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SECTION 6

ENGINE

WARNING:

For vehicles equipped with Supplement Restraint (Air Bag) System

¢ Service on and around the air bag system components or wiring must be performed onty by
an authorized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location
View” under “General 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 Precautions” under “On-Vehicle Service” in air bag system sec-
tion 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.

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

parts are serviced, care and cleanliness are important. Throughout 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 considered
standard shop practice even if not specifically stated.

e A liberal coating of engine oil should be applied to friction areas during assembly to protect and lubricate the
surfaces on initial operation.

* Whenever valve 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 shouid 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.
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1. No.1 eylinder
2. No.2 ¢ylinder
3. No.3 cylinder
4. No.4 cylinder

e Throughout this manual, the four cylinders of the engine are
identified by numbers: No.1, No.2, No.3 and No.4 as counted
from crankshaft pulley side to flywheel side.

GENERAL INFORMATION ON ENGINE
SERVICE

THE FOLLOWING INFORMATION ON ENGINE SERVICE
SHOULD BE NOTED CAREFULLY, AS IT IS IMPORTANT IN
PREVENTING DAMAGE, AND IN CONTRIBUTING TO RELI-
ABLE ENGINE PERFORMANCE.

e When raising or supporting engine for any reason, do not use a
jack under oil pan. Due to small clearance between 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.

® |t should be kept in mind, while working on engine, that 12-volt
electrical system is capable of violent and damaging short cir-
cuits.

When performing any work where electrical terminals could
possibly be grounded, ground cable of the battery should be dis-
connected at battery.

e 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.

¢ When disconnecting couplers, don’t pull wire harness but make
sure to hold coupler itself. With lock type coupler, be sure fo un-
lock before disconnection. Attempt o disconnect coupler with-
out unlocking may result in damage to coupler. When
connecting lock type coupler, insert it till ¢licking sound is heard
and connect it securely.
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With shert pipe. fit hose as tar as it reaches pipe
joint as shown.

Hose

Pipe

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

With following type pipe, fit hose as far as its
peripherat prejection as shown.

\ [7{/ )
|
,y//{/// )
Clamp securely at a position
Tl 3to7mm(0.12-0.27in)

from hose end,

With bent pipe, fit hose as far as its bent part
as shown or till pipe is about 20 to 30 mm
(0.79 - 1.18in.) into the hose.

> -

%— 3t07 mm (0.12- 0.27 in.)
from hose end.

With straight pipe, fit hose till pipe is about 20
to 30 ;mm (0.79 - 1.18 in.} into the hose,

Hose

LA bty

P il
D | at—— 20 1030 mm

o | 0.79- 1.18n)
¢ Clamp

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

Clamp securely at a position

PRECAUTION ON FUEL SYSTEM SERVICE
® Work must be done with no smoking, in a well-ventilated area

and away from any open flames.

As fuel feed line (between fuel pump and fuel pressure regula-
tor} is still under high fuel pressure even after engine was
stopped, loosening or disconnecting fuel feed line directly may
cause dangerous spout of fuel to occur where loosened or dis-
connected.

Before loosening or disconnecting fuel feed line, make sure to
release fuel pressure according to “FUEL PRESSURE RELIEF
PROCEDURE",

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 ap-
proved container when disconnection is completed.

Never run engine with fuel pump relay disconnected when en-
gine and exhaust system are hot.

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.
When installing fuel union bolt gasket, always use new gasket
and tighten union bolt to specified torque. See Section 6C for
specified torque.

When installing injector, fuel feed pipe or fuel pressure regulator,
lubricate its O-ring with gasoline.

When connecting fuel pipe flare nut, first tighten flare nut by
hand and then tighten it to specified torque.
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1. Fuel pump relay

2. Main refay

3. AJC condensor fan moter relay
4. AJC compressor relay

5. Main fuse

FUEL PRESSURE RELIEF PROCEDURE

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

After making sure that engine is cold, relief fuel pressure as follows.

1} Place transmission gear shift lever in “Neutral” (shift selector le-
ver to “P” range for A/T vehicle), set parking brake, and block
drive wheels.

2) Remove fuel pump relay from relay box.

3) Remove fuel filler cap to release fuel vapor pressure in fuel tank
and then reinstall it.

4) Start engine and run it till it stops for tack of fuel. Repeat crank-
ing engine 2 — 3 times of about 3 seconds each time to dissipate
fuel pressure in lines. Fuel connections are now safe for servic-
ing.

5) Upon completion of servicing, install fuel pump refay to relay
box.

FUEL LEAKAGE CHECK PROCEDURE

After performing any service on fuel system, check to make sure

that there are no fuel leakages as follows.

1) Turn the ignition switch ON position for 3 seconds (to operate
fuel pump) and then turn it OFF position.
Repeat this {(ON and OFF) 3 or 4 times and apply fuel pressure
to fuel line (till fuel pressure is felt by hand placed on fuel return
hose).

2) In this state, check to see that there are no fuel leakages from
any part of fuel system.
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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 tc 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 6E.

PRECAUTION IN DIAGNOSING TROUBLES

Be sure to read “Precaution in Diagnosing Troubles” in Section 6E
and observe what is written there.
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ENGINE DIAGNOSTIC FLOW TABLE

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

STEP

ACTION

YES

NO

1

Customer Complaint Analysis

1) Perform customer complaint analysis.
Was customer complaint analysis performed?

Go to Step 2.

Perform customer
complaint analysis.

Diagnostic Trouble Code (DTC) Check, Record and

Clearance

1} Check for DTC reterring to “DTC Check” in
Section 6E.

Is there any maifunction DTC(s)?

1) Print DTC or
write it down and
clear it by refer-
ring to “DTC
Clearance” in
section 6E.

2} Go to Step 3.

Go to Step 4.

Visual Inspection

1} Perform visual inspection referring to the “Visual
Inspection” in this section.

Is there any faulty condition?

Visual Inspection

1) Perform visual inspection referring to the “Visual
Inspection” in this section.

Is there any faulty condition?

1) Repair or replace
malfunction part.
2) Go to Step 11.

Go to Step 5.

Go to Step 8.

Trouble Symptom Confirmation

1) Confirm trouble symptom referring to the “Trouble-
Symptom Confirmation” in this section.

Is trouble symptom identifted?

Go to Step 6.

GotoStep 7.

Rechecking and Record of DTC

1} Recheck for DTC referring to “DTC Check” in
Section 6E.
Is there any DTC(s)?

Rechecking and Record of DTC

1) Recheck for DTC referring to “DTC Check” in
Section 6E.
Is there any malfunction DTC(s)?

Go to Step 9.

Go to Step 8.

Go to Step 10.

Engine Basic Inspection and Engine Diagnosis Table

1) Check and repair according to “Engine Basic Check”
and “Engine Diagnosis Table” in this section.

Are check and repair complete?

Trouble shooting for DTC

1) Check and repair according to applicable DTG diag.
flow table in Section 6E.

Are check and repair complete?

Go to Step 11,

1) Check and repair
maltfunction
part(s).

2) Go to Step 11.

10

Check for Intermittent Problems

1) Check for intermittent problems referring to “Check for
Intermittent Problem” in this section.

Is there any faulty condition?

1} Repair or replace
malfunction
part(s).

2) Go to Step 11,

Go to Step 11,

1

Final Confirmation Test

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 abnor-

mal condition?

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 analy-

sis and diagnosis.

CUSTOMER PROBLEM INSPECTION FORM (EXAMPLE)

User name: Model: VIN:

Date of issue: Date of Reg.: Date of problem: | Mileage:
PROBLEM SYMPTOMS

O Difficult Starting 3 Poor Driveability

0 No cranking [3 Hesitation on acceleration
O No initial combustion O Back fire/(J After fire
O No combustion O Lack of power
O Poor starting at O Surging
(O cold O warm [ always) O Abnormal knocking
3 Other O Other
3 Poor idling O Engine Stall when
O] Poor tastidle (] Immediately after start
O Abnormal idling speed [J Accel. pedal is depressed
(O High [ Low) { r/min.) O Accel. pedal is released
O Unstable O Load is apptied
J Hunting ( r/min, to r/min.} O A/C O Electric load O P/S
O Other O Other,
(0 Other
O OTHERS:

VEHICLE/ENVIRONMENTAL CONDITION WHEN PROBLEM CCCURS

Environmental Condition

Weather O Fair [J Cloudy [J Rain {0 Snow [3 Always [J Other

Temperature OHotOWarm O Cool O Cold { °F/ °C) O Always

Frequency O Always [ Sometimes ( day, month) 0 Only once [ Under certain condition

Road 3 Urban (O Suburb 1 Highway [ Mountainous (1 Uphill 0 Downhill} (0 Tarmacadam
) Gravel (O Other

Vehicle Condition

Engine [ Cold O Warming up phase {1 Warmed up O Always (O Other at starting

Condition O Immediately after start O Racing without load (J Engine speed ( r/min)

Vehicle O During driving: £1 Constant speed £J Accelerating [J Decelerating

condition O Right hand corner O left hand corner O When shifting (Lever position ) TJ At stop
{1 Vehicle speed when problem occurs ( km/h,  Mile/h) O Other

Malfunction indicator
lamp condition

O Always ON [0 Sometimes ON (O Always OFF [ Good condition

Diagnostic trouble First check:

(1] No code O Normal code [ Malfunction code )

code Second check:

O No code (O Normal code O Malfunction code ( )

NOTE:

The above form is 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 6E. If DTC is indicated, print it or write it down and then
clear it by referring to “DTC Clearance” in Section 6E. 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-
ingto StepBor7.

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.

3. and 4. VISUAL INSPECTION
Be sure to perform visual check of the following items that support proper function of the engine.

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

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

6. and 7. RECHECKING AND RECORD OF DTC
Refer to “DTC Check” in section 6E for checking procedure.

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? batiery.
3 Is engine cranked? Go to Step 4. Go to “DIAGNOSIS”
in section 6G.
4 Does engine start? Go to Step 5. Go to Step 7.
5 Check engine idle speed/IAC duty referring to “Idle Go to Step 6. Go to “ENGINE
Speed/IAC Duty Inspection” in section 6E. DIAGNQOSIS TABLE”
Is check resuit as specified? in this section.
6 Check ignition timing referring to “Ignition Timing Inspec- | Go to “ENGINE Adjust ignition
tion” in section 6F. DIAGNOSIS TABLE” | timing.
is check result as specified? in this section.
7 Check fuel supply as follows: Go to Step 9. Go to Step 8.
1)} Check to make sure that enough fuel is filled in fuel
tank.
2) Turn the ignition switch ON position for 3 seconds and
then turn it OFF position.
Repeat this a few times.
Is fuel return pressure (returning sounds) felt from fuel
return hose when the ignition switch is turned ON posi-
tion?
8 Check fuel pump for operating. Go to “Diag. Flow Go to “Diag. Flow
1) Was fuel pump operating sound heard from fuel filler Table B-3" in section | Table B-1"in section
for about 3 seconds after turning the ignition switch ON | 6E. 6E.
position and stop?
9 Check ignition spark referring to “Ignition Spark Test” Go to Step 10. Go to “DIAGNOSIS”
in section 6F. in section 6F.
Is it in good condition?
10 Check fuel injector referring to “Fuel Injector Inspection” in | Go to “ENGINE Go to “Diag. Flow
section GE. DIAGNOS!S TABLE" | Table B-2 in section
Is it in good condition? in this section. GE.
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9. TROUBLESHOOTING FOR DTC
Based on the DTC indicated in Step 6 or 7 and referring to the applicable DTC diag. flow table in Section 6E,
locate the cause of the trouble, namely in a sensor, switch, wire harness, connector, actuator, ECM or other
part and repair or replace faulty parts.

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

11. 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.

ENGINE DIAGNOSIS TABLE

Condition Possible Cause Reference Iltem
Hard starting Engine and emission control system
(Engine cranks OK) out of order.
® Faulty CMP sensing rotor CMP sensing rotor inspection in sec-
tion 6E.
e Faulty idle air control system Diag. Flow Table B-4 in Section 6E.
e Faulty ECT sensor or MAP sensor ECT sensor or MAP sensor in Section
6E.
® Faulty ECM Inspection of ECM and its
circuit in Section 6E.
L.ow compression. Compression check in Section 6A.
® Compression leak from valve seat Valves inspection in Section 6A.
® Sticky valve stem Valves inspection in Section 6A.
& Weak or damaged valve springs Valves spring inspection in Section
6A.
e Compression feak at cylinder head gasket Cylinder head inspection in Section
BA.
® Sticking or damaged piston ring Piston ring inspection in Section 6A.
® Worn piston, ring or cyiinder Cylinders, pistons and piston rings

inspection in Section 6A.
Others

o Malfunctioning PCV valve PCV system inspection in Section 6E.
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Condition

Possible Cause

Reference ltem

Engine has no power

Engine overheating.

Ignition system out of order.
e Defective spark plug

e Faulty ignition coil with ignitor

Fuel system out of order.

& Fuel pressure out of specification

— Dirty fuel filter

— Dirty or clogged fuel hose or pipe

~ Malfunctioning fuel pressure regulator
— Malfunctioning fuel pump

Engine and emission control system
out of order.

Faulty EGR system (if equipped)
Faulty injector

Faulty TP sensor, ECT sensor or
MAP sensor

Faulty ECM

Low compression.
Others

# Dragging brakes
o Slipping clutch

Refer to “Overheating” Section.

Spark plugs in Section 6F.
Ignition coil in Section 6F.

Diag. Flow Table B-3 in Section 6E.

Diag. Flow Table B-6 in Section 6E.
Fuel injector in Section 6E.

TP sensor, ECT sensor or MAP
sensor in Section GE.

Inspection of ECM and its

circuit in Section 6E.

Previously outlined.

Diagnosis in Section 5.
Diagnosis in Section 7C.

Improper engine
idling or engine fails

to idle

Ignition system out of order.
e Faulty spark plug
& Faulty ignition coil with ignitor

Fuel system out of order.
® Fuel pressure out of specification
—~ Malfunctioning fuel pressure regulator

Engine overheating.

Engine and emission contro! system

out of order.

* Faulty idle air control system

Faulty evaporative emission control system
Faulty EGR system (if equipped)

Faulty injector

Faulty ECT sensor, TP sensor or

MAP sensor

Faulty ECM

Low compression
Others
¢ Malfunctioning PCV valve

Spark plugs in Section 6F.
Ignition coil in Section BF.

Diag. Flow Table B-3 in Section 6E.

Refer to “Overheating” Section.

Diag. Flow Tabie B-4 in Section 6E.
Diag. Flow Table B-5 in Section 6E.
Diag. Flow Table B-6 in Section 6E.
Fuel injector in Section 6E.

ECT sensor, TP sensor or MAP
sensor in Section 8E.

Inspection of ECM and its

circuit in Section 6E.

Previously outlined.

PCV system inspection in Section 6E.
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Condition

Possible Cause

Reference ltem

Engine hesitates
(Momentary lack of
response as the
accelerator is
depressed.

Can occur at  all
vehicle speeds.
Usually most severe
when first trying to
make the vehicle
move, as from a

Ignition system out of order.
e Spark plug faulty or plug gap as out
of adjustment

Fuel system out of order.

& Fuel pressure out of specification
— Clogged fuel filter

- Faulty fuel pressure regulator

¢ Clogged fuel filter, hose or pipe

Engine overheating

Spark plugs in Section 6F.

Diag. Flow Table B-3 in Section 6E.

Fuel pressure check in Section 6E.

Refer to “Overheating” Section.

under steady

throttle or cruise.
Feels like the vehicle
speeds up and down
with no change in
the accelerator
pedal.)

{Engine power variation

o Defective spark plug (excess carbon
deposits, improper gap, and burned
electrodes, etc.)

Fuel system out of order.

® Variable fuel pressure

— Clogged fuel filter

—~ Kinky or damaged fuel hose and line
— Faulty fuel pressure regulator

Engine and emission control system out
of order.

Faulty EGR system (if equipped)

Faulty MAP sensor

Faulty injector

Faulty ECM

stop sign.) Engine and emission control system out
of order.
® Fauity EGR system (if equipped) Diag. Flow Table B-6 in Section 6E.
® Faulty injector Fuel injector in Section BE.
# Faulty TP sensor, ECT sensor or MAP TP sensor, ECT sensor or MAP
sensor sensor in Section 6E.
® Faulty ECM . Inspection of ECM and its circuit
in Section BE.
Low compression Previously outlined.
Surges Ignition system out of order.

Spark plugs in Section 6F.

Diag. Flow Table B-3 in Section 6E.

Diag. Flow Table B-6 in Section 6E.
MAP sensor in Section 6E.

Fuel injector in Section 6E.
Inspection of ECM and its

circuit in Section 6E.
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Condition

Possible Cause

Reference ltem

Excessive detonation
(The engine makes
sharp metallic knocks
that change with
throttle opening.
Sounds like pop corn
popping.)

Engine overheating

Ignition system out of order.
e Faulty spark plug

e Improper ignition timing

Fuel system out of order.
e Clogged fuel filter and fuel lines

Engine and emission control system
out of order.

e Faulty EGR system (if equipped)

® Faulty ECT sensor or MAP sensor

o Faulty injector
e Faulty ECM

Others
o Excessive combustion chamber
deposits

Refer to “Overheating” Section.

Spark plugs in Section 6F.
Ignition timing in Section 6F.

Fuel pressure check in
Section 6E.

Diag. Flow Table B-6 in Section 6E.
ECT sensor or MAP sensor in
Section GE.

Fuel injector in Section 6E.
Inspection of ECM and its

circuit in Section 6E.

Piston and ¢ylinder head cleaning
in Section 6A.

Overheating

Incperative thermostat

Poor water pump performance
Clogged or leaky radiator
Improper engine oil grade

Clogged of! filter or o strainer
Poor oil pump performance
Dragging brakes

Slipping clutch

Blown cylinder head gasket

BA.

Thermostat in Section 6B.

Water pump in Section 6B.
Radiator in Section 6B.

Engine cil and oll filter change in
Section 0B.

Qil pressure check in Section BA.
Oil pressure check in Section 6A.
Diagnosis in Section 5.

Diagnosis in Section 7C.

Cylinder head inspection in Section

Poor gasoline
mileage

Ignition system out of order.
e Faulty spark plug (improper gap, heavy
deposits, and burned electrodes, etc..)

Engine and emission control system out
of order.

o Fuel pressure out of specification

e Faulty TP sensor, ECT sensor or MAP
sensor

Faulty EGR system (if equipped)

Faulty injector

Faulty ECM

Low compression
Others

Poor valve seating
Dragging brakes
Slipping clutch
Thermostat out of order
Improper tire pressure

Spark plugs in Section 6F.

Diag. Flow Table B-3 in Section 6E.
TP sensor, ECT sensor of MAP
sensor in Section 6E.

Diag. Flow Table B-6 in Section 6E.
Fuel injector in Section 6E.
Inspection of ECM and its circuit in
Section 6E.

Previously outlined.

Valves inspection in Section BA.
Diagnosis in Section 5.
Diagnosis in Section 7C.
Thermostat in Section 6B.
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Condition

Possible Cause

Reference item

Excessive engine oil
consumption

Qil 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

Piston cleaning in Section BA.
Cylinders, pistons and piston

rings inspection in Section 6A.
Pistons and piston rings inspection
in Section BA.

Pistons installation in Section 6A.
Valves and cylinder head in Section
BA.

Valves inspection in Section 6A.

Low oil pressure

& Improper oil viscosity
& Malfunctioning oil pressure switch
¢ Clogged oil strainer

® Functional deterioration of oil pump
e Worn oil pump relief valve

® Excessive clearance in various sliding parts

Engine oil and oil fiiter change in
Section 0B.

Qil pressure switch inspection in
Section 8.

Qil pan and oil pump strainer
cleaning in Section 6A.

Qil pump in Section 6A.

Qi pump in Section BA.

Engine noise

Note: Before check-

ing the mechanical

noise, make sure

that:

¢ [gnition timing is
properly adjusted.

e Specified spark
plug is used.

e Specified fuel is
used.

Valve noise

® Improper valve lash

® Worn valve stem and guide
® Weak or broken valve spring

e \Warped or bent vaive
® Loose camshaft housing bolts
Piston, ring and cylinder noise

® Worn piston, ring and cylinder bore

Connecting rod noise
* Worn crankpin bearing

® Worn ¢crankpin

® Loose connecting rod nuts

¢ | ow oil pressure

Crankshaft noise

& [ow cil pressure

¢ Worn crankshaft journal bearing
® Worn crankshaft journal

® [00se lower crankcase

(bearing cap) bolts
® Excessive crankshatt thrust play

Valve lash in Section 6A,

Valves inspection in Section 6A.
Valve springs inspection in Section
BA.

Valves inspection in Section BA.
Camshafts in Section BA.

Pistons and cylinders inspection
in Section 6A.

Crankpin and connecting rod
bearing inspection in Section 6A.
Crankpin and connecting rod
bearing inspection in Section BA.
Connecting rod installation in
Section BA.

Previously outlined.

Previously outlined.

Crankshaft and bearing inspection

in Section 6A.

Crankshaft and bearing inspection

in Section BA.

Crankshaft installation in Section 6A,

Crankshatt inspection in Section 6A.
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Condition Possible Cause Referring Item
Excessive Ignition system out of order
hydrocarbon (HC) e Defective spark plug
emission or
Excessive carbon Fuel system out of order
monoxide {CO) ® Fuel pressure out of specification Fuel pressure check in Section 6E.
emission

Engine and Emission control system

out of order.

¢ |ead contamination of three way catalytic
converter {if equipped)

* Malfunctioning PCV valve

e Faulty EVAP control system

e Closed loop system (A/F feed back
compensation) fails (vehicle with HO2S)

- Faulty TP sensor

- Faulty ECT sensor or MAP sensor

- Faulty HO2S

e Maladjusted CO adjusting resistor
(vehicle without HO2S)

® Faulty injector

e Faulty ECM

Low compression

Check for absence of filler neck
restrictor.

PCV valve in Section 6E.

EVAP control system check in
Section 6E.

Check oxygen sensor output voltage
referring to DTC No.13 Diag. Flow
Table in Section 6E.

Idle mixture adjustment in Section 6E.
Fuel injector in Section 6E.
Inspection of ECM and its circuit in

Section 6E.

Previously outlined.

Excessive nitrogen
oxides (NOx)
emission

Fuel system out of order
e Fuel pressure out of specification

Engine and emission contro] system

® Lead contamination of three way catalytic
converter (if equipped)

¢ Faulty EGR system (if equipped)

e Closed loop system (A/F feed back
compensation) fails (vehicle with HO2S)

— Faulty TP sensor

— Faulty ECT sensor or MAP sensor

— Faulty HO2S

¢ Faulty injector

e Faulty ECM

Fuel pressure check in Section 6E.

Check for absence of filler neck
restrictor.

Diag. Flow Table B-6 in Section 6E.
Check oxygen sensor output voltage
referring to DTC No.13 Diag. Flow
Table in Section 6E.

Fuel injector Section 6E.
Inspection of ECM and its
gircuit in Section 6E.
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SECTION 6A

ENGINE MECHANICAL

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 authorized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location
View” under “General 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 Precautions” under “On-Vehicle Service” in air bag system sec-
tion before performing service on or around the air bag system components or wiring. Fail-
ure to follow WARNINGS could result in unintentional activation of the system or could
render the system inoperative. Either of these two conditions may result in severe injury.

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

CONTENTS
GENERAL DESCRIPTION ... ... i itiiiiiiitiitttttttetaatasananssssrennseeeerocaecssnsssnns B6A- 2
ON-VEHICLE SERVICE ... .. it it i i eeat e tttatataanasseanasnnnsinans BA- 4
COMPrEsSION OOk . ittt ittt ittt ittt et ia ettt taanisannnnnenn e rocirenraancenanennns 6A- 4
ENngine VacUUm Gtk . ..ot ittt i eitiaeencennnsaasaoranenssssisasaernnsannas BA~ 5
Ol PressUre Chetk ... .ot i ittt ettt e e eeeeereneannoencraanecusssansreannsan B6A- 6
Valve Lash (I aramte) . ..ottt i i ettt et eeer vee e antasstnvasnosacansnennnsnnnerennsnen 6A- 8
AT Cleaner Bloment ...ttt ittt i tee et eeitiie et taeaeeassannarenniiisanr e BA- 9
Cylinder Head Cover ... ittt ittt ittt is ettt iaetsnannnnaanaarmesanansansannn 6A-10
Throttle Body and Intake Manifold . ... i ettt et iasinsannnennnns B6A-11
Exhaust Manifold ..o e it i B6A-13
Timing Belt and Belt TenSioner ... .c.out ettt e iiae i iaeaaaes s tanstnrranrraaaaacnnns BA-14
Oil Pan and Ol PUmMD Strainer ...t ittt ittt ettt e e aaa e e et eeeatttataans st aannns 6A-19
L0 I T 6A-22
Rocker Arms, Rocker Arm Shaftand Camshaft ... .o e 6A-26
Vaives and Cylinder Head . ...ttt ittt ittt et iaaanieetranreste e can e aaaar 6A-34
Piston, Piston Rings, Connecting Rods and Cylinders . ... .o oo i iin e BA-47
UNIT REPAIR OVERHAUL .. ... ittt et tastananaamaaaaeaeeeeasrsiainans 6A-57
Engine ASSembly ... e e e e BA-57
Main Bearings, Crankshaft and Cylinder Block . ... ... B6A-62
TIGHTENING TORQUE SPECIFICATIONS ... ... ittt ettt istannstaaarsarannnans BA-74
SPEC AL TOOL S .. i i i i ettt iittieaaenaeeaaaaa e asaniannannnns BA-T5
REQUIRED SERVICE MATERIALS ...t ittt eaaaannisinansnaeeanarerarns BA-76

NOTE:
For what each abbreviation stands for (i.e., full term), refer to SECTION 0A.




6A-2 ENGINE MECHANICAL

GENERAL DESCRIPTION
ENGINE

The engine is a water-cooled, in line 4 cylinders, 4

stroke cycle gasoline unit equipped with its S.0O.H.C. cylinder head: it is driven from crankshatft through tim-
(Singie Overhead Camshaft) valve mechanism ar- ing belt and opens and closes its valves via the rocker
ranged for “V"-type valve configuration and 16 valves arms.

(IN 2 and EX 2/one cylinder).

The single overhead camshaft is mounted over the
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ENGINE LUBRICATION

The oil pump is of a trochoid type, and mounted on
crankshaft at crankshaft pulley side.

Qil is drawn up through oil pump strainer and passed
through pump to oil filter.

The filtered oil flows into two paths in cylinder block.
In one path, oil reaches crankshaft journal bearings.
Qil from crankshaft journal bearings is supplied to con-
necting rod bearings by means of intersecting pas-
sages drilled in crankshatft, and then injected from a
small hole provided on big end of connecting rod to lu-
bricate piston, rings, and cylinder wall.

In another path, oil goes up to cylinder head and lubri-
cates camshalft journals, rocker arms, camshatt, etc.,
passing through oil gallery in rocker arm shatt.

An ail relief valve is provided on oil pump. This valve
starts relieving oil pressure when the pressure comes
over about 400 kPa (4.0 kg/cm2, 56.9 psi). Relieved
oil drains back to oil pan.
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ON-VEHICLE SERVICE
COMPRESSION CHECK

Check compression pressure on all four cylinders as follows:

1) Warm up engine.

2) Stop engine after warming up.
NOTE:
After warming up engine, place transmission gear shift le-
ver in “Neutral” (shift selector lever to “P” range for A/T
model), and set parking brake and block drive wheels.

3) Disconnect fuel injector wire harness connector.

4) Remove ignition coil assemblies and all spark plugs referring to
section 6F.

5) Install special tool (Compression gauge) into spark plug hole.

Special Tool

(A): 09915-64510-001
(B): 09915-64510-002
(C): 09915-64530

(D): 09915-67010

6) Disengage clutch (to lighten starting load on engine) for M/T
model, and depress accelerator pedal all the way to make
throttle valve full-open.
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7) Crank engine with fully charged battery, and read the highest

pressure on compression gauge.

NOTE:

For measuring compression pressure, crank engine at
least 250 r/min. by using fully charged battery.

Compression pressure

two cylinders

1400 kPa
Standard (14.0 kg/cm2, 199.0 psi)
Limit 1200 kPa
(12.0 kg/cm2, 170.0 psi)
Max. difference between any 100 kPa

(1.0 kg/cm?2, 14.2 psi)

8) Carry out steps 5) through 7) on each cylinder to obtain four

readings.

9) After checking, install spark plugs and ignition coil assemblies
and connect injector wire harness connector securely.

ENGINE VACUUM CHECK

The engine vacuum that develops in the intake line is a good indi-
cator of the condition of the engine. The vacuum checking proce-

dure is as follows:

1) Warm up engine to normal operating temperature.

NOTE:

After warming up engine, place transmission gear shift le-
ver in “Neutral” (shift selector lever to “P” range for A/T
model), and set parking brake and block drive wheels.
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1. Fult level mark
2. Low level mark

2)

3)

With engine stopped, disconnect fuel pressure regulator vacu-
um hose from intake manifold and connect 3-way joint, hoses
and special tool (vacuum gauge and joint) between intake man-
ifold and vacuum hose disconnected.

Special Tool
{A): 08915-67310
{B): 09918-08210

SUZUKI GENUINE PARTS

(C): Hose 09343-03087

(D): 3-way joint 09367-04002

Run engine at specified idle speed, and read vacuum gauge.
Vacuum should be within following specification.

Vacuum specification (at sea level):
58.7 —74.7 kPa (44 - 56 cmHg, 17.3 —22.0 in.Hg) at specified
idiing speed

4} After checking, connect vacuum hose to intake manifold.

OIL PRESSURE CHECK

NOTE:
Prior to checking oil pressure, check following items.

Oil level in oil pan.

If oil level is low, add oil up to Full level mark on oil level
gauge.

Qil quality.

If oil is discolored, or deteriorated, change it.

For particular oil to be used, refer to the table in “MAINTE-
NANCE SERVICE” section.

Qil leaks.

If leak is found, repair it.
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1. Qil pressure switch
2. Qilfilter

1. Sealing tape

1) Remove oil pressure switch from cylinder block.

2) Install special tool (Qil pressure gauge) to vacated threaded
hole.

Special Tool
(A): 09915-77310

3) Start engine and warm it up to normal operating temperature.

NOTE:

Be sure to place transmission gear shift lever in “Neutral”
(shift selector lever to “P” range for A/T model), and set
parking brake and block drive wheels.

4} After warming up, raise engine speed to 4,000 r/min and mea-
sure oil pressure.

Oil pressure specification:
330 — 430 kPa (3.3 — 4.3 kg/cm?, 46.9 — 61.1 psi) at 4,000
r/min (rpm)

5) Stop engine and remove oil pressure gauge.

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

NOTE:
If sealing tape edge is bulged out from screw threads of
switch, cut it off.

Tightening Torque
(a): 14 N-m (1.4 kg-m, 10.5 Ib-ft)
7) Start engine and check oil pressure switch for oil leakage.

8) Stop engine and connect terminal to pressure switch terminal
and cover pressure switch by boot with certainty.
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2. Vmark

1. Crankshaft pulley :

1. Thickness gauge

VALVE LASH (CLEARANCE)

1) Remove negative cable at battery.

2) Remove cylinder head cover referring to item “Cylinder Head
cover”.

3) Using 17 mm socket, turn crankshait pulley clockwise until “v”
mark (in white paint) on pulley aligns with “O” (zero) calibrated
on timing belt cover.

4} Check if the rocker arms of No.1 cylinder are off the respective
cam lobes (of camshatft); if so, valves (1), (2), (5) and (7) in left
figure are ready for clearance checking and adjustment.
Check valve lashes at valves (1), (2), {5) and (7).

If the rocker arms of No.4 cylinder are off the respective cam
lobes, check vaive lashes at valves (3), (4), (6) and (8).

NOTE:
When checking valve clearance, insert thickness gauge
between camshaft and cam-riding face of rocker arm.

5) If valve lash is out of specification, adjust it to specification by
turning adjusting screw after loosening lock nut.
After adjustment, tighten lock nut to specified torque while hold-
ing adjusting screw stationary, and then make sure again that
valve lash is within specification.

When cold When hot
(Coolant tempera- | (Coolant tempera-
Valve ture is 15— 25°C | tureis 60— 68°C
clearance or 59 - 77°F) or 140 — 154°F)
specifica- Intake 0.13-0.17 mm 0.17 -0.21 mm
tion (0.005 - 0.007 in.) | (0.007 — 0.008 in.)
Exhaust 0.23-0.27 mm 0.27 - 0.31 mm
{0.009 — 0.011in.) | (0.011 —0.0121in.)
Special Tool

(A): 09917-18210

Tightening Torgue
(a): 12 N'm (1.2 kg-m, 9.0 Ib-ft)
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) @ @3 ®

A A ™ A

1. Clamp

6) After checking and adjusting valve lashes at valves (1), (2), (5)
and (7), (or (3}, (4), (6) and (8)) rotate crankshaft exactly one full
turn (360°) and check the same at valves (3), {4), (6) and (8) (or
(1), (2), (6) and (7)). Adjust them as necessary.

7) After checking and adjusting all valves, reverse removal proce-
dure for installation.

AIR CLEANER ELEMENT

REMOVAL AND iNSTALLATION

1} Remove air cleaner case clamps.

2) Remove air cleaner element from case.

3} Check air cleaner element for dirt.

4) lfnecessary, blow off dust by compressed air from air outlet side
of element.
If excessively dirty, replace element.

5) Reverse removal procedure for installation.
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1. Cylinder head
caver

2. Cylinder head
cover gasket

3. O-rings

1 Cylinder head
cover gasket

2. Q-rings

3. Cylinder head
cover

CYLINDER HEAD COVER
REMOVAL

1)
2)
3)

4)

Disconnect negative cable at battery.
Remove ignition coil assemblies with high-tension cord.
Disconnect PCV valve and breather hose from head cover.

Remove cylinder head cover with cylinder head cover gasket
and O-rings.

INSTALLATION

1)

2)

3)
4)
5)

Install O-rings and cylinder head cover gasket to cylinder head
cover.

NOTE:

Be sure to check each of these parts for deterioration or
any damage before installation and replace if found defec-
tive.

Install cylinder head cover to cylinder head and tighten cover
bolts to specified torque.

Tightening Torque
(a): 10 N'm (1.0 kg-m, 7.5 [b-ft)

NOTE:

When installing cylinder head cover, use care so that cylin-
der head cover gasket or O-rings will not get out of place
or fall off.

Install ignition coil assemblies with high-tension cord.
Connect PCV valve and breather hose to head cover.
Connect negative cable at battery.
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THROTTLE BODY AND INTAKE MANIFOLD

1. Intake manifold

2. Gasket

3. Intake manifold stiffener
4. Engine hook

5. Fuel delivery pipe

6. Throttle body

7. Throftle body gasket

8. EGR vaive (if equipped)

REMOVAL

1) Relieve fuel pressure according to fuel pressure relief proce-
dure described in section 6.

2) Disconnect negative cable at battery.

N 3) Drain cooling system.
D) L
C&(‘JJ // WARNING:

To help avoid danger of being burned, do not remove
= drain plug and radiator cap while engine and radiator
(errzriit!] i \\\\\\ @\\\\\\\ IL are still hot. Scalding fluid and steam can be blown out

O
7 1/6‘ under pressure if plug and cap are taken off too soon.

4) Remove air intake hose.
5) Disconnect following electric lead wires:
e EGR vaive (if equipped)
o Ground wires from intake manifold
e Engine coolant temperature sensor
e Injectors lead wires at the coupler
® EVAP canister purge valve
e Throttle position sensorldie air control valve
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6) Disconnect accelerator cable from throttle body.
7) Disconnect following hoses:
® Brake booster hose from intake manifold
e Canister purge hose from EVAP canister purge valve
e Engine cooling water (coolant) hose (outlet side) from throttle
body
e Radiator inlet hose from thermostat cap
¢ PCV hoses from intake manifold and throttle body
¢ Fuel feed hose and return hose from each pipe

8) Remove intake manifold with throttle body from cylinder head,
and then its gasket.

INSPECTION

® Using a straight edge and thickness gauge, check surface at a
total of 6 locations. If distortion limit, given below, is exceeded,
correct gasketed surface or replace intake manifold.

Limit of distortion: 0.07 mm (0.003 in.)

INSTALLATION

Reverse removal procedure for installation noting the followings.
® Use new intake manifold gasket.

e Tighten nuts to specified torque.

Tightening Torque
{a): 23 N-m (2.3 kg-m, 17.0 Ib-ft)

¢ Adjust accelerator cable play, referring to section 6E.

e Check to ensure that all removed parts are back in place. Rein-
stall any necessary parts which have not been reinstalied.

o Refill cooling system, referring to “ENGINE COOLING" section.

e Adjust water pump drive belt tension, referring to “ENGINE
COOLING” section.

e Upon completion of installation, turn ignition switch ON but en-
gine OFF and check for fuel leaks.

& Finally, start engine and check for engine coolant leaks.
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. Exhaust manifold

. Exhaust manifold cover

. Gasket

. Meated oxvgen sensor {if equipped)
. Engine hook

. Pipe gasket

. Exhaust pipe

e I IR B A B

EXHAUST MANIFOLD

WARNING:

To avoid danger of being burned, do not service exhaust
system while it is still hot. Service should be performed
after system cools down.

1. Gasket
2. Pipe gasket

REMOVAL

1) Disconnect negative cable at battery.

2) Disconnect heated oxygen sensor coupler (if equipped).

3) Remove exhaust manifold cover of exhaust manifold.

4) Remove or disconnect exhaust pipe from exhaust manifold.
5) Remove exhaust manifold and its gasket from cylinder head.

INSTALLATION
1) Instali new gasket to cylinder head.
2) Install exhaust manifold.
Tighten bolts and nuts to specified torque.

Tightening Torque
(a): 23 N'm (2.3 kg-m, 17.0 1b-ft)

3) Install pipe gasket and install exhaust pipe to exhaust manifold.
Before installing pipe gasket, check it for deterioration or dam-
age, and replace as necessary.

Tighten pipe fasteners to specified torque.

Tightening Torque
(b): 50 N‘m (5.0 kg-m, 36.5 Ib-ft}

4) Install upper cover to exhaust manifold.

5) Connect heated oxygen sensor connector and fit connector to
bracket. {if equipped)

8) Connect negative cable at battery.

7) Check exhaust system for exhaust gas leakage.
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TIMING BELT AND BELT TENSIONER

. Timing belt

. Tensioner

. Tensioner plate

. Tensioner spring

. Camshaft timing pulley
. Tensioner bolt

. Pulley bolt

. Seal

. Inside cover seal
10. Inside cover

11. Qutside cover seal
12. Qutside cover

13. Tensioner stud

WD BN -

REMOVAL

1) Disconnect negative cable at battery.

2) Drain engine coolant and disconnect inlet hose from radiator.

3) Remove power steering pump belt or A/C compressor belt, if
equipped.

4) Remove radiator cooling fan, water pump pulley, water pump
drive belt and fan shroud.

1. Crankshaft pulley

2. P/S pump pulley

3. A/C compressor
(if equipped)

4. P/S belt

5) Remove crankshatft pulley by removing 5 pulley bolts.

1. Pullay bolt

6) Remove timing belt outside cover.
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1. “V" mark on cylinder head
cover

2. Timing mark by “E” cn

@ \b camshaft timing beit pulley

3. Arrow mark on il pump
3 case
4 4. Punch mark on crankshaft
timing belt pulley

e

ofJ

3 1. Timing belt
2. Tensioner plate 4. Tensioner stud
3. Tensionerbolt 5. Spring

7) For installation of timing belt, align 4 timing marks as shown in
figure by turning crankshaft.

8) Remove timing belt tensioner, tensioner plate, tensioner spring
and timing belt.

1. Camshaft allowable turning range - - - By timing mark,
within 90° from V" mark on head cover on both right and
left.

2. Crankshaft allowable furning range - - - By punch mark,
within 80° from arrow mark on oil pump case on bath right
and left.

PP

CAUTION:

e After timing belt is removed, never turn camshaft
and crankshaft independently more than such an
extent as shown in figure. If turned, interference
may occur among piston and valves, and parts re-
lated to piston and valves may be damaged.

e Never bend timing belt.

INSPECTION
& Inspect timing belt for wear or ¢crack.
Replace it as necessary.
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1. Tensioner bolt
2. Tensioner

3. Tensioner plate

2. Timing mark by “E"

¢ Inspect tensioner for smooth rotation,

INSTALLATION
1) Install tensioner plate to tensioner.
Insert lug of tensioner plate into hole in tensioner.

2) Install fensioner and tensioner plate:

Do not tighten tensioner bolt with wrench yet. Hand tighten only
at this time.

Check to ensure that plate movement in arrow direction as
shown in figure causes tensioner to move inthe same direction.
If no associated movement between plate and tensioner oc-
curs, remove tensioner and plate again and reinsert plate lug
into tensioner hole.

3) Checkthat timing mark on camshaft timing belt pulley is aligned
with “V” mark on cylinder head cover. i not, align two marks by
turning camshaft but be careful not to turn it more than its allow-
able turning range which is described on page 6A-17.

4) Check that punch mark on crankshait timing beit pulley is
aligned with arrow mark on oil pump case. If not, aligntwo marks
by turning crankshaft but be careful not to turn it more than its
allowable turning range which is described on page 6A-17.
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1. Drive side of bett
2. Tensioner spring
3. Tensioner stug
4, Damper

{a}

1. Pin
2. Crankshaft pulley
3. Pulley bolt 1

5} Install timing belt and tensioner spring.

With two sets of marks aligned and tensioner plate pushed up,
instali timing belt on two pulleys in such a way that drive side of
belt is free from any slack.

And then install tensioner spring as shown in figure, and hand-
tighten tensioner stud.

NOTE:

e When installing timing belt, match arrow mark (> )} on
timing belt with rotating direction of crankshaft.

¢ In this state, No. 4 piston is at top dead center of com-
pression stroke.

6} To take up slack of timing belt, turn crankshaft two rotations

clockwise after installing it. After making sure that belt is free
from slack, tighten tensioner stud first and then tensioner bolt
to each specified torque.

Then confirm again that two sets of marks are aligned respec-
tively.

Tightening Torque

{a): 10 N'm (1.0 kg-m, 7.5 Ib-ft)

(b): 27 N'm (2.7 kg-m, 19.5 Ib-ft)

7} Install timing belt outside cover.

Before installing, make sure that seal is between water pump
and oil pump case.

Tightening Torgue

{(a): 10 N'm (1.0 kg-m, 7.5 Ib-ft)

8) Install crankshaft pulley.

Fit hole of pulley to pin on crankshaft timing belt pulley, and tight-
en pulley boits to specified torque.

Tightening Torque

(a): 16 N-m (1.6 kg-m, 11.5 Ib-ft)
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9) Install radiator fan shroud, water pump puiley, coocling fan and

water pump drive belt.
Adjust water pump drive belt tension, referring to “ENGINE
COOLING” section.

10) Install power steering pump belt or A/C compressor beit, if
equipped.
Adjust its belt tension, referring to section 0B.

11) Connect radiator inlet hose to radiator.

12) Refill cooling system, referring to “ENGINE COOLING” sec-
tion.

13) Connect negative cable to battery.

14) Verify that there is no coolant leakage at hose connection.
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OIL PAN AND OIL PUMP STRAINER

2. Qil pump strainer
3. Seal

4. Drain plug gasket
6. Drain plug

1) Drain engine cil by removing drain piug.

1. Qil pan
2. Drain plug

2) Remove clutch housing (torque converter housing for A/T) low-
er plate.

3) Remove oil pan and then oil pump strainer.

1. Cylinder block
2. Srainer
3. Oil pan
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CLEANING

e Clean mating surfaces of oil pan and cylinder block.
Remove oil, old sealant, and dusts from mating surfaces and oil
pan inside.

& Clean oil pump strainer screen.

INSTALLATION

1) Apply sealant to oil pan mating surface continuously as shown
in figure.

“A” Sealant: 99000-31150
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1. Oil pump strainer
2. Seal
3. Qilpan

1. Qil pan

1. Lower plate Qb%

2) Install oil pump strainer and oil pan.
install seal in the position as shown in figure.
Tighten strainer bolt first and then bracket bolt to specified
torque.

Tightening Torque
(a): 10 N'm (1.0 kg-m, 7.5 lb-ft)
(b): 10 N'm (1.0 kg-m, 7.5 [b-ft)

After fitting oil pan to cylinder block, run in securing bolts and
start tightening at the center: move wrench outward, tightening
one bolt at a time.

Tighten bolts to specified torque.

Tightening Torque
(c): 10 N'm (1.0 kg-m, 7.5 Ib-ft)

3) Install gasket and drain plug to oil pan.
Tighten drain plug to specified torque.

Tightening Torque
(a): 35 N-m (3.5 kg-m, 25.5 Ib-ft)

4) Install clutch (torque converter) housing lower plate.

5) Refill engine with engine oil, referring to item “ENGINE OIL
CHANGE" in section 0B.

8) Verify that there is no engine oil leakage and differential oil ieak-
age at each connection.
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1. Rotor plate 6. Pin

2. Inner rotor 7. Relief valve
3. Quter rotor 8. Spring

4. Gasket 9. Retainer

5. Pin 10. Retainer ring

1. Flywheel {Drive plate for A/T)
2. Pulley bolt
3. Crank timing belt pulley

i. Oil pump
2. Bolt

OIL PUMP

REMOVAL

1) Disconnect negative cable at battery.

2} Remove timing belt as previously outlined.
3} Remove generator and its bracket.

NOTE:
When installing bracket, fasten nut first.

4) Remove crankshatft timing belt pulley.
To lock crankshatft, engage speciai tool (gear stopper} with fly-
wheel ring gear (drive plate ring gear for A/T).
With crankshaft locked, remove crankshaft timing belt pulley
bolt.

Special Tool
(A): 09927-56010

5) Remove oil pan and oil pump strainer as previously outlined.
6) Remove oil pump assembly after removing bolts.
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1. Qil seal
2. Oil pump case

1. Quter rotor & S
2. Inner rotor 2 SN

1. QOuter rotor
2. Inner rotor

DISASSEMBLY

1) Remove oil level gauge guide bolt and pull out guide from oil
pump.

2) Remove rotor plate.

INSPECTION

e Check oil seal lip for fault or other damage. Replace as neces-
sary.
NOTE:

When installing oll seal, press-fit it till its end face is flush
with oil pump case end face.

e Check outer and inner rotors, rotor plate, and oil pump case for
excessive wear or damage.

MEASUREMENT

# Radial clearance
Check radial clearance between outer rotor and case, using
thickness gauge.
If clearance exceeds its limit, replace outer rotor or case.

Limit on radial clearance between outer rotor and case:
0.310 mm (0.0122 in.}

o Side clearance
Using straight edge and thickness gauge, measure side clear-
ance.

Limit on side clearance: 0.15 mm {0.005¢ in.)
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1. Cil pump
2. Cil level gauge guide
3. Guide seal

1. No. 1 bolts (short) 1, (a)
2. No. 2 bolis {long)

ASSEMBLY

1) Wash, clean and then dry all disassembled parts.

2) Apply thin coat of engine oil to inner and cuter rotors, oil seal lip
portion, and inside surfaces of oil pump case and plate.

3} Install outer and inner rotors to pump case.

4} Install rotor plate. Tighten 5 screw securely.
Aiter installing plate, check to be sure that gears turn smoothly
by hand.

5) Apply engine oil to guide seal and install guide seal and guide.

INSTALLATION

1) Install two oil pump pins and oil pump gasket to cylinder block.
Use a new gasket.

2) To prevent oil seal lip from being damaged or upturned when
installing oil pump to crankshatft, fit special tool (Oil seal guide)
to crankshaft, and apply engine oil to special tool.

Special Tool
(A): 09926-18210

3) Install oil pump to cylinder block.
Asthere are 2 types of oil pump bolts, refer to figure for their cor-
rect use and tighten them to specified torque.
Tightening Torque
{a): 10 N'‘m (1.0 kg-m, 7.5 Ib-ft)

4) Install rubber seal between oil pump and water pump.
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8. (@

1. Key

2. Crank timing belt pultey

3. Pulley bolt

4. Dowel pin {crankshait pulley pin}

5. Fiywheel
(Drive plate for A/ T)

{A}

5) Install timing pulley key and crank timing belt pulley. Refer to
figure for proper installation of these paris.
With crankshaft locked, tighten crank timing belt pulley bolt to
specified torque.

Tightening Torque
(a): 128 N'm {12.8 kg-m, 92.5 Ib-ft)

Special Tool
(A): 09927-56010

6) Install timing belt, tensioner, oil pump strainer, oil pan and oth-
er parts as previcusly outlined.
7} Checkto ensurethat allremoved parts are backin place. Rein-
stall any necessary parts which have not been reinstalled.
8) Adjust water pump drive belt tension, referring to “ENGINE
COOLING” section,
9) Adjust power steering pump belt tension or A/C compressor
belt tension, if equipped. Refer to section 0B.
10) Refill engine with engine oil, referring to item “ENGINE OIL
CHANGE” in section 0B.
11) Connect negative cable at battery.
12) Verify that there is no coolant leakage and each oil leakage at
each connection.
13) After completing installation, check oil pressure by running en-
gine.
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ROCKER ARMS, ROCKER SHAFT AND CAMSHAFT

1. Camshaft
2. Camshaft oil seal
3. Rocker arm shaft
4.0-ring
5. Rocker shaft bolt
6. Rocker arm (IN)
7.Rocker arm No. 1 (EX)
8. Rocker arm No. 2 (EX)
9. Valve adjusting screw
10. Valve adjusting screw
11. Clip
12. Lock nut (without flange)
12-1. Lock nut {with flange)
13. Rocker amm spring
14. Intake valve
15. Exhaust valve
16. Valve spring
17. Valve spring retainer
18. Vaive cotter
19. Valve spring seat
20. Valve stem seal

1. CMP sensor
2. CMP sensor case

1. Valve adjusting screw
2. Lock nut
3. Rocker arm

REMOVAL

1)
2)
3)
4)

Disconnect negative cable at battery.

Remove radiator referring to “ENGINE COOLING” section.
Remove timing belt as previously outlined.

Remove camshaft timing belt pulley by using special tool.

Special Tool
(A): 09917-68220

Remove cylinder head cover as previously outlined.

Disconnect CMP sensor connector and remove CMP sensor
case from cylinder head.

Place a container or rag under CMP sensor case, for a small
amount of oil flows out during removal of case.

After loosening alt valve adjusting screw lock nuts, turn adjust-
ing screws back all the way to allow all rocker arms to move free-
ly.
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1. Oil plug
2. Timing belt

inside cover

; / 425" " 1. Rocker arm (IN)
2. Clip

3. Rocker arm shaft

1. Rocker arm shait bolt
2. Rocker arm shaft

1. Rocker arm shaft
2. O-ring

8) Remove camshaft housing and camshatft.

NOTE:
To remove camshaft housing bolts, loosen them in such
order as indicated in figure, a little at a time.

9) Remove rocker arm shaft plug and timing belt inside cover.

10) Remove intake rocker arm with clip from rocker arm shaft.

NOTE:
Do not bend clip when removing intake rocker arm.

11) Remove rocker arm shatft boits.

12) Push off rocker arm shaft end to CMP sensor case side and
remove O-ring from shaft.
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13) Remove exhaust rocker arms and rocker arm spring by pulling
rocker arm shait to front side.

\ 2 1. Rocker arm (EX)
2. Rocker arm spring

EX : IN INSPECTION

Adjusting Screw and Rocker Arm

If tip of adjusting screw is badly worn, replace it.

Rocker arm must be replaced if its cam-riding face is badly worn.

2 1. Adjusting screw
3 2. Rocker arm
3. Cameriding face

Rocker Arm Shaft Runout
Using “V” blocks and dial gauge, check runout. If runout exceeds
its limit, replace rocker arm shaft.

Runout limit: 0.20 mm (0.008 in.)

Rocker Arm-to-Rocker Arm Shaft Clearance

Using a micrometer and & bore gauge, measure rocker shatft dia.
and rocker arm 1.D.

Difference between two readings is arm-to-shaft clearance on
which a limit is specified.

If limit is exceeded, replace shait or arm, or both.

ltem Standard Limit
15.985 — 16.005 mm
Rock D. —_
ocker arm 1.D (0.629 — 0.630 in.)

15.969 - 15.984 mm
Rook hatt dia. —
ockerarm shaltdia. | 1o 687 - 0.6203 in)

0.001 - 0.036 mm 0.02 mm
{0.0001 - 0.0014 in.) {0.0035 in.)

Arm-to-shaft clearance
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Cam Wear
Using a micrometer, measured height of cam. If measured height
is below limit, replace camshaft.

1. Camshaft housing

Cam height Standard Limit
Intake cam 36.184 — 36.344 mm 36.084 mm
(1.4246 — 1.4308 in.) (1.4206 in.)
Exhaust cam 35.900 — 36.060 mm 35.800 mm
(1.4134-1.4197 in.) (1.4094 in.)

Camshaft Runout

Hold camshaft between two “V” blocks, and measure runout by us-
ing a dial gauge.

If runout exceeds the limit, replace camshatt.

Runout limit: 0.10 mm (0.0039 in.)

Camshaft Journal Wear

Check camshaft journals and camshaft housings for pitting,
scratches, wear or damage.

It any malcondition is found, replace camshaft or cylinder head with
housing. Never replace cylinder head without replacing housing.

Check clearance by using gaging plastic.

The procedure is as follows.

1) Clean housing and camshatt journals.

2) Install camshaft to cylinder head.

3) Place a piece of gaging plastic the full width of journal of cam-
shaft (paralle! to camshaft).

4) Install camshatft housing, referring to page 6A-32.

5) Tighten camshatft housing bolts in such order as indicated in fig-
ure a little at a time till they are tightened to specified torque.

Tightening Torque
(a): 10 N-m (1.0kg-m, 7.5 1b-ft)

NOTE:
Do not rotate camshaft while gaging plastic is installed.
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1. Gaging plastic
2. Scale

4 m M Wl

1. Rocker arm spring
2. Rocker arm (EX)

1. Rocker arm shaft
2. O-ring

6) Remove housing and using scale on gaging plastic envelope,
measure gaging plastic width at its widest point.

Standard Limit
Journal 0.040 - 0.082 mm 0.12 mm
clearance (0.0016 — 0.0032 in.) (0.0047 in.)

If measured camshatt journal clearance exceeds limit, measure
journal (housing) bore and outside diameter of camshatit jour-
nal. Replace camshaft or cylinder head assembly whichever
the difference from specification is greater.

Standard

28.000-28.021 mm
(1.1024 - 1.1031 in.)
27.939 - 27.960 mm
{1.1000—1.1008 in.)

ltem

Camshaft Journal bore dia.

Camshaft journal O.D.

INSTALLATION

1) Apply engine oil to rocker arm shaft and rocker arms.

2) Install rocker arm shaft, rocker arm (exhaust side) and rocker
arm spring.

8) Check O-ring for damage or deterioration. With O-ring groove
in rocker arm shaft exposed to transmission side once, install
O-ring to rocker arm shaft.
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1. Parallel

1. Rocker arm
2. Clip
3. Pivot holding part

1. Timing belt side

2. Flywhesl side

* |ndicates position from timing
/ belt side. Install in numerical
order starting from timing belt
side.

| * Indicates direction of housing.
Install so that arrow is directed
toward timing belt side.

4) Set rocker arm shaft so that its cut part faces down and be-
comes in parallel with head cover mating surface.

5) Install rocker arm shatft bolts and tighten them to specified
torque.

Tightening Torque
{a): 10 N-m (1.0 kg-m, 7.5 Ib-ft)

6) Fillsmall amount of engine oil into arm pivot holding part of rock-
er arm shatt. install rocker arm (intake side) with ¢lips to rocker
arm shaft.

7) Apply engine oilto cams and journals on camshaft and put cam-
- shaft on cylinder head. Install camshatft housing to camshatt
and cylinder head.
¢ Apply engine oil to sliding surface of each housing against
camshaft journal.
® Apply sealant to mating surface of No.6 housing which will
mate with ¢ylinder head.

“A” Sealant: 99000-31110

® Embossed marks are provided on each camshaft housing,
indicating position and direction for installation.
Install housing as indicated by these marks.

& As camshaft housing No. 1 retains camshaft in proper posi-
tion as to thrust direction, make sure to first fit No. 1 housing
to No. 1 journal of camshafi securely.
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& After applying engine oil to housing bolts, tighten them tem-
porarily first. Then tighten them by foilowing seguence asin-
dicated in figure.

Tighten a little at a time and evenly among bolts and repeat
tightening sequence three to four times before they are
tightened to specified torque.

Tightening Torque
(@): 10 N'm (1.0 kg-m, 7.5 Ib-ft)

8) Instail camshatt oil seal.
After applying engine oil to oil seal lip, press-fit camshatt oil
seal till oil seal surface becomes flush with housing surface.

9) Install rocker arm shaft plug and timing belt inside cover.
Then tighten rocker arm shatt plug to specified torque.

Tightening Torgue
(a): 32 N'm (3.2 kg-m, 23.5 Ib-ft)

10) Install camshaft timing belt pulley to camshaft while fitting pin
on camshaft into slot at “E” mark.

1. Camshaft timing belt puiley 2. Dwell pin

11) Using special tool, tighten pulley bolt to specified torque.

Tightening Torque

(a): 59 N'm (5.9 kg-m, 43.0 Ib-ft)
Special Tool

{A): 09917-68220

12) Install belt tensioner, timing belt, outside cover, crankshaft
pulley and water pump belt as previously outlined.




ENGINE MECHANICAL 6A-33

1. O-ring

13) After applying sealant to part “A” as shown in figure at the left,
install CMP sensor case to cylinder head and tighten its fixing
bolts to specified forque.

“A” Sealant: 99000-31110

Tightening Torque
(a): 10 N'm (1.0 kg-m, 7.5 Ib-ft)

Connect CMP sensor connector.

14) Adjust valve clearance as previously outlined.

15) Install cylinder head cover.

16) Install radiator and refili cooling system referring to “ENGINE
COOLING” section.

17) Refill A/T fluid referring to “AUTOMATIC TRANSMISSION”
section.

18) Connect negative cable at battery.

19) Upon completion of installation, verify that there is no coolant
leakage or A/T fluid leakage (for A/T vehicle) at each connec-
tion.

20) Confirm that ignition timing is within specification referring to
“IGNITION SYSTEM” section.
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VALVES AND CYLINDER HEAD

/1
el "\ [ 2
i W , o
7 J ‘\ 1 ‘\‘ t" ." . ——— 3
1) 'It ’I’ -
iy ~ 4
I3 ,’
® o |="E'__F—._ 5
:> 1. Valve cotters
2. Valve spring retainer
- T 3. Valve spring
@ 4, Valve stem seal
5. Valve spring seat
6. Exhaust valve
LJ 7. intake valve

REMOVAL

1) Relieve fuel pressure according to fuel pressure relief proce-
dure described in section 6.

2) Disconnect negative cable at battery.

7N 3) Drain cooling system.
©__

ComerrilINN \%\\\\\uﬁ

s

——Tq o=

MW\\

4} Remove intake manifold stiffener.

1. Stiffener
2. Intake manifcld
3. Generator




ENGINE MECHANICAL 6A-35

5) Remove air intake hose.
6) Disconnect following electric wires:
¢ Ground wires from intake manifold
e Camshaft position sensor
¢ EGR valve (if equipped)
¢ EVAP canister purge valve
* Engine coolant temp. sensor
o Throttle position sensor
e [dle air control valve
e Fuel injector wires at the connecior
e Generator
e Ground cable from cylinder block
¢ Heated oxygen sensor
& Engine oil pressure switch
and then release wire harnesses from clamps.

7) Disconnect following hoses:
e Canister purge hose from EVAP canister purge valve
¢ Radiator outlet hose from inlet pipe
® Brake booster hose from intake manifold
e Heater inlet and outlet hose from pipe
e Fuel feed hose and return hose from each pipe
. ® AT fluid hose clamp from bracket
8) Disconnect accelerator cable from throttle body and each
clamp.
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"1”; Gamshaft pulley side
2", Distributor side

9) Remove cylinder head cover as previously outlined.
Loosen all valve lash adjusting screws fuily.

10} Remove timing belt and camshaft as previously outlined.

11) Remove generator adjust arm from intake manifold.

12) Remove air conditioning compressor adjust arm from cylinder
head. (if equipped)

13) Disconnect exhaust pipe from exhaust manifold.

14) Loosen cylinder head bolts in such order as indicated in figure
and remove them.

15) Check all around cylinder head for any other parts required to
be removed or disconnected and remove or disconnect what-
ever necessary.

16) Remove cylinder head with intake manifold and exhaust man-
ifold, using lifting device.
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DISASSEMBLY
¢ 1) For ease in servicing cylinder head, remove intake manifold
\ with throttie body and exhaust manifold from cylinder head.
® /\ 2) Remove intake rocker arm with clip from rocker arm shatt, re-
Ao IS, move rocker arm shatft bolts and remove exhaust rocker arms
/= \\: ‘_‘::E- _ §' anq sprlngs‘ by pulling its Sfllaft out to transmission s@e.
N s 3) Using special tool {Valve lifter), compress valve springs and
R Ak LN A then remove valve cotters by using special tool (Forceps) as
:‘:!Q_, 7 r‘:‘:% shown.
A !‘ Special Tool
Q (A): 09916-14510
- (B): 09916-14910
= (C): 09916-84511
/ 4) Release special tool, and remove spring retainer and valve
y spring.
:\\ 5) Remove valve from combustion chamber side.

6) Remove valve stem oil seal from valve guide, and then valve
spring seat.
NOTE:

Do not reuse oil seal once disassembled. Be sure to use
new oil seal when assembling.

2 1. Valve stem oil seal
2. Valve spring seat

7) Using special tool (Valve guide remover), drive valve guide out
from combustion chamber side to valve spring side.
Special Tool
{A): 09916-44910
NOTE:
Do not reuse valve guide once disassembled. Be sure to
use new valve guide (Oversize) when assembling.

8) Place disassembled parts except vaive stem seal and valve
guide in order, so that they can be installed in their original posi-

tion.
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INSPECTION

Valve Guides

Using a micrometer and bore gauge, take diameter readings on
valve stems and guides to check stem-to-guide clearance.

Be sure to take reading at more than one place along the length of
each stem and guide.

If clearance exceeds limit, replace valve and valve guide.

ltem Standard Limit
In 5.465 — 5.480 mm .
Valve stem (0.2152 - 0.2157 in.)
diameter Ex 5.440 — 5.455 mm L
(0.2142 - 0.2148 in.)
Valve guide In 5.600 - 5.512 mm .
L.D. Ex (0.2166 — 0.2170 in.)
In 0.020 — 0.047 mm 0.07 mm
Stem-to-guide {0.0008 — 0.0018in.) {0.0027 in.)
clearance Ex 0.045 - 0.072 mm 0.09 mm
{0.0018 — 0.0028 in.) {0.0035 in.)

If bore gauge is not available, check end defiection of valve stem
with a dial gauge instead.

Move stem end in directions (1) and (2) to measure end deflection.
If deflection exceeds its limit, replace valve stem and valve guide.

In 0.14 mm (0.005 in.)

Valve stem end deflection limit

Ex 0.18 mm (0.007 in.)

Valves

¢ Remove all carbon from valves.

® Inspect each valve for wear, burn or distortion at its face and
stem and, as necessary, replace it.

® Measure thickness of valve head. If measured thickness ex-
ceeds limit, replace valve.

Valve head thickness
Standard Limit
IN 0.8-1.2mm 0.6 mm (0.024 in.)

/ \ EX (0.03 - 0.047 in.) 0.7 mm (0.027 in,)

1. Vaive head thickness
2. 45°
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—I

-

e |nspect valve stem end face for pitting and wear. If pitting or wear
is found there, valve stem end may be resurfaced, but not so
much as to grind off its chamfer. When it is worn so much that

its chamfer is gone, replace vaive.

e Seating contact width:

Create contact pattern on each valve in the usual manner, i.e.,
by giving uniform coat of marking compound to valve seat and
by rotatingly tapping seat with valve head. Valve lapper (tool

used in valve lapping) must be used.

Pattern produced on seating face of valve must be a continuous
ring without any break, and the width of pattern must be within

specified range.

Standard seating width revealed | In

by contact pattern on valve face | Ex

1.1 -1.3mm
{0.0433 ~0.0512in.)
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1. Valve seat cutter

e Valve seat repair:

A valve seat not producing a uniform contact with its valve or

showing width of seating contact that is out of specified range

must be repaired by regrinding or by cutting and regrinding and
finished by lapping.

1} EXHAUST VALVE SEAT: Use valve seat cutters to make two
cuts as illustrated in figure. Two cutters must be used: the first
for making 15° angle, and the second for making 45° angle.
The second cut must be made to produce desired seat width.

Seat width for exhaust valve seat:
1.1 -1.3 mm (0.0433 - 0.0512 in.)

2} INTAKE VALVE SEAT: Cutting sequence is the same as for
exhaust valve seats.

Seat width for intake valve seat:
1.1 - 1.3 mm {0.0433 - 0.0512 in.)

3) VALVE LAPPING: Lap valve on seat in two steps, first with
coarse size lapping compound applied to face and the se-
cond with fine-size compound, each time using valve lapper
according to usual lapping method.

Cylinder Head
o Remove all carbon from combustion chambers.

NOTE:

Do not use any sharp-edged tool to scrape off carbon. Be
careful not to scuff or nick metal surfaces when decarbon-
ing. The same applies to valves and valve seats, too.

e Check cylinder head for cracks in intake and exhaust ports, com-
bustion chambers, and head surface.
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e Flatness of gasketed surface:

Using a straightedge and thickness gauge, check surface at a
total of 6 locations. If distortion limit, given below, is exceeded,
correct gasketed surface with a surface plate and abrasive pa-
per of about #400 (Waterproof silicon carbide abrasive paper):
place paper on and over surface plate, and rub gasketed surface
against paper to grind off high spots. Should this fail to reduce
thickness gauge readings to within limit, replace cylinder head.
Leakage of combustion gases from this gasketed joint is often
due to warped gasketed surface: such leakage resulis in re-
duced power output.

\ Limit of distortion: 0.05 mm (0.002 in.)

o Distortion of manifold seating faces:
Check seating faces of cylinder head for manifolds, using a
straightedge and thickness gauge, in order to determine wheth-
er these faces should be corrected or cylinder head replaced.

Limit of distortion: 0.10 mm (0.004 in.)
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Valve Springs
® Referring to data given below, check to be sure that each spring
—M is in sound condition, free of any evidence of breakage or weak-
N ening. Remember, weakened valve springs can cause chatter,

not to mention possibility of reducing power output due to gas
leakage caused by decreased seating pressure.

ltem Standard Limit
Valve spring 36.83 mm 35.67 mm
free length (1.4500in.) (1.4043 in.)
Valve spring | 10.7 - 12.5 kg for 31.5 mm | 9.3 kg for 31.5 mm
preload (23.6 —27.51b/1.24 in.) (20.5 Ib/1.24 in.)

® Spring squareness:
Use a square and surface plate to check each spring for square-
ness in terms of clearance between end of valve spring and
square. Valve springs found to exhibit a larger clearance than
limit given below must be replaced.

Valve spring squareness limit: 2.0 mm (0.079 in.)
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(8}

1. Valve guide protrusion (11.5 mm)

8}

ASSEMBLY

1)

2)

3)

4)

Before installing valve guide into cylinder head, ream guide hole
with special too! (11 mm reamer) so remove burrs and make it
truly round.

Special Tool
(A): 09916-34542
(B): 09916-38210

Install valve guide to cylinder head.

Heat cylinder head uniformly at a temperature of 80 to 100°C
(176 to 212°F) so that head will not be distorted, and drive new
valve guide into hole with special tools. Drive in new valve guide
until special tool (Valve guide installer) contacts cylinder head.
After installing, make sure that valve guide protrudes by 11.5
mm (0.45 in.} from cylinder head.

Special Tool
(C): 09916-56011
(D): 09916-58210

NOTE:

¢ Do not reuse valve guide once disassembled.
Install new valve guide (Oversize).

¢ Intake and exhaust valve guides are identical.

Valve guide oversize: 0.03 mm (0.0012 in.)
Valve guide protrusion (In and Ex): 11.5 mm (0.45 in.)

Ream valve guide bore with special tool (5.5 mm reamer).
After reaming, clean bore.

Special Tool
(A): 08916-34542
(B): 09916-34550

Install valve spring seat to cylinder head.
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Q

1. Vatve stem seal

1. Large-pitch

2. Small-pitch

3. Valve spring retainer side
4., Valve spring seal side

4 :
@ 1 1. Valve cotters

5)

7)

8)

Install new valve stem seal to valve guide.

After applying engine oil to seal and spindle of special tool
(Valve guide installer handle), fit oil seal to spindle, and then
install seal to valve guide by pushing special tool by hand.
After installing, check to be sure that seal is properly fixed to
valve guide.

Special Tool
(A): 09917-98221
(B): 09916-58210

NOTE:

¢ Do not reuse seal once disassembled. Be sure to install
new seal.

¢ When installing, never tap or hit special tool with a ham-
mer or else. Install seal to guide only by pushing special
tool by hand. Tapping or hitting special tool may cause
damage to seal.

Instail valve to valve guide.
Before installing valve to valve guide, apply engine oil to stem
seal, valve guide bore, and valve stem.

Install valve spring and spring retainer.

Each valve spring has top end (large-pitch end) and bottom end
{small-pitch end). Be sure to position spring in place with its bot-
tom end (small-pitch end) facing the botiom (valve spring seat
side).

Using special tool (Valve lifter), compress valve spring and fit
two valve cotters into groove in valve stem.

Special Tool

(A): 09916-14510
(B): 09916-14910
(C): 09916-84511
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1. Cylinder head gasket
2. Grankshatt pulley side
3. Flywheel side

“1”. Camshatt pulley side

9} Instali rocker arms, springs and rocker arm shaft as previously
outlined.
10} Install intake manifold and exhaust manifold.

INSTALLATION
1) Remove old gasket and oil on mating surfaces and install new
head gasket as shown in figure, that is, “TOP” mark provided
on gasket comes to crankshaft pulley side, facing up (toward
cylinder head side).

2) Check to make sure that oil jet (venturi plug) is installed and
if it is, that it is not clogged.
When installing it, be sure to tighten to specified torque.

Tightening Torque
(a): 5 N-m (0.5 kg-m, 4.0 Ib-ft)

3} Apply engine oil to cylinder head bolts and tighten them gradu-

ally as follows.

(1) Tighten all bolts to 35 N-m (3.5 kg-m, 25.0 Ib-ft) according
to numerical order in figure.

(2) Inthe same manner asin (1), tighten them to 55 N'm (5.5
kg-m, 40.0 Ib-ft).

(3) Inthe same manner as in (1) again, tighten them to speci-
fied torque.

Tightening Torque
(a): 68 N-m (6.8 kg-m, 49.5 1b-ft)
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4) Reverse removal procedure for installation.
5) Adjust water pump drive belt tension, referring to “ENGINE
COOLING” section.
6) Adjust power steering pump belt tension or A/C compressor
belt tensicn, if equipped. Refer to section 0B.
7) Adjust intake and exhaust valve lashes as previously outlined.
8} Adjust accelerator cable play. Refer to section 6E.
9} Check to ensure that all removed paris are back in place.
Reinstall any necessary parts which have not been reinstalled.
10} Refill cooling system referring to “ENGINE COOLING” sec-
tion.
11) Connect negative cable at battery.
12} Verify that there is no fuel leakage, coolant leakage and ex-
haust gas leakage at each connection.
13) Confirm that ignition timing is within specification referring to
“IGNITION SYSTEM” section.
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PISTON, PISTON RINGS, CONNECTING
RODS AND CYLINDERS
1. Topring 6. Connecling rod bearing cap
2. 2nd ring 7. Connecting rod bearing
3. Oilring 8. Piston pin
4. Piston 9. Piston pin circlip
5. Connecting red
REMOVAL
1) Remove cylinder head from cylinder block as previously out-
lined.

2} Drain engine oil.

3) Remove oil pan and oif pump strainer as previously outlined.

4) Mark cylinder number on alt pistons, connecting rods and rod
bearing caps, using silver pencil or quick drying paint.

5) Remove rod bearing caps.

8) Install guide hose over threads of rod bolts. This is to prevent
damage to bearing journal and rod bolt threads when removing
connecting rod.

7) Decarbon top of cylinder bore before removing piston from cyl-
inder.

8) Push piston and connecting rod assembly out through the top

o ‘ of cylinder bore.

7

|
1. Guide hoses ' ‘
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DISASSEMBLY

1) Using piston ring expander, remove two compression rings (Top
and 2nd) and oil ring from piston.

2) Remove piston pin from ¢onnecting rod.
® Ease out piston pin circlips, as shown.

1. Piston pin circlip

¢ Force piston pin out.

CLEANING

Clean carbon from piston head and ring grooves, using a suitable
tool.
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INSPECTION

Cylinders

® Inspect cylinder walls for scratches, roughness, or ridges which
indicate excessive wear. If cylinder bore is very rough or deeply
scratched, or ridged, rebore cylinder and use oversize piston.

e Using a cylinder gauge, measure cylinder bore in thrust and ax-

ial directions at two positions as shown in figure.
If any of following conditions is noted, rebore cylinder.

o 1) Cylinder bore dia. exceeds limit.
2 R 2) Difference of measurements at two positions exceeds taper

1. 50 mm (1.96 in.)
2.95mm (3.74in.)

limit.
. @ 3) Difference between thrust and axial measurements exceeds
’ out-of-round limit.

Cylinder bore dia. limit: 74.15 mm (2.9193 in.)
Taper and out-of-round limit: 0.20 mm (0.0039 in.)

NOTE:

If any one of four cylinders has to be rebored, rebore all
four to the same next oversize. This is necessary for the
sake of uniformity and balance.

Pistons

® |nspect piston for faults, cracks or other damaged.
Damaged or faulty piston should be replaced.

® Piston diameter:
As indicated in figure, piston diameter should be measured at a
position 23 mm (0.91 in.) from piston skirt end in the direction
perpendicular to piston pin.

Standard 73.970 — 73.990 mm
(2.9122 - 2.9130 in.)

(@] ize:
Piston OVZeSrSrIani 74.220 — 74.230 mm
diameter (0.0098 in.) (2.9220 — 2.9224 in.)
0.50 mm 74.470 — 74.480 mm
(0.0196 in.) (2.9319 — 2.9323in.)

1. 23mm (0.91in.)
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1. Piston ring
2. Thickness gauge

® Piston clearance:
Measure cylinder bore diameter and piston diameter to find their
difference which is piston clearance. Piston clearance should be
within specification as given below. If it is out of specification, re-
bore cylinder and use oversize piston.

Piston clearance: 0.02 — 0.04 mm (0.0008 —0.0015 in.)

NOTE:
Cylinder bore diameters used here are measured in thrust
direction at two positions.

& Ring groove clearance:
Before checking, piston grooves must be clean, dry and free of
carbon.
Fit new piston ring into piston groove, and measure clearance
between ring and ring land by using thickness gauge.
If clearance is out of specification, replace piston.

Ring groove clearance:
Top: 0.03 — 0.07 mm (0.0012 - 0.0027 in.}
2nd:0.02 - 0.06 mm (0.0008 —~ 0.0023 in.)

Piston Pin

e Check piston pin, connecting rod small end bore and piston bore
for wear or damage, paying particular attention to condition of
small end bore bush. If pin, connecting rod small end bore or pis-
ton bore is badly worn or damaged, replace pin, connecting rod
or piston.

e Piston pin clearance:
Check piston pin clearance in small end. Replace connecting
rod if its small end is badly worn or damaged or if measured
clearance exceeds limit.

item Standard Limit
Piston clearance 0.003 - 0.014 mm 0.05 mm
in small end (0.0001 - 0.0006 in.) {0.0020 in.)

Small-end bore:

19.003 — 19.011 mm (0.7482 — 0.7486 in.)
Piston pin dia.:

18.997 — 19.000 mm (0.7479 — 0.7480 in.)
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Piston Rings

To measure end gap, insert piston ring into cylinder bore and then
measure the gap by using thickness gauge.

If measured gap is out of specification, replace ring.

NOTE:
Decarbon and clean top of cylinder bore before inserting pis-
tonring.
Item Standard Limit
Top ring 0.2-0.35 mm. 0.7 mrp
{0.0079-0.0137 in.) {0.0275in.)
Piston ring . 0.35 - 0.50 mm 0.7 mm
2nd ring . .
end gap {0.0138 — 0.0197 in.) (0.0275in.)
Oil fing 0.1 - 0.4 mm . 1.7 mm
{0.0032 - 0.0157 in.) (0.0669 in.)

1. Cylinder block

2. Feeler gauge

3. Piston ring

4, 120 mm (4.72in.)

Connecting Rod

® Big-end side clearance:
Check big-end of connecting rod for side clearance, with rod
fitted and connected to its crank pin in the normal manner. If
measured clearance is found to exceed its limit, replace con-

necting rod.
ltemn Standard Limit
Big-end side 0.10-0.25 mm 0.35 mm
clearance (0.0039 — 0.0098 in.) (0.0137 in.)

¢ Connecting rod alignment:
Mount connecting rod on aligner to check it for bow and twist
and, if limit is exceeded, replace it.

Limit on bow: 0.05 mm (0.0020 in.}
Limit on twist: 0.10 mm (0.0039 in.)
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Crank Pin and Connecting Rod Bearings
® Inspect crank pin for uneven wear or damage. Measure crank

pin for out-of-round or taper with a micrometer. i crank pin is
damaged, or out-of-round or taper is out of limit, replace crank-
shaft or regrind crank pin referring to following step 6).

Connecting rod bearing size Crank pin diameter

41.982 ~42.000 mm
(1.6528 - 1.6535in.)

41.732 — 41.750 mm

Standard

0.25 mm (0.0098 in.) undersize

(1.6430 — 1.6437 in.)

L)

N
») o
-

LY

!ﬂi&fl’q

1. Rod bearing cap
2. Arrow mark
3. Crankshaft pulley side

Out-of-round and taper limit: 0.01 mm (0.0004 in.)

Rod bearing:

Inspect bearing shells for signs of fusion, pitting, burn or flaking
and observe contact pattern. Bearing shells found in defective
condition must be replaced.

Two kinds of rod bearing are available; standard size bearing
and 0.25 mm undersize bearing. To distinguish them, 0. 25 mm
undersize bearing has the stamped number (US025) on its
backside as indicated in figure, but standard size one has no
number.

Rod bearing clearance:

1) Before checking bearing clearance, clean bearing and crank
pin.

2) Install bearing in connecting rod and bearing cap.

3) Place apiece of gaging plastic to full width of crankpin as con-
tacted by bearing (parallel to crankshaft), avoiding oil hole.

4) Install rod bearing cap to connecting rod.
When installing cap, be sure to point arrow mark on cap to
crankshaft pulley side, as shown in figure. After applying en-
gine oil to rod bolts, tighten cap nuts to specified torque. DO
NOT turn crankshaft with gaging plastic installed.

Tightening Torque
(a): 35 N'm (3.5 kg-m, 25.5 Ib-ft)
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1. Gaging plastic
2. Scale

lor2

No. 1 Cylinder

No. 2 Cylinder
| -[-—— No. 3 Cylinder
[ No. 4 Cylinder

Flywheel
side

5) Remove cap and using a scale on gaging plastic envelope,
measure gaging plastic width at the widest point (clearance).
It clearance exceeds its limit, use a new standard size bearing
and remeasure clearance.

ltem Standard Limit
Bearing 0.020 - 0.050 mm 0.080 mm
clearance (0.0008 - 0.0019 in.) (0.0031 in.)

6) If clearance can not be brought to within its limit even by using
a new standard size bearing, repilace crankshaft or regrind
crankpin to undersize as follows.

Install 0.25 mm undersize bearing to connecting rod big end.
Measure bore diameter of connecting rod big end.
Regrind crankpin to following finished diameter.

Finished
crankpin

dia.

Measured big end

bore dia. (including| -

undersize bearing)

0.035 mm
(0.0014 in.)

ue.

ASSEMBLY
NOTE:

Confirm that bearing clearance is within above standard val-

Two sizes of piston are available as standard size spare part
so as to ensure proper piston-to-cylinder clearance. When
installing a standard size piston, make sure to match piston
with cylinder as follows.

a) Eachpiston has stamped number 1 or 2 as shown. it represents
outer diameter of piston.
b) There are also stamped numbers of 1 and 2 on the cylinder
block as shown. The first number represents inner diameter of
No.1 cylinder, the second number of No.2 cylinder, the third
number of No.3 cylinder and the fourth number of No.4 cylinder.
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Crankshatft
pulley side

Cirglip 1. Piston
2. Arrow mark
3. Connecting rod

4. Qil hole

The oil hole should
come on intake side

1. 1string
2. 2nd ring
3. Oitring

. Arrow mark

. 1string end gap

. 2nd ring end gap and
oil ring spacer gap

- Qil ring upper rail gap

. Oil ring fower rail gap

. Intake side

. Exhaust side

OF Dy~

-~ W]

c)

1)

2)

3)

Stamped number on piston and that on cylinder block should
correspond. That is, install number 2 stamped piston to cylinder
which is identified with number 2 and a number 1 piston to cylin-
der with number 1.

Piston Cylinder
MNumber Piston-to-cylinder
. Number .
at the top Quter diameter Bore diameter clearance
- (mark)
{mark) _
0.02 - 0.04
, 73.98 - 73.99 mm , 7401 -7402mm | 000 _00 ég:"s
{2.8126 - 28130 in.) (2.9138 - 2.9141in.) i ) )
0.02-0.04 mm
2 73.97 -73.98 mal'n 2 74.00 - 74.01 mfn (0.0008 — 0.0015
(2.9122 - 2.9126 in.) (2.9134 - 2.9138in.} in)

Also, a letter A, B or C is stamped on piston head but ordinarily
it is not necessary to discriminate each piston by this letter.

Install piston pin to piston and connecting rod:

After applying engine oil to piston pin and piston pin holes in pis-
ton and connecting rod, fit connecting rod to piston as shown in
figure and insert piston pin to piston and connecting rod, and
install piston pin circlips.

NOTE:
Circlip should be installed with its cut part facing either up
or down as shown in figure.

Install piston rings to piston:

e Asindicated in figure at the left, 1st and 2nd rings have “RN”,
“T” or “R” mark respectively. When installing these piston
rings to piston, direct marked side of each ring toward top of
piston.

® 1string differs from 2nd ring in thickness, shape and color of
surface contacting cylinder wall.

Distinguish 1st ring from 2nd ring by referring to figure.
e When installing oil ring, install spacer first and then two rails.

After installing three rings (1st, 2nd and oil rings), distribute their
end gaps as shown in figure.



ENGINE MECHANICAL 6A-55

2. Flywheel side

(A)

1. Rod bearing cap
2. Areow mark
3. Crankshaft pulley side

INSTALLATION OR CONNECTION
1} Apply engine oil to pistons, rings, cylinder wallis, connecting rod
bearings and crankpins.

NOTE:
Do not apply oil between connecting rod and bearing or be-
tween bearing cap and bearing.

2} Install guide hoses over connecting rod bolis.
These guide hoses protect crankpin and threads of rod boit from
damage during installation of connecting rod and piston assem-
bly.

3) When installing piston and connecting rod assembly into cylin-
der bore, point arrow mark on piston head to crankshaft pulley
side.

4) Install piston and connecting rod assembly into cylinder bore.
Use special tool (Piston ring compressor} to compress rings.
Guide connecting red into place on crankshaft.

Using a hammer handle, tap piston head to install piston into
bore. Hold ring compressor firmly against cylinder block until all
piston rings have entered cylinder bore.

Special Tool
(A): 09916-77310

5) Instail bearing cap:
Point arrow mark on cap to crankshatft pulley side.
Tighten cap nuts to specification.

Tightening Torque
{(a): 35 N-m (3.5 kg-m, 25.5 1b-ft)
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6) Reverse removal procedure for installation, as previously out-
lined.
7) Adjust water pump drive belt tension, referring to section CB.
8) Adjust power steering pump belt tension or A/C compressor
belt tension, if equipped. Refer to section 0B.
9) Adjustintake and exhaust valve lashes as previously outlined.
10) Adjust accelerator cable play. Refer to section 6E.
11) Checkto ensurethat allremoved parts are backin place. Rein-
stall any necessary parts which have not been reinstalled.
12) Refill engine with engine oil, referring to item “ENGINE OIL
CHANGE” in section 0B.
13) Refill cooling system referring to “ENGINE COOLING” sec-
tion.
14) Connect negative cable at battery.
15) Verify that there is no fuel leakage, coolant leakage, oil leak-
age and exhaust gas leakage at each connection.
16) Verify that ignition timing is within specification referring to
“IGNITION SYSTEM” section.
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UNIT REPAIR OVERHAUL

ENGINE ASSEMBLY

REMOVAL

1) Release fuel pressure in fuel feed line by referring to Fuel Pres-
sure Relief Procedure in section 6.

2) Disconnect negative cable from battery.

3) Remove engine hood.

2N 4) Drain cooling system.
Q@ ; % 5) Remove radiator fan and fan shroud.
c /

Refer to “ENGINE COOLING” section.

7
7

/ ~~
AN BN
) 4\\1\_;)? i/____‘_
— ] 9 4I\L(__-(:-')_
A
1. Drain plug \\

6) Remove air intake hose.
7) Disconnect following electric wires:
¢ Ground wires from intake manifold
o Camshaft position sensor
*® EGR valve (if equipped)
o EVAP canister purge valve
¢ Engine coolant temp. sensor
¢ Throttle position sensor
e |dle air control valve
e Fuel injector wire at the connector
e Generator
e Ground cable from cylinder block
e Heated oxygen sensor
e Engine ¢il pressure switch
and then release wire harnesses from clamps.
8} Remove starter motor.
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9) Disconnect following hoses:
e Canister purge hose from EVAP canister purge valve
Radiator outlet hose from inlet pipe
Brake booster hose from intake manifold
Heater inlet and outlet hose from pipe
Fue! feed hose and return hose from each pipe
A/T fluid hose clamp from bracket
10) Disconnect accelerator cable from throttle body and each
clamp.

11) With hose connected, detach A/C compressor and/or power
steering pump with bracket from cylinder block if equipped.

12) Loosen bolts fastening cylinder block and transmission.

13) Hoist vehicle.
14) Drain engine oil if necessary.
15} Remove exhaust pipe bolis.
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1. Lower plate

16) Remove clutch housing (torque converter housing) lower
plate.

17) Remove torque converter bolts (A/T).

Special Tool
(A): 09927-56010

18) Remove nuts fastening cylinder block and transmission.

19) Lower vehicle.

20). Support transmission with jack.
With A/T vehicle, don’t jack under A/T oil pan to support trans-
mission.

21} install liting device.

22) Remove engine mounting bracket nuts (R & L).

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

24) Remove engine assembly from chassis and transmission by
lifting a little, sliding towards the front side, and then carefully
hoist engine assembly.
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- N———

@

{a)

)

INSTALLATION

1) Lower engine assembly into engine compartment and connect
engine to transmission.

Hand-tighten bolts and nuts fastening cylinder biock and trans-
mission.

2) Tighten engine mounting bracket nuts (R & L).

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

3) Tighten bolts fastening cylinder block and transmission to spe-
cified torque.
Tightening Torque
(a): 80 N'm (8.0 kg-m, 58.0 Ib-ft)

4) Remove lifting device.

5) Reverse removal procedure for installation, noting the follow-
ing.
¢ Tighten torque converter bolts to specified torque (A/T).
Tightening Torque
(a): 65 N-m (6.5 kg-m, 47.0 Ib-ft)

& Tighten nuts fastening cylinder block and transmission to
specified torque.
Tightening Torque
(b): 80 N'm (8.0 kg-m, 58.0 Ib-ft)
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¢ Tighten bolts of exhaust pipes to specified torque.

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

6} Adjust water pump drive belt tension, referring to “ENGINE
COOLING” section.
7) Adjust power steering pump belt tension or A/C compressor
belt tension, if equipped. Refer to section 0B.
8) Adjust accelerator cable play. Refer to section 6E.
9) Checktoensure that allremoved parts are back in place. Rein-
stall any necessary parts which have not been reinstalled.
10) Refill engine with engine oil, referring to item “ENGINE OIL
CHANGE” in section 0B.
11} Refill cooling system referring to “ENGINE COOLING” sec-
tion.
12) Verify that there is no fuel leakage, coolant leakage and ex-
haust gas leakage at each connection.
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MAIN BEARINGS, CRANKSHAFT AND CYLINDER BLOCK

1. Cylinder block 7. Crankshaft 12. Qil seal housing

2. Front oil seal 8. Thrust bearing 13. Housing bolt

3. Main bearing 9. Rear oil seal 14. Input shaft bearing
cap 10. Pin 15. Flywheel

4. Bearing
5. Capbolt 11. Cil seal kousing gasket 16. Flywheel bolt
6. Timing pulley key
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REMOVAL

1) Remove engine assembly from body as previously outlined.
o . _ 2) Remove clutch cover, clutch disc and flywheel (drive plate for
g n A/T).

NS 8 Special Tool
ol OIS (A (A): 09924-17810

1. Flywheel bolt

1 3) Remove crankshaft pulley, timing belt and crankshaft timing
2 pulley.

- 4) Remove cylinder head assembly.

® 5) Remove oil pan and oil pump strainer.

6) RBemove oif pump.

i. Oil pump
2. Bolt

7) Remove oil seal housing.
8) Remove connecting rod bearing caps.

9) Loosen crankshaft bearing cap bolts in such order as indicated
in figure a little at a time and remove bearing caps.
10} Remove crankshaft from cylinder block.
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1. Thrust bearing

INSPECTION

Crankshaft

Crankshaft runout

Using a dial gauge, measure runout at center journal. Rotate
crankshaft slowly. If runout exceeds its limit, replace crankshaft.

Limit on runout: 0.06 mm (0.0023 in.)

Crankshaft thrust play

Measure this play with crankshaft set in cylinder block in the normal
manner, that is, with thrust bearing and journal bearing caps
installed.

Use a dial gauge to read displacement in axial (thrust) direction of
crankshatt.

If its limit is exceeded, replace thrust bearing with new standard
one or oversize one to obtain standard thrust piay.

ltem Standard Limit
Crankshaft 0.11-0.31 mm 0.38 mm
thrust play {0.0044 - 0.0122 in.) {0.01491in.)
2.500 mm
Thickness of crank- Standard (0.0984 in.)
shaft thrust bearing Oversize: 0.125 mm 2.563 mm
T {0.0049 in.) {0.1009 in.)

Qut-of-round and taper (uneven wear) of journals

An unevenly worn crankshaft journal shows up as a difference in
diameter at a cross section or along its length (or both). This differ-
ence, if any, is determined by taking micrometer readings.

ltany one of journals is badly damaged or if amount of uneven wear
in the sense explained above exceeds its limit, regrind or replace
crankshatft.

Limit on out-of-round and taper: 0.01 mm (0.0004 in.)
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N
1. Cylinder block

2. Upper half of bearing
3. Qil groove

Main Bearings

General information

e Service main bearings are available in standard size and 0.25
mm (0.0098 in.) undersize, and each of them has 5 kinds ot
bearings differing in tolerance.

e Upper half of bearing has oil groove as shown in figure. Install
this half with oil groove to cylinder block.

¢ On each main bearing cap, arrow mark and number are em-
bossed as shown in figure.
When installing each bearing cap to cylinder block, point arrow
mark toward crankshaft pulley side and install each cap from
that side to flywheel side in ascending order of numbers “1”, “2”,
“3", “4” and “5”. Tighten cap bolts to specified torque.

Inspection

Check bearings for pitting, scratches, wear or damage.

If any malcondition is found, replace both upper and lower halves.
Never replace one half without replacing the other half.

Main bearing clearance

Check clearance by using gaging plastic according to following

procedure.

1) Remove bearing caps.

2) Clean bearings and main journals.

3) Place a piece of gaging plastic to full width of bearing (paraliei
to crankshaft) on journal, avoiding oil hole.

4) Install bearing cap as previously outlined and evenly toque cap
holts to specified torque.
Bearing cap MUST be torgued to specification in order to as-
sure proper reading of clearance.

Tightening Torque

(a): 52 N'm (5.2 kg-m, 38.0 Ib-ft)

NOTE:

Do not rotate crankshaft while gaging plastic is installed.
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1. Gaging ptastic
2. Scale

1. Crank webs of No.2 and No.3 ¢ylinders

5} Remove cap and using scale on gaging plastic envelope, mea-
sure gaging plastic width at its widest point. If clearance ex-
ceeds its limit, replace bearing. Always repiace both upper and

lower inserts as a unit.

A new standard bearing may produce proper clearance. If not,
it will be necessary to regrind crankshatt journal for use of 0.25

mm undersize bearing.

After selecting new bearing, recheck clearance.

Standard Limit

Bearing clearance

0.014-0.034 mm 0.060 mm

(0.0006 — 0.0013 in.) {0.0023 in.)

Selection of main bearings

STANDARD BEARING:

If bearing is in malcondition, or bearing clearance is out of specifi-
cation, select a new standard bearing according to following proce-

dure and install it.

1} First check journal diameter by using following procedure.
As showninfigure, crank webs of No.2 and No.3 cylinders have

five stamped numerals.

Three kinds of numerals (“17, “2” and “3”) represent following

journal diameters.

Numerat stamped

Journal diameter

1

44.994 — 45.000 mm
(1.7714 - 17716 in.)

44,988 — 44.994 mm
(1.7712 - 1.7714 in.)

3

44 982 — 44.988 mm
(1.7709 - 1.7712in.)

The first, second, third, fourth and fifth (left to right} stamped nu-
merals represent journal diameters at bearing caps “17, “2”, “3”,

“4” and “5” respectively.

For example, in figure, the first (leftmost) numeral “3” indicates
thatjournal dia. at bearing cap “1” is within 44.982 — 44,988 mm,
and second one “1” indicate that journal dia. at cap “2” is within

44.994 — 45.000 mm.
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1. Paint

2) Next, check bearing cap bore diameter without bearing. On
mating surface of cylinder block, four alphabets are stamped as

shown in figure.

Three kinds of alphabets (“A”, “B” and “C”) represent following

cap bore diameters.

Bearing cap bore diameter
Alphabet stamped (v‘?ithoﬁt bearing)
A 49.000 — 49.006 mm
(1.9291 — 1.9294 in.)
B 49.006 — 49.012 mm
{1.9294 — 1.2296 in.)
G 49.012 - 49.018 mm
(1.8296 — 1.9298in.)

The first, second, third, fourth and fifth (left to right) stamped al-
phabets represent cap bore diameters of bearing caps “1”, “2”,

HSJ,’ ll4" and 115”, [’espectively_

For example, in figure, the first (leftmost) alphabet “B” indicates
that cap bore dia. of bearing cap “1” is within 49.006 — 49.012
mm, and the fifth (rightmost) alphabet “A” indicates that cap
bore dia. of cap “5” is within 49.000 — 49.006 mm.

3} There are five kinds fo standard bearings differing in thickness.
To distinguish them, they are painted in following colors at the

position as indicated in figure.

Each color indicates following thickness at the center of bear-

ing.

Color painted Bearing thickness

Green 1.999 —2.003 mm
(0.0787 - 0.0789 in.)

Black 2.002 — 2.006 mm
(0.0788 —0.0720 in.)

Colorless 2.006 - 2.009 mm
(no paint) {0.0789 - 0.0791 in.}

Yellow 2.008 —2.012 mm
(0.0791 - 0.0792 in.)

Blue 2.011 - 2.015 mm
(0.0792 — 0.0793 in.)




6A-68 ENGINE MECHANICAL

4) From numerals stamped on crank webs of No.2 and No.3 cylin-
ders and the alphabets stamped on mating surface of cylinder
block, determine new standard bearing to be installed to jour-
nal, by referring to table given below.

Forexample, if numeral stamped on crank web is “1” and alpha-
bet stamped on mating surface is “B”, install a new standard
bearing painted in “Black” to its journal.

Numeral stamped on crank web
(Journal diameter)

1 2 3

Alphabet stamped | A Green Black Colorless
on mating surface

(Bearing cap bore
dia.) C | Colorless Yellow Blue

Black Colorless Yellow

New standard bearing to be installed.

—— 5) Using gaging plastic, check bearing clearance with newly se-
lected standard bearing.

If clearance still exceeds its limit, use next thicker bearing and
recheck clearance.

6) When replacing crankshaft or cylinder block due to any reason,
select new standard bearings to be installed by referring to nu-
merals stamped on new crankshaft or alphabets stamped on
mating surface of new cylinder block.

1. Gaging plastic
2. Scale

UNDERSIZE BEARING (0.25 mm):

e 0.25 mm undersize bearing is available, in five kinds varying in
thickness.
To distinguish them, each bearing is painted in following colors
at such position as indicated in figure.
Each color represents following thickness at the center of bear-

ing.
Color painted Bearing thickness
Green & Red ((f 0132346__20102;321::)
Sack & e (0082700838 )
v Red only ((;2_ 35309:26.103:4??;.)
Yellow & Red (02_518%;30__26?5874:”?;.)
. Blue & Red (5_ 3:3__25,15?421;2,)
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® If necessary, regrind crankshatt journal and select under-size
bearing to use with it as follows.
1) Regrind journal to following finished diameter.

Finished diameter: 44.732 — 44.750 mm
(1.7611 - 1.7618 in.)

2) Using micrometer, measure reground journal diameter.
Measurement should be taken in two directions perpendicular
to each other in order to check for out-of-round.

3) Using journal diameter measured above and alphabets
stamped on mating surface of cylinder block, select an under-
size bearing by referring to table given below.

Check bearing clearance with newly selected undersize bear-
ing.

Measured journal diameter

44.744 — 44.750 mm
(2.0371 -2.0373 in.)

44,738 - 44.744 mm
(2.0369 — 2.0371in.)

44.732 — 44.738 mm
{(2.0367 — 2.0369 in.)

Alphabet stamped
on mating surface
of cylinder block

A Green & Red Black & Red Red only
B Black & Red Red only Yellow & Red
Red only Yellow & Red Biue & Red

Undersize bearing to be installed

1. Rear oil seal

¢
G

L)

\

1. Qil seal
2. Qil seal housing

Rear Oil Seal
Carefully inspect oil seal for wear or damage. If its lip is worn or
damaged, replace it.

For oil sealinstallation, press-fit rear oil seal so that oil seal housing
end face is flush with oil seal end face.
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1. 23 mm (0.91 in.)

Flywheel

e [f ring gear is damaged, cracked or worn, replace flywheel.

e if the surface contacting clutch disc is damaged, or excessively
worn, replace flywheel.

e Check flywheel for face runout with dial gauge.
If runout exceeds its limit, replace flywheel.

Limit on runout: 0.2 mm (0.0078 in.)

Cylinder Block

Distortion of gasketed surface

Using straightedge and thickness gauge, check gasketed surface
for distortion and, if flatness exceeds its limit, correct it.

ltem Standard Limit
Flatness 0.03 mm 0.06 mm
(0.0012 in.) {0.0024 in.)

Hening or reboring cylinders

1) When any cylinder needs reboring, all other cylinders must also
be rebored at the same time.

2) Select oversized piston according to amount of cylinder wear.

Size Piston diameter
74.220 - 74.230 mm
0/S0.25 (2.9220 — 2.9224 in.)
0/S 0.50 74.470 — 74.480 mm

(2.9319 — 2.9323 in.)

3) Using micrometer, measure piston diameter.

4) Calculate cylinder bore diameter to be rebored.
D=A+B-C

D:Cylinder bore diameter to be rebored.
A: Piston diameter as measured.
B: Piston clearance = 0.02 —0.04 mm
(0.0008 — 0.0015 in.)
C:Allowance for honing = 0.02 mm (0.0008 in.)
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5) Rebore and hone cylinder to calculated dimension.

NOTE:
Before reboring, install all main bearing caps in place and
tighten to specification to avoid distortion of bearing
bores.

6) Measure piston clearance after honing.

INSTALLATION

NOTE:

® All parts {o be installed must be perfectly clean.

» Be sure to oil crankshaft journals, journal bearings, thrust
bearings, crankpins, connecting rod bearings, pistons, pis-
ton rings and cylinder bores.

¢ Journal bearings, bearing caps, connecting rods, rod bear-
ings, rod bearing caps, pistons and piston rings are in com-
bination sets. Do not disturb such combination and make
sure that each part goes back to where it came from, when
installing.

1) Install main bearings to cylinder block.
One of two halves of main bearing, has an oil groove. Instali i
to cylinder block, and the other half without oil groove to bearing
cap.
Make sure that two halves are painted in the same color.

P A', I>
AT 1. Cylinder block
N 2. Upper half of bearing
3. Qil groove

1. Thrust bearing 1 2) Install thrust bearings to cylinder block between No.2 and No.3
2 Ollgroove cylinders. Face oil groove sides to crank webs.
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(&)

1. Short bolts
2. Longbolts

3)
4)

5

Ly

7)

Instali crankshaft to cylinder block.

install bearing cap to cylinder block, making sure to point arrow
mark (on each cap} to crankshaft puiley side. Fit them sequen-
tially in ascending order, 1, 2, 3, 4 and 5, starting from pulley
side.

After installing bearing cap stiffeners, tighten bearing cap boits
in such order as shown in figure a little at a time and repeat it till
they are tightened to specified torque.

Tightening Torque
(a): 52 N'm (5.2 kg-m, 38.0 Ib-ft)

NOTE:

After tightening cap bolts, check to be sure that crankshaft
rotates smoothly when turning it by 8.0 N'm (0.8 kg-m, 5.8
Ib-ft) torque or below.

Install new gasket and oil seal housing.

Do not reuse gasket removed in disassembly. Apply engine oil
to oil seal lip before installation. Tighten housing bolts to specifi-
cation.

Tightening Torque
(@): 11 N'm (1.1 kg-m, 8.0 Ib-ft)

NOTE:
As there are 2 types of housing bolts, refer to figure for their
correct use. -

After instafling oil seal housing, gasket edges might bulge out;
if s, cut them off to make them fiush with cylinder block and oil
seal housing.

Install oil pump.
Refer to item “Oil pump” for installation of oil pump.

Install flywheel (M/T model) or drive plate {A/T model).
Using special tool, lock fiywheel or drive plate, and torque its
bolts to specification.

Special Tool

{A): 09924-17810

Tightening Torque

(a): 76 N-m (7.6 kg-m, 55.0 lb-ft)
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©
pos

1. Rear mounting bracket
(ForM/T)

2., Rear mounting bracket
{For AIT)

. Rear mounting

. Left mounting bracket

. Left mounting

. Frame side bracke!

- Right mounting bracket

§. Rignht mounting

9. Frame side bracket

e R ]

8) Install pistons and connecting rods as previously outlined,
9) Install oif pump strainer and oil pan as previously outlined.

10) Install cylinder head assembly to cylinder biock as previously
outlined.

NOTE:

Tighten cylinder head bolts to specified torque as pre-
viously outlined and loosen them once till tightening
torque becomes “zero”. And then torque them to specifi-
cation again.

11) Install camshafi, crankshaft timing belt pulley, timing belt,
crankshait pulley, water pump pulley, etc., as previously out-
lined. ‘

12) Install clutch to flywheel (for M/T vehicle). For clutch installa-
tion, refer to “CLUTCH” section.

13) Install engine mountings brackets.

Tightening Torque

(a): 25 N'm (2.5 kg-m, 18.0 [b-ft)
(b): 55 N-m (5.5 kg-m, 40.0 Ib-ft)
(c): 45 N'm (4.5 kg-m, 32.5 Ib-ft)
(d): 50 N‘m (5.0 kg-m, 36.5 Ib-ft}

14) Install engine assembly to vehicle as previously outlined.
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TIGHTENING TORQUE SPECIFICATIONS

TIGHTENING TORQUE
FASTENING PARTS

N-m kg-m Ib-ft
Ol pressure switch 14 1.4 10.5
Valve adjusting screw lock nuts 12 1.2 9.0
Cylinder head cover bolts 10 1.0 75
Intake manifold nuts 23 23 17.0
Exhaust manifold nuts 23 23 17.0
Exhaust pipe bolts 50 5.0 36.5
Timing belt tensioner stud 10 1.0 7.5
Timing belt tensioner bolt 27 2.7 19.5
Timing belt cover bolts and nut 10 1.0 7.5
Crankshaft pulley bolt 16 1.6 1.5
Oil pump strainer bolt and stay bolt 10 10 5

Qil pan bolts and nuts

Qil pan drain plug 35 3.5 255

Oil pump rotor plate screws
Qil pump case bolts

10 1.0 7.5

Crankshaft timing belt pulley bolt 128 12.8 92.5

Camshatt housing bolts

Rocker arm shaft bolts 10 10 s
Rocker arm shaft plug 32 3.2 23.5
Camshaft timing belt pulley bolt 59 5.8 43.0
CMP sensor bolts 10 1.0 7.5
Cylinder head venturi plug 5 0.5 40
Cylinder head boits 68 6.8 49.5
Connecting rod bearing cap nuts 35 35 255
Bolt and nuts fastening T/M and cylinder block 80 8.0 58.0
Torque converter bolts (A/T) 65 6.5 47.0
Crankshaft main bearing cap bolts 52 52 38.0
Flywheel bolts {Drive plate bolts for A/T) 76 7.6 55.0

Engine mounting & bracket bolts and nuts Refer to 6A-73.
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SPECIAL TOOLS

4

3

. 09915-64510-001
Compression gauge

. 09915-64510-002

Connector

09915-64530

Hose

. 09915-67010
Attachment

-

BN

09918-08210
Vacuum gauge hose joint

09915-67310
Vacuum gauge

09915-77310
Qil pressure gauge

=

09926-18210

S

09917-68220

02917-18210 09927-56010 Qil seal guide o hatt pulley hold
Tappet adjuster wrench Gear stopper (Vinyl resin) amshalt pulley hoider
1. 09816-14510 &

Valve lifter
2. 09916-14910 09918-84511 09916-44910 09916-34542

Valve lifter attachment Forceps Valve guide remover Reamer handle

09916-38210
Reamer (11 mm)

N

09916-58210
Valve guide installer
handle

09916-56011
Valve guide installer
attachment

09916-34550
Reamer (6.5 mm)
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9

09917-98221
Valve stemn seal installer

09918-77310
Piston ring compressor

09924-17810
Flywheel holder

09915-47330
Qil filter wrench

REQUIRED SERVICE MATERIALS

MATERIALS

RECOMMENDED
SUZUKI PRODUCT

USE

Sealant

SUZUKI BOND NO. 1207C
{99000-31150)

e Mating surfaces of cylinder block and oil pan.

Sealant

SUZUKI BOND NO. 1215
(99000-31110)

and cylinder head.

e Mating surfaces of camshaft housings (No.8).
¢ Mating surfaces of camshaft position sensor case




ENGINE COOLING 6B-1

SECTION 6B

ENGINE COOLING

CONTENTS

GENERAL DESCRIPTION
D AGINO SIS ... e e e

MAINTENANCE
Coolant

..................................................................

...........................................................................
.................................................................................

............................................................................

CooliNg System SerViCe ..ot e
Cooling System Flush and Refill
Water Pump Belt Tension
ON-VEHICLE SERVICE
1070 o 1o 1A -1 1] o Vo
Cooling Water Pipes or Hoses
B 41= 3310 - |
Water Pump Belt and Cooling Fan
Radiator

............................................................

..................................................................

.................................................................................

.............................................................................

............................................................




6B-2 ENGINE COOLING

GENERAL DESCRIPTION

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

COOLING SYSTEM CIRCULATION

13

"

10—t

. Radiator

. Cooling fan

. Thermostat

Water pump

. Radiatorinlet hose
. Radiator outlet hose
. Water inlet pipe

. Throttle bogy

. Heater inlet hose 6
10. Heater outlet hose

11. Heater core

12. Reservoir tank

13. Radiator cap

14. Water pump belt

15, Cylinder blogk

16. Cylinder head

17, Intake manifold
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At valves
closed

4. To reservoir fank
5. Pressure in radiator

1. Pressure valve
2. Ventilation valve
3. From reservoir tank

-=-FU.L==-/2

. Reservoir tank
. Full level mark
. Low level mark
. Arrow mark

1
2
3
4

RADIATOR CAP

A pressure-vent cap is used on the radiator. The cap contains a
pressure valve and ventilation valve,

The cap has its face marked 0.9, which means that its pressure
valve opens at 0.9 kg/cm? (12.8 psi, 90 kPa).

NOTE:

Po not remove radiator cap to check engine coolant level;
check coolant visually at the see-through coolant reservoir
tank.

Coolant should be added only to reservoir tank as necessary.

WARNING:

As long as there is pressure in the cooling system, the tem-
perature can be considerably higher than the boiling tem-
perature 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
instantaneously and possibly with explosive force, spew-
ing the solution over engine, fenders and person removing
cap. If the solution contains flammable anti-freeze such as
alcohol (not recommended for use at any time), there is also
the possibility or causing a serious fire.

COOLANT (WATER) RESERVOIR TANK

A “see-through” plastic reservoir tank is connected to the radiator
by a hose.

Coolant level should be between “FULL” and “LOW” marks on the
reservoir tank.

Coolant should be added only to the reservoir tank as necessary.

NOTE:
When installing reservoir tank cap, set arrow marks on the
tank and cap as left figure.
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1. Air bleed valve

WATER PUMP

The centrifugal type water pump is used in the cooling system.
The pump impeller is supported by a totally sealed bearing.
The water pump can not be disassembled.

THERMOSTAT

A wax pellet type thermostat is used in the cooling system.

The temperature at which the valve begins to open is stamped on
thermostat.

In the top portion of the thermostat, an air bleed valve is provided:;
this valve is for venting out the gas or air, if any, that is accumulated
in the circuit.

Thermostat functional spec. = 1.5°C (34.7°F)

Temp. at which valve begins 88°C (190°F)

to open

Temp. at which valve become 100°C (212°F)

fully open

Valve lift More than 8 mm at 100°C
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1. Cootingfan
2. Fanclutch
3. Bimetal

COOLING FAN CLUTCH

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

NOTE:
Do not disassemble clutch assembly.

WARNING:
Keep hands, tools, and clothing away from engine cooling

fan to help prevent personal injury.

COOLANT (WATER) TEMP. GAUGE

A water temp. gauge is located at intake manifold.
This gauge activates a temp. meter in the instrument cluster,
When installing, wind sealing tape on gauge thread and tighten it.
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DIAGNOSIS

Condition

Possible cause

Correction

Engine overheats

e Loose or broken water pump belt
e Not enough coolant

o Fauity thermostat

& Fauity water pump

¢ Dirty or bent radiator fins

e Coolant leakage on cooling system
® Defective cooling fan clutch

¢ Plugged radiator

® Faulty radiator cap

® Maladjusted ignition timing
® Dragging brakes

¢ Slipping clutch

Adjust or replace.

Check coolant level and add as
necessary.

Replace.

Replace.

Clean or remedy.

Repair.

Check and replace as necessary.
Check and replace radiator as
necessary.

Replace.

Adjust.

Adjust brake.

Adjust or replace.
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MAINTENANCE

COOLANT

The coolant recovery system is standard. The coolant
in the radiator expands with heat, and the overflow is
collected in the reservoir tank.

When the system cools down, the coolant is drawn
back into the radiator.

The cooling system has been filled at the factory with
a quality coolant that is either 50/50 mixture of water
and anti-freeze/anti-corrosion coolant (ethylene gly-
col antifreeze).

The 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 boiling.
This should be done even if freezing temperatures
are not expected.

® 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).

For manual and automatic
transmission model

o £ ing tem i °C -186 -36
r4
g reezing temperature °F 3 -33
N S Anti-freeze/Anti-corrosion coolant o
w = . % 30 50
w b concentration
w O tr. 1.35/3.15 2.25/2.25
% % (5;; Ratio of compound to cooling water US pt. 2.85/6.65 4.75/4.75
Imp. pt. 2.37/5.53 3.95/3.95
; : 3.8 liters
E
E |->'- ngine, radiator and heater (8.0/6.7 US/Imp pt.)
< O . 0.7 liters
- |
3 § Reservoir tank (1.5/1.2 US/Imp pt.)
00 4.5 liters
Total
(9.5/7.9 US/Imp pt.)

NOTE:

¢ Alcohol or methanol base coolant or plain water alone should not be used in cooling system at any time

as damage to cooling system could occur.

® Even in a market where no freezing temperature is anticipated, mixture of 70% water and 30% ethylene
glycol antifreeze (Antifreeze/ Anticorrosion coolant) should be used for the purpose of corrosion protec-

tion and lubrication.
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COOLANT LEVEL

To check level, look at “see-through” reservoir tank.
It is not necessary to remove radiator cap to check coolant level.

WARNING:

,ﬁ To help avoid danger of being burned:

1 ¢ do not remove reservoir tank cap while coolant is “boil-
ing”, and

¢ do not remove radiator cap while engine and radiator are
still hot.

Scalding fluid and steam can be blown out under pressure

if either cap is taken off too soon.

L FL 2

When engine is cool, check coolant ievel in reservoir tank.

A normal coolant level should be between “FULL” and “LOW”
marks on reservoir tank.

If coolant levelis below “LOW” mark, remove reservoir tank cap and
add proper coolant to tank to bring coolant level up to “FULL” mark.
Then, reinstali cap.

NOTE:

e If proper quality antifreeze is used, there is no need to add
extra inhibitors or additives that claim to improve system.
They may be harmful to proper operation of system.

1. Reservoir tank ® When installing reservoir tank cap, set arrow marks on tank
e o (el mark and cap as left figure.
4, Arrow mark
COOLING SYSTEM SERVICE
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.

Cooling system should be serviced as follows.

1) Check cooling system for leakage or damage.

2) Wash radiator cap and filler neck with clean water by removing
radiator cap when engine is cold.

3) Check coolant for proper level and freeze protection.

4) Using a pressure tester, check system and radiator cap for prop-
er pressure holding capacity 0.9 kg/cm?2 (12.8 psi, 90 kPa). If re-
placement of cap is required, use proper cap specified for this
vehicle.
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1. Radiatorcap
2. Ear
3. Reservoir tank hose

1. Drain plug

NOTE:

After installing radiator cap to radiator, make sure that its
ear is aligned with reservoir tank hose as shown in figure.
If not, turn cap more to align its ear with hose.

5) Tighten hose clamps and inspect all hoses.
Replace hoses whenever cracked, swollen or otherwise deterio-
rated.

6) Clean frontal area of radiator core.

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 leit.

WARNING:

To help avoid danger of being burned, do not remove ra-
diator cap while engine and radiator are still hot. Scald-
ing fluid and steam can be blown out under pressure 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 plug. 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.
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7) Disconnect hose from water reservoir tank. Remove tank and

- pour out any fluid. Scrub and clean inside of tank with soap and
fﬁ water. Flush it well with clean water and drain.

Reinstall tank and hose.

8) Add 50/50 mixture of good quality ethylene glycol antifreeze
—fuL e=2 and water to radiator and tank.
Fill radiator to the base of radiator filler neck and reservoir tank
to “FULL” level mark. Reinstall reservoirtank cap setting the ar-
row marks on the tank and cap as left figure.

|

1. Reservoirtank
2. FULL tevel mark
3. LOW level mark
4, Arrow mark

9} Run engine, with radiator cap removed, until radiator upper
hose is hot.
10) With engine idling, add coolant to radiator until level reaches
the bottom of filler neck. Install radiator cap, making sure that
the ear of cap lines up with reservoir tank hose.
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WATER PUMP BELT TENSION

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 beit, refer to page 6B-14 for proce-
dure,

\ 10k (22 bs 2) Check belt for tension. Belt is in proper tension when it deflects
2. Adil?s{ing bofx 6 t0 8 mm (0.24 — 0.32 in.} under thumb pressure (about 10kg
or 22 Ib.}.

Belt tension “a”: 6 — 8 mm (0.24 - 0.32 in.)
as deflection/10 kg (22 Ibs)

NOTE:
When replacing belt with a new one, adjust belt tension to
5-7mm (0.20 - 0.27 in.).

3) W belt is too tight or too loose, adjust it to proper tension by dis-
placing generator position.

4) Tighten generator adjusting bolt and pivot bolts.

5) Connect negative cable at battery terminal.
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1. Radiator cap

ON-VEHICLE SERVICE

WARNING:

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

¢ Also be sure to disconnect negative cord from battery ter-
minal before removing any part.

COOLANT DRAINING

1) Remove radiator cap.

2) Loosen drain plug on radiator to drain coolant.

3) After draining coolant, be sure to tighten drain plug securely.

4) Fill cooling system. (Refer to item COOLANT of MAINTE-
NANCE)

COOLING WATER PIPES OR HOSES

REMOVAL

1} Drain cooling system.

2} To remove these pipes or hoses, loosen screw on each pipe or
hose clip and pull hose end off.

INSTALLATION

install removed parts in reverse order of removal procedure, noting

the following.

® Tighten each clamp bolt securely.

& Refill cooling system with proper coolant, referring to description
on COOLANT of MAINTENANCE.
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THERMOSTAT

REMOVAL

1) Drain cooling system and tighten drain plug.

2) Disconnect thermostat cap from intake manifold.
3) Remove thermostat.

3

N

. Intake manifold
. Thermostat

. Thermostat cap
. Air bleed valve
Mark

LN TECE

INSPECTION

1) Make sure that air bieed valve of thermostat is clear. Shouid this
valve be clogged, engine would tend to overheat.

2) Check valve seat for some foreign matters being stuck which
prevent valve from seating tight.

1. Airbleed valve

3) Check thermostatic movement of wax pellet as follows:

o Immerse thermostat in water, and heat water gradually.

o Check that valve starts to open at specification temp.

o If valve starts to open at a temperature substantially below or
above, thermostat unit should be replaced with a new one.
Such a unit, if re-used, will bring about overcooling or over-
heating tendency.

1. Thermostat
2. Thermometer
3. Heater
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INSTALLATION

1} When positioning the thermostat on the intake manifold, be sure
to align its air breather valve with mark.

2} Install thermostat cap to intake manifold.

3) Fill the cooling system.

/
. Intake manitold
. Thermostat
. Thermostat cap

. Air bleed vatve
Mark

G

WATER PUMP BELT AND COOLING FAN

REMOVAL
1) Remove radiator shroud securing bolts and cooling fan securing
nuts.
&
\

1. Radiator shroud securing bolt

2) Then remove radiator shroud and cooling fan at the same time.
3) Loosen water pump drive belt tension.
When servicing vehicle equipped with A/C, remove compressor
drive belt before removing water pump belt.
4) Remove pump belt.

INSTALLATION

Once cooling fan or water pump belt has been removed, make sure
to tighten bolts and nuts securely in reinstallation and adjust pump
belt tension to specification. (For specified tension, refer to p.

6B-11)
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1. 10kg (22 Ibs}
2. Dellection
3. Adijusting bolt

1. Bolt

WATER PUMP BELT TENSION INSPECTION

1) Check belt tension. It should be within specification. Refer to
page 6B-11.

2) If tension is out of specification, adjust it.
For its adjustment, refer to WATER PUMP BELT TENSION on
page 6B-11.
After adjustment, be sure to tighten boits.

COOLING FAN CLUTCH INSPECTION

Inspect fiuid coupling for cil leakage.

If necessary, replace fan clutch assembly. Do not disassemble
clutch assembly.

RADIATOR

REMOVAL

1) Drain cooling system.

2) Loosen water pump drive belt tension.

3) Remove radiator shroud and cooling fan at the same time.

4) Disconnect water hoses from radiator.

5) With automatic transmission (A/T) vehicle, disconnect addition-
al 2 fluid hoses from radiator.
Place some container under radiator to receive A/T fluid which
will flow out when hose is disconnected.

6) Remove radiator after removing 2 bolts.

INSPECTION

If the water side of the radiator is found excessively rusted or cov-
ered with scales, clean it by flushing with the radiator cleaner com-
pound.

This flushing should be carried out at regular intervals for scale or
rust formation advances with time even where a recommended
type of coolant is used. Periodical flushing will prove more economi-
cal.

Inspect the radiator cores and straighten the flattened or bent fins,
if any. Clean the cores, removing road grimes and trashes.
Excessive rust or scale formation on the wet side of the radiator low-
ers the cooling efficiency.

Flattened or bent fins obstruct the flow of air through the core to im-
pede heat dissipation.

Radiator flushing Two years
interval {recommended)
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1. Crankshaft pulley

2. Pulley bolt

3. Timing belt pulley
bolt

/>

1. Timing bett
outside cover

1
1. Timing belt
2. Tensioner plate
3. Tensioner bolt
4. Tensioner stud

INSTALLATION
Reverse removal procedures.

NOTE:

¢ Refill cooling system with proper coolant referring to COOL-
ANT item of MAINTENANCE.

¢ With automatic transmission car, fill A/T fluid up to specified
level. (For procedure to check A/T fluid and its level, refer to
SECTION 7B.)

® After installation, check each joint for leakage.

WATER PUMP

REMOVAL

1) Drain cooling system.

2} Remove the radiator shroud and cooling fan at the same time.

3) Loosen water pump drive belt tension.
Then remove water pump pulley and pump drive belt.

4) Remove crankshaft pulley by removing pulley bolts. Crank-
shaft timing belt pulley bolt at the center is needs not to be loos-
ened.

5} Remove timing belt outside cover.

6) Loosentensioner bolt and stud, and remove belt from crank tim-
ing belt pulley and camshaft pulley after pushing up tensioner
plate fully with finger as shown in Figure.

7) Remove timing belt tensicner, plate and spring.
8} Remove water pump assembly.
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1. Rubber seal

INSPECTION

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

o Rotate water pump by hand to check for smooth operation.
If pump does not rotate smoothly or makes an abnormal noise,
replace it.

INSTALLATION
1) Install new pump gasket to cylinder block.
2) Install water pump to cylinder block.

Tightening Torque
{a): 10 N-m (1.0 kg-m, 7.5 Ib-ft)

3} After installing water pump, install rubber seal between water
pump and oil pump, and another between water pump and cylin-
der head.

4) Instali belt tensioner plate, tensioner, tensioner spring, timing
belt and timing belt outside cover.

NOTE:

e Special care must be used when installing belt tensioner
and timing belt. Be sure to refer to SECTION 6A “TIMING
BELT” of this manual.

e Torque each bolt and nut to specification.

5) Install crankshait pulley, water pump pulley, pump drive belt,
cooling fan and radiator shroud.

6) Adjust intake and exhaust valve lashes.
{For adjustment and related data, refer to SECTION 6A of this
manual).

7) Adjust water pump belt tension.
(Refer to p. 6B-11).

8) Connect negative cable at battery.

9) Fill the cooling system.
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TIGHTENING TORQUE SPECIFICATION

FASTENING PARTS TIGHTENING TORQUE
N-m kg-m Ib-ft
Water pump bolt 10 1.0 7.5

REQUIRED SERVICE MATERIAL

RECOMMENDED
MATERIALS SUZUKI PRODUCT USE
Engine coolant Anti-freeze/Anti-corrosion coolant | Additive to engine cooling system
(Ethylene glycol base coolant) for improving cooling efficiency and
for protection against rusting.
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SECTION 6C

ENGINE FUEL

CONTENTS

GENERAL DESCRIPTION ................ 6C- 2 ON-VEHICLE SERVICE ................ 6C- 4
FuelSystem ...t 6C- 2 FuelLines .....ovviiiiiinniiiiiannt. 6C- 4
FuelTank .....viinrvennniiiaann 6C- 2 FuelFillerCap ..........coiviinnnnnn, 6C- 4
Fuel Pump Assembly (with fuel filter, FuelTank .....coiiiiiiiiiiiiinnnnns 6C- 5

fuel level gauge and fuel cut valve) ....6C- 3 Fuel Pump Assembly (with fuel filter,
FuelFillerCap ..........ccciviiiiuan, 6C- 3 fue! level gauge and fuel cut valve) ....6C- 7
TIGHTENING TORQUE SPECIFICATION . 6C- 9
SPECIALTOOL ............coviennnt. 6C- 9

CAUTION:

AMONG THE CARS OF THIS MODEL, THERE ARE THOSE EQUIPPED WITH A CATALYTIC CONVERTER
AND THOSE WITHOUT ONE DEPENDING ON STATUTORY REGULATIONS OF EACH COUNTRY. FOR
THOSE WITH A CATALYTIC CONVERTER, BE SURE TO USE UNLEADED FUEL ONLY. USE OF LEADED

AND/OR LOW LEAD FUEL CAN RESULT IN ENGINE DAMAGE AND REDUCE THE EFFECTIVENESS OF
THE EMISSION CONTROL SYSTEM.




6C-2 ENGINE FUEL

GENERAL DESCRIPTION
FUEL SYSTEM

The main components of the fuel system are fuel tank, fuel pump assembly (with fuel filter and fuel level gauge
and fuel cut valve), fuel feed line, fuel return line and fuel vapor line.
For the details of fuel flow and fuel vapor flow, refer to “ENGINE AND EMISSION CONTROL SYSTEM” section.
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. Fueltank

. Fuel pump assembly
. Breather hose

. Fuelfilter cap
Fuelfeed line

. Fuelreturn ling

. Fuglvaporiine

. Fuel filler neck

PNOAR N

FUEL TANK

The fuel tank is located under the rear section of the vehicle. The
fuel pump assembly is installed in fuel tank. Whenever servicing the
fuel pump assembly, the fuel tank must be removed from the ve-
hicle.
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. Fuelpump agsembly

. Fual filter

. Suction filter (pump filter)
. Fuel cut valve

. Fuel sender {level) gauge
. Fuel pump

[ R4 I A

/ z/ AP IAY
1
L
l

1. Vacuum relief valve
2. Gasket

FUEL PUMP ASSEMBLY (WITH FUEL FILTER,
\LIE\\II\EIE_)GAUGE (SENSOR) AND FUEL CUT

The fuel pump assembly consists of fuel pump, fuel filter, fuel send-
er (level) gauge (sensor) and fuel cut valve.

Fuel Pump
For structure and operation of the fuel pump, refer to Section 6E.

Fuel Cut Valve

The fuel cut valve consists of a float and a spring. It allows only the
fuel vaporto flow into the canister and prevents the fuel from flowing
into the canister.

FUEL FILLER CAP

The fuel tank filler neck has a vacuum cap.

A ratchet tightening device on the threaded fuel filler cap reduces
the chances of incorrect installation, which would prevent sealing
fuel vapors.

After the gasket on fuel filler cap and the filler neck flange contact,
the ratchet produces a loud clicking noise, indicating the seal has
been set.

This cap has a vacuum relief valve inside.

The vacuum relief valve opens to relieve the vacuum created in the
fuel tank.
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1. Fuel filler cap
2. Gasket

ON-VEHICLE SERVICE

Before work, refer to PRECAUTION ON FUEL SYSTEM SERVICE
in SECTION 0QA.

FUEL LINES

Due to the fact that fuel feed line is under high pressure, use special
care when servicing it.

INSPECTION

Visually inspect fuel lines for evidence of fuel leakage, hose crack
and deterioration, or damage. Make sure all clamps are secure. Re-
place parts as needed.

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 critical
malfunction of system.
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FUEL TANK
REMOVAL

WARNING:
Refer to the WARNING at the beginning of ON-VEHICLE
SERVICE in this section.

1) Relievefuel pressure in fuel feed line according to procedure de-
scribed in Section 6.
2) Disconnect negative cable at battery.

3) Remove fuel filler cap.

4} 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,

1. Fueifiller hose
2. Fueltank inlet (check) valve

5) Hoist vehicie.
6) Remove exhaust center pipe (refer to SECTION 6K) and rear
propelter shaft (refer to SECTION 4B).
7) Disconnect coupler for fuel pump assembly.
(The coupler is by left rear suspension coil spring.)
8) Remove fuel tank filier hose protector.
Disconnect filler hose and breather hose from fuel filler neck.
?\ /) { ouer 9) Disconnect fuel vapor hose from pipe.

2. Fueltank
3. Rear suspension coil spring

10) With fuel tank supported on a jack, remove fuel tank bolts.
11) Lower fuel tank a littie and hold it. Unclamp fuel hoses and dis-
connect them from fuel pump assembly.
When disconnecting joint of fuel feed line and return line from
pipe, unlock joint by inserting special tool between pipe and
joint lock first.

Special Tool
(A): 09919-47020

WARNING:

Keep fuel tank horizontally and stably when removing
it. Fuel may come out if tank is tilted. Also, fuel tank may
drop and cause personal injury.

. Fuel pump assembly
. Qusick joint

Pipe
. Insert special tool
. Disconnect joint

2
1
2
3.
4
5
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1. Fuel tank
2. Inlet valve
3. Fueliank protector

12) Remove fueltank from vehicle. Remove fueltank protector and
inlet valve as neccesary.

WARNING:

Keep fuel tank horizontally and stably when removing
it. Fuel may come outif tank is tilted. Also, fuel thak may
drop and cause personal injury.

FUEL TANK PURGING PROCEDURE

CAUTION:

This purging procedure will NOT remove all fuel vapor. DO
not attempt any repair on tank where heat or flame is re-
quired, as an explosion resulting in personal injury could
occur.

The following procedure is used for purging the fuel tank.

1) After removing fuel tank, remove all hoses and fuel pump as-
sembly from fuel tank.

2) Drain all remaining fuel from tank.

3) Move tank to flushing area.

4) Filltank with warm water or tap water, and agitate vigorously and
drain. Repeat this washing until inside of tank is clean.
Replace tank if its inside is rusty.

5) Completely flush out remaining water after washing.
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1. Fuel pump assembly
2. Quick joint

3. Fuel return hose

4. Fuelfeed hose

INSTALLATION

1) Install fuel pump assembly to fuel tank. Refer to “FUEL PUMP
ASSEMBLY” in this section. Install protector to fuel tank.

2} Install inlet valve to fuel tank.
it deformed or damaged in any other way, replace with a new
one.

3) Connect fuel filler and breather hoses to fuel tank and vapor
hose to fuel pump assembly. Clamp them securely.

4) Lift up fuel tank on jack.
Connect fuel feed and return hoses to pipes as shown in figure
and clamp them securely.

CAUTION:

When connecting joint, clean outside surfaces of pipe
where joint is to be inserted, push joint into pipe till joint
lock clicks and check to ensure that pipes are connected
securely, or fuel leak may occur.

5) Install fuel tank to vehicle and connect wire harness coupler.

8) Connect fuelfiller hose andbreather hoseto fuel filler neck. Con-
nect fuel vapor hose to pipe. Clamp them securely.

7) Install fuel filler hose protector.

FUEL PUMP ASSEMBLY (WITH FUEL FILTER,
FUEL LEVEL GAUGE AND FUEL CUT VALVE)

WARNING:

Refer to the WARNING at the beginning of ON-VEHICLE
SERVICE in this section.

REMOVAL

1) Remove fuel tank from vehicle. Refer to “FUEL TANK RE-
MOVAL” in this section.

2) Disconnect wire harness coupler and fuel vapor hose from fuel
pump assembly.

3) Remove fuel pump assembly from fuel tank by removing bolts.
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1. Fuel suction filter
2. Fuelfilter & bracket
assembly

3. Fuel pump motor & level

gauge assembly

INSPECTION

Check fuel pump assembly for damage.

Check fuel suction filter for evidence of dirt and contamination. If
present, replace or clean and check for presence of dirt in fuel tank.
For inspection of fuel pump itself, refer to Section 6E of this manual.
For inspection of fuel level gauge, refer to Section 8 of this manual.

DISASSEMBLY/REASSEMBLY

> Apply oil

. Bracket sub assembly
(including fuel fitter)

. Grommet

Tube

Housing

Lead wire

. Fuel level gauge

{Fuel sender gauge}

Fuel pump

Cushion

. Bracket

Spacer

%

PEaeN

=
cLoeN

~No o

. Snapit part
. Resistor plate
. Floatarm

. Protrusion

Groove
Lug

. Window

CAUTION:

e While removing fuel level gauge, do not contact resis-
tor plate or deform arm. It may cause fuel level gauge
to fail.

® When removing grommet from fuel tube or bracket sub
assembly, be very careful not to cause damage to
grommet installed section (sealed section in bore).
Should it be damaged, replace it with new one, or fuel
will leak from that part.

NOTE

e When removing fuel level gauge, press snap-fit part and
slide it in the arrow direction as shown in figure.

e When installing fuel level gauge to housing, fit protrusion of
fuel level gauge in groove in housing and slide it up till lug
fits in window securely. Refer to figure shown left.
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1. Fuel pump
assembly

2. Gasket

3. Plate

3. Fuelvapor hose

INSTALLATION

1) Clean mating surfaces of fuel pump assembly and fuel tank.
2) Install new gasket and plate to fuel pump assembly then install
fuel pump assembly to fuel tank.

Tightening Torque

(@): 10 N-m (1.0 kg-m, 7.5 Ib-f{)

3) Connect wire horness coupler and fuel vapor hose to fuei pump

assembly.

4) Install fueltank to vehicle. Refer to FUEL TANK INSTALLATION

in this section.

TIGHTENING TORQUE SPECIFICATION

Tightening t e
Fastening parts N 9 eﬂgl_?n orqd ot
Fuel pump assembly boit 10 1.0 7.5
SPECIAL TOOL

08018-47020
Quick joint remover
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SECTION 6E

ENGINE AND EMISSION CONTROL SYSTEM

WARNING:

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

¢ Service on and around the air bag system components or wiring must be performed only by an
authorized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” un-
der “General Description” in air bag system section in order to confirm whether you are perform-
ing service on or near the air bag system components or wiring. Please observe all WARNINGS
and “Service Precautions” under “On-Vehicle Service” in air bag system section before perform-
ing 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. Ei-
ther or these two conditions may result in severe injury.

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

NOTE:

Whether following systems (parts) are used in the particular vehicle or not depends on specifications.
Be sure to bear this in mind when performing service work.

® EGR valve

e Evaporative emission controi system

® Heated oxygen sensor or CO adjusting resistor
® Three way catalytic converter

CONTENTS
GENERAL DESCRIPTION ................. 6E- 3 A-4 ECM Power and Ground
AR INTAKE SYSTEM . ..., 6E- 6 CircuitCheck .. ..., BE-15
FUEL DELIVERY SYSTEM ... ..o 6E- 6 Coge No.1 S‘Heited Oxygen e
ensor GIFCUIl - .. ..o v i v v -
ELECTRONIC CONTROL SYSTEM ............ oF- 7 Code No.14 ECT Sensor Circuit .......... 6E-19
DIAGNOSIS ... 6E-11 Code No.15 ECT Sensor Gircuit «......... 6E-19
On-Board Diagnostic System ... 6E-11 Code No.21 TP Sensor Circuit . ........... 6E-20
Precautions in Diagnosing Troubles ... 6E-11 Code No.22 TP Sensor Gircuit ... ........ 6E-20
Malfunction indicator Lamp (MIL) Check ... 6E-12 -
DTC CRECk ..., 6E-12 Code No.23 [AT Sensor Gircutt ... oE-21
DTC Clearance ......................... 6E-13 Code No.25 IAT Sensor Cireut ... .- oE-21
DTCTable «..ooooiiiiiie 6E-14 Code No.24 VSS (Vehicle Speed Sensor)
A-1 MIL Circuit Check Circuit ..o 6E-22
(MIL does notlight) .................... 6E-15 Code No.31 MAP Sensor Circuit .......... 6E-23
A-2 MIL Circuit Check (MIL flashes) ....... 6E-15 Code No.32 MAP Sensor Circuit .......... 6E-23
A-3 MIL Circuit Check Code No.37 ABS Signal Circuit ........... 6E-24
(MiLremainsON) .......... ... ..... B6E-15 Code No.42 CMP Sensor Circuit .......... 8E-25



6E-2 ENGINE AND EMISSICN CONTROL SYSTEM

DTC Confirmation Procedure ............. 6E-26
B-1 Fuel Pump Circuit Check ............. 6E-27
B-2 Fuel injector Circuit Check . ........... 6E-28
B-3 Fuel Pressure Check ................ 6E-29
B-4 Idle Air Control System Check ........ 6E-31
B-5 EVAP Control System Check ......... 6E-33
B-6 EGR System Check (if equipped) ...... GE-34
B-7 A/C Signal Circuit Check ............. 6E-35
B-8 A/C Condenser Fan Motor Relay
Control System Check .................. 6E-36
B-9 Fuel Cut Operation Check ............ 6E-37
inspection of ECM and lts Circuit ........ .. 6E-38
ON-VEHICLESERVICE ................... BE-41
Genaral ..o e e B6E-42
Accelerator Cable Adjustment ............ 6E-42
idle Speed / Idie Air Control
Duty Inspection . ......... .. ... ... ... 6E-42
Idle Mixture Inspection/Adjustment ........ G6E-44
AIRINTAKE SYSTEM ..................... 6E-45
Throttle Body (On-vehicle inspection,
Removal and Installation) ............... 6E-45

ldle Air Control Valve

(Removal, Inspection and Instaliation) .... 6E-46
FUEL DELIVERY SYSTEM ................. 6E-47
Fuel Pressure Inspection ................. B6E-47
Fuel Pump (On-vehicle inspection,
Removal, Inspection and Installation) ..... 6E-48

Fuel Pressure Regulator
{Removal and Installation) .............. 6E-49

Fuel Injector (On-vehicle inspection,

Removal, Inspection and Installation) .....
ELECTRONIC CONTROL SYSTEM .........

ECM {(Removal and Installation)
MAP Sensor (Inspection, Removal and

Installation)
IAT Sensor ........ e,
ECT Sensor (Removal, Inspection and

Installgtion)
TP Sensor {Inspection, Removal and

Installation) ............. ... ...
HO2S {Removal and Installation)
Vehicle Speed Sensor (Inspection) ........
Camshaft Position Sensor ................
CMP Sensing Rotor {(Inspection) ..........
Main Relay (Inspection) ..................
Fuel Pump Relay (Inspection)
Fuel Cut Operation (Inspection) ...........
A/C Signal, A/C ON Signal,

A/C Condenser Fan Motor Relay

Control System (Inspection) .............

EMISSION CONTROL SYSTEM ............
EGR System (if equipped)
Evaporative Emission Control System .....
PCV System

TIGHTENING TORQUE
SPECIFICATIONS .......................

SPECIALTOOLS ...t



ENGINE AND EMISSION CONTROL SYSTEM 6E-3

GENERAL DESCRIPTION

The engine and emission controt system has 4 major
sub-systems: air intake system, fuel delivery system,
electronic controi system and emission controf sys-
tem.

Air intake system includes air cleaner, throttle body,
idle air control valve and intake manifold.

Fuel delivery system includes fuel pump, delivery
pipe, fuel pressure regulator, fuel injectors, etc.

Electronic control system includes ECM, various sen-
sors and conirolied devices.

Emission control system includes EGR, EVAP and
PCV systems.
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AIR INTAKE SYSTEM

The main components of the air intake system are air
cleaner, air cleaner outlet hose, throttle body, idle air
control valve and intake manifold.

The air (by the amount corresponding to the throttie
valve opening and engine speed) is filtered by the air
cleaner, passes through the throttle body, is distrib-

uted by the intake manifold and finally drawn into each
combustion chamber.

When the idle air control valve is opened according to
the signal from ECM, the air bypasses the throttle
valve through bypass passage and is finally drawn into
the intake manifold.

. Air cleaner

. Throtile body

. IAC valve

. Union {EVAP purge)

. Union {Air lock hub control valve)
. Union (Brake booster)

. Union {Fuel pressure regulator)
. Union (PCV)

. EGR pipe

10. PCV valve

11. Cylinder head cover

12. Breather hose

LN, WM =

FUEL DELIVERY SYSTEM

The fuel delivery system consists of the fuel tank, fuel
pump, fuel filter, fuel pressure regulator, delivery pipe
and fuel injectors.

The fuelinthe fueltank is pumped up by the fuel pump,
filtered by the fuel filter and fed under pressure to each
injector through the delivery pipe.

As the fuel pressure applied to the injector (the fuel
pressure in the fuel feed line) is always kept a certain

amount higher than the pressure in the intake manifold
by the fuel pressure regulator, the fuel is injected into
the intake port of the cylinder head when the injector
opens according to the injection signal from ECM.
The fuel relieved by the fuel pressure regulator returns
through the fuel return line to the fuel tank.

:-L%J&

, VARY
12\11(

|

B

- _\5
i 3
g
_ ' 7
2 -
- )
1. Fueltank . 8. Fuelreturn line
2. Fuel pump B R 9. Fueldelivery pipe
3. Fuel filter ’ . 10. Fuel injector
4. Fuel cut valve ’ 11. Fuel pressure reguiator
5. Fuel tank pressure control valve . 12. To intake manifold {vacuum pas-
6. To EVAP canister sage)
7. Fuel feed line
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ELECTRONIC CONTROL SYSTEM

The electronic control system consists of 1) various
sensors which detect the state of engine and driving
conditions, 2) ECM which controls various devices ac-
cording to the signais from the sensors and 3) various

controlled devices.

Functionally, it is divided into the following sub sys-

tems:
® Main relay control system

Fuel injection control system

Heated oxygen sensor heater control system (if
equipped)

idle air control system

Fuel pump control system

Evaporative emission control system (if equipped)
Ignition control system

EGR system (if equipped)

. 1AT sensor

. TP sensor

. Monitor coupler

. CO adjusting resistor

. Ignition iming adjusting resistor
MAP sensor

. CMP sensor

. Transmission range switch
VSS

. HO2S

. ECT sensor

SISO DNGO S DN -
- Ta-0oaococw

AIC compressor relay

A/C condenser fan motor refay
Main relay

Fue! pump refay

IAC valve

EVAP canister purge valve
EGR valve

Fuel injector

lgnitor coil assemblies

MIL

A ECM

B AT control module
C AJC control module
D DLC

E ABS control module

NOTE:

Above figure shows left-hand steering vehicie.,
For right hand steering vehicle, parts with ()
are installed at the other side.
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1.Camshaft position sensor
2.Manifold absolute pressure sensor
3.Throttle position sensor
4.Engine coolant temp. sensor
5.intake air temp. sensor
8.lgnition timing adjusting resistor
7.CO adjusting resistor (w/o HO2S)
8.Heated oxygen sensor (if equipped)
9.Vehicle speed sensor
10.Heater blower switch
11.A/C control module (if equipped)
12.Lighting switch
13.8top lamp switch
14.Rear defogger switch (if equipped)
15.Power steering pressure swiich
16.Data link connector
17.Immobilizer control medule (if equipped)
18.Tacho meter (if equipped)
19.ABS control module {if equipped)
20.R-range switch (A/T)
21.A/T control module (A/T)
22.Engine control module
23.Fuel injector No.1
24.Fuel injector No.2
25.Fuel injector No.3
26.Fuel injector No.4
27.EGR valve {if equipped)
28.EVAP canister purge valve (if equipped)
29.1AC valve
30.Fuel pump relay
31.A/C condenser fan motor relay (if equipped)
32.Monitor connector
33.Malfunction indicator tamp
34.Ignition coil assembly for No.2 and No.3
35.Ignition coil assembly for'No.1 and No.4
36.Ignition switch
37.Main relay
38.Park/Neutral position swiich (A/T)
39.Starter magnetic switch
40.Battery

Al [BI/B Power source

A2 |B Ground

A3 [P/B AJ/C condenser fan motor relay (if equipped)
Ad |W/G Fuel pump relay

A5 | VIY Maifunction indicator lamp

A6 | BrW Ignition coil assembly for No.1 and No.4

A7 {Gr/iR EGR valve (stepper motor coil 3, if equipped)
A8 | Gr EGR valve (stepper motor colil 1, if equipped)
A9 |W/G Fue! injector No.3

A10| RW Fuel injector No.1

A1l P/B Heater of HO2S (if equipped)

Al2} - —

A13} B/Bl Ground

Al4| BYVB Power source

Al5|W Power source for back up

A16| B/W Ignition switch (if equipped)

A17 | Bl Main relay

Al18| B/wW IAC valve (stepper mctor coil 1)

A19|Br/B Ignition coil assembly for No.2 and No.3
A20| Gr/B EGR valve (stepper moter ¢oil 4, if equipped)
A21| Gr/Bi EGR valve (stepper motor coil 2, if equipped)
A22 | WiB Fuel injector No.4

A23 1 R/G Fuel injector No.2

A24 |- —

A25| BIIG EVAP canister purge valve (if equipped)
A28 | B/Bi Ground

B1 |Y/B Data link connector

B2 fRH:P W) Test switch terminal

B3 |BIR A/C signal (if equipped)

B4 |RfY Lighting switch

B5 |G ABS signal (if equipped)

B6 gH:GrNV) AJC cut signal (if equipped)

B7 |Br Tacho meter

B8 | R/G Duty output terminal

B9 | G/wW Stop lamp switch

B10| WiBl Diag. Switch terminal

B11 | BVG Heater blower switch

B12| R/W Rear defogger swiltch (if equipped)

B13| G/Y Park/Neutral position signal

B14| R R-range signal

Bi5| B/BI Throttle opening signal

B16| BIY Overdrive cut signal

C1 |W Camshaft position sensor

C2 |Y Vehicle speed sensor

C3 | R/BI CO adjusting resistor (w/o H2S)

C4 I(-SH:L gY) Manifold absolute pressure sensor

G5 |lg Throttle position sensor

C6 %F?H: LgW) Engine coolant temp. sensor

C7 | LgR Power source for MAP sensor, TP sensor, CO adjust resistor
C8,09,C10 |-

cn aﬁ.s ) Engine start signal

C12, C13 —

c14 EIZ;H:OrfG) Ignition timing adjusting resistor

C1510r Heated oxygen sensor {if equipped)

C16| La/B Intake air temp. sensor

C17| B/Bl Ground

C18] B/Bl Ground

C19, C20,C21 |-

c22] BliOr Power steering pressure switch
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CHECK
ENGINE

DIAGNOSIS

The engine and emission control system in this vehicle are con-
trolled by ECM. ECM has an On-Board Diagnostic system which
detects a malfunction in this system.

When diagnosing troubles, be sure to have full understanding of
the outline of “On-Board Diagnostic System” and each itemin “Pre-
caution in Diagnosing Trouble” and execute diagnosis according
to “Engine Diagnostic Flow Table” in section 6.

ON-BOARD DIAGNOSTIC SYSTEM

ECM performs on-board diagnosis (self-diagnosis) on the system
and operates “CHECK ENGINE” lamp (malfunction indicator lamp)
as follows,

¢ Malfunction indicator lamp (“CHECK ENGINE” light) lights when
the ignition switch is turned ON position (but the engine at stop)
regardless of the condition of Engine and emission control sys-
tem. This is only to check the malfunction indicator lamp
{(“CHECK ENGINE” light} bulb and its circuit.

e [fthe areas monitored by ECM is free from any trouble after the
engine start (while engine is running), malfunction indicator
lamp (“CHECK ENGINE” light) turns OFF.

e When ECM detects a trouble which has occurred in the areas,
it makes malfunction indicator lamp (“CHECK ENGINE” light)
turn ON while the engine is running to warn the driver of such oc-
currence of trouble and at the same time it stores the exact
trouble area in ECM back-up memory.

PRECAUTIONS IN DIAGNOSING TROUBLES

e Before identifying diagnostic trouble code, don’t disconnect cou-
plers from ECM, battery cable from battery, ECM ground wire
harness from engine. Such disconnection will erase memorized
trouble in ECM memory.

® Be sure to read “Precautions for Electrical Circuit Service” in
Section OA before inspection and observe what is written there.

¢ ECM replacement
When substituting a known-good ECM, check for following
conditions. Neglecting this check may cause damage to known-
good ECM.

— Resistance value of all relays, actuators is as specified re-
spectively.

— TP sensor and MAP sensor are in good condition and none of
power circuits of these sensors is shorted to ground.
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MALFUNCTION INDICATOR LAMP
(“CHECK ENGINE” LAMP) CHECK
1) Turn the ignition switch ON position (but engine at stop) and

check that malfunction indicator lamp (“CHECK ENGINE”
== lamp) lights. If lamp does not light up, go to “Diagnostic Flow

CHECK
ENGINE

- &—%‘“ ‘”x,§ : Table A-1”in this section. Iflamp flushes, go to “Diagnostic Flow
; 3 Table A-2” in this section.
“'L C(Or 2) Start engine and check that malfunction indicator lamp
N (“CHECK ENGINE” lamp) turns OFF.

If lamp remains ON, go to “Diagnostic Trouble Code Check”.

DIAGNOSTIC TROUBLE CODE (DTC) CHECK

NOTE:
Diagnostic trouble code No.37 {(ABS SIGNAL)} is not read by
using SUZUKI scan tool.

[Using SUZUKI scan tool]

NOTE:

‘_<(B} A t DLC It is not possible to read DTCs of immobilizer control system
by using SUZUKI scan tool. If immobilizer control system is
suspected to be defective (engine fails to start and “CHECK
ENGINE” lamp flashes at ignition switch ON), check DTCs by
using “CHECK ENGINE” lamp.

1) Check malfunction indicator lamp (“CHECK ENGINE” lamp) re-
ferring to “Malfunction Indicator Lamp (“CHECK ENGINE"
lamp) Check” in this section.

2) Turn the ignition switch OFF position.

3) After setting cartridge to SUZUKI scan tool, connect it to data
link connector (DLC) located on underside of instrument panel
at driver’s seat side.

{/f \\;ﬁ DS J‘V T
2 i -

L 'Ln e
‘Q/( ’TT— '.‘_ =l

Special Tool

(A): 09931-76011 (SUZUKI scan tool)
(B): Mass storage cartridge

(C): 09931-76030 (16/14 pin DLC cable)

4) Turn the ignition switch ON position.

5) Read DTC according to instructions displayed on SUZUKI scan
tool and print it or write it down. Refer to SUZUK] scan tool oper-
ator’s manual for further details.

“NO CODE” is displayed, recheck DTC by not using SUZUKI
scan tool procedure.

If communication between SUZUKI scan tool and ECM is not
possible, check if SUZUKI scan tool is communicable by con-
necting it to ECM in another vehicle. If communication is pos-
sible in this case, SUZUKI scan tool is in good condition. Then
check data link connector and serial data line (circuit) in the ve-
hicle with which communication was not possible.

6) Aftercompletingthe check, turn the ignition switch OFF position
and disconnect SUZUKI scan tool from data link connector
(DLC).
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1. Monitor coupter
2. Ground terminal
3. Diagnosis switch terminal

[Not using SUZUKI scan tool]

1) Check malfunction indicator lamp (“CHECK ENGINE” light) re-
ferring to "Malfunction Indicator Lamp (“CHECK ENGINE” light)
Check” in this section.

2) With the ignition switch OFF position, disconnect SUZUKI scan
tool if connected and using service wire, ground diagnosis
switch terminal in monitor couplet.

3) With the ignition switch ON position and leaving engine OFF,
read DTC from flashing pattern of malfunction indicator lamp
(“CHECK ENGINE” light). Refer to "Diagnostic Trouble Code
Table”.
if lamp remains ON, go to “Diagnostic Flow Table A-3".

NOTE:

¢ if abnormality or malfunction lies in two or more areas, mal-
function indicator lamp (“CHECK ENGINE” light} indicates
applicable codes three times each.
And flashing of these codes is repeated as long as diagno-
sis terminal is grounded and ignition switch is held at ON
position.

e Take a note of diagnostic trouble code indicated first.

4) Aftercompleting the check, turn the ignition switch OFF position
and disconnect service wire from monitor coupler.

DIAGNOSTIC TROUBLE CODE (DTC)
CLEARANCE

[Using SUZUKI scan tool]

1) Turn the ignition switch OFF position.

2) Connect SUZUKI scan tool to data link connector (DLC} in the
same manner as when making this connection for DTC check.

3) Turn the ignition switch ON position.

4) Erase DTC according to instructions displayed on SUZUKI
scan tool.
Referto SUZUKI scan tool operator’s manual for further details.

5) After completing the clearance, turn the ignition switch OFF
position and disconnect SUZUKI scan tool from data link con-
nector (DLC).

[Not using SUZUKI scan tool]

1) Turn the ignition switch OFF position.

2) Disconnect battery negative cable for specified time below to
erase diagnostic trouble code stored in ECM memory and re-
connect it.

Time required to erase DTC:

Ambient Time to cut power to ECM
temperature
Over 0°C (32°F) 30 sec. or longer
Not specifiable.
Under 0°C (32°F) Select a place with higher than
0°C (32°F) temperature.
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DIAGNOSTIC TROUBLE CODE TABLE (M/T AND A/T)
NOTE: DTC No.37 is read by MIL flashing pattern only.

EXAMPLE: When throttle position sensor |s defective {Code No. 21)
Maifunction indicator Cod No.21 Code No.21
IamIp(ClHE(I)K ENGHNE" ! 2 ‘1 S ,2——»—\
fight) ON ﬂ1
OFF —— U I ly U |
LL
F I
0.30 é).s 10 03 30 3.0 Time (sec.)
DIAGNOSTIC | MALFUNCTION INDICATOR
TROUBLE LAMP (“CHECK ENGINE” DIAGNOSTIC ITEM DIAGNOSIS
CODE NO. LIGHT) FLASHING PATTERN
1 3
Heated oxygen sensor
" _ LIl (i equipped)
1 4
14
Engine coolant temperature
1 5 sensor
2 1
i g
- > 3 Throttle position sensor
2 3
23 I | [ | I I | ! | | Diagnose trouble according to “DIAG-
> = Intake air temperature sensor NOSTIC FLOW TABLE"” corresponding to
25 H“ ﬂl‘“’“‘“’l each code No.
2 4
24 I | I ] | [ I I I | I | . Vehicle speed sensor
3 1
31 UL
Manifold absclute pressure
3 2
30 I_l I_I ” |_ sensor
3 7 -
37 W ABS signal (if equipped)
4 2
42 l | | I I | , | l [ | I Camshatt position sensor
12 1 ¥ Normal This code appears when none of the oth-
I | ’ | | | er codes (above codes) are identified.

DIAGNOSTIC TROUBLE CODE TABLE
(FOR VEHICLE EQUIPPED WITH IMMOBILIZER CONTROL SYSTEM ONLY)

DIAGMNOSTIC | MALFUNCTION INDICATOR
TROUBLE LAMP (“CHECK ENGINE” DIAGNOSTIC ITEM DIAGNOSIS
CODE NO. LIGHT) FLASHING PATTERN
8 1
81 JUUUUHITE L
- 5 i ECM/ICM code
JUUHUULIL I Refer to "IMMOBILIZER GONTROL SYS-
g 2z TEM" section.
) 3
83 ”IHH”]H”H ]”]” Serial data link




ENGINE AND EMISSION CONTROL SYSTEM 6E-15

TABLE A-1 MALFUNCTION INDICATOR LAMP CIRCUIT CHECK
MIL DOES NOT COME ON AT IGNITION SWITCH ON LEAVING ENGINE OFF

TABLE A-2 MALFUNCTION INDICATOR LAMP CIRCUIT CHECK
MIL FLASHES AT IGNITION SWITCH ON

TABLE A-3 MALFUNCTION INDICATOR LAMP CIRCUIT CHECK
MIL DOES NOT FLASH, JUST REMAINS ON OR JUST REMAINS OFF EVEN WITH
GROUNDING DIAGNOSIS SWITCH TERMINAL.

TABLE A-4 ECM POWER AND GROUND CIRCUIT CHECK
MIL DOES NOT LIGHT AT IGNITION SWITCH ON AND ENGINE DOES NOT START
THOUGH IT IS CRANKED UP

WIRING DIAGRAM

TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)

5. Ignition switch

o AEEREINEEBEEEEERN
514131211 101248 |7|16|51433
A Ble|BlEflBl{C[clclclcclelcclcic
26]25 124 [ o | 221 3 RF: RR1 BT I8 [ =1 P P Y Ol v B B3 v REZ A
(81— B2—C1{C18—(A2)
WiBl 8| 8B B
10+ (BH: PAY)
~II
|
11131g 9
—c I
: 12
B
. 1. Battery
X a c 2. “BATT fuse
| 3. “IG" fuse
b d 4. "FI" fuse

6. "IG CQIL METER" fuse

7. MIL (CHECK ENGINE LANMP)
8. Main relay

9. Monitor coupler

10. Diagnosis switch terminal

11, Ground terminal

12. Test switch terminal

TROUBLE SHOOTING
TABLE A-1
STEP ACTION YES NO
1 Test switch terminal circuit check: Go to Step 2. “P” (RH: “P/W™) wire
(1) With the ignition switch ON position, check (test switch terminal)
voltage shorted to ground circuit.
between B2 terminal of ECM coupler and if OK, substitute a known
ground. good ECM and recheck.
Is voltage 4-5V?
2 MIL bulb and circuit check: Go to TABLE A-4. MIL butb burned out.

(1) Using service wire, ground A5 terminal of
ECM coupler.

Does MIL turn ON at ignition switch ON position?

Fuse(s) blown.

Ignition switch malfunc-
fion.

“VIY" wire open.

“B/W” wire open.
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TABLE A-2

STEP

ACTION

YES

NO

1

MIL flashing patiern check:

(1) With the ignition switch ON position, check
MIL flashing pattern.

Does MIL flashing pattern indicate DTC (diagnostic

trouble code) ?

Go to Step 2.

Go to “Diagnosis” in sec-
tion 8A.

2 Diagnosis switch terminal check: Substitute a known good | “W/Bi” wire (diagnosis
{1) With the ignition switch ON position, check ECM and recheck. switch terminal} shorted
voltage between B10 terminal of ECM coupler to ground circuit.
and ground. if OK, substitute a known
Is voltage 4-5V? good ECM and recheck.
TABLE A-3
STEP ACTION YES NO
1 Diagnosis switch terminal check: Go to Step 2. “W/BI” wire {diagnosis
{1) With grounding diagnosis switch terminal and switch terminal), “B" wire
turn the ignition switch ON position, check of monitor coupler open.
voltage between B10 terminal of ECM coupler if OK, substitute a known
and ground. good ECM and recheck.
Is voltage 0-1V?
2 Test switch terminal circuit check: Substitute a known good [ “P” (RH: “P/W”) wire
(1) With the ignition switch ON position, check ECM and recheck. {test switch terminal)
voltage between B2 terminal of ECM coupler shorted to ground circuit.
and ground. If OK, substitute a known
Is voltage 4-5V7? good ECM and recheck.
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TABLE A-4

STEP

ACTION

YES

NO

1

Was “TABLE A-1" performed?

Go to Step 2.

Perform “TABLE A-1".

2

Ignition switch signal check:

(1) With the ignition switch ON position, check
voltage between A16 terminal of ECM coupler
and ground.

Is voltage 10-14V?

Goto step 3.

“B/W” wire open.

Main relay power circuit check:

(1) With the ignition switch OFF position, Check
voltage between “a” terminal of main relay
coupler and ground, “c” terminal of main relay
coupler and ground.

Is each voltage 10-14V?

Go to Step 4.

Fuse blown.
“Qr", “B/W” wire open.

Main relay function check:

(1} Check main relay function referring to “main
relay inspection” in this section.

Is main relay in good condition?

Go to Step 5.

Replace main relay and
recheck.

ECM ground circuit check:
(1) Disconnect ECM couplers.
(2) Check continuity between
C17 terminal of ECM coupler and ground

C18 terminal of ECM coupler and ground
A2 terminal of ECM coupler and ground

is each check result OK?

Go to Step 6.

“B/BI”,“B” circuit open.

Main relay circuit check:
(1} Check voltage between A17 terminal of ECM
coupler and ground.
[gnition switch OFF position : 10-14V
Ignition switch ON position : 0-2V
Is each check result as specified?

Goto Step 7.

“BI” wire open.

If OK, substitute a
known-good ECM and
recheck.

ECM power circuit check:

{1) With the ignition switch ON position, check
voltage between
A1 terminal of ECM coupler and ground
Al4 terminal of ECM ¢oupler and ground.

Is each voltage 10-14V?

ECM power and ground
circuit in good condition.

“BI/B” wire open.
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DTC NO.13 HEATED OXYGEN SENSOR CIRCUIT

(SIGNAL VOLTAGE LOW)

WIRING DIAGRAM

TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)
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Battery
. Fuse “BATT"
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. Ignition switch

. Fuse *1G COIL METER"
HO23

. HO2S terminal
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NOTE:

® Before diagnosing trouble according to flow tabie given below, check to make sure that following system

and parts other than Electronic Fuel Injection system are in good condition.
— Air cleaner (clogged)

Vacuum leaks (air inhaling)

Spark plugs (contamination, gap)
High-tension cords (crack, deterioration)
Ignition timing

Engine compression

Any other system and parts which might affect A/F mixture or combustion.

If code No.13 and another code No. are Indicated together, the latter has priority. Therefore, check and

correct what is represented by that code No. first and then proceed to the following check.

¢ Be sure to use a voltmeter with high impedance (MQ/V minimum) or digital type voltmeter for accurate
measurement,
TROUBLE SHOOTING
STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE” in section6 Go to Step 2. Go to"ENGINE DIAG.
performed? FLOW TABLE".
2 HO2S output signal check: Intermittent trouble. Go to Step 3.

(1) Connect voltmeter between C15 and C17 of
ECM coupler.

(2) Warm up engine to normal operating tempera-
ture.

{8) Maintain engine speed at 2000 r/min. after 60
seconds, check voltmeter.

Does the voltage deflect between above and be-

low 0.55 V repeatediy?

If Ok, substitute a known
good ECM and recheck.

3 Wiring harness check: Replace HO2S and re- Repair or replace.
(1) Check “Or” and “B/BI” wire for open and short. | check.
Are they in good condition?
NOTE:

Upon completion of inspection and repair work, perform DTC Confirmation Procedure, referring to p.6E-26

to confirm that the trouble has been corrected.
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DTC NO.14 ENGINE COOLANT TEMPERATURE SENSOR CIRCUIT
(SIGNAL VOLTAGE HIGH)
DTC NO.15 ENGINE COOLANT TEMPERATURE SENSOR CIRCUIT

(SIGNAL VOLTAGE LOW)
WIRING DIAGRAM

TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)
AlA Al A o] cl|¢C
iofie il 05157 )els|alsl2ll|alolelslalalals "1%53‘?222?2']
Alala TaTalaTalA [alalalAa|llBlEtB[BT Bl Bl BlE|l|C[Elclciciclalclc] clc
26025024 |p3lonhon o0 luo lis iz (6 [15] 14 |16l 15} 14ft3 2] 11110} o] [22)p1{z0]10lis | 17] 16]15 1 1a] ¥3]102
C1) (Cs)
i
B/BI Lg (RH: Lg'w) 5 3
n Gio
. c b D
I 1 1
S
N>
:\\ 1. ECT sensor
2. To ECT gauge in combination meter
3. ECT sensor terminal
TROUBLE SHOOTING
STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE” in section6 Go to Step 2. Go to“ENGINE DIAG.
performed? FLOW TABLE".
2 (1) With the ignition switch OFF position, discon- | DTC NO.14: DTC NO.14:
nect ECT sensor coupler. Go to Step 3. “Lg” (RH: “Lg/W") wire
{2) With the ignition switch ON position, check open or shorted to power
voltage between “Lg” (RH: “Lg/W") wire termi- circuit
nal of ECT sensor coupler and ground. ' i
Is voltage 4-5V72 If OK, substitute a knowi
good ECM and recheck,
DTC NO.15: DTC NO.15:
Go to Step 4. “Lg” (RH: “Lg/W™) wire
shorted to ground circuit.
If OK, substitute a known
good ECM and recheck.
3 (1) Using service wire, connect “Lg” (RH: “Lg/W") | Go to Step 4. “B/BI” wire open.
wire terminal and “B/BI” wire terminal. If OK, substitute a known
(2) With the ignition switch ON position, check good ECM and recheck.
voltage between “Lg” (RH: “Lg/W”) wire termi-
nal of ECT sensor coupler and ground.
Is voltage below 0.15V?
4 (1) Check ECT sensor referring to “ECT sensor Poor ECT sensor termi- | Faulty ECT sensor.
inspection” in this section. nal connection.
Is check result as specified? If OK, intermittent
troubie or faulty ECM.

NOTE:.
Upon completion of inspection and repair work, perform DTC Confirmation Procedure, referring to p.6E-26
to confirm that the trouble has been corrected.
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DTC NO.21 THROTTLE POSITION SENSOR CIRCUIT
(SIGNAL VOLTAGE HIGH)
DTC NO.22 THROTTLE POSITION SENSOR CIRCUIT

(SIGNAL VOLTAGE LOW)
WIRING DIAGRAM

TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)
AlAalA Al A c cl|¢C
A RHRHHEHRES I HHHHHHBE n,%ss*;ggs:w]
AlalaTaTalalalalatialalr|Al[BlElBIB|B|B]B[EB]]|C|[Cclcliclc]clelel<e]clc
26125 |24 | o5 | 22|21 20 |19 bis 117 |16 115 14} |asl 15} 1a]33 | 32] 11]10] o] {22]21l20110l18 [ s7118]15 |14 13]12
I (ee) E1)
c7 c5 C17
O A ¢
Lg/R Lg g/8l
] Gz
a o fo & b o
1 1 1
l:’V\/VVV\'] i. TP sensor
2. TP sensor terminat
c 5 3. OPEN
3 4 4. CLOSE
TROUBLE SHOOTING
STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE" in section6 | Go to Step 2. Go to“ENGINE DIAG.
performed? FLOW TABLE".
2 (1) With the ignition switch OFF position, dis- Go to Step 3. DTC NO.2t:
connect TP sensor coupler, “Lg/R" wire shorted to
{2) With the ignition switch ON position, check power circuit.
voltage between “Lg/R” wire terminal of TP If OK, substitute a known
sensor coupler and ground. good ECM and recheck.
Is voltage 4-5V? DTC NO.22:
“Lg/R" wire shorted to
ground circuit.
If CK, substitute a known
good ECM and recheck.
3 (1) With the ignition switch ON position, check Goto Step 4. DTC NO.21:
voltage between “L.g" wire terminal of TP “Lg” wire shorted to power
sensor coupler and ground. circuit.
Is voltage 4-5V7? If OK, substitute a known
good ECM and recheck.
DTC NO.22:
“Lg” wire shorted to
ground circuit.
If OK, substitute a known
good ECM and recheck.
4 {1) Check TP sensor referring to “TP sensor in- | DTC NO.21: : Replace TP sensor.
spection” in this section. “B/BI” wire open. :
Is check result within specifications? If OK, substitute a known
good ECM and recheck.
DTC NO.22:
If OK, substitute a known
good ECM and recheck.

NOTE:

Upon completion of inspection and repair work, perform DTC Confirmation Procedure, referring to p.6E-26
to confirm that the trouble has been corrected.
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DTC NO.23 INTAKE AIR TEMPERATURE SENSOR CIRCUIT

(SIGNAL VOLTAGE HIGH)

DTC NO.25 INTAKE AIR TEMPERATURE SENSOR CIRCUIT

(SIGNAL VOLTAGE LOW)

WIRING DIAGRAM

TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)
AlA Al A C cl|C
I NHREERARS S HEHHHHHE SRR HHH e
alalararalaialalalalalala|elels8[B[6]B[B8|C|{clclclc]cleclc|¢c]cle
26 12524 tos 192 fo1 |20 {19 |18 |17 [16 115814 Vel 15} 1413 |12 11l 10] 9] [22 {21l 20l 19]18 |17 a6l15 1141 13]12
(C16) (C17)
ST
Lg/B B/BI
I ]
-G |
1. IAT sensor
TROUBLE SHOOTING
STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE” in section6 Gio to Step 2. Go to"ENGINE DIAG.
performed? FLOW TABLE".
2 {1} With the ignition switch OFF position, discon- | DTC NO.23: DTC NO.23:
nect ECT sensor coupler. Go to Step 3. “Lg/B” wire open or
2 otaos omten L5 it o sorad o pover it
1 .
sensor coupler and ground. If OK, substitute a known
Is voltage 4-5V7? good ECM and recheck.
DTC NO.25: DTC NO.25:
Go to Step 4. “Lg/B” wire shorted to
ground circuit.
If OK, substitute a known
good ECM and recheck.
3 (1} Using service wire, connect “Lg/B” wire termi- Go to Step 4. “B/BI" wire open.
nal and “B/BI” wire terminal. if OK, substitute a known
(2) Check voltage between “Lg/B” wire terminal of good ECM and recheck.
IAT sensor coupler and ground.
Is voltage below 0.15V?
4 {1} Check IAT sensor referring to “IAT sensor in- Poor IAT sensor terminal | Faulty IAT sensor.
spection” in this section. connection.
Is check result as specified? If OK. intermittent
trouble or faulty ECM.
NOTE:

Upon completion of inspection and repair work, perform DTC Confirmation Procedure, referring to p.6E-26
to confirm that the trouble has been corrected.
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DTC NO.24 VEHICLE SPEED SENSOR CIRCUIT
(SIGNAL NOT INPUTTED ALTHOUGH FUEL IS KEPT CUT FOR LONGER THAN 4

SECONDS)
WIRING DIAGRAM
TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)
da i N NHHARRREH IHHHHREEN ﬁ%&ﬁ???fﬁgfl
AlAIATATATATAIA A [ATALAIAlTElETEBIEI B[ BIE[B] |Ciclciolclclclcialcle
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B/Or 1. Power supply from main refay
2.V8s
3. VSS rotor
4. V3Sterminal
TROUBLE SHOOTING
STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE” in section6 Go to Step 2. Go to"ENGINE DIAG.
performed? FLOW TABLE".
2 Does speedometer indicate vehicle speed? Faulty “Y” wire. Go to Step 3.
If OK, intermittent
trouble or faulty ECM. _
3 (1) With the ignition switch OFF position, discon- Go to Step 4. Faulty “Bi/B”, “B/Or”
nect VSS coupler. wire.
(2) With the ignition switch ON position, check
voitage between “Bl/B” wire terminal and “B/
Or” wire terminal.
Is voltage 10-14V?
4 (1} Under the same condition in Step 3, check volt- | Go to Step 5. Go to Step 6.
age between “Y/G” wire terminal and ground.
Is vcltage 4V or more?
5 (1) Remove VSS referring to section 7D. Substitute a known good | Replace VSS rotor.
(2) Check VSS rotor referring to section 7D. VSS and recheck.
Is it in good condition? :
6 {1) Remove combination meter referring to section | Speedometer malfunc- Fauilty “Y”, “Y/G” wire.
8 and disconnect combination meter couplers. | tion. If OK, substitute a known
{2) With the ignition switch ON position, check good ECM and recheck.
voltage between “Y/G” wire terminal and
ground.
Is voltage 4-5V7?
NOTE:

Upon completion of inspection and repair work, perform DTC Confirmation Procedure, referring to p.6E-26
to confirm that the trouble has been corrected.
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DTC NO.31 MANIFOLD ABSOLUTE PRESSURE SENSOR CIRCUIT
(SIGNAL VOLTAGE LOW, PERFORMANCE PROBLEM)
DTC NO.32 MANIFOLD ABSOLUTE PRESSURE SENSOR CIRCUIT

(SIGNAL VOLTAGE HIGH)
WIRING DIAGRAM

TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)
AlA Al A Lo} N+
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1. MAP sensor
2. MAP sensor terminal
TROUBLE SHOOTING
STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE” in section6 Go to Step 2. Go to"ENGINE DIAG.
performed? FLOW TABLE".
2 (1} ‘With the ignition switch OFF position, discon- | Go to Step 4. DTC NO.31:
nect MAP sensor coupler. “Lg/R” wire open or
(2) With the ignition switch ON position, check shorted to ground circuit.
voltage between “Lg/R” wire terminal and If OK, substitute a known
ground. good ECM and recheck.
Is voltage 4-5V7 DTC NO.32:
“Lg/R” wire shorted to
power circuit.

If OK, substitute a known
good ECM and recheck.

3 (1) Check MAP sensor referring to “MAP sensor Go to Step 4. MAP sensor malfunction.
inspection” in this section.
Is it in good condition?

4 (1) Check vacuum passage filter and hose. Go to Step 5. Replace.
Are they in good condition?
5 DTC NO.31: DTC NO.31: Repair or replace.
(1) Check“Lg” (RH: “Lg/Y") wire for shorted to Intermittent trouble.
-ground circuit. If OK, substitute a known
fs “Lg” {RH: “Lg/Y”} wire in good condition? good ECM and recheck.
DTC NO.32: . DTC No.32:
(1) Check“Lg" (RH: “Lg/Y") wire for open or “B/BI" wire open or inter-
shorted to power circuit. mittent trouble.
Is “Lg” (RH: “Lg/Y") wire in good condition? If OK, substitute a known

good ECM and recheck.

NOTE:
Upon completion of inspection and repair work, perform DTC Confirmation Procedure, referring to p.6E-26
to confirm that the trouble has been corrected.
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DTC NO.37 ABS SIGNAL CIRCUIT

(ABS SIGNAL INPUTTED AT ENGINE STARTING)
WIRING DIAGRAM

TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)
AJATA Al A [ cjc
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1. ABS control moGule
TROUBLE SHOOTING
STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE” performed? Go to Step 2. Go to“ENGINE DIAG.
FLOW TABLE".
2 (1) With the ignition switch ON position, check Intermittent trouble. Go to Step 3.
voltage between B5 terminal of ECM coupler if OK, substitute a
and ground. known-good ECM and
Is voltage 10-14V? g
recheck.
3 (1) Check “G" wire for shorted to ground circuit. Go to Step 4. Repair or replace.
Is “G” wire in good condition?
4 (1)} Disconnect coupler of ABS control module. Substitute a known good | Substitute a known good
(2) ClearDTC. ECM and recheck. ABS control module and
(3) Startengine and check DTC. recheck.
Is DTC No.37 detected?

NOTE:
Upon completion of inspection and repair work, perform DTC Confirmation Procedure, referring to p.6E-26
to confirm that the trouble has been corrected.
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DTC NO.42 CAMSHAFT POSITION SENSOR CIRCUIT

(SIGNAL NOT INPUTTED ALTHOUGH START SIGNAL INPUTTED FOR LONGER
THAN 2 SECONDS)
WIRING DIAGRAM

TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)
AlA LA Al A cl|C
il NN E ARSI HEHHEAHHRI N RHHEHHE R
AlMIARTATaTA[A[a [A|A|A|A|[El B[ B[8(EBfE[B[B||c[clElciclelclciclcle
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a
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B o 1. Power supply from main relay
7»' 2. CMP sensor
3. CMP sensing rotor
4. CMP sensor terminal
TROUBLE SHOOTING
STEP ACTION YES NO
1 Was “ENGINE DIAG. FLOW TABLE” in section6 Go to Step 2. Go 10“ENGINE DIAG.
periormed? FLOW TABLE",
2 Is engine cranked? Go to Step 3. Go to Section 6G.
3 Does engine start? Intermittent trouble. Go to Step 4.
4 (1) With the ignition switch OFF position, discon- Go to Step 5. Faulty “B/W”, “B” wire.
nect CMP sensor coupler.
(2) Withthe ignition switch ON position, check
voltage between “B/W” wire terminal and “B”
wire terminal,
Is voltage10-14V?
5 (1) Under the same condition in Step 3, check volt- | Go to Step 6. Faulty “W", wire.
age between “W” wire termina! and ground. If OK, substitute a known
Is voltage4-5V? good ECM and recheck.
6 (1) Check CMP sensor referring to “CMP sensor Intermittent trouble. Repair or replace.
inspection” in this section. if OK, substitute a known
(2) Check CMP sensing rotor referring to “CMP good ECM and recheck.
sensing rotor inspection” in this section.
Are they in good condition?
NOTE:

Upon completion of inspection and repair work, perform DTC Confirmation Procedure, referring to p.6E-26
to confirm that the trouble has been corrected.
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DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMATION PROCEDURE

WARNING:

e When performing a road test, select a place where there is not traffic or possibility of a traffic acci-
dent and be very careful during testing to avoid occurrence of an accident.

e Road test should be carried out with 2 persons, a driver and a tester, on a level road.

1) Clear DTC stored in ECM memory referring to “DTC Clearance” in this section.
2) Perform DTC confirmation test under the following conditions.
3) Check DTC referring “DTC Check” in this section.

Test Condition for Code No.13
Perform HO2S output signal check referring to Step 2 of Code No.13 Diag. Flow Table.

Test Condition for Code No.14, 15, 21, 22, 23, 25, 32
Turn the ignition switch ON position for 5 seconds or more.

Test Condition for Code No.31, 37
Start engine and increase engine speed about 2,000 r/min for 2 seconds and stop engine.

Test Condition for Code No.42
Crank engine for 3 sec.

Driving Test Condition for Code No.24

1}Start engine and warm up engine to normal

{r / min)
4,000 operating temperature.
b 2}Increase engine speed to 4,000 r/min. in 3rd
E;‘ gear in case of M/T model and in “2” range in
'En 2,000} —— - case of A/T model.

3)Release accelerator pedal and with engine .
brake applied, keep vehicle coasting for 7 to
10 seconds till engine speed reaches 2,000 r/min.
4)Repeat above steps 2) and 3} 3 times or more.
5)Stop vehicle.

.
(.._’2--_

4)
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TABLE B-1 FUEL PUMP CIRCUIT CHECK
WIRING DIAGRAM

TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)
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2 3 B/W BI/B
! | | XG 1. Battery
2. Fuse "BATT"
3. Fuse "G@"
4, Ignition switch
5. Fuse iG COIL METER"
6. Fuel pump relay
7. Fuel pump
8. Power supply from main relay

CIRCUIT DESCRIPTION

Fuel pump relay is turned ON <

while engine is running.

TROUBLE SHOOTING

for 2 sec. after the ignition switch is turned ON position.
while start engine signal is inputted.

STEP

ACTION

YES

NO

1

Was “ENGINE DIAGNOSTIC FLOW TABLE" in
section 6 performed?

Go to Step 2.

Perform “ENGINE DIAG-
NOSTIC FLOW TABLE”.

Fuel pump operation check:

(1) Remove fuel filler cap.

{2) Turn the ignition switch ON position.

Is fuel pump operation sound heard for 2 sec. after
the ignition switch turned ON position?

Fuel pump circuit is in
goed condition.

Go to Step 3.

Fuet pump circuit check:

(1) With ignition switch OFF, remove fuel pump
relay.

(2) Using service wire, connect “BI/B” and “P” wire
terminal of fuel pump relay coupler.

Is fuel pump operation sound heard with the igni-

tion switch turned ON position?

Go to Step 4.

“BI/B”, “P" wire open.
“B” wire open.
Fuel pump malfunction.

Fuel pump relay check:

(1) Check fuel pump relay referring to “Fuel pump
relay inspection” in this section.

Is it in good condition?

“BIW”, “W/G” wire open.

If OK, substitute a
known-good ECM and
recheck.

Faulty fuel pump relay.
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TABLE B-2 FUEL INJECTOR CIRCUIT CHECK
WIRING DIAGRAM

TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)
AlALA Al A o] cl|cC
I b N N WSS HHHHHHHHIO R HHEHE R
AlAMANATETATATA|A [AlatAlAl 1B B[ B[B[B[BlE[B||C[Cclcicic|cic|cielcle
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@ A1—(A23—(A9 —(A23
BI/B RW RIG WG W/B
1 2 3 4
1. Fuel injector (Mo.1 cylinder)
BB BB BV2 BI/B 2. Fuetinjector (No.2 cylinder)
l [ | 3. Fuel injector (No.3 cylinder)
5 4. Fuel infe¢tor (No.4 cylinder)
5. Power supply from main relay
TROUBLE SHOOTING
STEP ACTION YES NO
1 Was “ENGINE DIAGNOSTIC FLOW TABLE” in Go to Step 2. Perform “ENGINE DIAG-
section 6 performed? NOSTIC FLOW TABLE".
2 Fuel injector operation sound check: Go to Step 3. Go to Step 4.
(1) Using sound scope, check each injector for op-
grating sound at engine cranking.
Do all 4 injectors make operating sound?
3 Fuel injection circuit check: Fuel injector circuitis in | “R/W?”, “R/G”, “WIG",
(1} With the ignition switch OFF position, remove good condition, “W/B” shorted each oth-
ECM couplers. er.
(2) Check resistance between following terminats. Faulty fuel injector.
Al and A10
A1l and A23 o
Al and A22
Is each check result as specified?
4 Does none of 4 injectors make operating sound at | Go to Step 5. Check wire harness of
Step 2? injector not making oper-
ating sound and injector
itself referring to “Fuel in-
jector inspection” in this
section.
5 Fuel injector circuit check: Check all 4 injector for Faulty fuel injector cir-
(1) Check“BI/B”, “R/W”, “R/G”, “W/G" and “W/B" resistance. cuit.
wire for open and short. If OK, substitute a
i 9
Is it normal known good ECM and
recheck.
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TABLE B-3 FUEL PRESSURE CHECK
SYSTEM DIAGRAM

. Fuel pump

. Fuelfilter

. Fuel {feed line

. Fuel pressure regulator

. Vacuum passage for fuel pressure regulator
. Fuel retura line

OO

SYSTEM DESCRIPTION
Fuel pressure regulator keeps the fuel pressure applied to injector 290kPa higher than that in intake manifold at

all times.

INSPECTION

NOTE:

Before using following table, check to make sure that battery voltage is higher than 11V. If battery voltage
is low, pressure becomes lower than specification even if fuel pump and line are in good condition.

STEP ACTION YES NO
1 Was “ENGINE DIAGNOSTIC FLOW TABLE” in Go to Step 2. Perform “ENGINE DIAG-
section 6 performed? NOSTIC FLOW TABLE”.
2 Fuel pressure check (engine stops): Go to Step 3. Goto Step 7.
(1) Install fuel pressure gauge referring to “Fuel
delivery system” in this section.
(2) Turnthe ignition switch ON position and after 3
seconds turn it OFF position. Repeat this 3 or 4
times and then check fuel pressure.
Is fuel pressure 270 — 310 kPa
(2.7 - 3.1 kg/cm?, 38.4 — 44.0 psi)?
3 | Is 200 kPa {2.0 kg/cm?, 28.4 psi) or higher fuel | Go to Step 4. Go to Step 6.
pressure retained for 1 minute after fuel pump is
stopped at Step 27
4 Fuel pressure check (idling): Go to Step 5. Faulty vacuum passage
(1) Startengine and warm it up to normal operat- for fue! pressure regula-
ing temperature. -
(2) Keepitrunning at specified idle speed. tor or fuel pressure regu
Is fuel pressure 210 — 260 kPa lator.
(2.1 — 2.6 kg/cm?, 29.8 — 37.0 psi)?
5 Relief valve in fuel pump check: Normal fuel pressure. Faulty fuel pump.
(1} With fuel pump operated and fuel return hose
blocked by pinching.
Is fuel pressure 441 — 637 kPa
(4.5 - 6.5 kg/cm?, 62.7 — 90.8 psi)?
6 Is there fuel leakage from fuel feed line hose, pipe | Repair or replace. Fuel leakage from injec-
or joint? ' tor, fuel pressure regula-
tor or fuel pump.
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Was fuel pressure higher than specification in Step
27

Go to Step 8.

Go to Step 9.

Fuel return line check :

(1) Disconnect fuel return hose from fuel pipe and
connect new hose toit.

(2) Putthe other end of new return hose into ap-
proved gasoline container.

{3) Operate fuel pump.

Is fuel pressure 270 — 310 kPa

(2.7 — 3.1 kg/cm2, 38.4 — 44.0 psi)?

Restricted fuel return
hose or pipe.

Fauity fuel pressure reg-
ulator.

Fuel pressure regulator check:

(1) With fuel pump operated and fuel return hose
blocked by pinching.

Is fuel pressure applied then?

Faulty fuel pressure reg-
ulator.

Shortage of fuel.
Clogged fuel filter.
Restricted fuel feed hose
or pipe.

Faulty fuel pump or fuel
leakage from hose con-
nection in fuel tank.
Faulty fuel pump circuit.
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TABLE B-4 IDLE AIR CONTROL SYSTEM CIRCUIT CHECK
SYSTEM AND CIRCUIT DIAGRAM

TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)
AlA AlA c [0 X+
A IR HAERERBY N IHEHEREEE 1135??222521]
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@ 1. Power supply from main relay
2. IAC valve
3. Throttle valve
4. TP sensor
5. From air cleaner
6. Tointake manifold
CIRCUIT DESCRIPTION
ECM transmits duty signal to IC in IAC valve. Then, the IC controls current of IAC valve coils.
INSPECTION
STEP ACTION YES NO
1 Was “ENGINE DIAGNOSTIC FLOW TABLE" in Go to Step 2. Perform “ENGINE DIAG-
section 6 performed? NOSTIC FLOW TABLE".
2 IAC valve function check; Go to Step 3. Go to Step 6.
{1) Check IAC valve referring to “IAC valve in-
spection” in this section.
Is check result in good condition?
3 Closed throttie position check: Check for following: Go to Step 4.

(1) Connect SUZUK)] scan tool to DLC.

(2) With the ignition switch ON position, check
“CLOSED THROT POS" in parameter data
list.

Throtile valve fully close : ON
Throttle vaive slight open: OFF

Is each check result as specified?

EVAP canister purge
valve

Accessory engine load
PCV system

Idle air passage

EGR system

ASC signal
Transmission range
switch signal
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4 Closed throttle position recheck: Recheck engine idle Goto Step b

(1) With the ignition switch OFF position discon- speed.
nect negative battery cable for 30 seconds
and connect it.

{2) Recheck closed throttle position referring to

Step 3.
Is each check result as specitied?
5 TP sensor signal voltage check: Substitute a known good | Check TP sensor refer-
(1) With the ignition switch ON position, check ECM and recheck. ting to “TP sensor in-
voltage between C5 and ground. spection” in this section.

Throttle valve fully close: 0.18-1 .03V
Throttle valve fully open: 3.27-4.58V
Is each check result as specified?

6 IAC valve circuit check: Goto Step 7. Repalir or replace.
(1) Check “R/W”, “BI/B” and “B/BI” wire for open
and short.
Are they in good condition?
7 IAC valve substitution: IAC valve malfunction. Substitute a known good
(1) Substitute a known good IAC valve. ECM and recheck.

(2) Check IAC valve referring to “IAC valve in-
spection” in this section.
Is check result in good condition?
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TABLE B-5 EVAPORATIVE EMISSION CONTROL SYSTEM CHECK
SYSTEM AND CIRCUIT DIAGRAM

TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)

AA LA FATATATATATATA o1 4| TBTETE B e 518 8] |4 ST Te e [eTe [6T¢] 5| ¢
wololesl7z]le]ls]|als s|l7lefs]a]lal2]n wlotalzlels]ala
Alataratatalalala[2tala|AlBIEBiEBIB (Bl BIEB[B[{C]Cclclclclcic|c]c] ¢l¢e
26|25 |24 [ 53] 22|21 1o his |17 116|151 74] |18f15] sa]ia | 12F11] 10 o f {22]2q)z0]10lie L17b1sl15 114100112
dllJ LA2|_5)
BI/B BI/IG

JA. L5

—- ?&J— 1. Power supply from main refay

- o 2. EVAP canister purge valve
3. Tointake manifold

CIRCUIT DESCRIPTION
ECM transmits duty signal to EVAP canister purge valve.
INSPECTION
STEP ACTION YES NO
1 Was “ENGINE DIAGNOSTIC FLOW TABLE” in Go to Step 2. Perform “ENGINE DIAG-
section 6 performed? : NOSTIC FLOW TABLE”.
2 (1} Check following items referring to inspection Go to Step 3. Repair or replace.

of each item in this section.
Vacuum passage

Vacuum hoses
EVAP canister purge valve
EVAP canister

Are they in good condition?

(1) With the ignition switch ON position, check Check “BIfG” wire for Check “Bl/B” wire for
voltage between “BI/B” terminai of EVAP can- | open and short. open and short.
ister purge valve coupler and ground.
Is voitage 10-14V?
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TABLE B-6 EGR SYSTEM CHECK (iF EQUIPPED)
SYSTEM AND CIRCUIT DIAGRAM

TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)
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3

. Power supply from main relay

. EGR valve

. Exhaust gas flow to intake manifold

. Exhatst gas fiow from exhaust manifold
. EGR valve stepper motor coit

. EGR valve stepper motor rotor

NN =

. EGR valve stepper motor rod

SYSTEM DESCRIPTION
When EGR valve stepper motor receives open (close) signal from ECM, it turns in the open (close) direction accord-
ing to the number of steps and pushes out (pulls up) the rod which is in mesh with the worm of the stepper motor.
As the rod installed to the EGR valve opens by the amount corresponding to the number of steps of signal from
ECM to let the exhaust gas flow from the exhaust manifold to the intake manifold.

INSPECTION
STEP ACTION YES NO

1 Was “ENGINE DIAGNOSTIC FLOW TABLE” in Go to Step 2. Perform “ENGINE DIAG-
section § performed? NOSTIC FLOW TABLE".

2 (1) Check EGR valve referring to “EGR valve in- Go to Step 3. EGR valve malfunction.

spection” in this section. :

Is it in good condition?

3 (1) Install EGR valve. Check EGR passage. Faulty “BI/B”, “Gr",

(2) Disconnect ECM coupler and check resis-
tance between A1 and A7, A1 and A8, AT and
A20, A1 and A21.

Is each resistance 20 - 24Q (at 20°C)?

if OK, substitute a
known good ECM and
recheck.

“Gr/R", “Gr/BI", “Gr/B”
wire.
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TABLE B-7 A/C SIGNAL AND A/C ON SIGNAL CIRCUIT CHECK (IF EQUIPPED)
CIRCUIT DIAGRAM

TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)
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1. A/C control modu'e

CIRCUIT DESCRIPTION
A/C control module transmits “A/C signal” to ECM when A/C ON conditions are satisfied on the A/C control module

side.

ECM transmits “A/C ON signal” to A/C control module when “A/C signal” inputted to ECM and A/C ON conditions
are satisfied on the ECM side. Then, A/C is operated.

INSPECTION
STEP ACTION YES NO
1 A/C signal circuit check: Go to Step 8. Goto Step 2.

(1) Check voltage between B3 terminal of ECM

coupler and ground under following condition.
Ignition switch ON position and A/C switch OFF:
10-14V

Is check result as specified?

2 (1) Disconnect A/C control module coupler. A/C control module mal- | Faulty “BI/R” wire.

{2) Check voltage between B3 terminal of ECM function. If OK, substitute a known
coupler and ground under following condition. good ECM and recheck.

Ignition switch ON position and A/C switch OFF:
10-14V
Is check result as specified?
3 AJC signal circuit check: Go to Step 4. Fauity “BVR" wire.

(1) Check voltage between B3 terminal of ECM If OK, substitute a known
coupler and ground under following condi- good A/C control module
tions.

and recheck.
AJC is working: 0-2.0V

Is check result as specified?

4 AJ/C ON signal circuit check: Go to Step 5. Faulty “Gr” {RH: “Gr/W")

(1} Check voltage between B6 terminal of ECM wire.
coupler and ground under following conditions. if OK, substitute a known
A/C is working: 10-14V good A/C control module

Is check result as specified? and recheck.

5 A/C ON signal circuit check: A/C signal circuit and Substitute a known good

(1) Check voltage between B6 terminal of ECM
coupler and ground under following conditions.
Engine running and A/C is not working: 0-1.0V
Is check result as specified?

AJC ON signal circuit are
in good condition.

ECM and recheck.
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TABLE B-8 A/C CONDENSER FAN MOTOR RELAY CONTROL SYSTEM CHECK

CIRCUIT DIAGRAM
TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)
Alala Al a clc
ATATATATATAT AR B|B]BlG|B|EB|E] B cjclc|Cc[clc]C|C
B2 plelal7lelslalalid  1alzlelsta|aledi]| M wls]lslzle}s]s]s]ela
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26125124 | 29|22 21 |20 |19 lis 17 |us |15 14| {16]15]14[13] 12| 110 10] 9 | |22)21]|20) 1ofss L 17l sel15]14] 13]12
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B
© BYR R/BI
d~e—f=pb
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: s W e
2 3 4 BW 1. Battery
| 2. "BATT" fuse
[ | i | 3. "I fuse
4. "AIC" fuse
5. ignition switch
8. "IG COIL, METER" fuse
7. AIC condenser fan motor relay
8. AJC condenser fan motor

CIRCUIT DESCRIPTION

A/C condenser fan is turned ON by ECM when engine coolant temperature is higher than specified value regard-
less A/C ON or OFF.

INSPECTION
STEP ACTION YES NO
1 A/C condenser fan operation check: This system is in good Go to Step2.
(1) Check A/C condenser fan for gperation. condition.
ASC condenser fan should be operated under
following cendition A or B only.
A: When engine is running and A/C is operat-
ing.
B: When engine coolant temperature is more
than 113°C with the ignition switch ON posi-
tion.
Is check result as specified?
2 AJC condenser fan control signal check: Go to Step 3. Fuse blown.
(1) Check voltage between A3 and ground under Faulty “B/W”",
following conditions. “BI/R”, “P/B” wire.
Otherthan conditions AandBin Step 1:10-14V Faulty A/C condenser
Is check result as specified? fan motor relay.
3 A/C condenser fan control signal check: Fuse blown. Substitute a known-good
(1) Check voltage between A3 and ground under Faulty “R*, “R/BI, “B” ECM and recheck.
following conditions. wire.
Under condition A or B in Step 1: 0-1 V Faulty A/C condenser
Is check result as specified? fan motor or relay.
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TABLE B-9 FUEL CUT OPERATION CHECK
CIRCUIT DIAGRAM

TERMINAL ARRANGEMENT OF ECM COUPLER (VIEWED FROM HARNESS SIDE)
Alala Al a cle
c]c
ol fflolal7iels|s| a2l [sl7]elslalslzl el Pwlslelz]els|als |l
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e
1
i. Throttle positicn sensor
CIRCUIT DESCRIPTION

Fuel injector stops when decelerating, so that unburned gas will not be exhausted and it starts again when above
conditions for fuet recovery are fulfifled.

INSPECTION
STEP ACTION YES NO
1 Was “ENGINE DIAGNOSTIC FLOW TABLE” in | Goto Step 2. Perform “ENGINE DIAG-
section 6 performed? NOSTIC FLOW TABLE”.
2 Closed throttle position check: Substitute a known good | Go to Step 3.
(1) Connect Tech-1 to DLC. ECM and recheck.

(2) With the ignition switch ON position, check
“CLOSED THROT POS” in parameter data
list.

Throttle valve fully ¢lose : ON
Throttle valve slight open ; OFF

Is each check result as specified?

3 Closed throttle position recheck: Recheck fuel cut opera- | Goto Step 4.

{1} With the ignition switch OFF position discon- tion.
nect negative battery cable for 30 seconds
and connect it.

(2} Recheck closed throttle position referring to

Step 3.
Is each check result as specified?
4 TP sensor signal voltage check: Substitute a known good | Check TP sensor refer-
(1) With the ignition switch ON position, check volt- | ECM and recheck fuel ring to “TP sensor in-
age between C5 and ground. cut operation. spection” in this section.

Throttle valve fully close: 0.18-1.03V
Throttle valve fully cpen: 3.27-4.58Y
Is each check result as specified?
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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. It is strictly prohibited
to connect voltmeter or ohmmeter to ECM with couplers
disconnected from it.

Voitage Check
1) Remove glove box.
2) Check voltage at each terminal of couplers connected.

NOTE:

As each terminal voltage is affected by the battery voltage,
confirm that it is 11 V or more when the ignition switch is
turned ON position.

MinaL | coLor CIRCUIT VOLTAGE CONDITION
Al B/B Power source 10-14V Turn the ignition switch ON position
A2 B Ground - -
A3 o8 AJC condenser fan motor relay 0-1.0V A/C is working
(if equipped) 10-14Y AJ/C is not working
_ For 2 seconds after turning the ignition switch ON
Ad WiG Fuel pump relay 0-25V position leaving engine OFF
10-14V Engine running
AS vy Malfunction indicator lamp Turn the ignition switch ON position leaving en-
0-1.0V ;
gine OFF
Ignition coil assembly for No.1 _ Turn the ignition switch ON position leaving en-
AB BiW | and No.4 0-1.0V | jine OFF
EGR valve (stepper motor coil 3, if _ Turn the ignition switch ON position leaving en-
A7 GI/R equipped) 10-14V gine OFF
EGR valve (stepper motor coil 1, if _ Turn the ignition switch ON position leaving en-
A8 Gr equipped) 10-14V gine OFF
- _ Turn the ignition switch ON paosition leaving en-
A9 WG Fuel injector No.3 10-14V gine OFF
A1D RAW Fuel injector No.1 10-14V Turn the ignition switch ON position leaving en-
gine OFF
Al P/B Heater of HO2S (if equipped) 10-14V T_urn the ignition switch ON position leaving en-
gine OFF
A2 - - - -
A13 B/BI Ground - =
A4 BI/B Power source 10-14V Turn the ignition switch ON position
Al15 w Power source for back up 10-14V Turn the ignition switch ON and OFF position
A16 B/wW Ignition switch 10-14V Turn the ignition switch ON position
Al7 Bl Main relay 0-20V Turn the ignition switch ON position
A18 RAW IAC valve 0-42V Engine running at idle speed
Ignition coil assembly for No.2 _ Turn the ignition switch ON position leaving en-
A19 Br/B and No.3 0-1.0V gine OFF ,
EGR valve (stepper motor coil 4, if _ Turn the ignition switch ON position leaving en-
A20 Gr/B equipped) 10-14V gine OFF
EGR valve (stepper motor coil 2, if Turn the ignition switch ON position feaving en-
AZ1 . -
Gr/Bl equipped) 10-14V gine OFF
ADD - _ Turn the ignition switch ON paosition leaving en-
W/B Fuel injector No.4 10-14V gine OFF
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Turn the ignition switch ON position leaving en-

A23 R/G Fuel injector No.2 10-14V gine OFF
A24 - - - -
EVAP canister purge valve (jf _ Turn the ignition switch ON position leaving en-
A25 BIG aquipped) 10—14V gine OFF
A28 B/BI Ground - -
B1 Y/B Data link connector 4-5V Turn the ignition switch ON position
B2 (RH:PP W) Test switch terminal 4-5V Turn the ignition switch ON position
, , . 0-20V AJC is working
B3 BI/R A/C signal (if equipped) T0-14V AT s nol working
I . 10-14 V Lighting switch ON
B4 RIY Lighting switch 0-13V | Lighting switch OFF
BS G ABS signal (if equipped) 10-14V Turn the ignition switch ON position
Gr . . . 10-14V A/C is working
BS | (RH: Grw) | AVC ON signal (if equipped) 0-1.0V | AICis not working
B7 Br Tacho meter - -
B8 RIG Duty ocutput terminal 0-10V Turn the ignition switch ON position
B9 G/wW Stop lamp switch 10-14V Brake pedal depressed
B10 W/BI Diag. Switch terminal 4-5V Turn the ignition switch ON position
0-20V Turn the ignition switch ON position and heater
. ) blower switch ON
B11 BIG Heater blower switch — - —
10-14 V Turn the ignition switch ON position and heater
blower switch OFF
Turn the ignition switch ON position and rear de-
10-14V fogger switch ON
Bi2 R/W R i i i
ear defogger switch (if equipped) Turn the ignition switch ON position and rear de-
0-13V ?
fogger switch OFF
Turn the ignition switch ON position and shift se-
Bi3 GrY Park/ Neutral position signal -y lect switch in P or N range
P 9 0-16V Turn the ignition switch ON position and shift se-
: lect switch i other than P and N range
Turn the ignition switch ON position and shift se-
10-14V . 2
B14 ] R-range signal lect switch in R range
0-13V Turn the ignition switch ON position and shift se-
’ lect switch in other than R range
Turn the ignition switch ON position and throtile
94-132V
B15 B/Bi Throttle opening signal valve fully closed
44_62V Turn the ignition switch ON position and throttle
) ; valve fully open
0-1.0V Turn the ignition switch ON position and ECT less
B16 BrY Qverdrive cut signal . than 60°C
10-14V Turn the ignition switch ON position and ECT
more than 60°C
C1 w Camshatft position sensor 0 4__058\? d Turn the ignition switch ON position
deflectbetween P . o .

; _ Turn the ignition switch ON position, rear right
c2 Y Vefiicie speed sensor 0 4116 4a\|}d wheel turned slowly with rear left wheel locked
C3 R/ BI CO adjusting resistor (w/o H2S) 0-5V Turn the ignition switch ON position

Lg : Turn the ignition switch ON position leaving en-
4 -
C (RH: L/ Y) Manifold absolute pressure sensor 3.3-40V gine OFF
0.18 - 1.03 V Turn the ignition switch ON position and throttle
C5 Lg Throettle position sensor valve fully closed
307 — 458V Turn the ignition switch ON position and throtile
) ) valve fully open
Cs (RH:LI?g W) Engine coolant temp. sensor 0.55~-0.95V | Turnthe ignition switch ON position (ECT=80°C)
Power source for MAP sensor, TP . . .
C7 Lg/R sensor, CO adjusting resistor 4-5V Turn the ignition switch ON position,
C8, C9, C10 - — —
C11 | B/R Engine start signal 6-14V While engine cranking

C12,C13
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C14 (RH:O(Sr/G) Ignition timing adjusting resistor 0-5V Turn the ignition switch ON position
deflect between
C15 Or Heated oxygen sensor 0-0.3 %n\? Engine running at 2000 r/min after warmed up
0.7-1.
C16 Lg/B Intake air temp. sensor 20-27V Turn the ignition switch ON position {|1AT=20°C)
c17 B/BI Ground - -
c18 B/BI Ground = -
C19, C20, C21 - - -
0-13V While engine running at idle speed, turning steer-
c22 BIfOr Power steering pressure switch ' ing wheel to the right or left as far as it stops
10-14V Turn the ignition switch ON position

Resistance Check
1) Disconnect couplers from ECM with the ignition switch OFF
position.

CAUTION:
Never touch terminals of ECM itself or connect volt-
meter or chmmeter.

2} Check resistance between each pair of terminals of discon-
nected couplers as listed in following table.

1. ECMcoupler disconnected

CAUTION:

® Be sure to connect ohmmeter probe from wire har-
ness side of coupler.

¢ Be sure to turn the ignition switch OFF position for
this check.

* Resistance in table represents that when parts tem-
perature is 20 °C (68 °F).

2. Ohmmeter
STANDARD
CIRCUIT TERMINALS RESISTANCE CONDITION
Fuel injector No.1 cylinder A10 - A1 10-15Q —
No.2 cylinder A23 - A1 10-15Q —
No.3 cylinder A9~ A1 10-15Q —
No.4 cylinder A22 - A1 10-156Q —
EGR valve No.1 coll A8 - Al 20-24Q —
No.2 coil A21 - A1 20-24Q —
No.3 coil A7 — A1 20-24Q —
No.4 coil A20 - A1 20-24Q —
EVAP canister purge valve A25 — A1 30-34Q —
HO2S heater Al1 - A1 M-15Q —
Main relay Al17 - A15 56— 148 Q —
Fuel pump relay Ad-Al16 56146 Q —
TP sensor B15-C17 017 - 11.4kQ Throttle valve fully close
Bi5-C17 1.72-15.5kQ Throttle valve fully open
IAT sensor C16 - C17 2.09-281kQ IAT at 20 °C
ECT sensor C6—C17 228261k ECT at 20 °C
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ON-VEHICLE SERVICE

1. EVAP hose {from fuel tank) 10. Accelerator cable
2. Fuelreturn hose 1t. PCV hose

3. Fuel feed hose 12, PCV valve

4. AT sensor 13. Breather hose

5. EVAP canister purge valve 14. Coolant outlet hose
6. Fuel pressure regulator vacuum hose 16, Coolantinlet hose
7. Fuel pressure regulator 16. IAC valve

8. Brake booster hose 17. TP sensor

9. MAP sensor 18. EVAP canister




6E-42 ENGINE AND EMISSION CONTROL SYSTEM

1. Accelerator cable
2. Adjusting nut
3. Lock nut

1. Lever stopper
2. Throttle lever
3. Pedal stopper bolt

GENERAL

When hoses are disconnected and system components are re-
moved for service, reinstall components properly, and route and
connect hoses correctly after service. Refer to figure on previous
page for proper routing of hoses.

ACCELERATOR CABLE ADJUSTMENT
1) With throttle valve closed, check accelerator pedal play which
should be within following specification.

Pedal play “a”: 2 —=7 mm (0.08 - 0.27 in.)

If measured value is out of specification, adjust it to specification
with cable adjusting nut.

2) With accelerator pedal depressed fully, check clearance be-
tween throttle lever and lever stopper (throttle body) which
should be within following specification.

Clearance “b” : 0.5 — 2.0 mm (0.02 — 0.07 in.)
(With pedal depressed fully)

If measured value is out of specification, adjust it to specification
by changing height of pedal stopper bolt.

IDLE SPEED/IDLE AIR CONTROL (IAC) DUTY IN-

SPECTION

Before idle speed/IAC duty check, make sure of the following.

e Lead wires and hoses of engine/emission control systems are
connected securely.

e Accelerator cable has some play, that is, it is not tight.

¢ Valve lash is checked and adjusted according to maintenance
schedule.

e [gnition timing is within specification.

e All accessories (wipers, heater, lights, A/C, etc.) are out of ser-
vice,

e Air cleaner has been properly installed and is in good condition,

e ECM does not detect any malfunction DTC.

After above items are all confirmed, check idle speed and IAC duty

as follows.

NOTE:

Before starting engine, place transmission gear shift lever in
“Neutral” {shift selector lever to “P” range for A/T vehicle),
and set parking brake and block drive wheels.
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[Using SUZUK! scan tool]
1) Connect SUZUKI scan tool to DLC with the ignition switch OFF
position.

Tt .

Special Tool

(A): 09931-76011 (SUZUKI scan tool)
(B): Mass storage cartridge

(C): 09931-76030 (16/14 pin DLC cable)

—~ ——— 2) Warm up engine to normal operating temperature.

3) Check IAC duty andidle speed by using “IAC CAL” mode of SU-
ZUKI scan tool.

MT AT
AIC OFF ON OFF ON
Engine speed [r / min) 750-£50 | 900450 | 750450 | 875150
IAC Duty [%] 430 — 4~.30 —

If duty and/or idle speed is out of specifications, check idle air
control system referring to Diagnostic Flow Table B-4 “IDLE AIR
CONTROL SYSTEM CHECK” in this section.

4} Check that specified engine idle speed is obtained with A/C ON
if vehicle is equipped with A/C.
If not, check A/C ON signal circuit and idie air control system.

[Not using SUZUKI scan tool]

1) Disconnect scan tool from DLC if connected.

2) Warm up engine to normal operating temperature.

3} Stop engine and connect duty meter between duty outpui termi-
nal and ground terminal of monitor connector.

4) Using service wire, ground diagnosis switch fterminal in monitor
connector.

5) Set tachometer.

6) Start engine and warm it up completely.

7) Check IAC duty and idle speed. If duty and/or idle speed is out
of specifications, check idle air control system referring to Diag-
nostic Flow Table B-4 “IDLE AIR CONTROL SYSTEM CHECK”
in this section.

MT AT
AIC OFF ON OFF ON
1. Monitorcoupler A Blank ‘ Engine speed [r/ min] 750450 | 900+50 | 750450 | 875450
2. Service wire B: Diagnosis switch terminal
3, Duty meter C: Blank IAC Duty [%] 4~.30 - 4~.30 -
4. ECM D: Ground terminal

E: Test switch terminal
F: Duty output terminal
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NOTE:
IAC duty can be checked roughiy by using voltmeter. IAC
duty to voliage relation is as follows.

ON DUTY OFF DUTY VOLTMETER
METER INDICATICN | METER INDICATION INDICATION
(%) (%) v
0 100 0
50 50 0.5xVvB
100 0 VB

e “OFF DUTY METER” is such duty meter that indicates
approx. 100% when terminal voltage is approx. “0V”.

e “VB” represents battery voltage while engine of vehicle be-
ing checked is running.

7) Remove service wire from monitor connector.

8) Checkthat specified engine idle speed is obtained with A/C ON
if vehicle is equipped with A/C.
If not, check A/C ON signal circuit and idle air control system.

IDLE MIXTURE INSPECTION/ADJUSTMENT
(VEHICLE WITHOUT HEATED OXYGEN SENSOR)

All vehicles not equipped with heated oxygen sensor are shipped
with their CO% factory adjusted as foilows.

Engine idle mixture 0.8 — 1.3 % at specified idle speed

(CO %)

1. CO adjusting resistor

idle mixture adjustment should never be changed from the original
factory setting. However, if during diagnosis, the check indicates
idle mixture to be the cause-of a driver performance complaint or
emission failure, the idle mixture can be adjusted using the follow-
ing procedures.

NOTE:
For this inspection and adjustment, exhaust gas tester (CO
meter} and engine tachometer are necessary.

1) Check idle speed according to “Idle Speed Inspection” section.

2) Using exhaust gas tester, check that idle mixture CO% is within
above specification. If it is out of specification, adjust it to specifi-
cation by turning resistor knob.

3) Ifidle mixture has been adjusted, confirm that idle speed is with-
in specification.
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AIR INTAKE SYSTEM

THROTTLE BODY

On-Vehicle Inspection
e Check that throttle valve lever moves smoothly.

Removal

1) Disconnect negative cable at battery.

2) Drain cooling system referring to section 6B.

3) Disconnect accelerator cable from throttle body.

4) Disconnect electric coupler from TP sensor and IAC valve.
5) Disconnect coolant hoses from throttle body.

6) Remove throttle body from intake manifold.

1. TP sensor coupler
2. JAC valve coupler

CAUTION:

TP sensor, idle air control valve or other components
containing rubber must not be places in a solvent or
cleaner bath.

A chemical reaction will cause these parts to swell, hard-
en or get distorted.

Installation

1) Clean mating surfaces and install throttle body gasket to intake
manifold.
Use new gasket.

2) Install throttle body to intake manifold and tighten bolts and nuts
to specified torque.

3) Connect coolant hoses to throttle body.

5 4) Connect couplers to TP sensor and IAC valve securely.

5) Install air cleaner outlet hose.

8) Connectaccelerator cable and adjust cable play to specification
referring to previous page.

7} Refill cooling system referring to section 6B.

8) Connect negative cabie at battery,

1. Throttle body
2. Throtile body gasket
3. Coolant hoses
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IDLE AIR CONTROL VALVE (IAC VALVE)

Removal
1} Remove throttle body. (Refer to throttle body removal.)
2) Remove IAC valve from throttle body.

1. Throttle body
2. O-ring
3. 1AC valve

Inspection

1)} Connect each connector to IAC valve and TP sensor.

2) Checkthat rotary valve of IAC valve opens and closes once and
then stops in about 80 ms as soon as the ignition switch is
turned ON position.

NOTE:

* This check should be performed by two people, one per-
son turns the ignition switch ON position while the other
checks valve operation.

e As valve operation is momentary, it may be overlooked.
To prevent this, perform this operation check 3 times or
more continuously.

If rotary valve of IAC valve does not operate at all, check
wire harness for open and short. If wire harness are in
good condition, replace IAC valve and recheck.

e The built-in IC may brake when the battery is connected
between terminals or installation resistance gauge is
connected between terminals.

1. Rotary valve

Installation
1) Install new O-ring to IAC valve.
2} Install IAC valve to throttle body.
Tighten {AC valve screws to specified torque.

Tightening Torque
{a): 3.3 N-m (0.33 kg-m, 2.5 Ib-ft)

3) Install throttle body to intake manifold referring to throttie body
instailation.
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(A)

CONDITION FUEL PRESSURE
With fuel pump 270 - 310 KPa
operating and 2.7 - 3.1 kg/cm?
engine stopped 38.4 — 44.0 psi
At specified 210-260 KPa2
idle speed 21-286kg/cm

29.8-370psi
With 1 min, after
engine (fuel pump) o;%r Eg,?clr(nza
stop (Pressure re- 28 4 psi

duces as time passes)

FUEL DELIVERY SYSTEM

FUEL PRESSURE INSPECTION

1} Relieve fuel pressure in fuel feed line referring to p. 6-4.

2) Using backup wrench, loosen plug bolt on fue! delivery pipe and
remove if. Connect special tools (fuel pressure gauge) to deliv-
ery pipe.

CAUTION:

A smallamount of fuel may be released when plug bolt
is loosened. Place container under the boit or cover
bolt hole with a shop cloth so that released fuel is
caught in container or absorbed in cloth. Place that
cloth in an approved container.

Special Tool

(A): 09912-58441
(B): 09912-58431
(C): 09919-46010

3) Check that battery voltage is above 11V.

4} Turn the ignition switch ON position to operate fuel pump and
after 3 seconds turn it OFF. Repeat this 3 or 4 times and then
check fuel pressure.

5) Start engine.

6) Measure fuel pressure at idling.

If measured pressure doesn’t satisfy specification, go to “Diag-
nostic Flow Table B-3” in this section.

7) After checking fuel pressure, remove fuel pressure gauge.

CAUTION:

As fuel feed line is still under high fuel pressure, make

sure to release fuel pressure according to following

procedures.

® Place fuel container under joint.

e Cover joint with rag and loosen joint nut slowly to
release fuel pressure gradually.

8) Install plug bolt to fuel delivery pipe.
Use new gasket.
Tighten it to specified torque, using backup wrench.

Tightening Torque
(a): 30 N'-m (3.0 kg-m, 22.0 Ib-ft)

9) With engine “OFF” and the ignition switch ON position, check
for fuel leaks.
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FUEL PUMP
On-Vehicle Inspection

CAUTION:

When fuel filler cap is removed in any procedure, work
must be done in a well-ventilated area, keep away from
any open flames and without smoking.

1} Remove filler cap and turn the ignition switch ON position. Then
fuel pump operating sound be heard from fuel filler for about 2
seconds and stop. Be sure to reinstall fuel filler cap after check-
ing.

If above check result is not satisfactory, advance to “Diagnostic
Flow Table B-1" in this section.

2) Fuel pressure should be felt at fuel return hose for 2 seconds
after turning the ignition switch ON position.
If fuel pressure is not felt, advance to “Diagnostic Flow Table
B-3" in this section.

Removal
1} Remove fuel tank from body according to procedure described
in section 6C and remove fuel pump from fuel tank.

Inspection
Check fuel pump filter for evidence of dirt and contamination. If
present, clean and check for presence of dirt in fuel tank.

Installation
1) Install fuel pump to fuel tank and then install fuel tank to body
accoerding to procedure described in section 6C.
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1. Fuel pressure regulator
2. Vacuum hose
3. Fuel return hose

FUEL PRESSURE REGULATOR

On-Vehicle Inspection
Perform fuel pressure inspection according to procedure de-
scribed in “Fuel Pressure Inspection”.

Removal

1) Relieve fuel pressure according to procedure described on p.
6-4.

2) Disconnect battery negative cable from battery.

3) Disconnect vacuum hose from fuel pressure regulator.

4) Remove fuel pressure regulator from fuel delivery pipe.

CAUTION:

A small amount of fuel may be released when itis from
delivery pipe.

Place a shop cloth under delivery pipe so that re-
leased fuel is absorbed in it.

5) Disconnect fuel return hose from fuel pressure regulator.

Installation

Forinstaliation, reverse removal procedure and note following pre-
cautions.

e Use new O-ring.

& Apply thin coat of gasoline to O-ring to facilitate installation.

e Tighten fuel pressure regulator bolts to specified torque.

Tightening Torque
{(a): 10 N-m (1.0 kg-m, 7.5 ib-ft)

e With engine “OFF” and the ignition switch ON position, check for
fuel leaks around fuel line connection.
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FUEL INJECTOR

On-Vehicle Inspection

1) Using sound scope or such, check operating sound of injector
when engine is running or cranking.
Cycle of operating sound should vary according t0 engine
speed.
If no sound or an unusual sound is heard, go to “Diagnoestic Flow
Table B2” in this section.

2} Disconnect coupler from injector, connect ohmmeter between
terminais of injector and check resistance.

Resistance of injector: 10 — 15 Q at 20°C, 68 °F

If resistance is out of specification, replace.
3) Connect coupler to injector securely.

Removal

NOTE:
Perform fuel pressure inspection before fuel injector inspec-
tion.

1) Relieve fuel pressure according to procedure described on p.
8-4.

2) Disconnect battery negative cable at battery.

3) Disconnect coupler from each injector.

4) Remove fuel delivery pipe bolts.

5) Remove fuel injector(s) from delivery pipe and intake manifold.

WARNING:

A small amount of fuel may be released when fuel in-
jector is removed. In order to reduce the chance of
personal injury, cover than with a shop cloth.

Inspection

WARNING:

As fuel is injected in this inspection, perform in a well
ventilated area and away from open flames.

Use special care to prevent sparking when connecting
and disconnecting test lead to and from battery.

NOTE:
Confirm fuel pressure before this inspection.
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(93]

1. Fuel feed line

2. Fuel return line

3. Fuelinjector

4. Fuel pressure regulator

2

1. Service wire
2. Fuel pump relay coupler

1. Injector

2. Batlery

3. Vinyl tube

4. Graduated cylinder

1. Injector

2. Battery

3. Vinyl tube

4. Graduated cylinder

1) Install injector and fuel pressure regulator to special tool {injec-
tor checking toal).

Special Tool
(A): 09912-58421

2) Connect special tools (hoses and attachment) to hose and pipe
of vehicle.

Special Tool
(B): 09912-58431

3) Connect special tool (test lead) to injector.

Special Tool
(C): 09930-88530

4) Install suitable vinyl tube onto injector nozzle to prevent fuel
from splashing out when injecting.

5) Put graduated cylinder under injector as shown.

6) Remove fuel pump relay.

7) To operate fuel pump and apply fuel pressure to injector, using
wire harness as thick as the one used for fuel pump circuit, con-
nect two terminals of relay connector as shown in figure.

CAUTION:

Check to make sure that connection is made between
correct terminals. Wrong connection can cause dam-
age to ECM, wire harness, etc.

Turn the ignition switch ON position.
8) Apply battery voitage to injector for 15 seconds and measure in-
jected fuel volume with graduated cylinder.
Test each injector two or three times.
If not within specification, replace injector.

Injected fuel volume:
43 ~ 47 ¢c/15 sec. (1.59/1.51 — 1.59/1.65 US/Imp. 0z/15
sec.)

9) Check fuel leakage from injector nozzle. Do not operate injector
for this check (but fuel pump should be at work).
If fuel leaks more than following specifications, replace.

Fuel! leakage: Less than 1 drop/min.
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1. O-ring 4. Injector
2. Grommet 5. Delivery pipe
3. Cushion 6. ntake manifold

7. Insulator

Installation

1) Replace injector O-ring with new one using care not to damage
it. Install grommet to injector.

2) Checkifinsulatoris scored or damaged. Ifitis, replace with new
one.
Install insulators and cushions to intake manifold.

3) Apply thin coat of fuel to O-rings and then install injectors into
delivery pipe and intake manifold.
Make sure that injectors rotate smoothly. If not, probable cause
is incorrect installation of O-ring. Replace O-ring with new one.

4) Tighten delivery pipe bolts and make sure that injectors rotate
smoothly.

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

5) Connect couplers to injectors securely.

8) Connect battery negative cable.

7) With engine OFF and the ignition switch ON position, check for
fuel leaks around fuel line connection.
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1. ECM
2. Bolt
3. AT control modute (A/T)

1. MAP sensor
2. Hose
3. Filter

1. MAP sensor

2. 1.5V battery (4.5V iniotal)
3. Vacuum pump

4. Digital type voltmeter

ELECTRONIC CONTROL SYSTEM
ENGINE CONTROL MODULE (ECM)

CAUTION:
As ECM consists of precision parts, be careful not to ex-
pose it to excessive shock.

Removal and Installation

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 glove box.

4) Disconnect connectors from ECM.

5) Remove ECM.

Reverse above procedure in case of installation.

MANIFOLD ABSOLUTE PRESSURE SENSOR (MAP
SENSOR)

Removal and Installation

1) Disconnect negative cable at battery.

2) Disconnect MAP sensor coupler and hose from MAP sensor.
3) Remove MAP sensor from intake manifold.

Reverse above procedure in case of installation.

Installation

1) Arrange 3 new 1.5V batteries in series (check that total voltage
is 4.5-5.0V) and connect its positive terminal to “Vin” terminal
of sensor and negative terminal to “Ground” terminal. Then
check voltage between “Vout” and “Ground”.
Also, check if voltage reduces when vacuum is applied up to
400mmHg by using vacuum pump.

Output voitage (Vin voltage 4.5 - 5.0V, ambient temp.
20 - 30°C, 68 —86°F)

ALTITUDE {Reference) BAROMETRIC | QUTPUT
PRESSURE VOLTAGE

(ft) (m) (mmHg) V)
0- 2000 0- 610 | 760-707 3.1-36
2001 - 5000 | 611-1524 | 707-634 28-3.4
5001 - 8000 | 152562438 | 634 -567 2.6-38.1
8001 — 10000 | 2439-3048 | 567 — 526 2.4-2.9
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INTAKE AIR TEMPERATURE (IAT) SENSOR

Removal and Installation

1) Disconnect negative cable from battery.

2) Disconnect IAT sensor coupler.

3) Remove IAT sensor from air cleaner case.

1 IAT sensor Reverse above procedure in case of installation.

2. Grommet
3. Air cleaner case

Inspection

Immerse temperature sensing part of 1AT sensor in water (or ice)
Q and measure resistance between sensor terminals while heating
) water gradually.

i If measured resistance doesn’t show such characteristic as shown
in figure, replace IAT sensor.

k& { )for reference

2.09-2.81

{0.322)

0 20 40 80 80
32 68 104 140 176°F

ENGINE COOLANT TEMPERATURE SENSOR
(ECT SENSOR)

Removal and Installation

1) Disconnect negative cable from battery.

2) Drain cooling system.

3) Disconnect coupler from ECT sensor.

4) Remove ECT sensor from intake manifold.

Reverse removal procedure in case of installation noting the fol-
iowing.

e Clean mating surfaces of sensor and intake manifold.

® Check O-ring for damage and replace if necessary.

e Tighten ECT sensor to specified torque.

1. ECT sensor Tightening Torque
(a): 15 N'‘m (1.5 kg-m, 11.0 Ib-ft)
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2.28-261

(1.15)
(0.584)

( )for reference

0.303-0326 { -y il

32

0 20 40 60 80°C
68 104 140 176°F

Inspection

Immerse temperature sensing part of ECT sensor in water and
measure resistance between sensor terminals while heating water
gradually.

If measured resistance doesn’t shown such characteristic as
shown, replace ECT sensor.

TP SENSOR

Inspection

1) Disconnect negative cable at baftery and coupler from TP sen-
SOofr.

2) Using ohmmeter, check resistance between terminals under
each condition given in table below.

TERMINALS RESISTANCE

Between

“A” and “B” 2.5-6.0kQ
terminals
Between Thr‘ottle val‘v‘e is 017 — 11.4 KO

at idle position

IGA” and G(C” Thr ttl I -

terminals otie vave Is 1.72 - 15.50 kQ
fully opened
NOTE:

There should be more than 1.5 kQ resistance difference be-
tween when throttle valve is at idle position and when it is
fully open.

If check result is not satisfactory, replace TP sensor.
3} Connect TP sensor coupler securely.
4) Connect negative cable to battery.
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1. TP sensor

2. TP sensor hole

3. TP sensor screw hole

4. Turn TP sensoar after fitting
and align holes

1. Sensor coupler
(Viewed from terminal side}

Removal

1) Disconnect battery negative cable at battery.
2} Disconnect coupler from TP sensor.

3} Remove TP sensor from throttle body.

Installation

1} Install TP sensor to throttle body.
Fit TP sensorto throttle body in such way that its holes are a little
away from TP sensor screw holes as shown in left figure and
turn TP sensor clockwise so that those holes align.

Tightening Torque
(a): 2 N'm (0.2 kg-m, 1.5 Ib-ft)

2) Connect coupler to TP sensor securely.
3} Connect battery negative cable to battery.

HEATED OXYGEN SENSOR (HO2S) IF
EQUIPPED

Oxygen Sensor inspection

Inspect oxygen sensor and its circuit referring to flow table of diag-
nostic trouble code No. 13 in this section. If malfunction is found,
replace.

Oxygen Sensor Heater Inspection

1) Disconnect oxygen sensor coupler.

2) Using ohmmeter, measure resistance between terminals “Vs”
and “GND" of sensor coupler.

NOTE:
Temperature of sensor affects resistance value largely.
Make sure that sensor heater is at correct temperature.

Resistance of oxygen sensor heater:
11 -15Q (at 20°C, 68°F)

If found faulty, replace oxygen sensor.
3) Connect oxygen sensor coupler securely.
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1. Exhaust manifold upper cover

2. HO2S
SIETeTETeTe[eTeTe] 6| ¢
sololslz]lels]|a|sf2dd
Clhclclclelelelc]c] ¢le
122} 211 20) 1918 117] 16l15 | 14] 13]12

Removal

WARNING:

To avoid danger of being burned, do not touch exhaust
system when system is hot. Oxygen sensor removal
should be performed when system is cool.

1) Disconnect negative cable from battery.

2) Remove HOZ2S harness from bracket and disconnect coupler
of oxygen sensor.

3) Remove exhaust manifold upper cover.

4) Remove oxygen sensor from exhaust manifold.

NOTE:
Be careful not to expose it to excessive shock.

Installation _
Reverse removal procedure noting the following.
e Tighten oxygen sensor to specified torque.

Tightening Torque
(a): 45 N'-m (4.5 kg-m, 32.5 Ib-ft)

e Connect coupler of oxygen sensor and fit harness to bracket.
e Afterinstalling oxygen sensor, start engine and check that no ex-
haust gas leakage exists.

VEHICLE SPEED SENSOR (VSS)

On-Vehicle Inspection

1} Hoist vehicie.

2) Release parking brake lever, set transmission in neutral and
transfer in “2H".

3) Connector voltmeter between “C2” terminal of ECM coupler
and body ground.

4) Turn the ignition switch ON position and turn rear right tire slow-
ty with rear left tire locked.
Voltmeter should indicate deflection between 0—1Vand4-14V
a few times while tire is turned one revolution.
If check result is not satisfactory, proceed to flow table of diag-
nostic trouble code No.24 in this section.
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Removal, Inspection and installation
Refer to “VSS Removal, Inspection or Installation” in section 7D.

CAMSHAFT POSITION SENSOR (CMP SEN-
SOR)

On-Vehicle Inspection

1) Remove CMP sensor from sensor case.

2) Remove metal particles on end face of CMP sensor, if any.

3) Connect coupler to GMP sensor.

4) Connect voltmeter between C1 terminal of ECM coupler and
ground.

5) Disconnect couplers of fuel injectors and ignition coil assem-
blies. And connect negative cable to battery.

6) With the ignition switch ON position, pass magnetic substance
{iron).
Voltmeter should indicate deflection between 0—1V and 4-6V.

“a”: approximately Tmm (0.03 in)

If check result is not satisfactory, proceed to flow table of diag-
nostic trouble code No.42 in this section.

1. CMP sensor
2. Magnetic substance (iron}

Removal

1) Disconnect negative cable from battery.

2) Disconnect connector from CMP sensor.
3) Remove CMP sensor from sensor case.

Installation

1) Check that O-ring is free from damage.

2) Checkthat CMP sensor and signal rotortooth are free from any
metal particles and damage.

3) Install CMP sensor to sensor case.

Tightening Torque

(a): 9 N'm {0.9 kg-m, 6.5 Ib-ft)
4) Connect connector to it securely.
5) Connect negative cable to battery.
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No.1 cylinder No.4 cylinder
Compression TDC Compression TDC

<D

ue

1. Main relay

CMP SENSING ROTOR
Inspection

1) Remove CMP sensor case and cylinder head cover referring to
Section 6A.

2} Turn crankshaft and align “V” mark on crankshatt pulley to “0”
mark on timing beit cover.
Then, confirm which cylinder is compression dead center and
check CMP sensing rotor teeth and direction.
If check result is not satisfied, replace camshatft.

Removal and Installation
Refer to “Rocker Arms, Rocker Shaft and Camshaft Removal and
Installation’” in this Section 6A.

MAIN RELAY

Inspection
1} Disconnect negative cable at battery.
2) Remove main relay from relay box.

3) Check resistance between each two terminals as in table below.

TERMINALS RESISTANCE
Between A and B oo (Infinity)
Between C and D 56 - 146 @ at 20°C, 68°F

If check results are as specified, proceed to next operation
check. If not, replace.

4) Check that there is continuity between terminals “A” and “B”
when battery is connected to terminals “C” and “D”.
If malfunction is found, replace.
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1 \\( [ e et

1. Fuel pump relay

FUEL PUMP RELAY

Inspection

1) Disconnect negative cable at battery.

2) Remove fuel pump relay from relay box.

3) Structure of fuel pump relay is the same as that of main relay.
Check its resistance and operation using the same procedure
as that for main relay.
if malfunction is found, replace.

FUEL CUT OPERATION
Inspection

NCTE:

Before inspection, check to make sure that gear shift lever is
in Neutral position {(with A/T model, selector lever in “P”
range) and that parking brake lever is pulled all the way up.

1) Warm up engine to normal operating temperature.

2} While listening to sound of injector by using sound scope or
such, increase engine speed to higher than 3,000 r/min.

3) Check to make sure that sound to indicate operation of injector
stops when throttle valve is closed instantly and itis heard again
when engine speed is reduced to less than about 2,000 r/min.
If not, go to “Diagnostic Flow Table B9” in this section.

A/C SIGNAL., A/C ON SIGNAL
A/C CONDENSER FAN MOTOR RELAY
CONTROL SYSTEM (IF A/C EQUIPPED)

Inspection

1) Check A/C signal and A/C ON signal referring to “Diagnostic
Flow Table B=7" in this section.

2) Check A/C condenser fan motor relay control system referring
to “Diagnosiic Flow Table B~8" in this section.
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1

y

COOLANT
* B5°C
EGR
___OM

TEMP
27°F EGR

O

|

1. SUZUKI scan tool display

« EGR gas flow
1. EGR valve

2. EGR valvs gasket
3. EGR pipe
4. EGR pipg gasket

EMISSION CONTROL SYSTEM

EGR SYSTEM (IF EQUIPPED)

System Inspection [Using SUZUKI scan tool]
1)} Connect Tech 1 to data fink connector (DLC) with the ignition
switch OFF position.

Special tool

(A): 09931-76011 (SUZUKI scan tool)
(B): Mass storage cartridge

(C): 09931-76030 (16/14 pin DLC cable)

NOTE:
For operation procedure of cartridge, refer to its cartridge
operator’s manual.

2) Start engine and warm up it to normal operating temperature.

3) With engine speed between 1500 r/min and 4000 r/min, open
EGR valve by using “MISC. TEST” mode.
Inthis state, according as EGR valve opening increases engine
idle speed drops. If not, go to “Diagnostic Flow Table B6” in this
section.

EGR VALVE

Removal

1) Disconnect negative cable at battery.

2) Disconnect EGR valve coupler.

3) Remove EGR valve and gasket from intake manifold.
4) Remove EGR pipe.

Installation

Reverse removal procedure noting following.

e Clean mating surface of valve and intake manifold.
e Use new gasket.
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o Mmoo

1. EGR valve
2. Gonnector

.

2. Valve
3. Valve seat

1. EVAP canister

2. EVAP canister purge valve
3. Intake manifofd

Inspection
1} Check resistance between following terminals of EGR valve in
each pair.

Terminals Standard resistance

A-B
c-B 20 - 24 Q at 20°C, 68F
D-E

B - valve body
E - valve body

infinity {oo)

It found faulty, replace EGR valve assembly
2) Remove carbon from EGR valve gas passage.

NOTE:

Do not use any sharp—edged tool to remove carbon.

Be careful notto damage or bend EGR valve, valve seatand
rod.

3) Inspect valve, valve seat and rod for fault, cracks, bend or other
damage.
If found faulty, replace EGR valve assembly.

4) Inspect EGR passage for clogged or leak.
If found faulty, repair or replace.

EVAP EMISSION CONTROL SYSTEM
(IF EQUIPPED)

EVAP Canister Purge System inspection

NOTE:

¢ Before inspection, check to make sure that gear shift lever
is in neutral position (with A/T model, selector lever in “P”
range) and that parking brake lever is pulled all the way up.

o A/C is out of service.
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1. EVAP canister purge valve

1) Warn up engine to normal operating temperature.

2) Disconnect purge hose from EVAP canister.

3) Place finger against the end of disconnected hose and check
that vacuum is not felt there when engine is running at idle
speed.

4) Also check that vacuum is felt when A25 terminal of ECM cou-
pler shorted to ground.

If check result is not satisfactory, go to “Diagnostic Flow Table
B-5” in this section.

Vacuum Passage Inspection
(For vehicle with EVAP canister purge valve)

Startengine and run it at idle speed. Disconnect vacuum hose from
EVAP canister purge valve. With finger placed against hose dis-
connected,check that vacuum is applied.

ifit is not applied, clean vacuum passage.

Vacuum Hose Inspection

Check hoses for connection, leakage, clog and deterioration.
Replace as necessary.

Evap Canister Purge Valve Inspection

1) With the ignition switch OFF position, disconnect coupler from
EVAP canister purge valve.

2) Check resistance between two terminals of EVAP canister
purge valve.
Resistance of EVAP canister purge valve:
30 -34 @ at 20°C (68°F)
If resistance is as specified, proceed to next operation check.
If not, replace.
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1. Tank pipe
2. Purge pipe
3. Air pipe

4, Blow air

3) Disconnect vacuum hoses from intake manifold and its pipe.
4) With coupler disconnected, blow into pipe “A”. Air should not
come out of pipe “B".

5) Connect 12V-battery to EVAP canister purge valve terminals. In
this state, blow pipe “A”.
Air should come out of pipe “B”.

WARNING:
Do not suck the air through valve. Fuel vapor inside
valve is harmful.

If check result is not as described, replace canister purge valve.

6) Connect vacuum hoses.
7) Connect EVAP canister purge valve coupler securely.

EVAP Canister Inspection

WARNING:
DO NOT SUCK nozzles on EVAP canister. Fuel vapor in-
side EVAP canister is harmful.

1) Disconnect vacuum hoses from EVAP canister and remove
EVAP canister.

2} When air is blown into tank pipe, there should be no restriction
of flow through purge pipe and air pipe.
If operation differs from above description, EVAP canister must
be replaced.

3} Install EVAP canister and connect hoses to canister.
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1. Fuel pump assembly

2. Tank pressure control valve
3. Fuelvapor line hose

4. Vacuum pump

&

z?@ / )
o

e

1. Breather hose

2. PCV valve

3. PCV hose

A. Cylinder head

B. Cleaner outlet hose
C. Intake manifold

Tank pressure Control Valve

Inspection

1) Remove fuel pump assembly installed on fuel tank, referring to
SECTION 6C.

2} Air should pass through valve smoothly from fuel vapor line
hose “A” to “B” when blown hard.

3) Also, when vacuum pump is connected to fuel vapor hose and
load is applied gradually, air should pass from “B” to “A”.

Special Tool
(A): 09917-47910

4) If air doesn’t pass through valve in step 2) or hard blow is re-
quired in step 3), replace bracket sub assembly, referring to
SECTION 6C.

WARNING:
DO NOT SUCK air through fuel vapor line hose. Fuel
vapor inside valve is harmful.

5) Install fuel pump assembly to fuel tank, referring to SECTION
6C.

PCV SYSTEM

Inspection

NOTE:

Be sure to check that there is no obstruction in PCV valve or

its hoses before checking engine idle speed/IAC duty for ob-

structed PCV valve or hose hampers its accurate checking.

1} Check hoses for connection, leakage, clog, and deterioration.
Replace as necessary.

2) Disconnect PCV vaive from cylinder head cover and plug head
cover hole.

3) Run engine at idle.

4} Place your finger over end of PCV valve to check for vacuum.
If there is no vacuum, check for clogged valve and hose. Re-
place as necessary.

5) After checking vacuum, stop engine and remove PCV valve.
Shake valve and listen for the rattle of check needle inside the
valve. If valve does not rattle, replace valve.

8) After checking, connect PCV valve, PCV hose and clamp se-
curely.
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TIGHTENING TORQUE SPECIFICATIONS

) Tightening torque

Fastening parts N kg-m oot
Delivery pipe plug bolt 30 3.0 22.0
Delivery pipe bolts 23 2.3 17.0
Camshaft position sensor bolt 9 0.9 6.5
Heated oxygen sensor 45 4.5 32.5
Fuel pressure regulator bolts 10 1.0 75
Engine coolant temp. {ECT) sensor 15 1.5 11.0

SPECIAL TOOLS

1. Pressure gauge
09912-58441
2. Pressure hose
09912-58431
3. Attachment
09919-46010
4. Checking tool set
09912-58421
4-1.Tool body & washer
4-2. Body plug
4-3. Body attachment
4-4.Holder
&) 4-5. Return hose & clamp
4-6. Body attachment-2 & washer
= 4-7.Hose attachment-1
4-7 4-8. Hose attachment-2

1.Storage case
2.0Operator’s manual
3.Tech 1A

4.DLC cable

5.Test lead/probe
6.Power source cable
7.DLC cable adaptor
8.Self-test adaptor

09917-47910 09930-88530 09931-76011
Vacuumn pump gauge Injector test lead Tech 1A kit

09931-76030
Mass storage cartridge 16/14 pin DLC cable
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SECTION 6F

IGNITION SYSTEM

WARNING:

For vehicles equipped with Supplemental Restraint (Air Bag) System

¢ Service on and around the air bag system components or wiring must be performed only by an
authorized SUZUK]1 dealer. Refer to “Air Bag System Components and Wiring Location View” un-
der “General Description” in air bag system section in order to confirm whether you are perform-
ing service on or near the air bag system components or wiring. Please observe all WARNINGS
and “Service Precautions” under “On-Vehicte Service” in air bag system section before perform-
ing 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. Ei-
ther 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 sys-
tem may be activated by reserve energy in the Sensing and Diagnostic Module (SDM).
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GENERAL DESCRIPTION

The ignition system is a distributorless ignition system. It consists of the parts as described below and has an elec-
tronic ignition system.
e ECM
It detects the engine condition through the signals from the sensors, determines the most suitable ignition timing
and time for electricity to flow to the primary coil and sends a signal to the igniter (in ignition coil assembly).
® Ignition coil assembly (including an igniter and an ignition coil)
The ignition coil assembly has a built-in igniter and ignition coil which turns ON and OFF the primary current of
the ignition coit according to the signal from ECM. When the ignition coil primary current is turned OFF, a high
voltage is induced in the secondary wiring.
® |gnition resistor
ECM uses this resistor to correct initial ignition timing. Therefore, fine adjustment of initial ignition timing is pos-
sible by replacing it.
® Spark plug, high-tension cord and noise suppressor
¢ CMP sensor, TP sensor, ECT sensor and MAP sensor
For their details, refer to SECTION 6E.
Although this distributorless ignition system does not have a distributor, it has two ignition coil assemblies (one is
for No.1 and No.4 spark plugs and the other is for No.2 and No.3 spark plugs). When an ignition signal is sent from
ECM to the igniter in the ignition coil assembly for No.1 and No.4 spark plugs, a high voltage is induced in the sec-
ondary coil. Then, itis fed to No.1 spark plug through high-tension cords and to No.4 spark plug directly from ignition
coil assembly to cause both of these plugs to spark simultaneously. Likewise, when an ignition signal is sent from
ECM to the ignition coil assembly for No.2 and No.3 spark plugs, a high voltage is induced in the secondary coil.
Then, itis fed to No.3 spark plug through high-tension cords and to No.2 spark plug directly from ignition coit assem-
bly to cause both No.2 and No.3 spark plugs to spark simultaneously.

SYSTEM WIRING
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1. Toignition switch 7. High-tension cord
2. “iG COIL METER ” fuse 8. Spark plug

3. ECM 9. Ignition resistor
4. Noise suppressor 10. CMP sensor

5. Ignition coil assembly (igniter and ignition coil} for No.1 and No.4 cylinders 11. To main relay

6. Ignition coil assembly (igniter and ignition coil) for No.2 and No.3 cylinders
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COMPONENTS

NOTE:

Above figure shows left hand steering vehicle. For right hand
steering vehicle, parts with {*) are installed at the other side.

CMP sensor
ECM (%)

. Spark plug

1
2
3
4
5.
6
7
8
9
0

-

. Ignition Label

. Ignition coil assembly for No.1 and No.4 cylinders
. Ignition coil assembly for No.2 and No.3 ¢ylinders
. Monitor coupler (*)

. High-tension cord

. Noise suppressor
. Ignition resistor (*)

DIAGNOSIS

Condition Possible Cause Correction
Engine cranks, but will | No spark
not start or hard to start | ®# Blown fuse for ignition coil Replace.
& Loose connection or disconnection of lead wire or Connect securely.
high-tension cord(s)
Faulty high-tension cord(s) Replace.
Faulty spark plug(s) Adijust, clean or replace.
Faulty ignition coil assembly(s) Replace.
Faulty CMP sensor Clean, tighten or replace.
Faulty ECM Replace.

Poor fuel economy or
engine performance

Incorrect ignition timing

Faulty high-tension cord(s)
Faulty spark plug(s)

Fauity ignition coil assembly(s)
Faulty CMP sensor

Faulty ECM

Adjust.

Replace.

Adjust, clean or replace.
Replace.

Clean, tighten or replace.
Replace.
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DIAGNOSTIC FLOW TABLE
STEP ACTION YES NO
1 Was “Engine Diagnostic Flow Table” in SECTION Goto Step 2. Go to “Engine Diagnostic

6 performed?

Flow Table” in SECTION
6.

lgnition Spark Test
1) Check all spark plug for condition and type, re-
ferring to “Spark Plug” in this section.

2) if OK, perform ignition spark test, referring to
“Ignition Spark Check” in this section.

Is spark emitted from all spark plugs?

Go to Step 11 on the
next page.

Go to Step 3.

Diagnostic Trouble Code (DTC) Check

1) Check DTC stored in ECM, referring to “Diag-
nostic Trouble Code (DTC) Check” in SECTION
6E.

Is DTC stored?

Go to applicable flow
table corresponding to
that code No. in SEC-
TION 6E.

Go to Step 4.

Electrical Connection Check

1) Check ignition coil assemblies for electrical
connection.

Are they connected securely?

Goto Step 5.

Connect securely.

High-tension Cord Check

1) Check high-tension cord for resistance, refer-
ring to “High-tension Cord and Ignition Coil As-
sembly (Igniter and Ignition Coil)” in this sec-
tion.

Is check result satisfactory?

Go to Step 6.

Replace high-tension
cord(s).

Ignition Coil Assembly Power Supply And Ground

Circuit Check

1) Check ignition coil assembly power supply
(“B/BI” wire) circuit for open and short.

Are circuits in good condition?

Goto Step 7.

Repair or replace.

Ignition Coil Assembly Check

1) Check ignition coil assembily for resistance, re-
ferring to “High-tension Cord and Ignition Coil
Assembly (Igniter and Ignition Coil)” in this sec-
tion.

Is check result satisfactory?

Go to Step 8.

Replace ignition coil as-
sembly(s).

A known-good Ignition Coil Assembly Substitution
1) Substitute a known-good ignition coil assembly
and then repeat STEP 2.

is check result of STEP 2 satisfactory?

Replace ignition coil
assembly.

Goto Step 9.

CMP Sensor Check

1} Check CMP sensor and signal rotor, referring to
STEP & and 6 of “Diagnostic Flow Table Code
42" in SECTION 6E.

Is check result satisfactory?

Go to Step 10 on the
next page.

Tighten CMP sensor bolt,
replace CMP sensor.
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STEP

ACTION

YES

NO

10

Ignition Trigger Signal Circuit Check

1) Check ignition trigger signal (“Br/W” and “Br/B”
wire) circuit for open, short and peor connec-
tion.

Are circuits in goad condition?

Go to Step 11.

Repair or replace.

11

Ignition Timing Check

1) Check initial ignition timing and ignition timing
advance, referring to “Ignition Timing Check
And Adjustment” in this section.

Is check result satisfactory?

Substitute a known-
good ECM and then
repeat STEP 2.

Go to Step 12.

12

Ignition Timing Adjustment And Recheck

1) Adjustment initial ignition timing and ignition
timing advance, referring to “Ignition Timing
Check And Adjustment” in this section.

2) Recheck initial ignition timing and ignition timing
advance, referring to “Ignition Timing Check
And Adjustment” in this section.

Is check result satisfactory?

System is in good
condition.

Repair or replace.

Check CMP sensor, input
signals related to ignition
system and exhaust cam-
shaft instaliation.

IGNITION SPARK CHECK

1) Disconnect injector coupler.

WARNING:
Without disconnection of injector coupler, combus-
tible gas may come out from spark plug holes during
this test and may get ignited in engine room.

1. Injector couplar

2) Remove spark plug and check it for condition andtype, referring
to “Spark Plug” under “On-Vehicle Service” [ater in this section.

3) If OK, connect ignition coil coupler to ignition coil assembly and
connect spark plug io ignition coil assembly or high-tension
cord. Ground spark plug.

4) Crank engine and check if each spark plug sparks.
if no spark is emitted, inspect the related parts as described un-
der “Diagnosis” earlier in this section.

5) After checking, install spark plug and ignition coil, referring to
“Spark Plug” and “High-tension Cord and Ignition Coil Assem-
bly (Igniter and Ignition Coil)” under “On-Vehicle Service” later
in this section.

6) Connect injector coupler.
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2.0

1. Monitor coupler

2. Service wire

3. Ground terminal

4. Test swilch terminal

1. V" mark on crankshaft pultey
2. 5°BTDC
3. Timing light

1. Glove box
2. Ignition resistor
3. ECM

IGNITION TIMING CHECK AND ADJUST-
MENT

NOTE:

Before starting engine, place transmission gear shift lever in
“Neutral” (shift selector lever to “P” range for A/T model), and
set parking brake.

1) Start engine and warm it up to normal operating temperature.
2) Make sure that all of electrical loads except ignition are
switched off.
3) Check to be sure that idle speed is within specification.
(Refer to SECTION 6E.)
4) [Using SUZUKI scan tool]
Connect SUZUKI scan tool to DLC with ignition switch OFF, re-
start engine and fix ignition timing by using fixed spark mode of
SUZUKI scan tool.
Special Tool
(A): 09931-76011 (SUZUKI scan tool)
(B): 09931-76030 (16/14 pin DLC cable)
(C): Mass storage cartridge

[Not using SUZUKI scan tool]

iy Remove monitor coupler cap.

ii) Ground test switch terminal in monitor coupler by using ser-
vice wire so that ignition timing is fixed on initial one.

5) Set timing light to high-tension cord for No.1 cylinder.

6) Using timing light, check that timing is within specification.
Initial ignition timing of viewpoint
(test switch terminal grounded): 5 + 1° BTDC
Ignition order: 1-3-4-2

Special Too!
(A): 09930-76420

7) I ignition timing is out of specification, check resistance of igni-
tion resistor, referring to “Ignition Resistor” under “On-Vehicle
Service” iater in this section.
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1. Ignition resistor
2. Timing belt cover
3. ignition label

1. V"' mark on cranksnaft (focated in about BTDC 8°~12%)
2. Timing light

8) If check result is not satisfactory, change ignition resistor and
recheck that initial ignition timing is within specification.
Forexample, if the vehicle being serviced has an ignition resis-
tor with an “X” mark, initial ignition timing can be changed by
replacing it with the following ignition resistor,

Characters printed on the ignition
resistor

Difference in advance degrees
as compared with those of “X” =5° | —4° | =3° | -2°
{before replacement)

5 X 6 7 8 9 10 11
—1° 0° 1° 20 30 4° 5° 6°

NOTE:

If ignition resistor has been replaced, be sure to also re-
place ignition label attached to timing belt cover with the
one that has the same symbol as that marked on ignition
resistor.

9) {Using SUZUKI scan tool]
After checking and/or adjusting, end fixed spark mode of SU-
ZUKI scan tool.
[Not using SUZUKI scan tool)]
After checking and/or adjusting, disconnect service wire from
monitor coupler.

CAUTION:

Driving with test switch terminal grounded will
cause damage to catalyst. Be sure to disconnect ser-
vice wire after adjustment.

NOTE:
In this state, ignition timing may vary more or less of initial
ignition timing but it is nothing abnormal.

10) With engine idling {(closed throttle position and vehicle
stopped), check that ignition timing is about BTDC 8°-12°
(shown in the figure). Also, check that increasing engine
speed advances ignition timing. If above check results are not
satisfactory, check TP sensor, test switch terminal circuit and
ECM.
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1. lgnition ¢oil boit
2. Ignition coil assembly
3. High-tension cord

T c g
= i * 1

o, —

) 1. High-tension cord

1. Ignition ¢oil bolt
2. Ignition coit assembly

3. High-tension cord

ON-VEHICLE SERVICE

HIGH-TENSION CORD AND IGNITION COIL
ASSEMBLY (IGNITER AND IGNITION COIL)

REMOVAL
1) Disconnect ignition coil coupler.
2) Disconnect high-tension cord from ignition coil assembly while

gripping its cap.

3) Pullout high-tension cord from spark plug while gripping its cap.

CAUTION:

e Removal of high-tension cords together with
clamps will be recommended so as not to damage
their inside wire (resistive conductor).

e For the same reason, pull out each connection by
gripping cap portion.

4) Remove ignition coil bolt, and then pull out ignition coil assem-

bly.

INSPECTION
e Check resistance between terminals as follows by using analog

type chmmeter.

“a” —“b” : 7.5 -14 kQ (at 20°C, 68°F)
“B” — “G” : Neither 0 Q or « (infinity)
“” —“B” :Not0 Q
“4” _“G” 1 Not 0 Q

If check result is not satisfactory, replace ignition coil assembly.

Measure resistance of high-tension cord by using ohmmeter.
High-tension cord resistance: 4 — 10 kQ/m (1.2 — 3.0 kQ/ft)

If resistance exceeds specification, replace high-tension
cord(s).

INSTALLATION
Reverse removal procedure for installation.

CAUTION:

e Never attempt to use metal conductor high-tension
cord(s) as replacing parts.

¢ Insert each cap potion fully when installing high-ten-
sien cords.
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1. Spark plug for No.1 cylinder

1 1. Glove box
2. Ignition resistor
3. ECM

SPARK PLUG

REMOVAL

1) Pull out high-tension cord while gripping its cap.

2) Remove ignition coil assembly, referring to “High-tension Cord
and Ignition Coil Assembly (Igniter and Ignition Coil)” under
“On-Vehicle Service” earlier in this section.

3) Remove spark plug.

INSPECTION

Inspect them for:

® Electrode wear

e Carbon deposits

e Insulator damage

It any abnormality is found, adjust air gap, clean with spark plug
cleaner or replace them with specified new plug.

Spark plug air gap “a”: 0.7 — 0.8 mm (0.028 — 0.031 in.)
Spark plug type: NGK BKR6E
DENSO K20PR-U

INSTALLATION
1} Install spark plug and tighten them to specified torque.

Tightening Torque
{a): 25 N-m (2.5 kg-m, 18.0 [b-ft)

2) Install ignition coil assembly, referring to “High-tension Cord
and Ignition Coil Assembly (igniter and Ignition Coil)” under
“On-Vehicle Service” earlier in this section.

3) Install high-tension cord while gripping its cap.

IGNITION RESISTOR

REMOVAL

1) With ignition switch OFF, remove ECM, referring to “ECM” un-
der “On-Vehicle Service” in SECTION 6E.

2} Remove ignition resistor.
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INSPECTION
Measure resistance of ignition resistor by using ohmmeter.

NOTE:
Depending on number marked on ignition resistor, resistor
value varies as follows.

i: 0 Q 6: 980-1020 Q
2: 80-84 Q 7: 1.35-1.53 k@
3 157-163 @ 8: 216 -2.24 kQ
4: 265-274 Q 9: 3.53 -3.67 kQ
5: 421 -439 Q 10: 6.08 -6.32 kQ
X: 666-6%4 Q 11: 11.8-12.2 kQ
If check result is not satisfactory, replace ignition resistor.

INSTALLATION
For installation, reverse removal procedure.

CMP SENSOR

Refer to “CMP Sensor” under “On-Vehicle Service” in SECTION
6E for removal, inspection and installation.

NOISE SUPPRESSOR

REMOVAL
1} Disconnect coupler of noise suppressor.
2} Remove noise suppressor.

1. Noise
suppres-
sor

2. Stop light
switch

INSPECTION

Using ohmmeter, check to be sure that capasitor (condenser) in
noise suppressor is not conductive.

if check result is not satisfactory, replace noise suppressor.

INSTALLATION
For installation, reverse removal procedure.
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TIGHTENING TORQUE SPECIFICATION

Fastening portion

Tightening torque

N-m

kg-m

b-it

Spark plug

25

2.5

18.0

SPECIAL TOOLS

09930-76420
Timing light (Dry cell type)

09931-76011
Tech 1A kit

O~ b LN =

. Storage case

. QOperator’s manual
. Tech 1A

. DLC cable

. Test lead/probe

. Power source cable
. DLC cable adaptor
. Self-test adaptor

09931-76030
16/14 pin DLC cable

Mass storage cartridge
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SECTION 6G

CRANKING SYSTEM
(0.9 kW No-Reduction Type)

CONTENTS
GENERAL DESCRIPTION .............. 6G-2 Inspection ........c.oovviiniiiian.. 6G- 8
Cranking Circuit ...................... 6G-2 Performance Test......covinvrnrvnns 6G-12
StatingMotor ............ ...l 6G-2 Pull-intest ...............ciiiat. 6G-12
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UNIT REPAIR OVERHAUL .............. 66'6 CheCk plnlon re'[um ................ 66'12
Dismounting ..............oinnnn. 6G-6 No-load performance test ........... 6G-12
Remounting _________________________ 6G-6 SPECIFICATIONS .................... 6G-13
Disassembly . ..., 6G-7 REQUIRED SERVICE MATERIAL ....... 6G-13

Reassembly ......................... 6G-8 SPECIALTOOL ..o 68G-13
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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 as shown below.
Only the starting motor will be covered in this section.

To distributor

Hold in coil Pull inv coit Magnetic switch o

Plunger 7 ST
IG Q
C

Pinion drive > °
lever ] ®
Q

BAT. { Ignition &

—’—l starter switch

Magnetic switch
= contacts

Battery

Starting motor

4[||

Pinion & over
running clutch

<||I

¥

STARTING MOTOR

The starting motor consist of parts shown foliowing page and has field coils mounted in starting motor yoke (frame).
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.

In the circuit shown above, the magnetic {(motor) 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 overrun-
ning clutch protects the armature from excessive speed until the switch is opened, at which time the return spring
causes the pinion to disengage.

NOTE:
® Starting motor does not require lubrication except during overhaul.
e Make sure to apply grease before assembly where so indicated “A” in the figure below.
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-

. Drive housing cover

. Drive bush

. Drive housing

. Armature ring

. Armature stop ring

. Over running clutch

. Pinion drive lever

. Magnetic switch

. Commutator end cover
. Brush spring

. Brush holder

. Brush

. Washer

. Commutator end bushing
. Armature

. Starting motor yoke

: Hold-in coil

: Pull-in cil

A

10

12 | —

—_ ok k ah i b
WPOOONEEEN OO ONSEN =

13

14

“A” : Apply grease (99000-25010)
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Possible symptoms due to starting system trouble would be as follows:

® Starting motor does not run

DIAGNOSIS

(or runs slowly)

e Starting motor runs but fails to crank engine

¢ Abnormal noise is heard

Proper diagnosis must be made to determine exactly where the cause of each trouble lies
harness, (including ignition and starter switch), starting motor or engine.

in battery, wiring

.....

Do not remove motor just because starting motor does not run. Check following items and narrow down scope of

possible causes.
1) Condition of trouble

2) Tightness of battery terminals {including ground cable connection on engine side) and starting motor terminals

3) Discharge of battery
4) Mounting of starting motor

deterioration

® Poor contact in battery terminal
connection

® L oose grounding cable connection

® Fuse set loose or blown off

¢ Poor contacting action of ignition switch
and magnetic switch

¢ | ead wire coupler loose in place

& Open-circuit between ignition switch
and magnetic switch

® Open-circuit in pull-in coil

¢ Poor sliding of plunger and/or pinion

® Shift lever switch is notin P or N,
or not adjusted (A/T)

® Brushes are seating poorly or worn
down

Condition Possible Cause Correction
Motor not running No operating sound of magnetic
swiich
e Battery run down Recharge battery.
e Battery voltage too low due to battery | Replace battery.

Retighten or replace.

Retighten.
Tighten or replace.
Replace.

Retighten.
Repair.

Replace magnetic switch.
Repair.
Shift in P or N, or adjust switch.

Repair or replace.

Operating sound of magnetic switch

heard

® Battery run down

e Battery voltage too low due to battery
deterioration

& Loose battery cable connections

# Burnt main contact point, or poor
contacting action of magnetic switch

& Brushes are seating poorly or worn
down

® Weakened brush spring

® Burnt commutator

¢ Poor grounding of field coil

e | ayer short-circuit of armature

¢ Crankshaft rotation obstructed

Recharge battery.
Replace battery.

Retighten.
Replace magnetic switch.

Repair or replace.

Replace.

Replace armature.
Repair.

Replace.

Repair.
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Condition

Possible Cause

Correction

Starting motor running
but too slow (small
torque)

If battery and wiring are satisfactory,

inspect starting motor

¢ insufficient contact of magnetic switch
main contacts

e |ayer short-circuit of armature

® Disconnected, burnt or worn
commutator

& Poor grounding of field coil

e Worn brushes

¢ Weakened brush springs

® Burnt or abnormally worn end bush

Replace magnetic switch.

Replace.
Repair or replace.

Repair.
Replace brush.
Replace spring.
Replace bush.

Starting motor running,
but not cranking engine

e Worn pinion tip

¢ Pocr sliding of over-running clutch
e Over-running clutch slipping

& Worn teeth of ring gear

Replace over-running clutch.
Repair.

Replace over-running clutch.
Replace flywheel (M/T) or drive
plate (A/T).

Noise

e Abnormally worn bush
e Worn pinicn or worn teeth of ring gear

e Poor sliding of pinion (failure in return
movement)
® Lack of grease in each part

Replace bush.

Replace over-running clutch or
flywheel (M/T), drive plate (A/T).
Repair or replace.

Lubricate.

Starting motor does not
stop running

# Fused contact points of magnetic
switch

& Short-circuit between turns of magnetic
switch coil (layer short-circuit)

e Failure of returning action in ignition
switch

Replace magnetic switch.
Replace magnetic switch.

Replace.
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UNIT REPAIR OVERHAUL

. Starting motor

. Clutch housing upper plate

. Transmission case

. Starting molor mounting bolt
. Starting motor mounting nut
. Magneltic switch lead wire

. Battery cable

1
2
3
4
5
&
7

DISMOUNTING

1) Disconnect negative battery lead at battery.

2) Disconnect magnetic switch lead wire and battery cable from
starting motor.

3) Remove starting motor mounting bolts and nut.

4) Remove starting motor.

REMOUNTING

Reverse the dismounting procedure.,

Tightening Torque
(a): 11 N-m (1.1 kg-m, 8.0 Ib-ft)
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1 DISASSEMBLY

NOTE:

# Before disassembling starting motor, be sure to put match
marks at two locations (A and B) as shown in the left figure
s0 that any possible mistakes can be avoided.

® Do not clamp yoke in a vise or strike it with a hammer during
. Magnetic switch

" Commutator end disassembling and reassembling.
cover

. Yoke

. Drive housing

(3]
\\
-~
&= Y Ry —

1) Remove nut securing the end of field coil lead to terminal on the
head of magnetic switch.

2) Take off magnetic switch from starting motor body by removing
2 mounting screws.
NOTE:

Don’t disassemble this switch. If defective, replace as a
complete assembly.

1. Magnetic switch

3) Loosen 2 bolts and 2 screws to remove commutator end cover.
4) Separate drive housing and armature from yoke.

5) Draw brushes out of holder.
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6} Draw off over running clutch, as follows:
(1) Draw stop ring toward clutch side.
{(2) Remove snap ring and side off clutch.

Special Tool ;
09900-06107

g
N

. Stopring

. Snapring

. Pinion gear 2
. Clutch

—

B

REASSEMBLY

Assemble in reverse order of Disassembly, noting the following.

1) Apply grease. (Refer to page 6G-3.)

2) Instali pinion drive lever into drive housing, referring to 6G-3 es-
pecially for its direction.

3) Upon completion of assembly, carry out “PERFORMANCE
TEST". (Refer to page 6G-12.)

4) Tighten battery cable nut to specified torque. (Refer to page
6G-6)

INSPECTION

1. ARMATURE
¢ Inspect commutator for dirt or burn. Correct with sandpaper or
lathe, if necessary.

#300~400

o Check commutator for uneven wear. If deflection of dial gauge
pointer exceeds limit, repair or replace.

NOTE:
Below specification presupposes that armature is free from
bend. Bent shaft must be replaced.

Commutator out round

Standard: 0.05 mm (0.0019 in.) or less
Limit: 0.4 mm (0.015in.)

® [nspect commutator for wear.
If below limit, replace armature.

Commutator outside diameter
Standard: 32.0 mm (1.26 in.)
Limit: 31.4 mm (1.24 in.)
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LN

0.4=08mm
{0.015-0.023 in.}

Commutator
segments

¢ Inspect commutator for insulator depth. Correct or replace if be-
low limit.

Commutator mica depth
Standard: 0.4 - 0.6 mm (0.015 - 0.023 in.)
Limit: 0.2 mm (0.0078 in.)

e Ground test
Check commutator and armature core. If there is continuity, ar-
mature is grounded and must be replaced.

e Open circuit test
Check for continuity between segments. If there is no continuity
at any point, there is an open circuit and armature must be re-
placed.

2. FIELD COIL
Ground test
Check continuity between brush and bare surface.
If there is continuity, field windings are grounded.
The yoke ass’y must be replaced.

3. BRUSH
Check brushes for wear. If below limit, replace brush.

Brush length
Standard: 17.0 mm (0.67 in.)
Limit: 11.5 mm (0.45 in.)
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4. BRUSH HOLDER
Check movement of brush in brush holder. If brush movement
within brush holder is sluggish, check brush holder for distortion
and sliding faces for correct contamination.
Clean or correct as necessary.
Clean for continuity across insulated brush holder (positive side)
and grounded brush holder {negative side).
If continuity exists, brush holderis grounded due to defective in-
sulation and should be replaced.

5. SPRING
Inspect brush spring for wear, damage or other abnormal condi-
tions. Replace if necessary.

Brush spring tension
Standard: 1.95 kg (4.3 Ib)
Limit: 0.9 kg (1.98 Ib)

6. DRIVE LEVER
Inspect drive lever for wear. Replace if necessary.

7. PINION AND OVER-RUNNING CLUTCH
® Inspect pinion for wear, damage or other abnormal conditions.
Check that clutch locks up when turned in direction of drive
and rotates smoothly in reverse direction. Replace if neces-

sary.
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¢ Inspect spline teeth for wear or damage. Replace if necessary.
Inspect pinion for smooth movement.

8. ARMATURE SHAFT BUSH
Inspect bushes for wear or damage. Replace if necessary.

9. MAGNETIC SWITCH
Push in piunger and release it. Plunger should return quickly to
its original position. Replace if necessary.

® Pull-in coil open circuit test
Check for continuity across magnetic switch ‘S’ terminal and
‘M’ terminal. If no continuity exists, coil is open and should be
replaced.

® Hold-in coil open circuit test
GCheck for continuity across magnetic switch ‘S’ terminal and
coil case. If no continuity exists, coil is open and should be re-
placed.
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PERFORMANCE TEST

CAUTION:
These tests must be performed within 3 - 5 seconds to avoid
coil from burning.

‘BAT'

e PULL-IN TEST
Connect battery to magnetic switch as shown.
Check that pinion moves outward.
If pinion does not move, replace magnetic switch.

NOTE:
Before testing, disconnect field coil lead from Terminal
‘M’.

o HOLD-IN TEST
While connected as left figure with pinion out, disconnect neg-
ative lead from terminal ‘M’.
Check that pinion remains out.
If pinion returns inward, replace magnetic switch.

¢ CHECK PINION RETURN
Disconnect negative lead from magnetic switch body.
Check that pinion returns inward.
If pinion does not return, replace magnetic switch.

e 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 reads specified current.

Specified current: Less than60 A at 11.5V
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SPECIFICATIONS
Voltage 12 volts
Output 0.9 kW
Rating 30 seconds

Direction of rotation

Clockwise as viewed from pinion side

Brush length

17.0 mm (0.67 in.)

Number of pinion teeth 8
Performance Condition Guarantee
No load characteristic 11.5V 60 A ma"'mF‘”?
6600 rpm minimum
Around at o 9V 2.8 N-m {0.28 kg-m, 2.0 Ib-ft)
20°C Load characteristic 150 A 1900 rpm minimum
(68°F) 500 A maximum
Locked rotor current 5V 11.3 Nem (1.13 Kg-m, 8.2 Ib-ft) minimum
Magnetic switch operating voltage 8 volts maximum
REQUIRED SERVICE MATERIAL
MATERIAL RECOMMENDED USE

SUZUKI PRODUCT

Lithium grease

SUZUKI SUPER GREASE A
(99000-25010)

® Armature shaft.

¢ Over-running clutch.
e Commutator end cap.
e Drive lever.

09200-06107

Snap ring pliers
{Opening type)

SPECIAL TOOL
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SECTION 6H

CHARGING SYSTEM

WARNING:

For vehicles equipped with Supplemental Restraint (Air Bag) System

® Service on and around the air bag system components or wiring must be performed only by an autho-
rized SUZUKI dealer. Refer to “Air Bag System Components and Wiring Location View” under “Gener-
al Description” in air bag system section in order to confirm whether you are performing service on
or near the air bag system components or wiring. Please observe all WARNINGS and “Service Precau-
tions” under “On-Vehicle Service” in air bag system section before performing service on or around
the air bag system components or wiring. Failure to follow WARNINGS could result in unintentionat
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
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GENERAL DESCRIPTION
BATTERY

The battery has three major functions in the electrical system.

e |t is a source of electrical energy for cranking the engine.

¢ It acts as a voltage stabilizer for the electrical system.

¢ It can, for a iimited time, provide energy when the electrical load
exceeds the output of the generator.

CARRIER AND HOLD-DOWN

The battery carrier should be in good condition so that it will support
the battery securely and keep it level.

Before installing the battery, the battery carrier and hold-down
clamp should be clean and free from corrosion and make certain
there are no parts in carrier.

To prevent the battery from shaking in its carrier, the hold-down
bolts should be tight enough but not over-tightened.

ELECTROLYTE FREEZING

The freezing point of electrolyte depends on its specific gravity.
Since freezing may ruin a battery, it should be protecied against
freezing by keeping it in a fully charged condition. If a battery is fro-
zen accidentally, it should not be charged until it is warmed.

SULFATION

If the battery is allowed to stand for a long period in discharged
condition, the lead sulfate becomes converted into a hard, crystal-
line substance, which will not easily turn back to the active material
again during the subsequent recharging. “Sulfation” means the re-
sult as well as the process of that reaction.

Such a battery can be revived by very slow charging and may be
restored to usable condition but its capacity is-lower than before,

BUILT-IN INDICATOR (IF EQUIPPED)

The battery has a built-in temperature compensated indicator in the
top of the battery. This indicator is to be used with the following diag-
nostic procedure. When checking the indicator, make sure that the
battery has a clean top. A light may be needed in some poorly-it
areas.

;Frlilree types of indication available under normal operation are as
ollows.

1. Green Dot
Battery is sufficiently charged for testing.

2. Dark
Battery must be charged before testing. .
i there is a cranking complaint, battery should be tested as de-
scribed in Diagnosis section. Charging and electrical systems
should also be checked at this time.

3. Clear or Light Yellow

This means that fluid level is below the bottom of hydrometer. lts
possible cause is excessive or prolonged charging, a broken
case, excessive tipping or normal battery deterioration.

When the battery is found in such condition, it is possible that
high charging voltage is caused by the faulty charging system
and therefore, charging and electrical systems need to be
checked. If there is a trouble in cranking and its cause lies in the
battery, it should be replaced.
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CARE OF BATTERY

WARNING:

¢ Never expose battery to open flame or electric spark be-
cause of battery generate gas which is flammable and ex-
plosive,

® Do not allow battery fluid to contact eyes, skin, fabrics, or
painted surfaces as fluid is a corrosive acid. Flush any
contacted area with water immediately and thoroughly.

 Batteries should always be kept out of reach of children.

1) The battery is a very reliable component, but needs periodical
attentions.
® Keep the battery carrier clean
® Prevent rust formation on the terminal posts
* Keep the electrolyte up to the upper level uniformiy in all cells.

When keeping battery on vehicle over a long period of time, fol-

low instructions given below.

® Weekly, startthe engine and run it until it reaches normal oper-
ating temperature with engine speed of 2000 to 3000 rpm.
Make sure all electric switches are off before storing the ve-
hicle.

® Recharge the battery twice a month to prevent it from dis-
charging excessively. This is especially important when ambi-
ent temperature is low.
The battery discharges even when it is not used, while ve-
hicles are being stored. Battery electrolyte can freeze and bat-
tery case can crack at cold ambient condition if battery is not
properly charged.

2) Keep the battery cable connections clean.
The cable connections, particularly at the positive (+) terminal
post, tend to become corroded. The product of corrosion, or rust,
on the mating faces of conductors resists the flow of current.
Clean the terminals and fittings periodically to ensure good met-
alto-metal contact, and grease the connections after each
cleaning to protect them against rusting.

3) Be always in the know as to the state of charge of the battery.
The simplest way to tell the state of charge is to carry out a
hydrometertest. The hydrometer is an instrument for measuring
the specific gravity (S.G.) of the battery electrolyte. The S.G. of
the electrolyte is indicative of the state of charge. Refer to
“DIAGNQOSIS" of BATTERY in this section.



§H-4 CHARGING SYSTEM

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.

The generator features are as follows:

e Solid state regulator is mounted inside the generator.

¢ All regulator components are enclosed into a solid mold.

e This unit along with the brush holder assembly is attached to the rear housing.

e The IC regulator uses integrated circuits and controls the voltage produced by the generator, and the voltage
setting cannot be adjusted.

e The generator rotor bearings contain enough grease to eliminate the need for periodic lubrication. Two brushes
carry current through the two slip rings to the field coil mounted on the rotor, and under normal conditions will
provide long period of attention-free service.

o The stator windings are assembled on the inside of a laminated core that forms part of the generator frame.

e A condenser mounted in the rear housing suppresses radio noise.

T ——

oOr»Or

. Generator with regulator ass'y
. 1.C. regulator

. Stator coit

Diode

Field coil (rotor coil)

Charge indicator light

. Main switch

. Battery

ONOHO R PP
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DIAGNOSIS

BATTERY

COMMON CAUSES OF FAILURE

A battery is not designed to last indefinitely; however, with proper

care, it will provide many years of service. If the battery performs

satisfactorily during test but fails to operate properly for no apparent
reason, the following are some factors that may point to the cause
of trouble:

¢ Accessories left on overnight or for an extended period without
the generator operating.

* Slow average driving speeds for short periods.

e Electrical load exceeding generator output particularly with addi-
tion of after market equipment.

e Defects in charging system such as high resistance, slipping
drive belt, loose generator output terminal, faulty generator or
voltage regulator. Refer to “GENERATOR” in this “DIAGNOSIS”
section.

e Battery abuse, including failure to keep battery cable terminals
clean and tight or loose battery hold down.

e Mechanical problems in electrical system such as shorted or
pinched wires.

VISUAL INSPECTION

Check for obvious damage, such as cracked or broken case or cov-
er, that could permit loss of electrolyte. If obvious damage is noted,
replace battery. Determine cause of damage and correct as need-
ed.
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HYDROMETER TEST

The direct method of checking the battery for state of charge is to

carry out a high rate discharge test, which involves a special pre-

cise voltmeter and an expensive instrument used in the service

shops, but not recommendable to the user of the vehicle.

At 20 °C of battery temperature (electroiyte temperature):

— The battery is in FULLY CHARGED STATE if the electrolyte S.G.
is 1.280.

— The battery is in HALF CHARGED STATE if the S.G. is 1.220.

- The battery is in NEARLY DISCHARGED STATE if the S.G. is
1.150 and is in danger of freezing.

As the S.G. varies with the temperature, if battery temperature is

not at 20°C (68°F), you have to correct your S.G. reading (taken

with your hydrometer) to the value at 20°C (68°F) and apply the

corrected S.G. value to the three-point guide stated value.

For the manner of correction, refer to the graph showing the relation

between S.G. value and temperature at the left.

How ;o use the temperature-corrected state-of-charge
grap

Suppose your S.G. reading is 1.28 and the battery temperature is
-5 °C (23°F). Locate the intersection of the -5 °C line and the 1.28
S.G. line.

The intersection is within the “A” zone (shaded area in the graph)
and that means CHARGED STATE.

To know how much the battery is charged, draw a line parallel to the
zone demarcation line and extend it to the right till it meets with the
percentage scale. In the present example, the line meets at about
85% point on the percentage scale. Therefore, the battery is
charged up to the 85% level.
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: Generator output (Battery terminal)
: Dummmy terminal

: Ground

: Field coil terminal

IG :Ignition terminal

L : Lampterminal

mmom

FAULTY INDICATOR LAMP OPERATION

GENERATOR

CAUTION:

¢ Do not mistake polarities of G terminal and L terminal.

¢ Do not create a short circuit between IG and L terminals.
Always connect these terminals through a lamp.

¢ Do not connect any load between L and E.

* When connecting a charger or a booster battery to vehicle
battery, refer to this section describing battery charging.

Trouble in charging system will show up as one or more of foilowing

conditions:

1) Faulty indicator lamp operation.

2) Anundercharged battery as evidenced by slow cranking or indi-
cator dark.

3) An overcharged battery as evidenced by excessive spewing of
electrolyte from vents.

Noise from generator may be caused by a loose drive pulley, loose

mounting bolts, worn or dirty bearings, defective diode, or defective

stator.

PROBLEM POSSIBLE CAUSE CORRECTION
Charge light does not ¢ Fuse blown Check fuse.
light with ignition ON ® Light burned-out Replace light.
and engine off ® Wiring connection loose Tighten loose connection,
® |C regulator or field coil faulty Check generator.
® Poor contact between brush and slip ring | Repair or replace.
Charge light does not ® Drive belt loose or worn Adjust or replace drive belt.
go out with engine running ® IC regulator or aiternator faulty Check charging system.
(battery requires e Wiring fauity Repair wiring.
frequent recharging) '
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Ammeter between generator (B}
terminal and battery (+) terminal.

Voltmeter between
generator (B} termi-
nal and ground.

1. Generator 4. Battery

2. Ammeter 5. Load

3. Voltmeter 6. Switch
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UNDERCHARGED BATTERY

This condition, as evidenced by slow cranking or indicator clear

with red dot can be caused by one or more of the following condi-

tions even though indicator lamp may be operating normal.

Following procedure also applies to cars with voltmeter and amme-

ter.

1) Make sure that undercharged condition has not been caused by
accessories left on for extended period of time.

2) Check drive belt for proper tension.

3) If battery defect is suspected, refer to Battery section.

4) Inspect wiring for defects. Check all connections for tightness
and cleanliness, battery cable connections at battery, starter
and ignition ground cable.

5) Connect voltmeter and ammeter as shown in left figure.

Voltmeter
Set between generator B terminal and ground.

Ammeter
Set between generator B terminal and battery (+) terminal.

NOTE:
Use fully charged battery.

8) Measure current and voltage.

No-load Check ‘
1) Run engine from idling up to 2,000 rpm and read meters.
NOTE:
Turn off switches of all accessories (wiper, heater etc.).
Standard current 10 A maximum
141 —152v
Standard voltage at 20 °C (68 °F)

NOTE:

Consideration should be taken that voltage will differ some-
what with regulator case temperature as shown in feft fig-
ure.
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REGULATED VOLTAGE (V)
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Higher Voltage
If voltage is higher than standard value, check ground of brush.
If brush ground is correct, replace IC regulator.

Lower Voitage
If voltage is lower than standard value, proceed to following check.

2) Ground F terminal and start engine, then measure voltage at B
terminal as shown in left figure.
e Voltage is higher than standard value
It is considered that generator itself is good but 1C regulator
has been damaged, replace IC reguiator.
® \oltage is lower than standard value
Generator itself has problem, check the generator.

Load Check

1) Run engine at 2,000 rpm and turn on head light and heater mo-
tor.

2) Measure current and if itis less than 20 A repair or replace gen-
erator.

OVERCHARGED BATTERY

1) To determine battery condition, refer to Battery section.

2) If obvious overcharge condition exists as evidenced by exces-
sive spewing of electrolyte, proceed to disassembly section of
generator service and check field windings for grounds and
shorts. If problem exists, replace rotor.

3) With engine running at 2,000 rpm, measure voltage.

4) If measured voltage is out of standard value, check brush
ground or IC regulator.
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ON-VEHICLE SERVICE

BATTERY
JUMP STARTING IN CASE OF EMERGENCY
WITH AUXILIARY (BOOSTER) BATTERY

CAUTION:

If vehicle is manual transmission model and has a catalytic
converter, do not push or tow it to start. Damage to its emis-
sion system and/or to other parts may result.

Both booster and discharged battery should be treated carefully
when using jumper cables. Follow procedure outlined below, being
careful not to cause sparks.

WARNING:
¢ Departure from these conditions or procedure described
below could result in:

(1) Serious personal injury {particularly to eyes) or proper-
ty damage from such causes as battery explosion, bat-
tery acid, or electrical burns.

(2) Damage to electronic components of either vehicle.

¢ Removerings, watches, and other jewelry. Wear approved
eye protection.

¢ Be careful so that metal tools or jumper cables do not con-
tact positive battery terminal (or metal in contact with it)
and any other metal on vehicle, because a short circuit
could occur.

1) Set parking brake and place automatic transmission in PARK
{(NEUTRAL on manual transmission). Turn off ignition, turn off
lights and alt other electrical loads.

2) Check electrolyte level. If it is below low level line, add distilled
water.

3) Attach end of one jumper cable to positive terminal of booster
battery and the other end of the same cable to positive terminal
of discharged battery. (Use 12-volt battery only to jump start en-
gine).

4) Attach one end of the remaining negative cable to negative ter-
minal of booster battery, and the other end to a solid engine
ground (such as exhaust manifold) at least 45 cm (18 in.) away
from battery of vehicle being started.

WARNING:
Do not connect negative cable directly to negative termi-
nal of dead battery.

5) Start engine of vehicle with booster battery and turn off electrical
accessories. Then Start engine of the vehicle with discharged
battery.

6) Disconnect jumper cables in the exact reverse order.
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WITH CHARGING EQUIPMENT

CAUTION:

When jump starting engine with charging equipment, be
sure equipment used is 12-volt and negative ground. Do not
use 24-volt charging equipment. Using such equipment can
cause serious damage to electrical system or electronic
parts.

ILFNTFTE

Battery

. Positive cable

. Negative cable

. Body ground bolt
. Retainer

DISMOUNTING

1) Disconnect negative cable.
2) Disconnect positive cable.
3) Remove retainer.

4) Remove battery.

HANDLING

When handling battery, following safety precautions should be fol-

lowed:

e Hydrogen gas is produced by battery. A flame or spark near bat-
tery may cause the gas to ignite.

® Battery fluid is highly acidic. Avoid spilling on clothing or other fab-
ric. Any spilled electrolyte should be flushed with large quantity
of water and cleaned immediately.

REMOUNTING
1} Reverse removal procedure.
2) Torque battery cables to specification.

NOTE:
Check to be sure that ground cable has enough clearance
to hood panel by terminal.

Tightening Torque
(a): 8.0 N'm {0.8 kg-m, 6.0 Ib-ft)

GENERATOR

GENERATOR BELT
Refer to “COOLING FAN BELT” in SECTION 6B “ENGINE COOL-
ING”.
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1. Battery 2. Negative (~) battery cable
§ ;
2 1. Canister
2. Bolt

1. Generator
2. Coupler
3. “B"terminal

1. Upper generator boit (Short)
2. Lower generator bolt (Long}
3. “B"terminal

UNIT REPAIR OVERHAUL

GENERATOR

DISMOUNTING
1) Disconnect negative (—) cable at battery.

2} Remove bolts and then canister together with its bracket.

3) Disconnect “B” terminal wire and coupler from generator.

4) Remove generator beit. Refertoc SECTION 6B “ENGINE COOL-
ING” in this manual.
5) Remove generator.
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1. Upper generater bolt (Short)
2. Lower generator bolt {Long)
3. “B"terminal

2, {a)

REMOUNTING

1) Mount generator on the generator bracket.
2) Tighten generator bolts.

Tightening Torque
(a): 23 N'm {2.3 kg-m, 16.5 Ib-ft)

3) Install generator (cooling fan) belt. Refer to SECTION 68 “EN-
GINE COOLING” in this manual.
4) Connect “B” terminal wire and coupler to generator.

Tightening Torque
{b): 8.0 N-m (0.8 kg-m, 6.0 Ib-ft)

5) Install canister.
6) Connect negative (—) cable at battery.
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DISASSEMBLY

10

Drive end bearing
Bearing retainer

Drive end frame
Rotor

Stator

Pulley nut
Pulley
Stud bolt

.
2
3
4
5.
6
7.

End housing bearing

Bearing cover
Rear end frame
Rectifier
Regulator
Brush holder
Rear end cover

Insulator
Brush

8
e
o}
1

2
3
4
5
3]
7
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1. Rear end cover
2. Insulator

1. 1C regulator screws
2. 1C regulator

3. Brush holder screws
4. Brush holder assembly

1. Rectifier holder
2. Bolt

\Qﬁ(ﬂﬂﬂl}b\

\'\

)

T

3

1. Pulley

2. Hexagonal box
wrench

3. Offsetwrench

1. Rear end frame
2. Rotor shaft

3. Rear end frame nut

1) Remove B terminal inner nut and insulator.
2) Remove rear end cover.

3) Remove 2 screws and pull out brush holder assembly.
4) Remove 3 screws and IC regulator.
5) Remove brush holder cover from brush holder.

6) Remove rectifier holder.

7) Hold shaft by using hexagonal box wrench and remove pulley
nut, and then pull out puliey.

CAUTION:

o To hold shaft, use hexagonal box. Duodecimal box
may cause slipping and consequential shaft or tool
damage.

¢ Do not attempt to hold pulley by using vise or pipe
wrench so as not to distort it.

8) Remove 4 rear end frame nuts.
9) Drive out rear end frame with rotor tapping shatft lightly by using
plastic hammer,
10) Separate rear end frame from rotor evenly by using plastic
hammer.

CAUTION:
Do not hit shaft at slip ring side, when separating rotor
and rear end frame.
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Wy =

. End housing bearing
. Bearing puller
. Bearing cover

—y

. Stud bolt 3. Drive end bearing
. Retaining plate 4. Stator

11) I required, use bearing puller to remove end housing bearing
and bearing cover.

CAUTION:
Care must be exercised so as not to distort cooling fan
blade while applying puller.

12) If required, remove 4 screws, retainer plate and then drive out
drive end bearing.

13) If required, remove stud bolts and then pull out stator.

NOTE:
Heating drive end frame may facilitate removal of stator.
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INSPECTION
J ) 1. ROTOR
- D Open Circuit
4 Q Using ohmmeter, check for continuity between slip rings of rotor.

If there is no continuity, replace rotor.

1 Standard resistance: About 2.9

1. Rotor

Ground

E2 = Using ohmmeter, check that there is no continuity between slip
= l C] ring and rotor. If there is continuity, replace rotor.
s T

1. Retor

Slip Rings

e Check slip rings for roughness or scoring. If rough or scored,
replace rotor.

e Lsing a vernier caliper, measure the slip ring diameter.

Standard diameter: 14.4 mm (0.567 in.)
Minimum diameter: 14.0 mm (0.551 in.}

If the diameter is less than minimum, replace the rotor.

2. STATOR
Open Circuit
Using ohmmeter, check all leads for continuity. if there is no con-
tinuity, replace stator.

Ground
Using ohmmeter, check that there is no continuity between coil
leads and stator core. If there is continuity, replace stator.
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3. BRUSH

“ar Exposed Brush Length
Check each brush for wear by measuring its length as shown.
If brush is found worn down to service limit, repiace brush. Refer
—h to “Replace Brush” in this section.

i

) Exposed brush fength “a”
) N . s_ta::ndard: 10.5 mm (0.413 !n.)
| Limit : 4.5 mm {0.351 in.)

4. RECTIFIER

Positive Rectifier

1) Using an ohmmeter, connect one tester probe to the B termi-
nal and the other to each rectifier terminal.

2) Reverse the polarity of the tester probes and repeat step 1).

3) Checkthat one shows continuity and the other shows no con-
tinuity.
If there is continuity, replace the rectifier holder.

1. Bterminal
2. Rectifier terminal

Negative Rectifier

1) Using an chmmeter, connect one tester probe to each nega-
tive terminal and the other to each rectifier terminal.

2) Reverse the polarity of the tester probes and repeat step 1).

3) Checkthat one shows continuity and the other shows no con-

[_—_] tinuity.

If there is continuity, replace the rectifier holder.

1. Negative terminal
2. Rectifiet terminal
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5. BEARING

Drive End Bearing
Check that the bearing is not rough or worn.

End Housing Bearing
Check that the bearing is not rough or worn.
When removal is necessary, refer to 6H-17.

REPLACE BRUSH

1) Unsolder and remove the brush and spring.

2} Run the wire of a new brush through the spring and the hole in
the brush holder, and insert the spring and brush into the brush
holder.

3) Solder the brush wire to the brush holder at specified exposed
tength.

Exposed length “a”: 10.5 mm (0.413 in.)

4) Check that the brush moves smoothly in the brush holder.
5) Cut off the excess wire.
6) Apply insulation paint to the soldered area.
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2. Rotor 3. Bearing cover

1. Stud boh 3. Drive end bearing
2. Retaining plate 4. Stator

1. Rotor 2. Drive end framg

1. Rear end frame 2. Drive end frame

1. Pulley

2. Hexagonal box
wrench

3. Offsetwrench

REASSEMBLY
1) ) end housing bearing is removed, install it.
2) Check end housing bearing turns smoothly.

3) If stator is removed, install stator and tighten stud bolts.
4} If drive end bearing is removed, install it.
5) Check drive end bearing turns smoothly.

Tightening Torque
(a): 8.8 N'm (0.88 kg-m, 6.5 Ib-ft)
{b): 2.6 N-m (0.26 kg-m, 2.0 Ih-ft)

6) Place drive end frame on pulley, and then install rotor to drive
end frame.

7) Install rear end frame to drive end frame.
8) Tighten 4 nuts to specified torque.

Tightening Torque
4.5 N-m {0.45 kg-m, 3.5 Ib-ft)

9) Install pulley and tighten pulley nut with holding shaft by using
hexagonal box wrench to specified torque.

Tightening Torque
111 N-m {11.1 kg-m, 80.5 Ib-ft)
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1. Rectifier holder
2. Bolt

Approx.
1mm

]

1. IC regulator
2. Brush holder
3. Rear end frame

1. Rear end cover
2. Insulator

10) Instali rectifier holder.

CAUTION:
When installing rectifier, check to confirm that stator
leads have enough clearance with cooling fan blades.

Tightening Torque
(a): 2.0 N'm (0.2 kg-m, 1.5 Ib-ft)
(b): 4.0 N-m (0.4 kg-m, 3.0 Ib-f)

11) Install brush holder cover to brush holder.

12) Place the IC regulator together with the brush holder horizon-
tally on the rear end frame.

13) Install the 5 screws until there is a clearance of approx. 1 mm
(0.04 in.) between the brush holder and connector.

Tightening Torque
2.0 N'm (0.2 kg-m, 1.5 Ib-ft)

14) Install rear end cover.

Tightening Torque
4.5 N'm (0.45 kg-m, 3.5 |b-ft)

15) Install insulator and tighten B terminal inner nut to specified
torgue.

Tightening Torque
4.2 N-m (0.42 kg-m, 3.0 Ib-ft)

16) Make sure that rotor turns smoothly.
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SPECIFICATIONS
BATTERY
55B24R TYPE
Rated capacity 36 AH/5HR, 12 Volis
Electrolyte 3.1 L (6.55/5.46 US/imp pt)
Electrolyte S.G. 1.28 when fully charged at 20°C (68°F)
38B20R TYPE
Rated capacity 28 AH/BHR, 12 Volts
Electroiyte 2.1 L (4.44/3.70 US/Imp pt)
Eiectrolyte S.G. 1.28 when fully charged at 20°C (68°F)
GENERATOR
Rated voltage 12V ' Permissible ambient —-301t0 90 °C
Nominal output 60 A (at 13.5 V) temperature {(-2210 194 °F)
Permissible max. speed 18,000 rpm Polarity Negative ground
No-load speed 1,150 rpm . Clockwise viewed
. Rotation -
Setting voltage 13.6t0 144V from pulley side
TIGHTENING TORQUE SPECIFICATIONS
Tightening torque
Fastening ightening torqu
N'm kg-m Ib-ft
1. Body ground bolt 8 0.8 6.0
2. Generator mounting bolts 23 2.3 16.5
3. “B” terminal inner nut 4 04 3.0
4. “B” terminal outer nut 8 0.8 _ 8.0
5. Pulley nut 111 11.1 80.5
6. Rear end frame nuts ‘
4.5 0.45 3.5
7. Rear end cover nuis
8. Negative rectifier fin bolt 4.0 0.4 3.0
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SECTION 6K

EXHAUST SYSTEM

CONTENTS
GENERAL DES CRIPTION ...t e e e e i 6K-1
MAINTENANCE . ...t e e e e e e e e e e e e B6K-2
ON-VEHICLE SERVICE ... o e e e e e e e s BK-2

NOTE:

Whether following parts are used in the particular vehicle or not depends on specification. Be sure to bear
this in mind when performing service work.

¢ TWC (in exhaust center pipe)

GENERAL DESCRIPTION

The exhaust system of this vehicle consists of the ex- CAUTION:

h i i .
aust manifold, exhaust center pipe, muffler, seals, Be sure to use UNLEADED FUEL for the ¢ata-
etc. The catalytic converter is an emission control de- . . .
lytic converter equipped vehicle. Use of

vice added to the exhaust system to lower the level of .
Hydrocarbon (HC), Carbon Monoxide (CO) and Ox- LEADE_D FUEL will affect performance of the
catalytic converter adversely to a great ex-

ides of Nitrogen (NOx) pollutants in the exhaust gas.
The catalyst in the catalytic converter is of “Three tent.

way"” type. m

. Exhaust pipe
(Vehicle withoul TWC)

. Exhaust center pipe

(Vehicle with TWC)

. Exhaust center pipe

Muffler

Seal ring

Gasket

. Spring

. Mounting
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