shift solenocid valve Bor TCC
solencid valve, referring to SOLENOID VALVES in “ON-VE-
HICLE SERVICE" in the same section of service manual
mentioned in FOREWORD of this manual.

Is it OK?

YES NO
J |

“G", “G/R” or “G/Y” wire Shift solencid vaive A,
shorted to ground. shift solenoid valve B or

TCC solencid valve faulty.
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DTC 31 - VEHICLE SPEED SENSOR (A/T)
(VEHICLE SPEED SIGNAL NOT INPUTTED)

Al9

AS

1. PCM
2. Vehicle speed sensor (A/T)

—r

. Disconnect TCM coupler with ignition switch OFF.

2. Check resistance between “AS” and “A19” terminal of dis-
connected TCM coupler.

Is it 369 — 451 Q7

YES NO

L ¥

—_

. Connect TCM coupler with ignition switch OFF. “W" or “O” wire open or poor coupler connection.
2, Hoist vehicle to rotate all wheels freely. If wire and connection are OK, replace A/T vehicle speed

WARNING: Sensor.

Before this test, check to make sure that no one or
nothing is near wheels as they rotate at high speed
during testing.

3. Check voltage between “A5” and “A19" terminal of TCM
coupler when vehicle running at 40 km/h on lift.
Is it 0.5 - 1.0 V by using AC voltmeter?

YES NO

r h

Poor “A5” or “A19” terminal connection. Improper installation or faulty A/T vehicle speed
If connections are OK, substitute a known-good TCM and Sensor.

recheck.
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DTC 32 - THROTTLE OPENING SIGNAL (SIGNAL VOLTAGE LOW: OPENING HIGH)

3 2 1. TP sensor
/ / 1 2. ECM
vi ” / 3. TCM
Cip—R 4
A20 --sw«D—er— c18 C1|—B/G
Ci2§~BI/R—
c1
/
L1111 T LTI T? I
T I I,IIIII.‘JI HNNEEN
01/6 ci2 (‘:11
Terminal arrangement of ECM coupler (Viewed from harness side)

Check throttle opening signal referring to Section 6E3.
Is it OK?
YES | y NO
Intermittent trouble or faulty TCM. Check diagnostic trouble code of electronic fuel injection
Recheck referring to “Intermittent and Poor Connection” on system referring to Section 6E3.
Section 0A. Does it indicate code No. 127
YES ‘ ‘ NO
1. Disconnect TCM and ECM couplers with ignition switch Inspect and repair referring Section 6E3.
OFF.
2. Check resistance between A20 terminal of TCM coupler
and body ground.
3. Is it infinity?
YES [ | NO
1. Connect TCM couples with ignition switch OFF, “BI/Y” and/or "W/B” wire shorted to ground.
2. Turn ON ignition switch and check voltage between C1
terminal and body ground.
3. Is it about 10 — 14 v?
YES [ * NO
Intermittent trouble or faulty ECM. Substitute a known-good TCM and recheck.
Substitute a known-good ECM and recheck.
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DTC 33 - THROTTLE OPENING SIGNAL (SIGNAL VOLTAGE HIGH: OPENING LOW)

3 2
/ / i 1. TP sensor
7 7 / 3 oM
cip—R— '
A20 —BllY—D—W!B—- c16 C1p—8/G-
Ci2—BI/R—
Ct
i
HENERE HEERER N O I
N EEEE NN N I Y I
] 1
oo ol du

Terminal arrangement of ECM coupler (Viewed from harness side)

Check throttle opening signal referring to Section 6E3.
Is it OK?

YES |

Intermittent trouble or faulty TCM.
Recheck referring to “Intermittent and Poor Connection” on
Section 0A.

+N0

Check diagnostic trouble code of electronic fuel injection
system referring to Section 6E3.
Doss it indicate code No., 127

YES |

1. Disconnect ECM couplers with ignition switch OFF.

2. Turn ON ignition switch and check voltage between C16
terminal of disconnected ECM coupler and body ground.

3. Is it about 10 - 14 v?

NO
y

Inspect and repair referring Section 6E3.

YES

Poor B5 connection of ECM coupler.
If connection is OK, substitute a known-good ECM and re-
check.

‘NO

“O” wire open or poor B8 connection of TCM coupler.
If wire and connection are OK, substitute a known-good
TCM and recheck.
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DTC 34 - TRANSMISSION RANGE SWITCH CIRCUIT
{(MORE THAN TWO SHIFT SWITCH SIGNALS INPUTTED OR SHIFT SWITCH
SIGNAL NOT INPUTTED AT VEHICLE RUNNING)

> w

2 pre——— ]
\ E—
P
O——‘
R
O—+
. O/8l
O A25
D
g o oy
C G/0 A9
2
X G/8I 1. PCM
O_ 4 Al 2. Transmission range switch
L 3. Tofuse hox
4. To combination meter
Yy Y 5. To combination swilch, stop
4 light switch or atc.
6. Teo back up light

Measure voltage between each TCM terminal of “A1”, “A9” and
“A25” and body ground with ignition switch ON and under fol-
lowing conditions.

Terminal

Standard voltage {condition)

“N”
u2”
HL”

10— 14 V {N range)
10 - 14 V (2 range)
10-14 V (L range)

0 -1V (other than N range)
0 =1V (other than 2 range)
0 -1 V (other than L. range)

Are all above OK?

\

f

NO

YES

[

Check transmission range switch referring to “ON-VEHIGLE
SERVICE” in the same section of service manual mentioned in
FOREWORD of this manual,
Is it in good condition?

Poor TCM coupler connection,

If connection are OK, intermittent trouble or faulty TCM.
Recheck for intermittent trouble referring to “Intermittent
and Poor Connection” in Section QA.

A

[

YES

NO

f

Transmission range switch or connection faulty.

Faulty or maladjusted transmission range switch.
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DTC 36 — VEHICLE SPEED SENSOR (A/T and Meter)

(VEHICLE SPEED SIGNAL NOT INPUTTED)

—B/W

[+

B/ Or
™,
/

BI/Y A32

1. TCM
2. Vehicle speed sensor {Meter)

2 3. Speedometer, ECU
4. Main relay
e Vehicle speed sensor (A/T)
Refer to item DTC-31 in this section.
® Vehicle seed sensor (Meter)
Does spesdometer indicate vehicle speed?
YES | ] No

Faulty “Bl/Y” wire or poor “A32" connection.

If wire and connection are O, intermittent trouble or faulty
TGM. Recheck referring to “Intermittent and Poor Connec-
tion” in section OA.

1) With ignition switch OFF, disconnect VSS coupler.

2) With ignition switch ON, check voltage between “BI/B”
wire terminal and “B/Or” wire terminal of VS8 coupler.

Is voltage about 10— 14 V?

YES ‘

1) Under the same condition in Step 2, check voitage be-
tween “Bl/Y" and “B/Or” terminals of VSS coupler.
Is voltage 4V or more?

NO

“BI/B” pr “B/Or” wire open or short.

YES ¢

1) Remove VSS referring to “Transfer” section.

2) Check VS8 drive and driven gears for damage and ex-
cessive wear.

Is it in good condition?

y NO

1} Remove combination meter from instrument panel refer-
ring to section 8C.

2) Turn Ignition switch ON, check voltage between “BI/Y”
and “B/Or” terminals of V85 coupler.

Is voltage about 4 — 5V?

YES

Y

Poor VSS connection or VSS malfunction.
If connection is CK, substitute a known-good VS8 and re-
check.

‘NO

Malfunction of VSS drive or driven gear.

YES !

Speedometer malfunction.

NO

“BIfY" wire open/short or faulty TCM.
If wire and connection are OK, substitute a known-good
TCM and recheck.
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DTC 51 — ENGINE COOLANT (ENGINE COOLANT TEMP. SIGNAL IS HIGH, OR LOW TEMP.

TEMP. SIGNAL SIGNAL INPUTTED FOR 15 MIN. WHILE ENGINE RUNNING.)
3 2
/ / 1 1. ECT sensor
1 7 / 2. ECM
T 3. TCM
Asshuvfw-”wml- B16 Caf—Y /Bl
c4
[
/
EEEEN RN [ 11T T T 1]
PP LTI IT HEEREN IIIII;II
B1!6

Terminal arrangement of ECM coupler (Viewed from harness side)

Check engine coolant temp. signal referring to Section 6E3.
Is it OK?

YES

~§ NO

Intermittent trouble or faulty TCM.
Recheck referring to “Intermittent trouble” on Section 0B.

Check diagnostic trouble code of electronic fuel injection
system referring to Section 6E3.
Does it indicate code No. 127

YES ‘

1. Disconnect ECM couplers with ignition switch OFF.

2. Tum ON ignition switch and check voltage between B16
terminal of disconnected ECM coupler and body ground.

3. Isitabout 12 V?

NO

) 4

Inspect and repair referring to diagnostic troubie code flow
chart of electronic fuel injection system in Section 6E3.

YES

Poor B16 connection of ECM coupler.
if connection is OK, substitute a known-good ECM and re-
check.

‘NO

“Y{W” and/or “W/BI" wire open, shorted to ground or poor
B15 connection of TCM coupler.

If wire and connection are OK, substitute a known-good
TCM and recheck.
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1, {a}

1. Drainplug
2. Propeller shaft

— FULLHOT }7
R L I L
L LOWHOT

1. Dipstick

ON-VEHICLE SERVICE
FLUID CHANGE

1) Lift up vehicle.

2) With engine in cold condition, remove drain plug from cil 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-
RONe@-II, DEXRON®-IIE or DEXRON®-III.
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®-1II

Fiuid capacity

When draining
from drain plug hole

When overhauling

2.5 liters (5.28/4.40 US/Imp.pt.)
8.9 liters (14.58/12.14 US/Imp. pt.} (RF engine)

THROTTLE POSITION (TP) SENSOR

INSPECTION AND ADJUSTMENT
Refer to Section 6E3.
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Tightening Torque

(a): 160 N-m (10.0 kg-m, 72.5 |b-ft)
(b): 65 N-m (6.5 kg-m, 47.0 Ib-ft)
{c): 85 N'm (8.5 kg-m, 61.5 Ib-ft)

1. Drive plate
2. Torque convertar
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

e Exhaust No.1 pipe to
manifold bolts

o Muffler to exhaust No.2
pipe nuts

Case left and right stiffener bolts 50 5.0 36.5

Universal joint flange bolts
and nuts

o Oil filler tube bolts
® Select cable bracket bolts

60 6.0 43.0

50 5.0 36.5

23 2.3 16.5

® Clamp wiring harness and hoses securely.

® Adjust select cable.

¢ Refer to page 7B1-45 of SQ416/420/625 Service Manual
(99500-65D00} for tuning of A/T throttle cable.

o Follow fluid level check procedure in page 7B1-44 of
SQ416/420/625 Service Manual (99500-65D00) for refilling au-
tomatic transmission fluid and its level adjusting.

® 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 |b-ft}

1. Automati¢ ransmission

2. Transfer

3. Engine rear meunting

4. Engine rear mounting membsr
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UNIT REPAIR

Refer to the same section of UNIT REPAIR MANUAL mentioned in Foreword of this manual and follow the proce-
dure applicable to “H25 engine”. But use the following values for step 33) of UNIT ASSEM BLY described in 7B1-57.

Used for Spring outer diameter Spring free length
Direct clutch Upper 43.56 mm (1.7151in.)
accumulator 31.80 — 31.85 mm Lower 30.00 mm (1.18in.)
Forward clutch (1 252 —~1.254 ln) Upper 64.68 mm (2.546 in.)
accumulator Lower
Second brake 34.80 - 34.85 mm Upper 55.18 mm (2.172 in.}
accumulator (1.370-1.372in.} Lower 35.13 mm (1.383in.)

TIGHTENING TORQUE SPECIFICATIONS

. . Tightening torque
Fastening portion
N-m kg-m Ib-ft

Automatic transmission fluid drain plug

Qil filler tube bolts 23 23 17.0

Select cable bracket bolts
w
= Exhaust No. 1 pipe to manifold bolts
Qo . .
£ W | Muffier to exhaust No. 2 pipe nuts 60 60 43.0
g. E Case left and right stiffener bolts
2 0 - — 50 5.0 36.5
O » | Universal joint flange bolts and nuts

Transmission to engine bolts and nut 85 8.5 61.5

Drive plate bolts 65 6.5 47.0

Drive plate flange bolts 100 10.0 72.5

REQUIRED SERVICE MATERIALS
RECOMMENDED
MATERIAL SUZUKI PRODUCT USE
AT fluid An equivalent of DEXRON®-II, e Automatic transmission
DEXRON®@-IIE or DEXRON®-II o Parts lubrication when installing
SPECIAL TOOL

09926-37810
Qil pressure gauge




CLUTCH 7C1-1

SECTION 7C1

CLUTCH

NOTE:

For the descriptions (items) not found in this section, refer to the same section of the Service Manual men-
tioned in FOREWORD of this manual.

CONTENTS
e o —— 7C1- 1
| Clutch Cover, Clutch Discand Flywheel ... 7C1- 1
TIGHTENING TORQUE SPECIFICATIONS . . ... .. .\ovrirersniiie e eninninnnn) 7C1- 4
REQUIRED SERVICE MATERIALS .................c0o0’o'eeeiessesssesessonesaeieonnnns 7C1- 4
SPECIAL TOOLS ...\ttt ettt et et e 7C1- 4
UNIT REPAIR
CLUTCH COVER, CLUTCH DISC AND FLYWHEEL
DISMOUNTING/REMOUNTING

Refer to SECTION 7A “Dismounting/Remounting of Trans Unit”.

. Input shaft bearing
Flywheel

Clutch disc

Clutch cover

Bolt

Release bearing

. Clutch release fork

Boot

Clip

. Cluteh retease fork support

DowNOOL@P

py

7C1



7C1-2 CLUTCH

\ 1. Input shaft bearing
< 1
Qo
020
X8
\GJ/ ;
2 W]

1. Flywhesl
2. Bolt

REMOVAL
1) Hold flywheel stationary with special tool (A) and remove clutch
cover bolts, clutch cover and clutch disc.

Special Tool
(A): 09924-17810

2) Pull out input shaft bearing by using special tool (B) and wrench.

Special Tool
(B): 09923-73210

3) Remove release bearing and release fork.

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): 170 N-m (17.0 kg-m, 123 Ib-ft)

2) Using special tool (B), install input shaft bearing to fiywheel.

Special Tool
(B): 09925-98210



CLUTCH 7C1-3

1. Cluteh cover

1. Release fork
2. Clip
3. Input shaft

3} Aligning clutch disc to flywheel center by using special tool (C),

install clutch cover and bolts. Then tighten bolts to specification.

NOTE:

¢ While tightening clutch cover boits, compress clutch disc
with special tool (C) by hand so that disc centered.

¢ Tighten cover bolts little by little evenly in diagonal order.

Special Tools
(A): 09924-17810
(C): 09923-36320

Tightening Torque
{b): 23 N'm (2.3 kg-m, 16.5 Ib-ft)

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.



7C1-4 CLUTCH

TIGHTENING TORQUE SPECIFICATIONS

Tightening t
Fastening pottion gTening lorue
N'm kg-m Ib-ft
Fiywheel bolis 170 17.0 123
Ciutch cover boits 23 2.3 18.5

REQUIRED SERVICE MATERIALS

MATERIAL

RECOMMENDED
SUZUKI PRODUCT

USE

Lithium grease

SUZUKI SUPER GREASE A
(99000-25010)

e Clutch master cylinder clevis pin.

¢ Release fork.

e Push rod tip of operating cylinder.

SUZUKI SUPER GREASE |
(99000-25210)

Input shaft spline front end.

o Clutch reservoir.

Clutch fluid DOT3 or SAE J1703 e Clutch master cylinder.
{Brake fluid) . .
® Clutch operating cylinder.
SPECIAL TOOLS
09923-73210 08923-36320 09924-17810 09925-98210
Bearing remover Ciutch center guide Flywheel holder Input shaft bearing installer




DIFFERENTIAL (REAR} 7F-1

SECTION 7F

DIFFERENTIAL (REAR)

NOTE:
For the descriptions (items) not found in this section, refer to the same section of the Service Manual men-
tioned in FOREWORD of this manual.

CONTENTS

GENERAL DESCRIPTION ... ...ttt teisanteaaanareseesessesastanaraissteniorasianes 7F- 1

GENERAL DESCRIPTION
E&y—22 22

1 19 |
NG

Ed

. Univarsal joint flange
. Bevel pinion gear set
Bevel pinion spacer
Shim

. Rear bearing

. Front bearing

. Oil seal

. Flange nut

. Diff, carrier ass'y

. Differential pinion

. Differential gear

. Pinion shaft No. 1

. Differential left case
. Differential right case
. Thrust washer

. Difierential side bearing
. Bearing adjuster

. Lock plate

. Pinion shaft No. 2

. Pinion joint

. Spring washer

., Washer

. Bevel gear bolt

. Bolt

. Bolt

. Lock washer

. Bolt

. Differential case boll

PN RONB RN - = b Ll




INSTRUMENTATION/DRIVER INFORMATION 8C-1

SECTION 8C

INSTRUMENTATION/DRIVER INFORMATION

WARNING:

For vehicles equipped with Supplemental Restraint (Air Bag) System

o 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:
For the descriptions (items) not found in this section of this manual, refer to the same section of Service
Manual mentioned in the FOREWORD of this manual.

CONTENTS
|GENERAL DESCRIPTION . .....uiuininieiennatitiemeneeneneenttaeoearaeaaenaneees 8C- 2 H
e Y - S . 8C- 2]
|0N-VEHICLE SERVICE ... . ittt e i i 8C- 3
| N T - I 8C- 3
ine Coolant Temp 8C- 3

TR 8C- 4]




8C-2 INSTRUMENTATION/DRIVER INFORMATION

GENERAL DESCRIPTION
COMBINATION METER

17

. Tachometer

. Speedometer

. Fuellevel meter

. Water tempearature meter

. Turn signal pifot light (LH)

. 4WD indicator

ABS warming light {if equipped)

. Glow light

. Tum signal pilot light (RH})

. AIR BAG warning light (if equipped)
. O/D OFF tight (A/T vehicle only)
. High beam light

. Qil pressure warning light

. Charge warning light

. Brake warning light

. Sediment level warning light

. 8hift position indicator

(A/T vehicle, if equipped)

e
ﬂmmhmmdowm‘ﬂmm&wm—s
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Q c 0
Bi2 C2 B11 B10AI3 B8 C1 A10At5ATE AS C8 C7 C5 C4 C3 As B9 B1
NOTE:
Terminal arrangement of coupler viewed from harness side.
Coupler A Coupler B Coupler C
g |
[I‘:'f1i2|3[4[5]e|7{aH9|1o|11|12]13]:4]15]1£j] lf1iz 3]a[5]e 7}{8 smnirusﬁ 1[213]4]5]e47 (8]0t
Coupler A Coupler B Coupler C
1. Blank _ 1. To door switch (driver sida) B/B! 1. Toground B
2. Blank —_ 2. To shift switch (A/T vehicle only) L G/BI 2. ToECM By
3. Toignition switch B/W 3. To shift switch (A/T vehicle only) 2 G/Or 3. Toignition switch V/R
4. Blank e 4. To shift switch (A/T vehicla only) b Y/G 4. To brake fiuid level switch R/B
§. To ABS contrel module BI/Or 5. To shift switch (A/T vehicle onty) N Or/8I 5. To parking brake switch v
6. To sediment level switch Gr/B! 6, To shift switch (A/T vehicle only} P Or/G 6. Blank _—
7. Blank _— 7. To shift switch (A/T vehicleonly) R R 7. To generator W/R
8. ToVSS BIfY 8. Toground B 8. To oil pressure switch Y/
9. To combination swilch G/R 9. Transmission control module 9. To combination switch R/Y
10. To SDM Y/G (A/T vehicle only) W/B 10. Blank —
1. Te main fuse W/BI 10. To ECT sensor YIwW
12, To fuse box w 11. To fuel level gauge Bl/W
13. To combination switch R 12, To ground B/Y
14. Blank —_— 13. To combination switch G/Y
15. To ECM VIiY
16. To 4WD controller Or/B




INSTRUMENTATION/DRIVER INFORMATION 8C-3

AW

. Fuel sander gauge

Fuei level gauge & terminal
. Fuellevel gauge © teminal
. Float

3 =

FUEL METER/FUEL GAUGE UNIT
FUEL SENDER GAUGE

INSPECTION

Remove fuel sender gauge referring to Section 6C of this manual.
Use an ohmmeter to confirm that resistance of sender gauge unit
changes with change of float position.

1. ECT sender gauge

1. ECT sender gauge

Float Position I\I;ggr Resistance (€2}
I N
oy ’(g%g m';" 1/2 29.5 - 35.5
¢ 2(?3:3 o E 94 - 96

If measured valve is out of specification, replace fuel sender gauge.

ENGINE COOLANT TEMP. (ECT) METER AND
SENSOR

ENGINE COOLANT TEMP. SENDER GAUGE
REMOVAL AND INSTALLATION

Remove and instali ECT sender gauge noting the followings.

e Clean mating surface of ECT sender gauge and thermostat case.
e Apply sealant to ECT sender gauge matching surface.

e Tighten ECT sender gauge to specified torque.

Tightening Torque
8 Nm. (0.8 kg — m, 6.0 Ib-ft)

e Connect coupler to gauge securely.

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




8C-4 INSTRUMENTATION/DRIVER INFORMATION

OIL PRESSURE LIGHT
OIL PRESSURE SWITCH

REMOVAL AND INSTALLATION
Refer to OIL PRESSURE CHECK in Section 6A3 of this manual for

details.
1. Oil pressura switch
INSPECTION
[: Use an ohmmeter to check switch continuity.
) During Engine Running No continuity (co &)
o At Engine Stop Continuity {0 Q)

1. To wiring hamess
2. Cylinder block




IMMOBILIZER CONTROL SYSTEM (IF EQUIPPED) 8G-1

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
“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:
For the descriptions (items) not found in this section, refer to the same section of the Service Manual men-
tioned in FOREWORD of this manual.

CONTENTS

GENERAL DESCRIPTION . ... ittt iiiiaee e s naaenens 8G- 1 |

GENERAL DESCRIPTION

The immohilizer control system of this vehicle use glow light as malfunction indicator tamp.

1. Malfunction indicator lamp (Glow light)
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SECTION 10

SERVICE DATA

CONTENTS
I - i
LUBRICATION SYSTEM .. .. ... ittt it i iaraaiarasaar e rreaserns 5
COOLING SY O TEM .. ...ttt ittt e ena i aanasaaaraaianaras e raasbsasnanacessnns 5
ENGINE ELECTRICAL SYSTEM .. ... ... ittt ittt tte e aaiaeainaannes 6
AIR CONDITIONING SYSTEM ... . it ittt e i e st iaanans 6
ENGINE
ITEM SPECIFICATION
Cylinder Arrangement and Number In-line, 4-cylindets
Firing Order 1-3-4-2
“Valve System OHC, belt-driven
Bore Stroke [mm (in.}] 86.0 x 86.0(3.39 x 3.39)
Total Piston Displacement [cc (cu in.)] 1,998 (121.9)
Compression Ratio 20.4:1
Standard 30 (427)-200
Compression Pressure { Minimum 27 (384)-200
[kg/cm? (psi)-rpm] Maximum Difference 3.0 (43)
Between Cylinders '
Injection Timing 13° [ATDC]
Injection Pressure [kg/cm? (psi)] 150 (2133)

Idie Speed {rpm] 720—820 ( P range (A/T), Neutral (M/T) )
Valve Timing
Open
13°
[BTDC] 3
Intake
Close 31°
[ABDC]
Cpen
60°
Exhaust [BEDC]
Close g
[ATDC]
IN Cold: 0.25 £ 0.05 (0.010 + 0.002)
. Warm: 0.30 (0.012)
Vaive Clearance [mm (in.}]
EX Cold: 0.35 + 0.05 (0.014 =+ 0.002)
Warm: 0.40 (0.016)




10-2 SERVICE DATA

ITEM

SPECIFICATION

Valve Guide, Valve and Valve Spring

) iN 0.040 - 0.075 {0.0016 ~ 0.0029)
[‘:ﬁ'r:e(lﬁt)"im to Guide Clearance EX 0.045 — 0.080 (0.0018 — 0,0031)
Maximum 0.1 (0.004)
IN 7.970 - 7.985 (0.3138 -~ 0.3143)
Valve Stem Diameter [mm (in.)] EX 7.965 —-7.980 (0.3136 — 0.3141)
Maximum IN: 7.920 (0.312) EX: 7.915 (0.311)
Valve Head Diameter [mm (in.)] N 98.85-89.55 (1.529 - 1.527)
EX 34.95 - 35.25 {1.375 - 1.387)
IN 30°
Valve Face Angle EX 5°

Valve Spring out-of-Square Limit [mm (in.)]

1.57 (0.062) max.

Valve Spring Free Length [mm (in.)] Standard 4811 (1.776)

Minimum 44.80 (1.764)
Cylinder Head and Valve Seat
Distortion [mm (in.)] 0.10 (0.004) max.

IN 30°
Seat Angle Ex 25°

. . IN 1.4 —1.8 (0.056 — 0.070)

Seat Contact Width [mm {in.)} EX 1,64~ 2.04 (0.065 — 0.080)
Seat Sinking IN Standard 0.75 - 1.05 (0.030 — 0.041)
(Measure Valve Maximum 1.55 {0.061)
Recession) Standard 0.75 — 1.05 {0.030 — 0.041)
[mm (in.)] EX Maximum 1.55 (0.061)
Tappet Outer Diameter [mm (in.)] 34.959 - 34.965 (1.37634 — 1.37657)
Tappet Hole Diameter [mm (in.}] 34.990 — 35.010 (1.37756 — 1.37834)
Tappet to Tappet Hole Clearance Standard 0.025 - 0.061 (0.00099 — 0.00240)
{mm (in.)] Maximum 0.10 (0.004)

Adjusting Disc

25 different thicknesses from
3.40 mm (0.13 in.) to 4.30 mm (0.17 in.)

Camshaft

Camshaft Runout (Deflection) [mm (in.)]

0.10 (0.004) max.

. Standard 0.02 - 0.18 (0.0008 — 0.0071)
Camshaft End Play [mm (in.)] Y — 0.20 (0.008)
Standard 31.959 — 31.975 (1.2583 —~ 1.2588)
Journal Diameter [mm (in.)] gﬂtr.]gf- 0.05 (0.002) max.
Camshaft Bearing Oil Clearance Standard 0.025 — 0.066 (0.0010 — 0.0025)
fmm (in.)] Maximum 0.10 (0.004)
N Standard 43,792 (1.7241)
Camshaft Lobe Height Minimum 42.110 (1.6579)
[mm (in.)] EX Standard 45.300 (1.7835)
Minimum 44.900 (1.7677)




SERVICE DATA 10-3

ITEM SPECIFICATION
. . IN 7.5 (0.30)
Valve Lift [mm (in.)} EX 9.0 (0.35)
Connecting Rod and Connecting Rod Bearing
Length (Center to center) [mm (in.)] 151.95 — 152.05 (5.9823 — 5.9862)
Maximum Bending {mm (in.)] 0.16 (0.0063) per 100 (3.937)
Small End Bushing Inner Diameter [mm (in.)] 30.014 — 30.030 (1.1817 — 1.1822)
Big End Bore [mm (in.)] 54.002 — 54.017 (2.1261 — 2.1266)
Big End Width [mm (in)] 25.900 ~ 26.100 (1.0197 — 1.0275)
Connecting Rod Side Clearance Standard 0.110 —0.262 (0.0044 — 0.01083)
[mm (in.}] Maximum 0.35(0.014)
Bearing Under Size [mm (in.)} 0.25 (0.010), 0.50 (0.020), 0.75 (0.030)
Crankshaft and Bearing
Crankshaft Runout [mm {in.)} 0.05 (0.002) max.
End Play [mm (in)] Standard 0.04 — 0.282 (0.002 - 0.011)
Maximum 0.30 (0.012)
Standard Standard 50.940 — 50.955 (2.0055 -~ 2.0060)
size Minimum 50.89 (2.004)
0.25 (0.010) | Standard 50.692 — 50.705 (1.9957 — 1.9962)
Crankpin Diameter undersize | Minimum 50.64 (1.994)
[mm (in.)] 0.50 (0.020) Standard 50.440 — 50.445 (1.9859 — 1.9864)
undersize Minimum 50.39 (1.984)
0.75 (0.030) Standard 50.190 — 50.205 (1.9760 - 1.9765)
undersize Minimum 50.14 (1.974)
:tza:da'd Minimum 59.89 (2.358)
0.25 {0.010) | Standard 59.687 — 59.705 (2.3499 ~ 23.505)
Main Journal Diameter | undersize Minimum 59.64 (2.348)
[mm (in.)] 0.50 (0.020) | Standard 59.437 — 59.455 (2.3401 — 2.3407)
undersize Minimum 59.39 (2.338)
0.75 (0.030) | Standard 59.187 — 58.205 (2.3302 — 2.3309)
undersize Minimum 59.14 (2.328)
‘[Jrztrj:ﬁ(ie:.;ear Oil Sliding Surface Diameter 85.946 — 90.000 (3.384 — 3.543)
Main Journal Bearing Oil Clearance | Standard 0.031 — 0.050 (0.0013 — 0.0019)
{mm (in.)] Maximum 0.08 (0.0031)
End Play [mm (in)] Stan‘dard 0.04 —0.282 {0.002 — 0.011)
Maximum 0.30 (0.012)
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ITEM

SPECIFICATION

Cylinder Block

Distortion [mm (in.)]

0.10 (0.004) max.

Standard size

86.000 — 86.022 (3.3859 — 3.3866)

Cylinder Bore Diame-

0.25 (0.010) oversize

86.250 — 86.272 (3.3957 — 3.3965)

ter [mm (in.}]

0.50 (0.020) oversize

86.500 — 86.522 (3.4055 — 3.4063)

Cylinder Bore Taper and Out-of-round [mm (in.)]

0.022 (0.0009) max.

Piston

Piston Diameter
{(Measured at 90° to

Standard size

85.957 — 85.983 (3.3842 — 3.3851)

pin bore axis and
19 mm {0.75 in) above

0.25 (0.010) oversize

86.207 — 86.233 (3.3940 — 3.3949)

the hottom of piston)

0.50 (0.020) oversize

86.457 — 86.483 (3.4039 — 3.4048)

[mm (in.}]
Piston and Cylinder Clearance Standard 0.032 - 0.065 (0.0013 — 0.0025)
[mm (in.)] Maximum 0.15 (0.0059)
_ _ _ Top 0.05 — 0,09 {0.0020 — 0.0035)
Clearance of Piston Ring to Ring Second 0.04 —0.08 (0.0016 — 0.0031)
Groove [mm (in.)]
Maximum 0.2 (0.008) (second ring)
, o Top 2.17 — 2.19 (0.0855 — 0.0862)
?:;? (c; r‘)’]° ve Width in Piston Second 2.03 - 2.05 (0.0780 — 0.0807)
Oil 4.02 — 4.04 (0.1583 — 0.1590)
Top 0.20 — 0.40 (0.008 — 0.016)
End Gap (Measured in the cylinder) | Second 0.20 - 0.40 (0.008 — 0.016)
[mm (in.)] Qil (rail) 0.20 — 0.40 (0.008 — 0.016)
Maxirnum 1.0 (0.039)

Piston Ring Oversize [mm (in.)]

0.25 {0.010}, 0.50 (0.020)

Piston Oversize [mm (in.)]

0.25 (0.010), 0.50 (0.020)

Piston Pin Hole Diameter (in piston) [mm (in.)]

29.997 — 30.007 (1.1810 — 1.1813)

Diameter fmm (in.}]

29.994 — 30.000 (1.1809 — 1.1811)

Clearance in Connecting Rod Bushing [mm (in.)]

0.05 (0.002) max.

Drive Belt Deflection

Fan (Generator) Belt [mm (in)] New 8.0 — 10.0 (0.32 — 0.39)

an nera elt [mm {in.

/98 N (10 kg, 22 Ibf) Used 15.0 - 16.0 (0.59 — 0.63)
Limit 17.0 (0.67)

A/C Belt [mm (in.)]

ers Belt fmm in.) Used 6.0 - 7.0 (0.24 - 0.28)

/98 N (10 kg, 22 Ibf)
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LUBURICATION SYSTEM
ITEM SPECIFICATION

Capacity Qil pan 5.0 (5.3, 4.4)
i€ (US at, Imp qt)] Total (dry engine) 6.1(6.4,54)
Engine Oil Type AP! service gE_' 4CE' or SAE 5W-30, 5W-40 or 10W-30
Oil Pump
Qil Pressure [kPa (kg/cm?, psi)] 3,000 rpm 500 (5.1, 72.5) min.
Inner Rotor Tooth Tip to Outer Standard 0.2 (0.008) or less
Rotor Clearance [mm (in.)] Maximum 0.24 (0.009)
Outer Rotor to Pump Body Clearance | Standard 0.09 — 0.184 (0.0036 — 0.0072)
[mm (in.)] Maximum 0.22 (0.009)

. . Standard 0.03 - 0.09 (0.0012 — 0.0035)
Side Clearance [mm (in.)] ryP— 0.10 (0.004)
Qil Filter
Type Combined, paper element

Relief Pressure Differential [kPa (kg/cm?, psi)]

79-117(08-12,11-17)

Qil Cooler

Type

Water cooled, 10 layer

COOLING SYSTEM

ITEM

SPECIFICATION

Cooling Method

Water-cooled, forced circulation

Coolant Capacity [€ (US qt, Imp qt)]

6.6 (13.9, 11.6)

Thermostat

Type

Wax, two stage

Start to Open [°C (°F)]

Main valve: 86.5 — 89.5 (187 — 191)
Sub valve: 78.5—-81.5 (174 — 178)

Full Open Lift [mm (in.}/°C (°F)]

Main valve: 8.0 (0.31} min./100 (212)
Sub vaive: 1.5 (0.06) min./100 (212)

Radiator

Type

Corrugated fin

Cap Opening Valve Pressure [kPa (kg/cm?, psi}]

93-123 (0.94 - 1.25, 13.4-17.7)
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ENGINE ELECTRICAL SYSTEM

ITEM SPECIFICATION
Batt Voltage [V] 12
ey Capacity [5 hour rate] 72
Starter Brushilength limit 11 (0.43)
fmm (in.)]
Brush' length limit 8 (0.32)
a [mm (in.}]
enerator Rotor coil resistance [Q] 2.5-3.1
Set voltage [V] 14.1 - 14.7 (at 20°C)
HEATER AND AIR CONDITIONING SYSTEM
ITEM SPECIFICATION
A/C Compressor Belt Deflection [mm (in.)j 8.0-10.0(0.32-0.39)
Idle Up Speed (with A/C ON) [rpm] 800 + 50
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ENGINE ROOM (RIGHT HAND STEERING VEHICLE)
MOTORRAUM (FAHRZEUG MIT RECHTSLENKUNG)

COMPARTIMENT MOTEUR (VEHIGULE A CONDUITE A DROITE)
COMPARTIMIENTO DEL MOTOR (VEHICULO CON DIRECCION A LA DERECHA)

ABS CONTROLLER
ABS-STEUERGERAT
COMMANDE DE L'ABS

CONTROLADOR DE SISTEMA
\_ANTIENCLAVAMIENTO

DE FRENOS J

FUSIBLE LINK
SCHMELZSICHERUNG
LAME FUSIBLE
ESLABON FUSIBLE

AC FUSE
SICHERUNG
FUSIBLE DEL

N

HORN RELAY MAIN FUSE )
HUPENRELAIS HAUPTSICHERUNG

RELAIS D'AVERTISSEUR FUSIBLE PRINCIPAL
SONORE FUSIBLE PRINGIPAL

RELE DE LA

BOCINA

KLIMAANLAGEN
FUSIBLE A/G
ACONDICIONADOR DE AIRE

AIC CONDENSER FAN RELAY
KLIMAANLAGENKONDENSATOR-
GEBLASERELAIS

RELAIS DE VENTILATEUR

DE CONDENSEUR A/C

RELE DEL VENTILADOR DEL
CONDENSADOR DEL
ACONDICIONADOR DE AIRE
AIC COMPRESSOR RELAY

KOMPRESSOR-RELAIS

RELAIS DE COMPRESSEUR

RELE DEL COMPRESOR )

/

SEDIMENT SWITCH
SEDIMENTSCGHALTER
CONTACTEUR DE
SEDIMENT
INTERRUPTOR DE
SEDIMENTOS
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POSITIONS D'INSTALLATION DES PIECES INDIVIDUELLES / POSICIONES DE INSTALACION DE PARTES DE UNIDAD SENCILLA 8A-4-3

(” DIAG. MONITOR COUPLER (ECM) w
DIAGNOSEMONITOR-KOPPLER (ECM)

COUPLEUR DE CONTROLE DE DIAGNOSTIC

(ECM)

ACOPLADOR DEL MONITOR DE DIAGNOSIS

GLOW RELAY
GLUHKERZENRELAIS
RELAS DE BOUGIE
DE PRECHAUFFAGE
RELE DE
INCANDESCENCIA
J/
/ =
e

S |l

= @‘i{ STl

‘.
";‘, paaad!
&

Ny

-
Y ( POWER STEERING PUMP PRESSURE SWITCH\

SERVOLENKUNGSPUMPEN-DRUCKSCHALTER
MANOCONTAGCT DE PRESSION EDE
2 POMPE DE DIRECTION ASSISTEE
INTERRUPTOR DE PRESION DE

LA BOMBA DE LA SERVODIRECCION

DUAL PRESSURE SWITCH

COPPEL-DRUCKSHALTER

PUMP ASSY
MMUTATEUR UR DE
PUMPENBAUGRUPPE / ﬁgNOMETRE DOUBLE
BLOG POMPE INTRRUPTOR DE
PRESON DOBLE

CO TCDE LA
NJUNTC BOMBA) \




INSTALLATION POSITIONS OF SINGLE UNIT PARTS / EINBAUPQSITIONEN VON EINZELEINHEFETEILEN
8A-4-4 POSITIONS D'INSTALLATION DES PIECES INDIVIDUELLES / POSICIONES DE INSTALACION DE PARTES DE UNIDAD SENCILLA

ENGINE ROOM {LEFT HAND STEERING VEHICLE)
MOTORRAUM (FAHRZEUG MIT LINKSLENKUNG)
COMPARTIMENT MOTEUR (VEHICULE A CONDUITE A GAUCHE}
COMPARTIMIENTO DEL MOTOR (VEHICULO CON DIRECCION A LA IZQUIERDA)

FUSIBLE LINK
SCHMELZSICHERUNG
LAME FUSIBLE
ESLABON FUSIBLE

FUSIBLE PRINCIPAL

(MAIN FUSE ) (
HAUPTSICHERUNG AC COMPRESSOR RELAY
FUSIBLE PRINCIPAL KOMPRESSOR-RELAIS

RELAIS DE COMPRESSEUR
RELE DEL COMPRESCR

HORN RELAY ﬁﬁ" igg&eeu

HUPENRELAIS

RELAIS DAVERTISSEUR SICHERUNG

SONORE FUSIBLE A/C

RELE DE LA FUSIBLE DEL

BOCINA ACONDICIONADOR ABS CONTROLLER
A/C CONOENSER FAN RELAY B DE AIRE ABS-STEUERGERAT
KLIMAANLAGENKONDENSATOR-GEBLASERELAIS COMMANDE DE L'ABS
RELAIS DE VENTILATEUR DE CONDENSEUR AG
RELE DEY, VENTILADOR DEL CONTROLADOR DE SISTEMA DE FRENOS
CONDENSADOR DEL ACONDIGIGNADOR DE AIRE \_ ANTIENCLAVAMIENTO

.

SEDIMENT SWITCH
SEDIMENTSCHALTER
CONTACTEUR DE
SEDIMENT
INTERRUPTOR DE
SEDIMENTOS
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DIAG. MONITOR COUPLER (ECM)
DIAGNOSEMONITOR-KOPPLER {ECM)
&%%LEUR DE CONTROLE DE DIAGNOSTIC

AQOPLADOR DEL MONITOR DE DIAGNCSIS
(ECM)

GLOW RELAY

GLUHKERZENRELAIS

RELAIS DE BOUGIE

DE PRECHAUFFAGE
_/

(p

OWER STEERING PUMP PRESSURE SWITCH w

SERVOLENKUNGSPUMPEN-DRUCKSCHALTER
MANOCONTACT DE PRESSION DE

POMPE DE DIRECTION ASSISTEE
INTERRUPTOR DE PRESION DE

LA BOMBA DE LA SERVODIRECCION

DUAL PRESSURE SWITCH
DOPPEL-DRUCKSHALTER
COMMUTATEUR UR DE — PUMP ASSY
/4 MANOMETRE DOUBLE PUMPENBAUGRUPPE
INTRRUPTOR DE BLOC POMPE
PRESON DOBLE
)L CONJUNTO DE LA BOMBA




INSTALLATION POSITIONS OF SINGLE UNIT PARTS / EINBAUPOSITIONEN VON EINZELEINHEIT-TEILEN
8A-4-6 POSITIONS D'INSTALLATION DES PIECES INDIVIDUELLES / POSICIONES DE INSTALACION DE PARTES DE UNIDAD SENCILLA

INSTRUMENT PANEL (RIGHT HAND STEERING VEHICLE)
ARMATURENBRETT (FAHRZEUG MIT RECHTSLENKUNG)

PANNEAU D'INSTRUMENTS (VEHICULE A CONDUITE A DROITE)

TABLERO DE INSTRUMENTOS (VEHICULO CON DIRECCION A LA DERECHA)

ACCNDICIONADOR DE AIRE

SDM
SENSOR- UND DIAGNOSEMODUL

MODULE DE DETECTION ET DIAGNOSTIC
\_ MODULC DE DETECTION Y DIAGNOSTICO

ABS/AT DIAG. CONNECTOR
ABS/AT-DIAGNOSESTECKER
CONNECTEUR DE DIAGNOSTIC ABS/AT

CONECTOR DE DIAGNOSIS DE SISTEMA DE FRENOS
ANTIENCLAVAMIENTOIAT

AC CONTROLLER N /7 ™
(KLIMAANLA?EEN-STEUERGERAT IMMOBILIZER DIAG. CONNECTOR N[
COMMANDE A/C WEGFAHRSPERRE-DIAGNOSESTECKER BUZZER UNIT
CONTROLADOR DEL ACONDICIONADGR DE AIRE CONNECTEUR DE DIAGNOSTIC DE L'MMOBILISATEUR SIGNALTONGEBER
CONECTOR DE DIAGNOSIS DEL INMOVILIZADOR VIBREUR
AJC MODE ACTUATOR UNIDAD DEL ZUMBADOR
KLIMAANLAGENMODUS-STELLGLIED
REGULATEUR MODE A/G
ACTUADOR DEL MQDO DEL

O\

{0

IMMOBI, COIL ANTENNA

|, WEGFAHRSPERRE-
SPULENANTENNE
ANTENNE A BOBINE
DE L'IMMOBILISATEUR
ANTENA DE BOBINA
DEL INMOVILIZACOR

~ AlR BAG FUSE
AIRBAGSICHERUNG
FUSIBLE DE SAC G
ONFLABLE

AR BAG DIAGNOSIS CONNECTOR
AIRBAG-DIAGNOSESTECKER

CONNECTEUR DE DIAGNOSTIC DAIRBAG
CONECTOR DE DIAGNOSIS DEL
COLCHON DE AIRE

FUSIBLE DEL
COLCHON DE AIRE

HEATER RELAY N 4D CONTROLLER N
r HEIZUNGSRELAIS ﬂ:@b@:{%&?ﬂm MAIN RELAY AWD-STEUEREINHEIT
RELAIS DE CHAUFFAGE INTERRUPTEUR OE FEUx ' VPTRELAIS couMANDE 4x4
RELE DEL CALEFACTOR STOP RELAIS PRINCIPAL  CONTRGLADOR DE
2 INTERRUPTO-R DELas UG- PELE PRINGIPAL TRACCION ENLAS
—~ €S DEL FRENG
A L _”_JL"_"_"_"__,\L IMOBI CONTROLLER
STEUERGERAT
FUR WEGFAHRSPERRE
CONTROLEUR
DIMMOBILISATEUR
CONTROLADOR DEL
HEAOLIGHT RELAY #1, 82 (NMOVILIZACOR
SCHEINWERFERRELATS #1, #2
REL.EIS DE PHARE #1, #2 ;:jGS;IEE%?JTJGSKASTEN
1,
RELE DE LOSFARCS #1, 42 Sl o
TURN SIGNAL RELAY : GAJA DE FUSIBLES
BLINKERRELAIS
RELAIS DE CLIGNCTANT SV RELAY
RELE DE LA SERAL DE GIRQ STECKERVER- ToM
HEATER RESISTER DIODE #1, #2 BINDUNG RELAIS
HEIZUNGSWIDERSTAND CIOGE NR. 1,NR. 2 DOOR LOCK CONVROLLER RELAIS DE 8V
RESISTANCE DE CHAUFFAGE DIODE #1, #2 STEUEREINHEIT FUR TORVERRIEGELUNG RELE DE SV
RESISTOR DEL CALEFACTOR DIODO N2 1,N.22 COMMANDE DE VERROUILLAGE DES PORTES
. /| CONTROLADOR DE BLOQUEQ DE LAS PUERTAS




INSTALLATION POSITIONS OF SINGLE UNIT PARTS 7 EINBAUPOSITIONEN VON EINZELEINHEIT-TEILEN
POSITIONS D'INSTALLATION DES PIECES INDIVIDUELLES / POSICIONES DE INSTALACION DE PARTES DE UNIDAD SENCILLA 8A-4-7
INSTRUMENT PANEL (LEFT HAND STEERING VEHICLE)
ARMATURENBRETT (FAHRZEUG MIT LINKSLENKUNG)
PANNEAU D'INSTRUMENTS (VEHICULE A CONDUITE A GAUCHE)
TABLERO DE INSTRUMENTOS (VEHICULO CON DIRECCION A LA IZQUIERDA)

4 Y [ MMOBILIZER DIAG. CONNECTOR Y {  ACCONTROLLER . N
BUZZER UNIT WEGFAHRSPERRE-DIAGNOSESTECKER KLIMAANLAGEN-STEUERGERAT
SIGNALTONGEBER CONNECTEUR DE DIAGNOSTIC DE LIMMOBILISATEUR COMMANDE AIG
VIBREUR CONECTOR DE DIAGNOSIS DEL INMOVILIZADOR CONTROLADOR DEL ACONDIGIONADOR OE AIRE
UNIDAD DEL ZUMBADOR AJG MODE ACTUATOR

KLIMAANLAGENMODUS-STELLGLIED
REGULATEUR MODE A/C
ACTUADOR DEL MODO DEL
ACONDICIONADOR DE AIRE
A=
o
(° :
ABS/AT DIAG. CONNECTCR ~ DOOR LOCK CONTROLLER .
ABS/AT-DIAGNOSESTECKER  STEUEREINHEIY FUR TORVERRIEGELUNG
CONNEGTEUR DE COMMANDE DE VERROUILLAGE
DIAGNOSTIC ABSIAT DES PORTES SDM
CONECTOR DE DIAGNOSIS  CONTROLADOR DE BLOQUEO DE SENSOR- UND DIAGNOSEMODUL
DE SISTEMADE FRENCS  LAS PUERTAS MODULE GE DETECTION ET DIAGNOSTIC
. ]\ ANTIENCLAVAMIENTO/AT J \MODULO DE DETECCION Y DIAGNOSTICO )

IMMOBI, COIL ANTENNA

WEGFAHRSPERRE-SPULENANTENNE
ANFENNE A BOBINE DE L1MMOBILISATEUR
ANTENA DE BOBINA DEL INMOVILIZADOR

O
AIRBAG FUSE \
AIRBAGSICHERUNG
FUSIBLE DE SAC
GONFLABLE
FUSIBLE DEL

GOLCHON DE AIRE

\ 3
AIR BAG DIAGNOSIS CONNECTOR
AIRBAG-DIAGNOSESTECKER

CONNECTEUR DE DIAGNQSTIC D'AIRBAG

CONECTOR DE DIAGNOSIS DEL
COLCHON DE AIRE

(" 4WD CONTROLLER BRAKE LIGRTSWITCH Y4 REATER RELAY 3

4WD-STEUEREINHEIT BREMSLICHT.SCHALTER HEIZUNGSRELAIS
GOMMANDE 4X4 INTERRUPTE-UR DE FEUX RELAIS DE CHAUFFAGE
g&&ﬂ%ﬁgﬁﬂg STOP RELE DEL CALEFACTCR
et IERTOR 0 oL

IMMOBI CONTROLLER A

STEUERGERAT

FUR WEGFAHRSPERRE

CONTROLEUR

DIMMOBILISATEUR

CONTROLADOR DEL HEADLIGHT RELAY #4, #2
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