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FOREWORD

This manual is written to give the information about maintenance procedures for the mode! TB45 gasoline
engine, which is mounted on our forklift trucks. It is compiled based on the work shop manual published by
NISSAN MOTOR CO., LTD. The relationship of the engine models and our applicable trucks is as follows:

Engine model Applicable truck model
TB45 FG3512 FG40Te FG4572

This shop manual consists of eight sections as shown in the following table, which gives the updated
symbols.

Section Symbol
ENGINE GENERAL (EG)
ENGINE TUNE-UP (ET)
ENGINE MECHANICAL (EM)
ENGINE LUBRICATION (LW)
ENGINE COCLING SYSTEM (CO)
ENGINE FUEL SYSTEM (FL)
ENGINE CONTROL (EC)
ENGINE ELECTRICAL SYSTEM (EL}

December 2004
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ENGINE GENERAL

—e
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PRECAUTIONS FOR SAFETY AND QUALITY

UL AR IR TAT I AL

EGM0043

EGMO0044

EGMO0C45

EGMO046

The following precautions must be carefully observed for safe
and appropriate service work.

Only the qualified and designated perseonnel must perform
inspections, repairs and adjustments.

Always keep the workplace clean, and store the tools neatly in
the specified places.

Safe Operation

Do not run an engine inside the workshop without proper
ventilation (ex. no ventilation ducts).

Keep the workshop well ventilated and free of any flammable
materials. Special care should be taken when flammable or
poisonous materials such as gasoline are handled.

Discard waste oil after oil changes or parts treatment in
accordance with local laws and regulations.

Be careful of burns and injury when working on high-
temperature parts, rotating patts, or sliding portions.

Ensure that adequate ventilation is provided for discharging any
hazardous emissions when working in a pit or enclosed area.

Do not work underneath a vehicle supported only by a jack.
Always use safety stands at the prescribed points to support the
vehicle.

Support it at the prescribed points and lock it in position with
safety devices before lifting the vehicle.

Be careful that the vehicle body does not become off balance
and fall when removing a heavy component such as the engine.
Do not smoke during service work.

Do not wear any rings and necklaces when working. These
objects may cause electric short.

Before starting repair work that requires no battery power,
always turn OFF the ignition switch, and disconnect the
negative battery cable.

Do not touch any metal portions immediately after the engine is
stopped. Otherwise the heated metals may cause bums. Do not
attempt to remove any cooling system paris such as the
radiator cap while the engine is hot.

To perform repair work safely and efficienily, always use
appropriate commercial service tools and specified Special
Service Tools wherever required.

EG-2




PRECAUTIONS FOR SAFETY AND QUALITY

Correct Operation

Make sure that you understand the symptoms before starting
frouble diagnosis.

Check correct installation status prior to removal or
disassembly. Make sure that they do not interfere with the
function of the paris they are applied o if matching marks are
required.

Once they are removed, always replace parts indicated as "do
not reuse" with new ones. This includes: oil seals, gaskets,
packings, O-rings, lock washers, cotter pins, and self-locking
nuts.

Replace inner and outer races of tapered or needie rolier
bearings as a set.

Arrange disassembled parts in order and prevent them from
being mixed-up.

Clean or flush disassembied parts prior to inspection or
assembly.

Use Genuine NISSAN paris for replacement.

Use autharized grease and sealer.

Release the pressure before disconnecting pressurized piping
or hoses.

Be sure to check for leakage after repairing fuel, oil, coclant,
exhaust, or vacuum systems.

Precautions for Radio Equipment
Installation

Check the following when instailing a commercial/ham radio or
mobile phone. If mounting position is not chosen carefully, the unit
may interfere with the electronic control system.

Separate the antenna as far from the ECM as possible.

Route an antenna feeder line at least 20 cm (7.87 in} apart from
the control unit harness.

Adjust an antenna and feeder line to eliminate radio wave
interference.

EG-3




HOW TO USE THIS MANUAL

Description

This manual explains how io perform ‘removal, instaliation,
disassembly, assembly, inspection and adjustment” and "diagnosis".

Definition of Terms

WARNING : Instructions and precautions that may lead to fatal
hazards and/or serious injuries if not observed
properly.

CAUTION : Instructions and precautions that require special
attention and may lead to problems and/or accidents
as well as damages to the vehicle and/or

componenis.

NQTE . Supplementary information to facilitate the service
work,

Standard : Indicates tolerances for inspection and adjustment.

Repair fimit : Indicates maximum or minimum values aflowed for
ingpection and adjustment.

Definition of Units

The units and numerical values in this Standard are Sl units, and
those given in () in this Standard are based on the conventional unit
system and are appended for informative reference.
Example: [%: 59 - 78 Nem (6.0 - 8.0 kg-m, 43 - 58 ft-Ib)

S| (Metric system, yard-pound system)

MAIN UNIT CHANGES

Measure Sl Conventional unit Conversion factor to Sl
Acceleration m/s2 G 9.80665
Torque, mormnent Nem kg-m 9.80665
Force N kgf 9.80665
Pressure kPa kg/om? 98.07
kPa mmHg . 0.133322
Power efficiency kW PS 0.735499
W kealfh 1.16279
Volume em® cc 1
Spring constant N/mm kg/mm 9.80665
Fuel consumption g/kWsh * g/PS*h 1.3596

* The conventional unit can be used for Sl.

EG-4




HOW TO USE THIS MANUAL

Description

CAUTION : At the beginning of each section, the precautions
exclusive to the section are described.

Preparation: At the beginning of each section and during the trouble
diagnosis items, the SSTs, gauges, and other tools fo
be prepared before operation are described. Some
commercial service tools, assumed o be available in
any workshop, are omitted.

Description: To  perform  correct  operations, operational
procedures, noles, SSTs, and other service
information are described.

CAUTION : Descriptions of visual inspections and cleaning of
removed parts are generally omitted. Please
remember that actual operations require these
processes.

Component Parts Location

The "Component Parts Location" diagram (refer to the figure)
includes information for removal, installation, disassembly, and
assembly (tightening torque, grease paints, non-reusable parts) as
well as other information imporiant for repair work.

@ 9.3 - 108

0,95 ~ 1.1, 82 - 95)

6.4-1758

Front cover

Grankshafi pulley

Cone bushing : \
Crankshaft
pul fey (x2)

Qo—ring (1 \

d Q)

(S

[0 81 - 191
(18.5 - 16.5, 134 - 141)
: Engine oil
: Liguid gasket EUJ D Nem kg-m, ft-ib)

Q : Not reusable @3 N-m (kg-m, in-lb)

Qo—r
(0.65 - 0.76, 56 - ee,\g/’/\
Z \‘
Eeo—ring \{) —~ ‘

\ Stampéline
16-21 (1.6 - 2.1, 12 5 %2 0O-ring installing groove
[F Srankshaft puiley bolt 80” sea . 1012 - 18) Vi

Camshaft sprocket

Distributor drive gear (1)

Washer (with flat side
facing sprocket side)
[ 132 - 142

(13.5 - 14.5,

98 - 105)

Chain tensioner

&FKey for crankshaft

sprocket
ﬁKey for cone bushing

Timing chain

Pes Chain guide
@\@ 6.4 - 7.5 (0.65 - 0.76, 56 - 66) ()

Crankshaft sprocket *1
Camshaft sprocket side

Crankshaft pufiey

-2t (1.6-2.1, 12-15) @& R washer

EGMD0ge
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HOW TO USE THIS MANUAL

Component Parts Location (Cont'd)

COMPONENT SYMBOLS
Symbols Description Symbols Description
H Tightening torque Q Not reusable
:’i] Should be lubricated with oil. * Select proper thickness.
Searing point
EGMO048
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TROUBLE DIAGNOSIS

ECM Trouble Diagnosis
CAUTION:

The following trouble diagnosis procedures are designed
to identify the trouble causes efficiently. When performing
diaghoses, carefully observe the following instructions.
Before starting a trouble diagnosis, carefully read and
understand the contents in "Basic Inspection”, "Diagnosis
Chart by Symptom" and "Trouble Diagnosis Fiowchart".
After the repair work, always verify that the trouble is
eliminated.

For the locations of the parts and harness connectors,
refer to "Component Parts Location” in the relevant
section. _

To perform a simple inspection, utilize the circuit diagrams.
To inspect the circuit for continuity in details including the
sub-harnesses, identity the relevant connectors and
harness layouts referring to the "Wiring Diagrams®.

Before inspecting a circuit for continuity, always turn the
ignition switch to OFF.

Before measuring voltage at a connector, always measure
the battery voltage.

After finishing diagnoses or inspections, always ensure
that alt removed harness connectars are recontiected
correctly.
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TROUBLE DIAGNOSIS

ECM Trouble Diagnosis (Cont'd)
SYMBOLS

Symbols Description Symbols Description
DISCONNECT Check after disconnecting the connector to be ]

E@ measured. Procedure with SST

CONNECT

v

Check after connecting the connector to be
measured.

Procedurs without SST

Insert key into ignition switch.

A/C switch is "ON",

[E'b

Remove key from ignition switch.

AJC switch is "OFF".

Turn ignition switch to "OFF" positicn.

Connect to battery power supply directly,

Turn ignition switch to “ON" position.

Drive condition

3|88

Turn ignition switch to "START" position.

Disconnect batiery negative terminal.

S
A
.
ne
=]
E=

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

Brake pedal depressed

3
.
"o
i)

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

Release brake pedal.

=3

-
]
o

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

Depress accelerator pedal.

O gz,

=

Turn ignition switch frem "ON" to "OFF” position.

Release accelerator pedal.

S

Do not start engine, or check with engine stdpped.

)
A

Start engine, or chéck with engine running.

i o
~
5

Apply parking brake.

CONNECT

N o Release parking brake.
CrrZ iz
Cf@H Check after engine is warmed up sufficiently.
Voltage should be measured with a voitmeter.
@ O
Circuit resistance should be measured with
an ohmmeter.

Current should be measured with an ammeter.
® O

Shows connector terminals of ECM or other

control units that have several terminals.

Controt unit connector

;

EGMO04S
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TROUBLE DIAGNOSIS

Connector symbol

112]3{4|5
6/7]8[9}I0

Single line

Direction mark
28

15

Female connector
EGMO050

~

Female connector Connector symbol

=]

2]
7164

5
10
L

e

Double line

3
18

[=]=

Direction mark

Fors

HS
EGMO0&1
Guide is black.
A - -/_,
Direction mark
12§13 (45 2R
6 9110 ¥s
B
F | — Direction mark
s5lal3tlazq! =)
wjofsl7]s ik
EGMDOS2
Corntrol unit
~
Male terminal L
- Direction mark
Fj2[31415]6]718]9 25
101 {{12{13[14{E5]16[17)18] - 18
Connector symiol
EGMO0053

ECM Trouble Diagnosis (Cont'd)

SYMBOLS FOR HARNESS CONNECTOR
FEMALE CONNECTOR

= When a harness connector is viewed from A (terminal side), the
outer frame of the connector symbol is indicated with a single
line. In addition, the direction indicator shows "TS" (Terminal
Side) in description type font.

* When a harness connector is viewed from B (harness side), the
outer frame of the connector symbol is indicated with double
lines. In addition, the direction indicator shows "HS" {(Harness
Side) in description type font.

» Terminal assignments of a connector viewed from A and B are
mirror images, indicating just as they are seen.

MALE CONNECTOR

The illustration method is the same as that for a female connector,
the black guide box, however, indicates a male connector (the white
guide box a female connector).

SINGLE UNIT (CONTROL UNIT)

A single conirol unit is viewed only from A, and the illusiration is as
shown in the figure.

EG-9



TROUBLE DIAGNOSIS

ECM Abbreviations List

Abbreviations Description Abbreviations Description
AC Air conditioner . INT Intake
AT Automatic transmission LH Left
ALT Alternator LED Light emitting diode
ASSY Assembly LLC Long-life coolant
BAT Battery MT Manual transmission
c/P Crankshaft pulley CHV Overhead valve
ciJ Control unit 0s Oversize
Cyl Cylinder P/S Power steering
ENG Engine PTO Power take-off
EXH Exhaust RH Right
F/L Fusible link RR Rear
FR Front TAS Throttle adjust screw
P idler pulley T Transistor
IGN Ignition Us Undersize

EG-10



ECM GENERAL SERVICE INFORMATION

EGMG055

EGMO05G

Connector Terminal Inspection
CONNECTOR INSPECTION PROCEDURE

In circuit inspection, inappropriate connector probing will cause
connector damages and/or poor connection. The probes provided
with the circuit fester may be too large to probe connector terminals
without damaging them. Always use alligator clips and "T" pins
according to following the procedure.

INSPECTION FROM HARNESS SIDE

For a standard connector without any waterproofing, use "T" pins
from the harness side.

CAUTION:

» For a connector with a rear cover, such as ECM
connectors, remove the rear cover before the inspection.

« For a waterproof connector, do not probe the terminals
from the harness side. Doing so may damage the seal.

INSPECTION FROM TERMINAL SIDE

1. Female terminal
» Female connector terminals have a small notch difference
inside. insert a "T" pin along the step to inspect.

CAUTION:
» Do not insert any objects to a female connector terminal
other than the corresponding male connector terminal.

» In case of a female connector terminal without any notches,
remove the retainer before probing.
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ECM GENERAL SERVICE INFORMATION

Pin

M

g g 7/__
; -

ale terminal

EGMO0057

EGM0058

—

\ Break
/ &
l‘lw

EGM0058

Connector Terminal Inspection (Cont'd)

2.

Male terminal

For a male connector terminal, apply a "T" pin to the surface of the
terminal.

CAUTION:

Do not bend terminals.

Inspection for Electrical System
DESCRIPTION

If the malfunction can be traced directly to the electrical system,
first check for items such as burned-out fuses and fusible links,
broken wires or loose connectors, pulled-out terminals, and
improper connections.

if a fuse or a fusible link is blown out, determine the possible
cause and restore it. Always replace it with a new fuse or fusible
link of the specified capacity.

When removing a connector, do not apply excessive force to
the main body by grasping and twisting.

Do not pull a connector off by tugging on the harness.

For a lock-type connector, disengage its lock first, then
disconnect the connector by hoiding the main body of the
connector.

Before connecting a connector, check terminals for bends or
breakage. Connect it securely.

For a lock-iype connector, press it until its lock is securely
engaged.

When installing parts, prevent harnesses from being shagged
or overextended.

EG-12




ECM GENERAL SERVICE INFORMATION

Control Unit and Electronic Component
PRECAUTIONS

s Never reverse polarity of battery terminals.

« Install only parts specified for each model.

«  Before replacing a control unit, check input and output signals
toffrom the control unit, and component functions.

*  When disconnecting a connector, do nhot twist or apply

' excessive force.

+ For a bolt-type connector, lcosen the bolt first, then hold the
main body of the connector to disconnect.

» Before connecting a connector, check terminals for bends or
breakage. Connect it securely. For a bolt-type connector, screw
in the boit until the colored lug is fiush with the surface to be
sure it is securely connected.

« Do not drop, hit, or subject control units to impact.

s  Be sure to protect control units from condensation caused by a
sudden shift in temperature, or from raindrops or splashes. f
any water drops adhere to the unit, dry it well prior 1o
installation.

»  Be sure 1o protect control unit connectors from oil.

*  Avoid cleaning control units with benzine.

+ Do not open a top or bottom cover on a control unit.

» When using a circuil fesier, ensure the appropriate distance
between test probes. A longer distance is recommended,
because if the distance is too short, it may cause contact of the
test probes, resulting in a short circuit. A short circuit allows
battery voltage to be applied directly to the control unit, resulting
in damage to its internal power transistors.

» Use the specified check adapter to check input and output
signals toffrom control units.

Inspection
component

= EGMO063
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ECM GENERAL SERVICE INFORMATION

SST

DESCRIPTION

e  S8Tis a small, lightweight handheld tester. When connected to
the vehicle-side data link connector, it communicates with
contirol units installed on the vehicle and performs a variety of
diagnostic tests.

FUNCTION AND APPLIED SYSTEM

ltems

Function

WORK SUPPORT

Sends command to control unit to set status suitable for inspection and service.

FUNCTION SYSTEM

Checks each system as ECM basic inspection.

SELF-DIAG RESULTS

Receives self-diagnostic results from control unit and indicates DTCs and number of occurrences.

SELF-DIAG RESULTS

DTCs (Diagnostic Trouble Codes) recorded in control unit's memory are displayed.

[MEMORY]

DATA MONITOR Receives input/output signals from controf unit and indicates and stores them to facilitate locating cause of
DATA MONITOR [SPEC] malfunctions.

Active test Sends command to control unit to change output signals and check operation of output system.

DTC RECORD DISPLAY

Indicates self-diagnostic results stored in ECM prior to the most recent "ERASE MEMORY".

Control unit part No.

Displays control unit part number.

Control unit identification No.

Displays control unit identification number.

Diagnostic systems Engine
WORK SUPPORT e)
SEILF-DIAG RESULTS O
SELF-DIAG RESULTS [MEMORY}
DATA MONITOR o
DATA MONITOR [SPEC] O
Active test O
DTC RECORD DISPLAY
Control unit part No. O
Control unit identification No.
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PRECAUTIONS

Precautions in Draining Engine Coolant
*  Drain coolant only after the engine has cooled down.

Precautions for Disconnecting Fuel Piping

e  Operation should be done in a place free from fire.

* Relieve fuel pressure before operation. Refer to EC section,
"Release of fuel pressure”.

»  After disconnecting, plug the pipe to prevent fuel from draining.

Precautions for Removing and
Disassembling

e Use correct Special Service Tool in the specified position,
Always pay atiention to safety.

e Be careful not to lose surface accuracy of mating or sliding
surfaces.

» To prevent foreign material from entering the engine, close
openings with appropriate tape as necessary.

e Arrange disassembled parts in their normal positions in order to
simpilify locating the cause of damage or excessive wear and to
ensure correct reassembly.

e Unless otherwise specified, loosen bolts and nuts from outside.
to inside in a crisscross pattern.

Precautions for Inspection, Correction, and
Replacement

e Thoroughly inspect each part following the inspection
procedure, then correct or replace as necessary. Inspect new
parts in the same way, and replace if necessary.

Precautions for Assembly and Installation

»  Always use a torque wrench when tightening bolts and nuts.

«  Unless otherwise specified, tighten bolts and nuts from inside to
outside in a crisscross paftern. Tighten them gradually and
evenly in 2 to 3 sieps.

*  Always replace gasket, packing, oil seals, and O-rings with new
ones.

»  Thoroughly wash, clean, and blow-dry each part. Be sure that
engine oil and coolant passages are free of clogs.

*  Remove any dirt and lint on sliding and mating surfaces. Before
assembly, apply ample amount of engine oif to sliding surfaces.

s  If coolant was drained, bleed air from the system.

* After assembly, start engine and increase the engine speed,
then check coclant, fuel, oil, grease, and exhaust gas for
leakage.
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PRECAUTIONS

@ Siide

EGMO00§6

Scraper

|

EGME067

[

EGMO068

Caution for Use of Power Tools

Do not use any power tools {e.g. air ratchet, impact wrench) to
tighten the bolts and nuts. Use these tools only for loosening the
bolts and nuts. However, do not use power tools in any event and for
any purpeses on the parts subject to heat (catalyst, muffier, and
other exhaust parts) and the tapping screws. These parts may also
be damaged when loosened with a power tool.

Precautions for Liquid Gasket Application

REMOVING PARTS ATTACHED WITH LIQUID GASKET

» Remove mounting nuts and bolis. Using a seal cutter (SST),
remove liquid gaskst.

CAUTION:
¢ Be careful not to damage the mating surfaces.

= In positions where a seal cutter is difficult to use, lightly tap with
a plastic hammer, and remove.

CAUTION:
» When using a screwdriver, be careful not to scratch the
mating surfaces.

LIQUID GASKET APPLICATION INSTRUCTION

1. Using a scraper, remove any old liguid gasket remaining on the
gasket application surface and its mating surface.

s Remove any old liguid gasket remaining in the gasket
application groove and on the threads of bolts and bolt
holes.

2. Using Isozole, wipe the gasket application surface and its
mating surface to remove any moisture, cil, and foreign
material.

3. Set genuine liquid gasket to tube presser (commercial service
tool).

4, Apply a continuous bead of liquid gasket to the specified
position at the specified diameter.

»  Apply liquid gasket in the application groove.

»  Apply Hquid gasket inside bolt holes. Always refer to the
directions specified in the text when applying liquid gasket
outside the bolt holes.

= Attaching should be done within 5 minutes after gasket
application. .
immediately wipe off any protruding liquid gasket.

= Do not retighten nuts and bolts after instailation.

e After finishing work, wait at least 30 minutes before refilling
engine oil and coolant.

CAUTION:
» Follow any directions specified in the text on the following
pages.

EG-16




PRECAUTIONS

Parts Requiring Angle Tightening

When tightening the following parts, use an angie wrench
(SST).

Cylinder head bolt

Connecting rod cap nut

Specified torque described for these paris is not the final
tightening value but the tightening torque used before angle
tightening.

Before tightening, make sure that there are no foreign materials
on thread and mating surface, and apply engine oil.

EG-17




PREPARATION

Special Service Tools

Description

Application

Remarks

Seal cutter
(N-KV101-11110-0)

EGMO0OOE9

Removing parts attached with
liquid gasket

Ring gear stopper
(N-KV I10-10565-0)
1 Adapter
{(N-KV101-05630)
2 Stopper plate
{N-KV101-05610)

EGMO070

Removing and installing
crankshaft puliey

Oil seal drift
{N-KV101-04900)

EGMO0071

Installing front oil seal

Angle wrench
(N-KV101-12100)

EGMO072

Checking tightening angle

1. Valve spring compressor
(N-KV101-09210)

2. Adapter
(N-KV101-11200)

EGMO0073

Remaving and installing valve
collet

Valve oil seal puller
(N-Kv101-07901)

EGMO074

Removing vaive ¢il seal

Valve oil seal drift
{N-KV101-13000)

EGMOD075

{nstalling valve oil seal

Already established

EG-18




PREPARATION

Description

Application

Remarks

Engine stand assembly
{N-ST0501-5000)

EGMO076

Engine attachment
{N-KV101-06500)

EGM0077

Engine sub-attachment
{N-KV111-04800})

QOverhauling engine

Camshalft bushing tool set
{N-KV111-04550)

1. Bar
(N-KV111-04510)

2. Guide plate
(N-KV111-04520)

3. Adapter
{N-KV111-04530)

4, Drift
{N-ST1524-3000)

EGMG079

Removing and installing camshaft
bushing

Already established

Pulley puller
(N-KV111-03000)

EGMG0BD

Removing crankshaft pulley.

Already established

Qif filter wrench
(N-KV101-15801)

Removing cil filter

Already established

EGI fuel pressure indicator
(N-ST1859-0000)

EGMO0g2

For measuring fuel pressure
gauge

Heated oxygen sensor wrench
{N-Kv101-13700)

Removing and installing heated
OXygen sensor




PREPARATION

Description

Application Remarks

Maintenance tool
1. DIAGNCSIS KIT
{N-SKVEE-GY010}
2. SOFT WARE
(N-SKVEE-GY100)

For system inspection and
diagnosis

Check adapter V
(N-EG1755-0000)
(for SMJ 150-pin connector)

For control unit input/oulput signal
inspection

EGMOD84

Harness adapter
(N-EG1755-0200)
(150-pin to 121-pin conversion adapter)

EGMO085

For molding coil
Adapter harness
(N-EG101-17500)

Checking engine speed

EGMO0028

Service Parts

Piston oversize
0.5 mm (0.020 in) OS [0.5 mm (0.020 in) oversize]
1.0 mm (0.039 in) OS [1.0 mm (0.038 in) oversize]
Main bearing undersize

Unit: mm (in)
Size Thickness
STD 2.000 (6.0787)
US 0.25 {0.0098) 2.125 (D.0837)
US 0.50 (0.0197) 2.250 (0.0886)
US 0.75 {0.0295) 2.375 (0.0935)
US 1.00 (0.0394) 2 500 (0.0984)

EG-20



SERVICE DATA

Periodical Inspection

To maintain the initial performance of the TCM FORKLIFT,
make sure to perform appropriate maintenance and service work.

PERFORM INSPECTION

Make sure to periorm the pericdical inspections at the appropriate
times, according to the month basis or the operating hour basis,
whichever comes first.

Refer to the following notes for values in ( ).

Engine system inspection {except LPG fuel systems)

Applicable Months of use 1 2 3 4 5 g 7 8 9 1 11 12
No. Inspection iterns control -
: system o(’:(eﬁg";o':fr’:;s > 4 6. 8 10 12 14 16 18 20 22 24
1 intake/exhaust valve clearance Electronic A A A A A
Electronic controls controls
2 Engine drive belt tension Electronic 1 | | | 1 I | 1
controls
3 Engine oil " Electronic {1} R R R R R R R R R R R R
controls .
4 Qil filter Electronic (1) R R R R R
controls
5 Engine cootant Electronic R
controls
6 Air cleaner element Electronic c € ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢
controls
7 Spark plug Electronic | | i I | | | 1 | 1 | 1
controls
8 PCV valve Electronic (1) | 1 | |
controls :
9 PCV hose Electronic | |
controls
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SERVICE DATA

Periodical Inspection (Cont'd)

No. Engine system inspection (LPG modals)
1 Gas leakage from piping and piping Electronic (2} I I | | | | H | | |
joints controls :
2 Damage to piping and piping joints  Electronic I t | 1 | | 1 [ |
controls
3 Tar in vaporizer Electronic D b D D D D D D D D D D
controls
4 {gnition nozzle Electronic 1 ! I l 1
controls
5 PG filter Electronic c Cc c R
controls
CAUTION:

(1) If the vehicle is being used in dusty and dirty environments, the maintenance work should be performed
more frequently.
(2) After replacing the LPG tank, apply soapsuds to the piping joints to check for any gas leakage.
Meanings of symbols: | = Inspection. Repair or replace if necessary.
R = Replacement
A = Adjustment
C = Cleaning
D = Draining
T = Tightening (Retightening)
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SERVICE DATA

Standard, Repair Limit

Fuel in use Gasoline specification

Unieaded gasoline, octane rating: 91 or more

LPG specification

100P

Engine weight (without water, with oil) kg {Io)

Approx. 290 (839)

Firing order 1-5-3-6-2-4
Compression pressure Standard 1,187 (11.87, 12.1, 172)/200
kPa (bar, kgf/em?, psi)/rpm Repair limit 892 (8.92, 9.1, 129)/200
Difference limit among cylinders 98 (0.98, 1.0, 14)/200
Distortion mii mm (in) Intake manifold 0.2 (0.008)
Exhaust manifold 0:3(0.012)
Cylinder head 0.2 (0.008}
Cylinder block 0.1 {0.004)

Engine oil amount | (imp gt} When replaging oil only

Approx. 7.3 (6-3/8)

{SL class) When replacing oil and filter Approx. 7.6 (6-3/4)
Spark plug Manufacturer/type/gap mm (in) NGK/BPR4ES/0.8 - 0.9 (0.031 - 0.035)
Resistance on high-tension cable (k<2) #1: Approx. 2.7 #2: Approx. 2.8 #3: Approx. 4

#4: Approx. 5 #5: Approx. 5.2 #6: Approx. 6.1

Ignition advance device

Electronically controlled ignition advance

Onboard idle speed (rpm}

650 + 50 (N or P position)

Onboard idling pace speed (When feedback control is stopped)  (rpm)

650 (M or P position)

Density of CO at idle speed/Density of HC at idle speed {%e/ppm}

0.1 or less/50 or less

tgnition timing (When feedback control is stopped) (BTDC /frpm}

10 + 1/650

Valve clearance mm {in) i INT/EXH | Hot 0.35 (0.0138)/0.35 (0.0138)

Thermostat opaning valve temperature (Start - Full open) CCR) 82 - 95 (180 - 203}

Engine drive belt deflection New beit After adjustment Limit
[Measured by pressing _ Alternator belt 10- 12 13-15 16 (0.63)
with 98 N (10 kg, 22 )] mm (in) (0.39 - 0.47) (0.51 - 0.59)

Aliernater belt

EGM0087
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SERVICE DATA

Tightening Torque
STANDARD BOLT TIGHTENING TORQUE

<Hexagon head> <No lubrication> Unit: Nem (kg-m, ft-Ib)
Nem (kg-m, in-ib)*

4T 7T 97
Normal size Pitch
d P Non-;anI;\ged Flanged bolt Non-flanged bolt Flanged bolt Non;‘lj:]ged Flanged bolt
Ma 0.5 0.6 0.7 1.1 1.8 1.6 1.9
(0.08, 5 (0.07, &)* {0.91, 10)* (0.13, 11)* (0.16, 14)* (0.19, 16)*
M3.5 0.6 1.0 1.2 1.7 21 25 28
{0.10, 9)* {0.12, 10)* (0.17, 15)* {0.21, 18)* (0.25, 22)* {0.29, 25
M4 0.7 1.5 1.7 2.5 2.9 35 4.2
(0.15, 13)* (0.17, 15)* (0.25, 22)* {0.30, 26)* {0.386, 31)* {0.43, 37)*
M5 0.8 2.9 35 50 5.9 7.2 8.5
{0.30, 26)* {0.36, 31)* {0.51, 44)* (0.6, 52)* {0.73, 63)* {0.87, 76)*
M6 1.0 5.0 6.0 8.4 10 118 14.7
(0.51, 44)* {0.61, 53)* (0.86, 75)* {1.0, 87)* (1.2, 8.7) (1.5, 10.8}
Ma 1.25 12.7 14.7 20.6 245 29.4 35.3
' (1.3, 9.4} (1.5, 10.8) (2.1, 15) {2.5,18) (3.0, 22) (3.8, 26}
1.0 13.7 18.7 21.6 26.5 31.4 37.3
{1.4, 10} {(1.6,12) (2.2, 16) {2.7, 20) {3.2, 23) (3.8, 27
M10 15 24.5 29.4 41.2 49 58.8 69.6
' (2.5, 18) (3.0, 22) {4.2, 30) (5, 36) (6.0, 43) (7.1, 51)
1.25 25.5 304 431 51 61.8 73.6
{2.6,18) (3.1,22) (4.4, 32) {5.2, 38) {6.3, 46) (7.5, 54)
M12 1.75 42.2 51 70.6 84.3 281 118
{4.3, 31} (5.2, 38) (7.2, 52) (8.6, 62) (10, 72) (12, 87)
1.25 451 55.9 77.5 92.2 108 187
4.7, 34) (5.7, 41) (7.9, 57) (9.4, 68) (11, 80) (14, 101)
M4 1.5 736 87.3 127 147 177 206
{7.5, 54} {8.9, 64) {13, 94) (15, 108) {18, 130) (21, 152)
M16 15 108 137 186 226 265 324
(11, 80) (14, 101} (19, 137} {23, 166) (27, 185) (33, 239)
M18 15 167 196 275 324 392 471
(17, 123) (20, 145) (28, 203) (33, 239) {40, 289) (48, 34)
M20 1.5 226 275 382 451 549 657
{23, 166) {28, 203) (39, 282) {46, 333) (56, 405) (67, 485)
M22 1.5 304 383 510 608 736 883
(31, 224} (37, 268) {52, 376} (62, 448) (75, 542) {90, 651)
CAUTION:

* Except special parts.
»  The bolt applicable to the list has the following number embossed on the head.

Model Number
AT .. 4ornone
T .. 7
9T ... 9

CAUTION FOR USE OF POWER TOOLS

Do not use any power fools (e.g. air ratchet, impact wrench) to
tighten the bolts and nuis. Use these tools only for loosening the
bolts and nuts. However, do not use power fools in any event and for
any purposes on the parts subject to heat (catalyst, muifler, and
other exhaust parts) and the tapping screws. These parts may also
be damaged when loosened with a power tool.
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SERVICE DATA

Tightening Torque (Cont'd)

MAIN TIGHTENING TORQUE
* : Parts with tightening seguence
1) - :Tighten separately in several turns.
Unit :Nsm (kg-m, ft-ib)
Nem (kg-m, in-Ib)* ‘
Parts name or location Tightening torque
Adjusting screw Lock nut 16-22 (1.6-2.2,12-16)
AlternatorAdjusting bar side 175-23.7(1.8-24,13-17}
Bracket side 50.0 - 67.6 (5.1 - 6.9, 37 - 50)
Qil pan drain pltug 54 -59 (5.5 - 6.0, 40 - 43)
Spark plug 19.6 - 20.4 (2.0 - 3.0, 14 - 22)
* Intake manifold 15.7-18.6 (1.6 - 1.9, 12 - 14}
* Air horn 22-37{2.2-38,16-27)
Exhaust manifold cover 6.37 - 7.45 (0.65 - 0.76, 56 - 66)”
* Exhaust manifold 27-31(2.8-3.2,20-23)
Exhaust manifold connector 59 -78 (6.0 - 8.0, 43 - 58)
* Oil pan [M6] o 6.3-8.3(0.64-0.85,56-74)
[M8] 15.7 - 20.6 (1.6 - 2.1, 12 - 15}
Qii strainer 16-19(1.6-1.9,12- 14)
* Rocker cover 0.89-29(0.1-0.3,9-26)"
Rocker shaft bracket 15.6-216(1.6-2.2, 12 - 16)
* Cylinder head bolt 1) 29.4 (3, 22)
2)61.7 (6.3, 46}
3)0(0,0)

4) 29.4 (3, 22)
5) 89" - 74" (Angle tightening)

Cylinder head additionat bolt 6.4 - 7.5 (0.65 - 0.76, 56 - 66)*
Crankshaft putley 181-191 (18.5-19.5, 134 - 141)
* Front cover 15.7-206(1.6-2.1,12-15)
Camshaft sprocket 132 - 142 (13.5 - 14.5, 98 - 105}
Chain tensioner 6.4-7.5(0.865-0.76, 56 - 66)"
Distributor 9.35-11 (0.95 - 1.1, 82 - g5)*
Camshaft locating plate 6.4-7.5(0.65 - 0.76, 56 - 66)
* Flywheel 147 - 167 (15 - 17, 108 - 123}
* Main bearing cap 162 - 172 (16.5 - 17.5, 119 - 127)
Connecting rod nut 1)38-40(3.9-4.1, 28 - 30)
2) 40" - 457 (Angle tightening)
Engine coolant drain plug 34 -44 (3.5-4.5,25 - 33}
Water pump 15.7-18.6(1.6-1.8,12-14) °
Engine coolant temperature sensor 20-29(2.0-3.0,14-22)
PCV valve ’ 20-29 (2.0-3.0, 14 - 22)
* Fuel tube 1)9.3-206(09-2.1,78-182)*
2)206-265(2.1-27,15-20)
Starter motor 41.2-52 (4.2 -5.3, 30 - 38)
Heated oxygen sensor 1 40-60(4.1-6.1,30-44)
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VALVE CLEARANCE

Whenever rocker arm and rocker shaft assembly are removed
and installed, or symptoms due io changes in valve clearance
as a result of aging (poor starting, rough idle, unusual noise) are
obvious, check and adjust valve clearance with the following
procedure:

Inspection

1.
2.

3.

P g

Front

IN"EXZ IN EX)IN EXY

i [
.ﬁ.

:f li- s

"[ Hl\'l
A0

IN_

’[u[

'O’

Nol Na)_No2 NoZ No3 No3 Nod Mod HoS NaS_Nob Nob
EX}EN EXB—!N Ex

E

lCJI
0

IN :Intake
EX: Exhaust

ETMO0BS

Stop the engine after warming up.
Remove rocker cover.

Rotate the crankshaft pulley clockwise {as viewed from
crankshaft pulley side) and align orange notch with the timing
indicator (protrusion) on the front cover.

Make sure that there is valve clearance in intake/exhaust side of
No. 1 cylinder. (No. 1 cylinder is at TDC on its compression
stroke.)

* [f not, rotate the crankshaft pulley one more turn.

Refer to the figure, and measure valve clearance for the table
item below with a circle using a feeler gauge.
Standard:
0.35 mm (0.0138 in) (Hot, intake/exhaust)

CAUTION:

Make sure that the standard under hot condition is

appropriate if adjustment is made under cold condition.

Cylinder No. 1 No. 2 No. 3 No. 4 Na. 5 No. 6

Valve Intake [Exnausl] (ntake [Exhaust] Intake |Exhaust Intake Exhaust} Intake [Exhausy Intake |Exhaust

1 cylinder at TOG of
its compression

0! 0 Oo| C @]

stroke

NCTE:

6.

Firing order: 1 -5 - 3 6-2-4

Turn crankshaft 360 degrees to set No. 6 cylinder at TDC of its
compression stroke.
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VALVE CLEARANCE

Inspection (Cont'd)

7. Measure valve clearance at points marked with © in the
following table.

Cylinder No. 1 No. 2 No. 3 No. 4 No. 5 No. 6
Valve Intake |Exhaust| Intake {Exhaust) Intake [Exhaust] Intake |Exhaust| Intake |Exhaust| Intake |Exhaust
6 cylinder at TDC of
its compression C| 0 010 i 0
stroke
NOTE:

¢ If No. 1 cylinder is not at TDC on its compression stroke in step
4, it is acceptable to measure the item with No. 6 cylinder at
TDC on its compression stroke (step 7) without rotating
crankshaft pulley.

8. Adjust with the following if outside the standard value.

Adjustment

e Adjust the same measuring points in the same condition of
"Inspection” with the following procedure:
1. Loosen valve clearance adjusting screw lock nut.

2. Turn adjusting screw in the loosening direction using a
screwdriver.

3. Insert a standard feeler gauge in between rocker arm and valve
stem end surface, and then tighten until it coniacts with
adjusting screw.

4. Tighten lock nut while securing it using a screwdriver so as not
to rotate adjusting screw.

[2:16 - 21 Nem {1.6 - 2.2 kg-m, 12 - 15 fi-Ib)

5. Crank engine several times, check valve clearance again, and

make sure that it is within the standard.

Feeler gauge

ETMO06E
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ENGINE DRIVE BELT

Inspection

Adjusting bar bolt
Alternator

Water pump pulley

Alternator boit (2)

Crankshaft pulley
ETMOGB7Y

Alternator belt

Inspection should be donse only when engine is cold or over 30
minutes after the engine is stopped.

Measure the belt deflection by applying load of 98 N (10 kg, 22
Ib) to w as shown in the figure.

CAUTION:

First set the tension to the standard when measuring belt
tension immediately afier the belt is installed. Rotate the
crankshaft more than two turns in order to eliminate
variance in the belt deflection between pulleys. Then
measure and adjust tension to the standard.

Visually check belts for wear, damage, and cracks on inside
and edges.

Retighten if belt defiection is too low (excessive tension)
and too high (outside retightening limit).

Unit: mm (in)
; Beit deflection
Location
[When pressed by a force of 98 N (10 kg, 22 Ib}]
Belt specification
After o
ltem New belt adjustment Linit
Alternator beit | Low-adge belt 10-12 13-15 16 (0.63)
{FM type) (0.39-0.47) | (0.51-0.59)

CAUTION:

Tighten slightly stronger than used belt when belt is
replaced with new one, because new bhelt will not fully seat
in the pulley groove.

Adjust the tension to the value after adjustment when used
belt tension exceeds retightening limit.

Make sure that belt is correctly engaged with the pulley
groove when installing.

Adjust the belt by applying tension, but do not rotate pulley
in each pulley stop condition.

Do not tighten with excessive tension.

Do not allow oil or water to get on the belt.

Do not twist or bend the belt strongly.

Belt Tension Adjustment

Loosen alternator bolt and adjusting bar bolt, and adjust them
with alternator installing angle.
Tighten adjusting bar bolt and alternator bolt.
Adjusting bar bolt:
(7: 18 - 23 Nem (1.8 - 2.4 kg-m, 13 - 17 ft-1b)
Alternator bholts (2):
[1: 50 - 67 Nem (5.1 - 6.9 kg-m, 37 - 49 ft-Ib)
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ENGINE OIL

Qil level gauge

C=I= lﬂ/rj _
|

Make sure that the oil level is between "L" and "H".

ETMOGG8

Engine Oil Inspection |
OIL LEVEL AND CONTAMINATION

CAUTION:
»  Forklift must be level when checking oil level.

»  Check oil level before starting engine. Stop engine and leave it
at least 10 minutes if engine has been started. Then check
level.

Check if the oil level is within the range shown on the left.

» Check engine oil for white contamination or considerable dirt.

If oil has white or pale contamination, it may be caused by
mixing with engine coolant. Repair the suspect parts.

»  Adjust oil tevel if it is outside the range.

OIL LEAKAGE

Check the following parts for engine oil leakage.

Qil pan

Qil pan drain plug

Qil pressure switch

Qil filter bracket

Qil fiter

Lower side of cylinder block back

Mating surfaces of cylinder block and cylinder hesad
Mating surfaces of cylinder head and rocker cover
Front cover

Around crankshaft pulley

Oll. PRESSURE

1. Check oil level,

2. Remove cil pressure switch and connact an oil pressure gauge.

3. Make sure that the proper oil pressure corresponding to engine
speed is obtained after warming up the engine.

NOTE:
«  OQil pressure is displayed highish when low oil temperature.

ENGINE OIL PRESSURE
Engine speed {rpm) At ldle 2,000

KPa (bar, kg/cm?, psi) Approx. 49 (0.49, 0.5, 7) | Approx. 118 (1.18,1.2, 17}
or more or more

4. install oil pressure switch after checking the oil pressure with the
following procedure.

1) Remove old sealant on the switch and engine.

2} Apply Three Bond 1201 or equivalent to the threads and then

tighten.
{2:13 -17 Nem (1.25 - 1.75 kg-m, 9 - 12 ft-1b)
CAUTION:
= Be careful not to get burned when engine or engine oil is
heated.
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ENGINE OIL

Engine Oil Replacement

NOTE:
e Perform inspection "after refilling oil and after replacing oil” after
replacing oil filter if engine oil and oil fiker have been replaced.

PERIODIC REPLACEMENT INTERVAL

« Replace with the following period:
Qil grade SJ, SL: 1 month or every 200 hours
(50 hours for first time only)

REPLACEMENT PROCEDURE

CAUTION:
« Be careful not to get burned when engine or engine oil is
heated.

1.  Warm up engine, and check that there is no oil leakage.
2. Stop the engine. Leave it for 10 minutes.
3. Remove oil filler cap, and remave drain plug of oil pan.
4. Drain engine oil.

5. Install drain plug. Refill with new engine oil.

Drain plug tightening torgue:
[2: 54 - 59 N*m (5.5 - 6.0 kg-m, 40 - 43 fi-Ib)
OIL LEVEL
Unit: ¢ {Imp qt}

H-{evel Approx. 7.7 (68-3/4)
L-level Approx. 6.7 (5-7/8)

Only refll] level when changing oil

(When drained from draih plug) Approx. 7.3 (6-3/8)

Refill level when changing both oil fifter and oil

(When drained from drain plug) Approx. 7.6 {6-3/4)

INSPECTION AFTER REPLACING OIL

1. Check oil filter for engine oil leakage when replacing oil drain
plug and oil fiiter after warming up engine.

2, Check oii level with the engine oil inspection procedure
described above.
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ENGINE OIL

Oil Filter Replacement
COMPONENT PARTS LOCATION

Oil fitter bracket

[ 16- 19 N-m
(1.6 - 1.9 kg-m,
12 - 14 ft-lb)
Bolt (4)
M
. . (5

£33 Gasket Crankshaft pulley side

Qil filter
ETMO071

PERIODIC REPLACEMENT INTERVAL

*  Replace with the following period:
Qil grade SJ, SL: 3 months or every 600 hours
{200 hours for first time only)

REMOVAL
Remove oil filter using an oit filter wrench (SST).
CAUTION: .
*  Be careful not to get burned when engine or engine oil is
heated.
* Use a shop cloth to absorb engine oil leakage when
removing.

* Be careful not to spill engine oil on the engine drive belt.
* Completely wipe off any engine oil spilled on the engine
and vehicle.
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ENGINE OIL

ETM0073

Oil Filter Replacement (Cont'd)
INSTALLATION

1. Completely remove any foreign materials on the attaching
surfaces of oil filter.

2. Apply engine oil to the full circumference of an oil seal on a new
oil filter.

3. Screw in the oil filter by hand until it contacts oil filter bracket
surface, and then add another 2/3 of a turn.

NOTE:
e Tightening torque is 15 - 20 Nem (1.5 - 2.1 kg-m, 11 - 15 fi-lb).

4. Check for engine oil leakage after warming up the engine.
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COMPRESSION PRESSURE

Warm up the engine sufficiently.

2. Release the fuel pressure. {Refer to EC section, "Release of
fuel pressure”.)

3. Turn ignition switch OFF.

4. Disconnect air hose from throttle body and move it out of
position.

5. Remove all spark plugs.

CAUTION:

e Blow spark plug clean with compressed air when removing
it.

8. Install a rev counter or electronic system diagnosis tester (SST).
(Refer to EC-11, "Inspection of idie speed, ignition timing, and
air-fuel ratio" in EC section.)

7. Remova injector harness connector.

8. Afttach an adapter to Allen compression gauge (commercial
service tool) and set it to the engine.

8. Depress accelerator pedal fully. Turn ignition switch to "START"

and crank the engine. Record the compression pressure and
the engine speed after the gauge indication stabilizes. Repeat
the measurement on each cyiinder.
Compression pressure kPa {bar, kag/cm?, psi)/rpm

Standard:
1,187 (11.87, 12.1, 172)/200

Repair limit:
892 (8.92, 9.1, 129)/200

Difference limit among cylinders:
98 (0.98, 1.0, 14)/200

¢ Check battery for the specific gravity if engine speed is not
within the standard, and measure again under normal
conditions.

e Check valve clearance and components around the
combustion chamber (valve, valve seat, pistons, piston
rings, cylinder bore, cylinder head, cylinder head gasket} if
compression pressure is not within the standard, and
measure again.

*» Add a small amount of engine oil from spark plug hole if
compression pressure of some cylinders is low, and
measure again.

e It is possible that piston ring is worn or damaged i
compression pressure is improved by adding engine oil.
Check piston ring, and replace it if necessary.

*  There may be a valve malfunction if compression pressure
is not improved by adding engine oil. Check valve, and then
replace valve or cylinder head if necessary.

» If compression pressures of adjacent two cylinders are low,
and if pressures cannot be improved by adding engine ol
gasket is leaking. Replace cylinder head gasket.

10. install removed parts.
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SPARK PLUG

Removal and Installation

=  Use a spark plug wrench {commercial service tool}.
Blow comprassed air around spark plug when removing it.
[3: 20 - 29 Nem (2.0 - 3.0 kgf-m,15 - 21 ft-Ib)

Inspection After Removal

=  Visually check electrode for dirt and damage and insulator for
buming.
= (Check if the electrode gap is within the standard using a plug
gap gauge.
Standard:
0.8 - 0.9 mm {0.031 - 0.035 in)
=  Adjust if outside the standard.
=  Replace if necessary.

Insulator Terminal

)

—»|-«— PFoint gap

ETM0075
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OIL PUMP

Component Paris Location

59-79 {06-0.8}
2 N

Qil pump cover

K} : Engine oil
33 : Not reusable
[ : N-m {kgf-rm}

ﬂ Outer rotor

P Inner rotor

Qil pump housing (front cover)

b 1
= Reguiator spring
Yt

Saal

ot

Regulator plug
&l e wo-70

LUMOODD1

CAUTION:
» Apply new engine oil to the parts marked in the figure prior
to installation.

Disassembly and Assembly

PREPARATION
s  Front cover (Refer to "TIMING CHAIN" in EM section.)

NOTE:
» Ol pump is integrated in front cover.

Oil pump housing

Outer rotor

Inner rotor

Qil pump cover

INSTALLATION OF INNER ROTOR AND OUTER
ROTOR

= |nstall inner rotor with its mark facing rearward {cover side).
+ Install outer rofor with its mark facing frontward {housing side).

LUMOQ02
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OIL PUMP

LURGO03

LUMGO04

LUMO0QS

Micrometer

LUMO0OG

Inspection
OIL PUMP COMPONENTS INSPECTION

s  Measure each clearance using a feeler gauge.
Outer rotor to housing clearance (1 in the figure)
Standard:
0.114 - ¢.260 mm (0.0045 - 0.0102 in)
Quter rotor to inner rotor tip clearance (2 in the figure)
Standard:
0.180 mm (0.0071 in) or less

» Measure each clearance using a feeler gauge and straightedge.
inner rotor to housing side clearance (3 in the figure)
Standard:
0.030 - 0.070 mm (0.0012 - 0.0028 in)
Outer rotor o housing side clearance (4 in the figure)
Standard:
0.030 - 0.190 mm (0.0012 - 0,0075 in)

INNER ROTOR TO HOUSING SOCKET CLEARANCE

*  Measure the inner diameter of oil pump housing socket using an
inside micrometer. (5 in the figure)

« Measure the outer diameter of inner rotor socket using a
micrometer. (6 in the figure)
(Clearance) = (Inner diameter of front cover socket} —
(outer diameter of inner rotor socket)
Standard:
0.045 - 0.091 mm {0.0018 - 0.0914 in)
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OlL. PUMP

Inner diameter

Outer diameter LUMOO7

Inspection (Cont'd)
REGULATOR VALVE CLEARANCE

»  Measure inner diameter of regufator vaive cylinder using an
inside micrometer.

e Measure regulator valve outer diameter using a micrometer.
{Clearance) = (Cylinder bore inner diameter) — (Valve outer
diameter)

Standard:
0.040 - 0.097 mm (0.0016 - 0.0965 in)

CAUTION:
s Apply engine oil to regulator valve. Make sure that the

valve moves smoothly.

REGULATOR VALVE SPRING
e  Check spring for sagging.
Free length:

Approx. 63 mm {2.48 in)
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ENGINE COOLING SYSTEM
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CHANGING ENGINE COOLANT

& : Liquid gasket
3 : N-m {kgf-m}

Draining Engine Coolant

WARNING:
e Do not drain coolant when engine is still hot. It may cause
burns.

*  Remove exhaust manifold side drain plug of ¢ylinder block and
drain the coolant in cylinder block.

Refilling Engine Coolant
e Refer to the following for LLC density.

Engine coolant level [including the reservoir tank (MAX level) volume]
Unit: | (Imp qgt)

Engine type TB45E
Without rear heater Approx. 11.2 (8-7/8}
With rear heater Approx. 12.3 (10-7/8)
LLC density (%):

50 (Standard and cold area)
* install cylinder biock drain plug.
*  Apply sealant (Three Bond 1215B or equivalent) to the threads
of cylinder hiock drain plug.
[3: 34 - 44 N*m (3.5 - 4.5 kgf-m, 26 - 32 ft-lb)
e Make sure that each clamp and drain plug is securely tightened.

CO-2




WATER PUMP

Component Parts Location

Nut -—"“""'@/
19208 - 28.2 @ Gasket
{21-29}

Water inlet

£33 Gasket

W
Bolt (7) fater pump
0157 - 186
{16 - 1.9}

Water pump pulley

[T 637 - 745
[0.85 - 0.76])
Nut (4)

Front cover
QB: Not reusable
9 N-m {kgf-m} Fan spacer

COMD012

Removal and Installation
PREPARATION

WARNING:
«~ Do not drain coolant when engine is still hot. it may cause

burns.

s Engine drive belts

CAUTION:
« Handle water pump vane so that it does not contact with

other parts.

Water Pump Inspection

«  Check water pump bedy and vanes for severe corrosion and
dirt.

e Make sure that water pump shaft turns smoothly without
roughness.

CcO-3



THERMOSTAT

Component Parts Location

Fd Engine coolant temperature sensor

{2.0 - 3.0}

M20-29 \%

74 Copper washer _,____‘\@7\

Bolt (2)
3 157-237

Gz 9 -
Bolt (3)
157 - 237
8- 24) 23 O-ring

A Connector

Thermostat

Thermostat housing

Water outlet 8 Gasket
¥ : Liquid gasket Crankshaft pulley side
€29 Not reusable
O N-m {kgf-m} COM0013
Removal and Installation
WARNING:
» Do not touch thermostat or container and hot water until
they get cold. They may cause burns.
Trees sagtion INSTALLATION OF THERMOSTAT
_-Oing Jecle valve " » |nstall thermostat with jiggle vaive facing upward.
%/Thermostat gela va e Make sure that thermostat flange is securely inserted to seal
flange fing.

COMODG14
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THERMOSTAT

Removal and Installation (Cont'd)

THERMOSTAT INSPECTION
Thread ‘ WARNING:
- | » Do not touch thermostat or container and hot water until
they get cold. They may cause burns.
Container e Put a thread through thermostat valve and submerge it in a
Thermosiet]] water-filled containet, then heat it up while stirring the water.

* Read the water temperature when thermostat drops. This is the
valve opening temperature.
Valve opening temperature standard:
coMonTs 82°C (180°F) (Standard and cold area)

Maximum valve lift standard:
8 mm or more/95°C (0.31 in or more/203°F)
{Standard and cold area)

CO-5






ENGINE FUEL SYSTEM

SECTION F L

CONTENTS

DESCRIPTION .......ocoeiissscmmmninescsesirssnnmasnnnscamaes FL-2 REMOVAL AND INSTALLATION OF FUEL

Gasoline Specification ......cccccmiiicniiinnn FL-2 INJECTOR (GASOLINE AND COMBINED USE) .....FL-4
LPG Specification ....cccee i cceciininn FL-3 Preparation ... FL-4
Spedcification for Combined Gascline and LPG ....FL-3 Removal and Installation of Fusl Hose ............ FL-4
Removal and Installation of Fuel Tube and
Fuel INJBCtOr ..ot FL-4

Check for Fuel Leakage After Instalflation ....... FL-6




DESCRIPTION

» Three fuel sysiem specifications ("Gasoline", "LPG", "Combined
gasoline and LPG") have been applied.

Gasoline Specification

e Fuel pump type integrated with fuel tank has been adopted.
Complete pump is composed of fuel pump, fuel filter, pressure
regulator, and fuel gauge. All of them together are called
returnless fuel supply system.

I H#1 I -
K |
#2
Fuet pump L
Fuel tank Fue fitter || #3 ||
ENGINE
-] Fuel pressure regulator [ 34 ]
i =
‘ Fuel level gauge —i
1 (Bl
&6 |
#6
| S|

Gasoling injector
FLMOD01

ENGINE COMPONENT PARTS LOCATION

Fuet tube

[ Refer fo the direction. ‘*—-———»%

Injector

Intake manifold
: Engine ol
Q > Not reusable

FLM0OO02

CAUTION:
» Apply new engine oii to the parts marked in the figure

before installation.

FL-2



DESCRIPTION

LPG Specification

LPG gas injection system has been adopied.

» LPG injector holder is equipped with injector, assistance
injector, fuel pressure sensor, and relief valve, and they are
composed as an assembly. All of them are installed on
electronic throttle control actuator.

——= Normal flow .
LPG injector holder assembly

...... » Refief flow

LPG assistance

injector
( LPG interception -l : - ini
LPG tank >—> valve \Vaporizer - : LPG injector i w ENGINE

' .l Relief valve

: Fuel pressure
sensor

FLMOO0G3

Specification for Combined Gasoline and
LPG

This specification is for combined gasoline specification and LPG
specification that are both described above.

FL-3



REMOVAL AND INSTALLATION OF FUEL INJECTOR (GASOLINE AND COMBINED USE)

Preparation

* Airhose
«  Moving engine harness connector

Removal and Installation of Fuel Hose

REMOVAL _

* Release the fuel pressure. Refer to EC section, "Release of fuel
pressure”.

CAUTION:

e Plug the fuel hose to prevent the fuel from draining after
removal.

INSTALLATION

* Insert hose until its end reaches 25 mm {(0.98 in) or more from
fuel tube end. Install a clamp and securely tighten it. Do not
install the clamp on top of the bulge.

e  Start engine, increase the engine speed, and make sure that
there is no fuel leakage after repairing.

Removal and Installation of Fuel Tube and
Fuel Injector
REMOVAL

CAUTION:
*  Fuel remaining in the tube leaks during operation. This
operation should be done in a place free from fire.

* Remove fuel gallery bolts.

* Remove fuel gallery. Remove fuel injector and fuel gallery as a
set.

¢ Remove clips (6} using long-nose pliers. Disconnect fuel
injector and fuel gallery.

CAUTION:
* Do not reuse clips.

INSTALLATION OF FUEL INJECTOR

e Install fuel injector to fuel tube as shown in figure 1.

FL-4



REMOVAL AND INSTALLATION OF FUEL INJECTOR (GASOLINE AND COMBINED USE)

Removal and Installation of Fuel Tube and
Fuel Injector (Cont'd)

1. Precautions for installation of fuel injector
1) There is no contamination nor damage in O-ring contact area

Fuel ube that is caused by dirt. Do not clean O-ring with solvent.
2} Do notreuse removed O-ring.
Holder 3) Handle O-ring with bare hands.
N 4y  Apply engine cil into O-ring and holder for assembly. (Do not
(e /(‘” apply engine oil into fuel passages of fuel injector.)
= £ 5) Do not use damaged O-ring.
gﬁ;?c%of ggrenrponent) - 6) Do not apply excessive force that could damage O-ring.
@ 7) Press clips into fuel injector when assembling. Securely fit clips
= @ to fuel injector locating grooves (a) and (b). (Do not reuse clips.)
EE [// 8) Always replace O-ring when clips contact O-ring.
e ] 9) Assemble fuel injector to fuel tube after installing clips to fuel
{b) injector.
B 10) Fuel injector is pressed by a force of 196 N (20 kgf, 44 Ib) or
/ | less. Stop operation if a force of 147 N (15 kgf, 33 Ib) or more is
Injector necessary.)
;E% 11) Insert fuel injector fo fuel tube while aligning fuel tube stopper
{c} with clip cutout (d) before installing. Securely fit (¢} to {d) and
holder rib (e) to clip hole (f} afier inserting.
Figure 1 12) Make sure that fuel injector is securely installed without rotation
and disconnection after installing to fuel tube.
FLMO000O4
FUEL TUBE INSTALLATION
1. Instail fuel tube to intake manifoid as shown in figure 2.
2. Satisfy precautions 1} to 8) for installation of fuel injector.
Fuel tube 3. Insertion of fuel injector is performed by & force of 196 N (20 kgf,
' 44 1b) or less per fuel injector. Stop operation if a force of 147 N
(15 kgf, 33 Ib) or more is necessary.
] 4, Do not contact O-ring with the edge that is made by each
Boit process of intake manifold for assembly.
:
I
0-ring, lower |] L ":""_
(Injector component) l
S T
~— Intake manifoid

Figure 2

FLMOOD5
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REMOVAL AND INSTALLATION OF FUEL INJECTOR (GASOLINE AND COMBINED USE)

Removal and Installation of Fuel Tube and

Fuel Injector (Cont'd)

5. First tighten fuel tube bolt in position "a" in figure 3, and then
tighten it in position "b" in the same figure.
Repeat above tightening procedurs 2 times.
£ong hole Tightening torque
©) ® First tightening:
[3: 9 -20 Nem (0.9 - 2.1 kgf-m, 7 - 15 fi-lb)
Second tightening:
[@: 21 - 26 Nem (2.1 - 2.7 kgf-m, 16 - 19 ft-Ib)

Standard bracket hole

f

I"

 I—

Crankshaft puliey side

<j Figure 3

FLMOODG

Check for Fuel Leakage After Installation

Check for fuel jeakage by racing several times after idling for 5 to 10
minutes.

FL-6
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INTAKE MANIFOLD

Component Parts Location

Screw

%/ [@10-20@.1-02)
Bolt (4} % Mass air flow sensor
[ 22-a7 S
(2.2-3.8)

|
=

LPG injector holder

. ’)
@ / {LPG and combined use)
Air horn spacer ; - —l 8 Gasket

(Gasaline) @

Eleciric throttle .
control actuator ]

€9 Gasket (3) ——“—"‘:’©° @,X
l Pd Piug //@

7
V/

g Water bypass
connector

L(:____T—Q’ T Bo-“ (—9)-
\'/

\ . [) 157-186
Water hose

(16-1.9)

: Liquid gasket A Thermostat

@ Water inlet housing
: Not reusable
\ — Q Gasket (3)

[ - N-m (kg-m, ft-lb)

Water hose

EMMO521
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INTAKE MANIFOLD

Removal and Installation of Intake Manifold
PREPARATION

» Drain engine coolant
» Qi level gauge :
=  Wiring, disconnecting lines, movin

Removal and Installation of Air Horn Bolt

REMOVAL

= [oosen bolts in the reverse of the order shown in the figure.

INSTALLATION
* Tighten bolts evenly in two steps in the order shown in the
figure.

[3: 1st: 9- 10 Nem (0.9 - 1.1 kg-m, 6.5 - 7.9 fi-Ib)
2nd: 18 - 21 Nem (1.8 - 2.2 kg-m, 13 - 16 fi-Ib)

Inspection

CHECK INTAKE MANIFOLD DISTORTION.

e Check distortion of mounting surface in 6 directions using
straightedge and feeler gauge.
Limit: 0.2 mm (0.008 in)

MASS AIR FLOW SENSOR

Refer to "Mass air flow sensor system” in EC section.

LPG INJECTOR HOLDER (LPG AND COMBINED USE)

Refer to "LPG injector system* and "LPG assistance injector system"
in EC section.

ELECTRIC THROTTLE CONTROL

Refer to "Throttle position sensor system" and "Throttle control
motor system” in EC section.

EM-3



EXHAUST MANIFOLD

Component Parts Location

Yoke {1}

QB2 -
(2.8-3.2 20-23 (12
*1 _ Exhaust
manifold side
-

H : Nem (kg—m, Ti-ib) 01 Not reusable
[@: Nm ke-m, in-ib)

[@)6.4-75

ﬁ
Nut (3 Exhaust manifoid cover

D58 -7 5o-80 42 -58 EMMO530

{7 Crankshaft pulley side
EMMO397

Removal and Installation
PREPARATION

e Disassemble exhaust front tube
s  Exhaust manifold cover

REMOVAL AND INSTALLATION OF EXHAUST
MANIFOLD

Removal

Loosen nuts in the reverse of the order shown in the figure.
Instaltation

Install yoke with flat side facing exhaust manifold. (Refer to
"Component Parts Location®.)

Tighten nuts in the numerical order shown in the figure.

* Ny 0

INSPECTION

1. Exhaust manifold distortion
* Check distortion of mounting surface in 4 directions using
stralghtedge and feeler gauge.
Limit: 0.3 mm {0.012 in)

EM-4




OIL PAN AND OIL STRAINER

Component Parts Location

7y
— 0il pan holt (M6) (4)

J [O] 6.3-8.2 (0.64-0.85)

Oil pan”

8 Washer *1 /

*1

Drain plug Oil pan, side
Oil pan bolt (M8} {20) [C] 54 - 59 (5.5 - 6.0} %
: Liquid gasket (0] 15.7-20.6 (1.6 - 2.1) —
8 : Not reusable
[C] : N-m (kg-m, fi-fo) Bolt hole
EMMO522
Removal and Installation
PREPARATION
* Drain engine oil.
REMOVAL OF OIL PAN
< Crankshaft pulley side »  Loosen bolts in the reverse of the order shown in the figure.

View from oil pan lower

. 2200 008

4 E
@ [

® 0 0 0 o0 ®

EMMO400

» Use a seal cutter (SST).

EM-5



OIL PAN AND OIL STRAINER

Removal and Installation (Cont'd)

INSTALLATION OF OIL PAN

e Apply a continuous bead of Three Bond 1207C (N-KP510-
S &%" 00150) to the positions shown in the figure.
¢  Tighten bolts in the numerical order shown in the figure.

J" INSTALLATION OF OIL PAN DRAIN PLUG WASHER

S = * Install it with bending side facing oil pan. (Refer to "Component
Parts Location".)

35 -45m
(0.138 - 0.177 in) dia.
EMMO531
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ROCKER COVER

Component Parts Location

1-3

]
0.1 -0.3, 9~ 26)\—%
as

'ﬂasher"’"@

Washer tray

@ : Not reusable

@ em Gem in-1b)

To PCV valve
To air hose

i Blow-by hose '&
Dit filler cap ’K /| Blow-by hose

Rocker cover

EMMO0532

Removal and Installation

PREPARATION

*  Move high-tension core
e Wiring, disconnecting lines, moving

REMOVAL AND INSTALLATION OF ROCKER COVER

1. Removal

* Loosen screws in the reverse of the order shown in the figure.
2. Installation

e Make sure that gasket is not missing from rocker cover

4 R R .
-y 14 mounting groove.
= *  Tighten screws in the numericat order shown in the figure,
12 13

{3 Crankshaft pulley side

CAUTION:
¢ Tighiening torque of the first screw may decrease after

tightening all screws. Retighten all screws.

EMMO0403
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ROCKER ARM AND ROCKER SHAFT ASSEMBLY

Component Parts Location

16 -22 (1.6 -22 12-186

BFI[@6-22 a6-22 12-18

Lock nut
[ 16 - 22 (1.6 - 2.2, 12 - 16)
(12} ﬂ Rocker arm
Adjusting sorew Rocker arm spring
Bolt hole

Spring washer

Spring washer

AP . 5
ﬁ | o
@\ Eﬂocker arm and rocker shaft assembly
ERocker arm bracket
NE Rocker arm

Flat washer )

i ""“EPush rod (12}
E Rogker arm

brackat \/

E : Engine oil. g

Crankshaft pulley side
[ : Nem (ke-m, Fe-1b) P EMMO533

CAUTION:
» Apply new engine oil to the parts marked in the figure
before installation.

Removal and Installation
PREPARATION

*  Rocker cover
*  Adjusting valve clearance (after installation)

REMOVAL AND INSTALLATION OF ROCKER ARM
AND ROCKER SHAFT ASSEMBLY

Adjusting screw Lock nut 1. Removal o
oeeny e Loosen lock nut, and then fully loosen vaive clearance adjusting
screw.

Loosen bolis evenly in several setps from outside to center.
Carry each brackst with mounting bolts.

CAUTION:
e Hold No. 8 bracket {end) only so as not to drop it when
carrying.

EMMO0405
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ROCKER ARM AND ROCKER SHAFT ASSEMBLY

No. 8 brackat

@ Crankshaft pulley side

EMM0408

ECMD408

Removal and Installation (Cont'd)

2. Installation
e  Tighten boits evenly in several steps from center to outer side in
this order.

CAUTION:

* Make sure that valve clearance adjusting screw is securely

inseried to push rod head.

*  Perform installation with valve clearance adjusting screw
fully ioosened so as not to be affected by valve spring
tension.

¢ Adjust valve clearance after installation.

Refer to "Inspection and adjustment of valve clearance" in
ET section.

INSTALLATION OF PUSH ROD

* Rotate push rod after inserting, and then make sure that push
rod tip is securely inserted into valve lifter sphere surface.

Disassembly and Assembly

DISASSEMBLY AND ASSEMBLY OF ROCKER ARM
AND ROCKER SHAFT ASSEMBLY

* Remove each part individually and avoid mixing.
» Install them to the original position.

INSTALLATION OF SPRING WASHER

* Instail with each convex surface facing flat washer side. (Refer
to "Component Parts l.ocation”.)

INSTALLATION OF ROCKER ARM

*  Assemble rocker shaft with bolt hole side facing engine front
side and oil hole facing downward. (Refer to "Component Parts
Location".)

Inspection
CHECKING FOR ROCKER SHAFT BEND

s  Hold both ends of rocker shaft with V-blocks, and then set dial
indicator on the center.
» Rotate the rocker shaft in one direction by hand and read
indication on the dial indicator.
*  Half of the reading is the rocker shaft bend.
Standard:
0.15 mm (0.0059 in) or less
Limit:
0.3 mm (0.012 in)

EM-9



ROCKER ARM AND ROCKER SHAFT ASSEMBLY

Inside micrometer

EMMO410

Dial indicator

l' ENMO411

Inspection (Cont'd)
ROCKER ARM OIL CLEARANCE

1.

Rocker shafi outer diameter
Measure outer diameter around rocker arm mounting using a
micrometer.
Standard:
19.988 - 20.000 mm (0.7869 - 0.7874 in) dia.

Rocker arm inner diameter
Measure rocker arm shaft hole inner diameter using an inside
micrometer.
Standard:
20.020 - 20.038 mm (0.7882 - 0.7889 in) dia.

How to calculate rocker arm oil clearance
(Clearance)
= (Rocker arm inner diameter) - (Rocker shaft outer diameter)
Standard:
0.020 - 0.050 mm (0.0008 - 0.0020 in)
Limit:
0.15 mm (0.0059 in)
Replace rocker arm and/or rocker shaft if outside the repair fimit.
Refer to standards for the outer diameter and inner diametet.

CHECKING PUSH ROD BEND

Hold both ends of push rod with V-blocks, and then set dial
indicator on the center.
Rotate push rod in one direction by hand and read indication on
the dial indicator.
Half of the reading is the push rod bend.
Limit:
0.2 mm (0.008 in)

EM-10




CYLINDER HEAD

Component Parts Location

) cvlinder head bolt (26)
@Ref&r to the direction.

\ﬂ'ash(—:r"""———ci=>

Cvlinder head auxiliary bolt F

[@]6.4- 75 (.65 076 56- ee)\%

|/

B : Enzine oil.
6: Not reusable

I@: N-m {kg-m, in-fb)

@ Gylinder head gasket

EMMO0534

CAUTION:
e Apply new engine oil to the parts marked in the figure
before instaliation.

Removal and Installation of Cylinder Head
Assembly
PREPARATION

Drain engine coolant

Exhaust manifold

Intake manifold

High tension core

Rocker cover

Rocker arm and rocker shaft assembly
Push rod

Wiring, disconnecting lines, moving
Alternator adjusting bar

EM-11



CYLINDER HEAD

N Y-
73\ Cylinder head additional bolt

—

EMM0413

2

Crankshaft pulley side
*: Apply engine oil
to the head after

- w- tightening.

24 X fi 23
20— D[J';LIO In 19 %
SOl
18 o 15

H 9 o ]
12 .ILI 3[_“930 'j[' 11%
!
—E__——OO 7
4 ° {] z:,o ] 3*
o gr—
& ? 9(:]0] _<_J S W%
10«-——-—0:%% \ 9
L5 )
i4 / c?:())) 2 139
18 Lol (D 17
22 A Rz ! Q| \ 21%
26 S Te) 25

[:]
]

EMMO0414

N-KV101-12100

EMM0O415

Removal and Installation of Cylinder Head
Assembily {(Cont'd)

REMOVAL AND INSTALLATION OF CYLINDER
HEAD AUXILIARY BOLT

1. Removal

e  Remove before loosening cviinder head bolt.
2. Installation

* Install after tightening cylinder head bolt.

REMOVAL AND INSTALLATION OF CYLINDER
HEAD BOLT

1. Removal

* Loosen bolts in the reverse of the order shown in the figure.

2. Installation

e Lubricate threads and seat surface of each cylinder head bolt
with new engine oil.

Tighten bolts in the numerical order shown in the figure with the
following steps.

CAUTION:
* Instep 3), loasen all bolts in the reverse of the order shown
in the figure.

1) Tighten 1o 29.4 Nem (3.0 kg-m, 22 fi-ib)
2) Tighten to 61.8 Nem (6.3 kg-m, 48 ft-Ib).
3) Fully loosen to 0 N*m (0 kg-m, O in-lb).

4) Tighten to 29.4 Nem (3.0 kg-m, 22 fi-ib).
5} Tightento 69" o 74

Check tightening angle with an angle wrench (SST) or a profractor.

Do not simply estimate tightening angle.

o Tighten 64 - 74 Nem (6.5 - 7.5 kgf-m, 47 - 54 ft-Ib} in step 5) if
checking tightening angle is difficult.

s Apply anticorrosive or engine oil after installation onto eitire
head surfaces of cylinder head boits {3, 5, 11, 13, 19, 21 in the
figure) that expose rocker cover exterior.

EM-12




CYLINDER HEAD

Removal and Installation of Cylinder Head
Assembly (Cont'd)
INSTALLATION OF CYLINDER HEAD BOLT WASHER

»  Washer installing direction is not specified if cylinder head bolt
angle-tightens in step 5).

* Install it in the direction shown in the figure if it does not angle-
tighten in step 5). :

\ 4

Cytinder head side

EMMO416
INSTALLATION OF CYLINDER HEAD GASKET
Froml cover o T *  After applying Three Bond 1207C (N-KP510-00150) to the
Hiauld gasket application point position shown in the figure, install cylinder head gasket.
2 !
Miod17

EM-13



CYLINDER HEAD

Cylinder Head Assembly
COMPONENT PARTS LOCATION

4B
Valve cullet@~B 1 [C) 39 - 47
soring sest — 2 Srkolue S Elbater connestor (4.0 - 4.8 29-3) @
pring sea H 20 - 29 (LPG and combined use)
. \d £ Rear engine slinger
Valve spring (outer) (2.0 - 3.0, Plug (Gasoline)
14 - 22 g
Valve spring (inner) S P \
EQ Valve oil seal——@& (=) @\\\X\ A
Spring seat (inner)—-"‘© =) et \C‘B
Spring seaf (outer) U A -

=)
Vaive guide/?/
/é 1
Thermal transmitter I/

[@) 15 -20 (1.5-20 11-14

Cylinder head

- Front engine slinger

Valve seat {INT) '/ .

. - 0 -4 9 -
© Liquid gasket Valve seat (EXH) %—/ H39 47 (40-48 20-3%) @
Y Encine oit. ) Bulb (D)
€3 : Not reusable Foun &
O] : Nem (kgm Ft-Ib) EMMU535
CAUTION:

» Apply new engine oil to the parts marked in the figure
before installation.

DISASSEMBLY

1. Compress the valve spring with a valve spring compressor
(SST), and remove the valve collet with a magnetic driver.

N-KV101-09210

2.  Remove valve spring retainer.

3. Remove valve spring.

4. Push the valve stem toward the combustion chamber side and
- remove valve.

Check valve guide clearance before removal.
» Check the location, and store individually.

EMM0412
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CYLINDER HEAD

Cylinder Head Assembly (Cont'd)

5. Resmove valve oil seal using a valve oil seal puller (SST) when
removing.

6. Remove valve spring seats.

7. Refer to (EM section), "Valve seat contact inspection" when
removing valve seat.

8. Blow compressed air around spark plug and use a spark plug
wrench (commercial service tool) when removing spark plug.

N-KV10%-07901

EMM0420
INSPECTION
1. Cylinder head distortion
» Remove oil, scale, gasket, sealant, and carbon deposits from
surface of cylinder head using a scraper.
CAUTION:
e Do not aliow gasket fragments to enter oil or engine
coolani passages. '
e Check flatness of cylinder head lower surface. Measure
distortion in 6 directions shown in the figure, at several
[\1 points in each direction.
Pl TOEL Limit: 0.2 mm (0.008 in)
4 EMMO0421
2. Bulb Dimensions
» Measure dimensions at the points shown in the figure using a
a micrometer,
b o o Standard Unit: mm ({in)
G - intake Exhaust
[ & d a :118.15 (4.65) 118.8 (4.677)
b :2.1-3.5(0.122 - 0.138) 3.1-3.5(0.122 - 0.138)
&0 [ 11 c :1.15 - 1.45 (0.0453 - 0.0571)  1.35- 1.65 (0.0531 - 0.0650)
i D (diameter) :47.0 - 47.2 (1,850 - 1.8583) 38.0 - 38.2 (1.496 - 1.504)
r d (diameter) :7.965 - 7.980 (0.3136 - 0.3142) 7.945 - 7.960 (0.3128 - 0.3134)
a o (degree) :45°15' - 45°45' 45715' - 45°458' S
EMMO422
STAN
M\
\ Zd
2D ]
<
b
EMM0O423

»  Valve face is corrected using valve surface grinder,
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CYLINDER HEAD

EMMO0424

EMMOD425

Dial indicater

Q.K.

N.G.

N.G.
EMMO427

Cylinder Head Assembly (Cont'd)

» Stem edge surface is corrected using oilstone.
» Keep corrections to a minimum due to surface reduction.
Replace if outside the repair limit.

CORRECTION REPAIR LIMIT

Face correction length:
Intake valve:
0.5 mm (0.020 in) or less
Exhaust valve:
0.5 mm (0.020 in) or less
Siem edge surface correction length:
Intake valve: :
0.2 mm {0.008 in)
Exhaust vailve:
0.2 mm (0.008 in)

3. Valve guide clearance

Check before remaoving the valve guide.
Make sure the valve stem diameter is within the standard.
Refer to "Valve direction inspection {previous page)".

*  Push the valve out toward the combustion chamber. Measure
runout while pushing the stem edge surface toward the dial
indicator.

¢ 1/2 of the dial indicator reading is the valve guide clearance.

Standard:
Intake:
0.020 - 0.053 mm (00008 - 0.0021 in)
Exhaust:
0.040 - 0.073 mm (0.0016 - 0.0029 in)
Repair limit:
Intake:
0.1 mm (0.004 in)
Exhaust:
0.1 mm (0.004 in)
*  Replace cylinder head if it exceeds the limit.

4. Valve seat contact

«  This inspection must be done after ensuring that the dimensions
of the valve guide and the valve are within the standard.This
inspection must be done after ensuring that the dimensions of
the valve guide and the valve are within the standard.

* Check valve contact by applying DICATOL PL-1 to valve seat
contact surface.

* Make sure that contact surfaces are connected all around.

+ Reseat the valve and check again if seating condition is not
correct. Replace cylinder head if seating condition cannot be
corrected by reseating.
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CYLINDER HEAD

Cylinder Head Assembly (Cont'd)

5. Valve spring squareness

» Set the valve spring against a square. Rotate the spring and
record the maximum gap between spring upper end and the
square. :

Limit:
1.9 mm (0.075 in) (Inner)
2.1 mm {0.083 in) (Outer)

Vertical irial square

Goniact EMMO428

6. Free length and comprassion load of valve spring

» Check with a valve spring tester.
Standard mm (in)

Inner Quter
Free length mm (in):

42.72 (1.6819) . 48.02 (1.8905)
L.ength at installation mm (in):

35.0 (1.378) 40.0 (1.57)
Load at installation N (kg, Ib):

105- 115 219 - 240

(10.7 - 11.7,23.6 - 25.8) (22.3 - 24.4, 49.2 - 53.8)

EMM0429 Valve opening length mm (in):

24.7 (0.972) 29.7 (1.169)
Valve opening load N (kg, Ib):

292 - 319 584 - 638

(20.8 - 32.5,65.7 - 71.7) (59.6 - 65.1, 131.4 - 143.5)
Identification paint:
Green Green

ASSEMBLY

1. Install valve spring seats.
e Install valve spring seat (outer) with rounded side facing
upward.
. Install valve oil seals.
« |nstall valve oil seal 1o the dimensions specified in the figure
using a vaive oil seal drift (SST).

EMMGC430
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CYLINDER HEAD

Valve cil seal

171403

EMM0431

Ideniification color

EMMO0432

Cylinder Head Assembly (Cont'd)

3.

4.

o o

Install valves.

Apply engine oil to valve stem.

Install valve springs.

Face the narrower pitch side of valve spring (with identification
paint mark) toward cylinder head.

Install valve spring retainers.

Compress the valve spring with a valve spring compressor
(SST), and install the valve collet with a magnetic driver.

Tap valve stem tip with a plastic hammer to ensure a proper fit
after installing valve collet.

Install water connector (gasoling) or plug (LPG or combined
use).

Apply Three Bond 1386B or equivalent to the threads, and then
connect the connactor.

Install spark plug if it is removed.
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TIMING CHAIN

Component Parts Location

Camshaft sprocket

Distributer driver gear (%1}

Washer (with flat side facing

sprocket side)
[O 132 - 142
(13.5 - 14, S,W
Qo—rin

Chain tensio
@]64-75 atn ner N
{0.65 - 0.76, 56 - B6) ~ N

' E (2 ALY
ﬁ@l}-ring \ }
)
Front cover . Spring %
Sleave
[ 16-21 (1.6~ 2.1, 12 - 18) SHE L
® . AN o~ G

Crankshaft pulley

Cone bushing \
Crankshaft
pulley (2}
@O—ring *1) \«5
)
ﬂcran shatt pulley bolt

0il seal @%
[0 181 - 191 (18.5 - 19.5, 134 - 14D)

[Di6-21 (1.6-21 12-18 @
ﬂ . Engine oil.

m o Nem (kgm, Ft-1b) U Liguid gasket
|§l: N-m (kg-m. in-lb) Q : Not reusable

Distributor cap\@
Distributer

[@foz-u

{0.95 - 1.1, 82 - 0%)

Crankshaft sprocket

’ ‘\EE pump driver spacer

[B16-21 (1.6-21, 12 - 15)

Key for
crankshaft
sprocket

Key for cone
bushing

Timing chain

/6\ Chain guide
S Blos-175 065 07 -0 @

*]
Camshaft sprocket side

=N

Stamp” line

#2 0-ring installing groove

Crankshaft pul ley
R washer

EMMOS536

CAUTION:

e  Apply new engine oil to the parts marked in the figure prior

to installation.

Removal

1. Remove the following parts. (Refer to the appropriate section for

each preparation.)

* Engine drive belt

e  Waier pump pullay

e Qilpan

e  Rocker cover

e Rocker arm

*  Rocker shaft assembly
e Pushrod

e Cylinder head
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TIMING CHAIN

Crankshaft puliey bolt

Pulley puiler

Bolt with washer

Puiler bott w’

EMMO437

Removal (Cont'd)

2.

1)

2)

1)
2)

Make sure that No. 1 cylinder is at TDC on its compression

stroke with the following procedure: _

Rotate the crankshaft pulley clockwise {as viewed from the

fronf) and align orange noich with the {iming indicator

{protrusion) on the front cover.

Make sure that distributor rotor is facing the direction (front side)

as shown in the figure.

s Turn crankshaft pulley 360 degrees in the direction shown
in the figure if the rotor is facing rear side.

Remove distributor.

Remove crankshaft pulley with the following procedure.

Remove starter motor.

Secure crankshaft by installing a ring gear stopper (8ST) to

starter mounting hote.

» Use approximately 10 mm spacer between piate and
stopper.

Loosen crankshaft puiley bolts, and then remove crankshaft
pulley washer.

Screw crankshaft bolt by hand until it stops, and then rotate it 2
or 3 turns back.

Position a pulley puller (SST) to crankshaft pulley with M8 bolis
(2).

Set puller bolt to a pulley puller, and then tightan it until it
contacts with crankshaft pulley boit.

Tighten M8 bolis (2) temporarily installed.

Tighten puller bolt approximately 2 turns after feeling that
sticking of crankshatft pulley is released.

Remove the pulley puller, place it to front surface of crankshaft
pulley, and iap it with a hammer. Release sticking of cone
bushing.

10) Remove cone bushing using long-nose pliers.
11) Remove crankshaft pulley.
12) Remove key for cone bushing.
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TIMING CHAIN

Removal (Cont'd)

5. Remove front cover bolt in the reverse of the order on EM
section, and then remove front cover using a seal cutter (SST).

CAUTION:
*  Be careful not to damage mounting surface,

Remove key for cone bushing.

Remove oil pump drive spacer.

Remove crankshaft sprocket.

Remove key for crankshaft spracket.

0. Lift and remove front seal on front cover using a screwdriver if it
needs to be replaced.

11. Remove O-ring of crankshaft pulley washer.

CAUTION:
¢ Do not reuse O-ring.

S OON®

) = 12. Remove camshaft sprocket bolt.
ol
Screwcigsveix —_ = <L * Insert a screwdriver wrapped in a shop cloth to the hole on
i camshaft sprocket, secure carmshaft sprocket by attaching the

tip of screwdriver to camshaft locating plate bolt, and then
locsen the boli.

N EMMO438

13. Remove chain tensioner and chain guide.

CAUTION:
¢ Hold the sleeve with a finger to prevent it from popping out
when removing.

14. Remove distributor drive gear.
15. Remove camshaft sprocket and crankshaft sprocket together
with timing chain.
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TIMING CHAIN

Removal (Cont'd)

(D) Key for cone bushing

Crankshafi pulley washer

Crankshaft pulley bolt |” |

(© Ol pump drive spacer

\ (F) Crankshaft sprocket

(

NOTE: Assembly order

B~B~0 -0 -6

CAUTION: Always apply engine oil
when assembling.

(&) Key for crankshait
sprockeat

PN

{E) Front cover

\ (C-ring Cone bushing
Cr;_u_\_kshaft pulley
- EMMO0438
Installation
NOTE:
[ J

Camshaft sprocket
Matching mark (Stamp)

\

Matching mark

Distributor drive gear {Dark biue link)

Timing
chain

Chain
tensioner

Iﬂ Chain guide
Crankshaft o
sprocket
i Matching mark
Matching mark :
(Cutout) {Dark blue link)
EMMO440

Installing condition and matching mark location of each part are
shown in the figure.

Install the key for crankshaft sprocket after making sure that
crankshaft key groove and camshalft key point straight up.
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TIMING CHAIN

EMMO44%

,J SR
p

] P
amshaft sprocket

\O/// EMM0D442

Loown

i1
Chain tensioner
N

ENMMO444

" Installation (Cont'd)

2. Install camshaft sprocket and crankshaft sprocket aligning with
matching mark on timing chain.

» |nsert each sprocket to the shaft in turn and in several steps.

= Move camshaft into cylinder block when inserting camshaft
sprocket. Hold camshaft by temporarily tightening boits, tap it
using a plastic hammet, and then fully insert camshaft sprocket.

NOTE:

»  Key for distributor drive gear to camshaft.

3. Instal distributor drive gear is not visible if camshaft sproket
insertion is insufficient.

» Install so that indication stamp mark side is facing camshaft
sprocket side. (Refer to "Component Paris Location®.)

4, Install camshaft sprocket bolt.

» Install washer with flat side facing camshaift sprocket side.
(Refer to "Component Paris Location".)

e Secure camshaft sprocket in the same procedure as removal,
and tighten bolts.

5. Install chain guide and chain tensioner.

» Install chain tensioner sleeve with the arrow on sliding portion
facing chain rotating direction (up).

6. Install cil pump drive spacer to crankshaft.

7. Install key for cone bushing.

8. Install front oil seal to front cover when replacing front oil seal.

» Install with the arrow facing outside.

* Press oil seal in uniil it is flush with the end surface of front
cover using an oil seal drift (SST) or 78 mm (3.07 in) dia. drift.

CAUTION:

Make sure that the circumference of oil seal is not
damaged and there is no burr.
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TIMING CHAIN

EMMG446

installation (Cont'd)

9. Install front cover.

*  Remove oil, scale, and sealant completely from flange surface
and water hole.

e Apply a continuous bead of Three Bond 1207C (N-KP510-00150)
to the positions shown in the figure.

CAUTION:
» Do not apply to inlet/outlet side groove of oil pump inlet/
outlet. (2 at % mark)

NCTE:
» Grooves at % mark prevent liquid gasket from spreading into oil
pump inlet/outtet when instailing.

e install O-rings (2).

CAUTION:
» Be careful to prevent O-ring from dropping and dislocating
when installing front cover to cylinder block.

» Do not reuse O-ring.

» Refer {0 the figure for location and tightening order of bolts.
A: M8 X Length under head: 35 mm (1.38 in) (4)
B: M8 X Length under head: 65mm (2.56 in) (8)
C: M8 X Length under head: 80mm (3.15 inj (1)

10. Insert a crankshaft pulley guide (SST) to crankshaft, and then
install crankshaft puiley.

CAUTION:
» Front oil seal may be damaged if crankshaft pulley is
installed directly. Always use crankshaft puliey guide.

11. Install cone bushing.

12. Apply engine oil to O-ring, and then install O-ring to the O-ring
groove on crankshaft pulley washer. (Refer to "Component
Parts Location".)

CAUTION:
e Do not reuse O-ring.

13. Install crankshaft pulley washer, and then tighten crankshaft
pulley bolt using a ring gear stopper (SST) following the
procedures above.
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TIMING CHAIN

Installation (Cont'd)

Key for cone bushing (fija Qil pump drive spacer

Crankshaft sprocket

<

- Key for crankshaft sprocket

T =
\_Eront cover
Crankshaft puliey

Crankshaft puiley guide (SST)

EMMO447

14. Install distributor.
® Check TDC on compression stroke with matching mark on
crankshaft putiey.
L . » Insert distributor shaft to front cover aligning distributor shaft
Linit side matching mark . . . T s
(Short stamp line) matching mark (circle stamp mark) with unit side matching mark
(short stamp line).

NOTE:
= Matching mark on shaft is aligned with unit side matching mark
(long stamp line) by engagement of helical gear afier inserting.

Shafi side matching mark

EMMO448

15. Reinstall removed parts in the reverse order of removal.
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REMOVAL AND INSTALLATION OF ENGINE

CAUTION:

«  Always pay attention to safety.

« Do not remove engine until exhaust system and engine
coolant has complstely cooled down.

» Support the vehicle at the specified lift points.

«» Refer to appropriate sections for operation procedures for
components other than engine.

Removal

[OPERATION DESCRIPTION]
« Remove transmission, and remove engine by pulling up.

[PREPARATION WORK]

1. Release the fuel pressure. Refer to EC section, "Release of fuel
pressure”.

2. Remove radiator drain piug and drain engine coolant.

3. Remove the following parts.
» Engine hood

« Battery :
« Radiator, shroud, and radiator hose
= Engine drive beit
»  Cooling fan
4, Disconnect accelerator cable from throttle drum and move it out
of position.
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REMOVAL AND INSTALLATION OF ENGINE

Removal (Cont'd)

[LEFT SIDE OF ENGINE ROOM]

5. Remove air duct and air cleaner case.

6. Disconnect heated oxygen sensor harness connector and
ground {between exhaust manifold cover and body).

7. Disconnect harness connector from A/C compressor.

8. Remove A/C compressor from bracket and secure it onto body
with a rope.

9. Disconnect heater hose. Plug the hose immediately to prevent
engine coolant from draining.

10. Remove power steering reservoir tank from bracket and secure
it onto body with a rope.

CAUTION:
» Levelly secure reservoir tank. Tilting may cause oil
leakage.

[RIGHT SIDE OF ENGINE ROOM]

11. Disconnect vacuum hose (for brake booster and for differential
lock) on engine side.,
12. Remove fuel hose.

CAUTION:
s After disconnecting hoses, plug them immediately to
prevent fuel from draining.

13. Disconnect all harness connectors on engine side, and then
move harnesses to body side.

14. Disconnect heater hose from body side clamp, and then move it
to engine side.

15. Remove starter motor.

[UNDER VEHICL.E]

16. Remove exhaust front tube.

17. Disconnect A/T oil cooler piping from oil pan.
18. Remove rear propelter shafts.

19. Remove transmission.

[REMOVAL]

20. Engage chain block hook in front/rear enging slingers and
support.

CAUTION:
* Be careful not to contact hook and chain with body and
piping when engaging hook in slingers.

21. Remove engine mount insulator LH/RH nuts.
22. Pull up and remove engine by adjusting the position carefully.

CAUTION:

» Make sure that all wires and piping were disconnected
while removing.

s Be careful not to contact with body side parts.
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REMOVAL AND INSTALLATION OF ENGINE

Instaliation

Install in the reverse order of removal and note the following.

» Do not allow oil to get on the engine mount insulator. Be careful
not to damage the engine mount insulator.

s  Securely insert positioning stopper pin into mating side hole.

« Make sure all mount insulators are seated properly, then tighten
mount bolts and nuts.

Inspection

« Check amount of engine coolant, oil and grease before starting
engine. Refill as necessary.

¢  Start engine and check for any unusual noise and vibration.

e Warm up engine, and then check engine coolant, oil and
grease, fuel, and exhaust gas for leakage.

EM-28



CYLINDER BLOCK

Component Parts Location

Bolt (2

6.4-15
(0. 65 - 0.76, 56 - 66)

E Camshaft

E Top ring .
ﬂ Second ring\_\\\:o

ﬂ(}il ring @
C:) QSnap ring

* ) Piston

% 7 Piston pin T 2 %1‘
\W. ECDnﬂecting rod
A E/ cap bolt

6:9 Snap {fg

% [FY Cornecting rod K ]
i‘j Main bearing

necting rod nut %

. H
Connecting rod cap__,
Con
/ﬁ HRefer to the direction.

E Connecting rod Q R
bearing <&'

E Camshaft bushing

% : Selective with proper
Q thickness,
Q % E : Engine ail.
% % 8 * Not reusable
: Liquid gasket
Blot (14) [ : Nem tkem, Fe-lb)
(3] 162 - 172 [@ : ¥ kem in-1b)

Blot (6)
[ 147 - 167 115 - 17,
108 - 123)

Fiywheel

Flywheel housing

B vaie Iifter (12)

Pilot bushing

a\ﬁlot 4

= el
Qﬂﬁear oil seal PJ 8o a

(9.5 - 10.5,
Blot (6) &9 - 76)

[O)15.7-186 (1.6 - 1.9, 1218

E Rear oil seal retainer

@ b EMain bear ing with thrust washer

(No. 6 journat)

Main bearing cap

{16.5 - 17.5, 110 - 127)
EMMO538

CAUTION:
»  Apply new engine oil to the parts marked in the figure prior
to installation.

Disassembly

1. Remove engine assembly from the vehicle.
(Refer to EM section, "Removal and Installation of Engine”.)

2. Keep the position using a hoist so as not to {ili engine.

3. Remove engine mount bracket.

4. Insiall engine assembly fo engine stand (SST) with the following
procedure:

EM-29




CYLINDER BLOCK

Disassembly (Cont'd)

1) Install engine sub-attachment (SST, A shown in the figure} to
engine mount bracket mounting hole on exhaust manifold side.

2) Install engine attachment (SST, B shown in the figure) to engine
sub-attachment.

[ 77 - 98 (.9 - 16.0. 57 - 72) Crankshaft
4) < pulley side

[ Nem (ke Ft-Ib) EMMO546

3) Hoist engine and mount it on engine stand (SST, C shown in the
figure).
» |t is possible to set engine attachment and sub-attachment

to engine stand, and then install hoisting engins later.

5. Drain engine oil from oil pan drain plug.

6. Drain engine coolant from cylinder block drain plug.
(Refer to "Coolant Replacement® in CO section.)

7. Remove the following parts. .
*  Auxiliary brackets

Exhaust manifold

Thermostat housing

Water pipe

Intake manifold

Distributor

Rocker cover

Rocker shaft assembly

Cylinder assembly

Oil pan

Oil strainer

Timing chain

Qil filter and oil filter bracket

* & & & & & 5 » 2 s & =

EMMO453

8. Remove flywheel.

% N-KV101-05610 e Secure crankshaft using a stopper plate (SST), and then
remove bolts.
\_/‘._ CAUTION:

* Place a shop cloth on flywheel surface to prevent damage.
» Loosen bolts diagonally and remove them.

9. Remove flywheel housing.
10. Remove rear oil seal and retainer assembly.

EMM0454 NOTE:

e Qil seal is integrated with retainet.
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CYLINDER BLOCK

Disassembly (Cont'd)
11. Remove valve lifter.
L— ﬁ e Pull out from block upper surface with a finger and remove it.
= » Remove camshaft with valve lifter in non-contact condition if
= == removal is difficult, and then remove vaive lifier after tapping
a2 5O | — from crankshaft side hole.
0 »  Check the location, and store individually.

A J

-~

an 2 M
i EMM0455

4

- 12. Remove camshaft.
L% ﬁ Z » Pull camshaft straight out so as not to damage bushing.
‘e r

B} ~

EVMO456

13. Remove piston and connecting rod assembly.

1) Set crankshaft at removal piston assembly to BDC on
compression siroke.

2) Remove connecting rod cap and push piston and connecting
rod assembly out toward cylinder head side with handle of a
hammer.
= Before loosening connecting rod nuts, check connecting

rod side clearance. (Refer o EM section, "Inspection of
connecting rod side clearance”.)

EMMOD457

3) Remove connecting rod bearing.

CAUTION:
e Check installation position of each part. Arrange removed
valves to prevent mixing them up.

14. Remove piston ring using piston ring expander {commerciai
service tool).

CAUTION:

* Be careful not to damage piston.

- Do not expand piston rings excessively. it can damage
piston rings

e Check piston ring side clearance before removing piston
ring. (Refer to EM section, "Inspection of piston ring side
clearance".) '

N / . EMM0458
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CYLINDER BLOCK

EMMO458

EMMO460

4
EMMO0523

EMMO462

Disassembly (Cont'd)

15. Remove connecting rod from piston.
1) Remove shap ring using shap ring pliers.

2} Heat piston to between 60 and 70°C (140 and 158°F) using a
drier.

3) Push out piston pin from piston using a round bar with outer
diameter of approximately 20 mm (0.79 in).

CAUTION:
* Do not remove connecting rod bolt from connecting rod.

16. Remove main beating caps.
1) Loosen botts in the reverse of the order shown in the figure.
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CYLINDER BLOCK

Disassembly (Cont'd)

2) Remove main bearing cap while shaking it left/right using main
bearing bolts.

17. Remove crankshatft.

18. Remove main bearing from main bearing cap and cylinder
block.

CAUTION:

¢ Check installation position of each part. Arrange removed
parts to prevent mixing them up.

* Before loosening main bearing cap bolts, check crankshaft
side clearance.
(Refer to EM section, "Inspection of crankshaft side
clearance".)

Selective-Fit Service Parts

SELECTION METHOD
Position Selective-fit service parts ltem to be selected Selection method
Cylinder block to piston Piston and piston pin assembly Piston grade Piston grade = Cylinder bore grade (Bore
NOTE: Piston and piston pin are a | (Piston outer diameter) inner diameter)
matched set. They make up one
part as an assembly.

* Identification grade stamped on each part shows the dimension
measured when it was new as a grade. It is not applicable when
it has been reused.

*  When part is used or corrected, measure its dimension and
decide appropriate grade by referring to Selactive-fit Service
Parts Table in this section.

* Refer to the direction specified in the text for details of
measuremant method for each part, reusable standard, and
selection method for selective-fit service parts.

Inspection After Disassembly
CRANKSHAFT SIDE CLEARANCE

* Move crankshaft to front or rear and measure clearance
between thrust bearing (journal 6) and crank arm using a dial
indicator or a feeler gauge.

Dl o Standard:

0.05 - 0.17 mm (0.0020 - 0.0067 in)
Repair limit:
0.30 mm (0.0118 in)

* Replace main bearing {integrated with thrust bearing) of journal

_ 6, and then measure clearance again if outside the repair limit.

U EMNidass * Replace crankshaift if it still exceeds the limit.
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CYLINDER BLOCK

ENMMO465

EMMO466

Micrometer

EMMO467

EMMOD468

Inspection After Disassembly (Cont'd)
CONNECTING ROD SIDE CLEARANCE

«* Measure connecting rod-to-crank arm side ciearance using a
feeler gauge.
Standard:
0.20 - 0.35 mm {0.0020 - 0.0138 in)
Repair limit:
0.40 mm (0.0157 in)
»+ Replace connecting rod, and then measure clearance again if
outside the repair limit.
«+ Replace crankshaft if it still exceeds the limit.

PISTON-TO-PISTON PIN CLEARANCE

1. Piston pin hele diameter
¢« Measure inner diameter of piston pin hole using an inside
micrometer
Standard: :
22.993 - 23.005 mm (0.9052 - 0.9057 in) dia.

2. Pistan pin outer diameter
+  Measure piston pin outer diameter using a micrometer.
Standard:
22.989 - 23.001 mm (0.9051 - 0.9055 in) dia.
. How to calculate piston-to-piston pin clearance
=  (Piston pin clearance)
= (Piston pin hole diameter) - (Piston pin outer diameter)
Standard clearance at room temperature [20°C (68°F)]:
-0.001 to 0.009 mm (0 to 0.0004 in)
* Replace piston and piston pin assembly if clearance exceeds
the standard.

PISTON RING SIDE CLEARANCE

»» Measure piston ring-to-piston ring groove clearance using a
feeler gauge.
Standard:
Top ring 0.040 - 0.073 mm (0.0016 - 0.0029 in)
Second ring 0.030 - 0.063 mm (0.0012 - 0.0025 in)
Qil ring 0.065 - 0.135 mm (0.0026 - 0.0053 in)
Repair limit:
Top ring 0.1 mm (0.004 in)
Second ring 0.1 mm (0.004 in)
Oil ring -
«~ Replace piston and/or piston ring assembly if outside the repair
limnit.
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CYLINDER BLOCK

Feeler gauge

EMMD4ES

EMMO470¢

EMMO471

Inside micrometer

EMMO472

Inspection After Disassembly (Cont'd)

PISTON RING END GAP

= Make sure cylinder bore inner diameter is within the standard.
(Refer to EM section, "Piston and Cylinder Bore Clearance".)
= Press-fit piston rings in cylinder halfway using a piston, and
measure end gap.
Standard: :
Top ring 0.30 - 0.45 mm (0.012 - 1.018 in)
Second ring 0.30 - 0.45 mm (0.012 - 0.018 in)
Qil ring 0.20 - 0.60 mm (0.008 - 0.024 in)
Repair limit:
Top ring 1.5 mm (0.059 in)
Second ring 1.5 mm (0.059 in)
Oil ring -

CONNECTING ROD BEND AND TORSION

» Check connecting rod bend and torsion using a connecting rod
alignment tool.
Bend limit:
0.15 mm (0.0059 in) [per 100 mm (3.9370 in)]
Torsion limit:
0.30 mm (0.0118 in) [per 100 mm (3.9370 in)]

CONNECTING ROD LARGE END DIAMETER

e Install connecting rod cap without connecting rod bearing.
Tighten connecting rod nuts to the specified torque.
» Measure connecting rod large end diameter using an inside
micrometer.
Standard:
59,987 - 60.000 mm (2.3617 - 2.3622 in) dia.

CONNECTING ROD BUSHING OIlL. CLEARANCE (AT

SMALL END)

1. Connecting rod small end inner diameter

e Measure inner diameter of connecting rod small end using an
inside micrometer.

Standard:
23.000 - 23.012 mm (0.9055 - 0.9060 in) dia.
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Inspection After Disassembly (Cont'd)

2. Piston pin outer diameter
*  Measure pision pin outer diameter using a micrometer.
Standard:
22.989 - 23.001 mm (0.9051 - 0.9055 in) dia.

EMMO473

. How to calculate connecting rod bushing oil clearance

s (Connecting rod small end oil clearance)
= {Connecting rod small end inner diameter} - {Piston pin outer
diameter) :

Standard:
0.005 - 0.017 mm (0.0002 - 0.0007 in)

+  Refer to standards for each part if clearance was not within the

standard. Replace connecting rod and/or piston and piston pin

assembly.
T « Refer fo EM section, "Piston Selective-fit Service Parts" if
Piston grgézm'ﬂca“c’” mark reusing connecting rod and replacing piston and piston
(No. 1 -5 g;ggog pin assembly with new one. Select piston fitted to the bore grade of
Front mark (o cylinder block.
Oil hol <
hee NOTE:

e

* Piston and piston pin are a matched set. They make up one part
as an assembly.

Cylinder No. )
{1-8

Small end grade
{C or No stamp)

EMMD474

CYLINDER BLOCK UPPER SURFACE DISTORTION

* Completely remove old gasket on cylinder block surface using a
3 scraper. Also remove oil, water stains, and carbon deposits.

2 1

CAUTION:

* Do not allow gasket fragments to enter oil or engine
4 coolant passages.

¢ Check flathess of cylinder block upper surface. Measure

distortion in 4 directions shown in the figure, at several
points in each direction.
Repair limit:
0.1 mm (0.004 in)

Siraightedge

,_,\% \\()U(

EMMO0475
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Inspection After Disassembly (Cont'd)

PISTON-TO-CYLINDER BORE CLEARANCE

1. Cylinder bore diameter
« Measure cylinder bore at 2 points (A and B) in 2 directions (X
and Y) using a bore gauge.
Cylinder bore inner diameter standard:
99.500 - 99.550 mm (3.9173 - 3.9193 in) dia.
Wear limit:
0.2 mm {0.008 in)
Qut-of-round limit
(difference between measurements X and Y):
EMMO476 0.015 mm (0.0006 in)

Taper limit (difference between measurements A and B):
0.01 mm: (0.0004 in)

» Hone or bore cylinder if outside the repair limit or cylinder inner
wall is found with damage and seizure.

A Jn T\ 2
B O @ » 0.5 (0.020) OS [0.5 mm (0.020 in) oversize] and 1.0 (0.039) OS

[1.0 mm (0.039 in) oversize] pistons are available for service. Be
sure to use the same oversize piston rings with piston cylinder
8 1 clearance size piston when using oversize piston.

EMMO477

2. Piston outer diameter
Measure piston skirt outer diameter using a micrometer.
Measuring point:
20 mm {0.79 in) up from piston bottom
Standard:
99.460 - 99.510 mm (3.9157 - 3.9177 in) dia.

HOW TO CALCULATE PISTON-TO-CYLINDER BORE CLEARANCE

» {Clearance) =
Micromeler (Cylinder bore inner diameter) - (Piston skirt outer diameter)
EMMO478 Standard clearance at room temperature [20°C (68°F}]:

0.030 - 0.050 mm {0.0012 - 0.0020 in)
» Replace piston and piston pin assembly if clearance is outside
the standard.

3. Piston selective-fit service paris

2 = When using new cylinder block
> ') S O c? 1) Check cylinder bore grade number (1 to 5) stamped on cylinder
o \ o block upper surface and select piston from selective-fit service
Cylinder black parts table. .
bore grade
) NOTE:
° o *  Piston and piston pin are a matched set. They make up one part
O o as an assembily.
7
0 % <::| Front %
N N N 7 ERiMesTs
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Inspection After Disassembly (Cont'd)

= When reusing cylinder block

“o=w=—Front mark 1) Measure cylinder bore inner diameter.

L = Borggrade (1-5) 2) Find grade number of the measured cylinder bore in "Cylinder

Bore Inner Diameter Selective-fit Service Parts Table", and
select piston {grades 1 to 5) from selective-fit service paris

."_-—:L..__ Identification mark table.

[ Spep——

I lea—— Pin grade (0, 1)

o Selective-fit service parts table Unit: mm (in)
Grade
number 1 2 3 4 5
EMM0480 (stamping)
, 99.510 99.520 99.530 99.540 90 550
Cylinderbore | (39117) | (3.9181) | (3.9185) | (3.9189) | (3.9193)
nner
diametor 99.500 99,510 99,520 99530 99.540
(3.9173) | (3.9177) | (3.9181) | (3.9185) | (3.9189)
99.470 99.480 99.480 99.500 99510
Piston outer | (3.9161) | (3.9165) | (3.9169) | (3.8173) | (3.9177)
diameter 99.460 99.470 99.480 99.490 99.500
(39157) | (3.9161) | (3.9165) | (3.9169) | (3.9173)

CRANKSHAFT JOURNAL DIAMETER

» Measure the journal outer diameter using a micrometer.
Standard:
70.907 - 70.920 mm (2.7916 - 2.7921 in) dia.

CRANKSHAFT PIN DIAMETER

= Measure the pin outer diameter using a micrometer.
Standard:
56.913 - 56.926 mm (2.2407 - 2.2412 in} dia.

Micrometer
- EMMO481

OUT-OF-ROUND AND TAPER OF CRANKSHAFT

I e Measure each journal and pin at 4 positions shown in the figure
‘ e 12 o] A using a micrometer.

» Qut-of-round is indicated by the difference between dimensions
A and B measured at points 1 and 2.

B e Taper is indicated by difference between dimensions 1 and 2
measured in directions A and B.
d Repair limit:
Taper: 1 =2 0.06 mm {0.0024 in) dia.
Qut-of-round: A -8 {both out-of-round and taper)
EMMG482
CRANKSHAFT BEND

e  Set a pair of V-blocks on a level surface and support journals 1
and 7 of crankshaft.
» Set a dial indicator vertically onto journal 4.
e Rotate crankshaft and read indication on the indicator.
» Half of the reading is the bend.
Repair limit:
0.2 mm (0.008 in)

EMMO0483
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Ingide micrometer

ENMO04384

EMMO0O485

Bore gauge

Inspection After Disassembly (Cont'd)
CONNECTING ROD BEARING OIL CLEARANCE

1.  Measuring method
* Install connecting rod bearing to connecting rod and connecting
rod cap. Tighten connecting rod nuts to the specified torque.
Measure connecting rod inner diameter using an inside
micrometer.
(Qil clearance)
= (Connecting rod bearing inner diameter)
- (Crankshaft pin outer diameter)
Standard:
0.027 - 0.061 mm (0.0011 - 0.0024 in)
Repair limit:
0.09 mm (0.0035 in)
+  Replace connecting rod bearing and/or crankshaft according to
judgement from values measured at previous steps 11 and 15-
1) if connecting rod bearing oil clearance is outside the repair
lirnit. :
2. Using plastigage
*» Completely clean off oit and dust on crankshaft pins and
bearing surfaces.
» Cut a piece of plastigage slightly shorter than bearing width,
and place it in axial direction avoiding oil hole.
* Install connecting rod bearing to connecting rod cap. Tighten
connecting rod nuts to the specified torgue.
CAUTION:
* Do not rotate crankshaft while plastigage is in place.
*  Remove conneciing rod cap and bearing. Measure width of the
plastigage using scale printed on its bag.
CAUTION:

Follow the method outlined in "By measuring” if clearance
is standard and repair limit, and if clearance exceeds repair
limit, but remeasure if clearance is less than standard.

MAIN BEARING OIL CLEARANCE

1.

Measuring method
Install main bearing to cylinder block and bearing cap. Tighten
hearing cap bolts o the specified torque and measure main
bearing inner diameter.
(Qil clearance)
= (Main bearing inner diameter) - (Crankshaft journal outer
diameter)
Standard:
0.030 - 0.087 mm (0.0012- 0.0034 in)
Repair limit:
0.09 mm (0.0035 in)
Replace undersized bearing upper and lower as a set if
standard size main bearing oil clearance is ouiside the
standard.
(Refer to EM section, "Using Undersized Bearing".)

EM-39




CYLINDER BLOCK

Inspection After Disassembly (Cont'd)

2. Using plastigage :

= Completely clean off oil and dust on crankshaift journal and
bearing surfaces.

= Cut a piece of plastigage slightly shorter than bearing width,
and place it in axial direction avoiding oit hole.

» Tighten main bearing to the specified torque.

CAUTION:
» Do not rotate crankshaft while plastigage is in place.

« Remove bearing cap and bearing. Measure width of the

EMMO4E7 plastigage using scale printed on its bag.

CAUTION:

= Follow the method outlined in "By measuring" if clearance
is standard and repair limit, and if clearance exceeds repair
limit, but remeasure if clearance is less than standard.

3. Using undersized bearing

» Use undersized bearing if standard size main bearing oil
clearance is outside the standard.

= When using undersize bearing, install it, measure bearing inner
diameter, and grind journal to obtain specified oil clearance.

R3.0:34(0. 001183 9) (All pins) Main bearing undersize table Unit: mm {in)
R2.574{0.098:3%%) (All journals)
Py Size Thickness
sSTD 2.000 (0.0787)
— US0.25 (0.0098) 2.125 (0.0837)
) o Us0.50 (0.0197) 2,250 {0.0B86)
US0.75 (0.0295) 2.375 (0.0935)
US1.00 (0.0384) 2.500 (0.0984)
—_ Unit: mm in
EMMOS47 NOTE
®» Each tolerance is +0.008 to +0.012 (+0.0003 to +0.0005).
CAUTION:

» Be careful not io damage fillet-roll area when grinding
crankshaft journal in order to use undersize bearing.

MAIN BEARING CRUSH HEIGHT

c " * Tighten bearing cap to the specified torque with main bearing
rush height installed. Remove bearing cap and make sure that the main
bearing edges protrude (There must be crush height.).

Main bea g

EMMO488
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Inspection After Disassembly {(Cont'd)
VALVE LIFTER OIL CLEARANCE

e Check sliding surfaces with camshaft and lifter bore for uneven
wear and damage.
= Replace valve lifter if necessary.

Valve fifter outer diameter
Measure the valve lifter outer diameter using a micrometer. (A in
the figure)
Standard:
24,960 - 24.970 mm (0.9827 - 0.9844 in) dia.
2. Valve lifter bore inner diameter
» Measure valve lifter bore inner diameter using a bore gauge. (B
in the figure)
Standard:
25.000 - 25.003 mm (0.9843 - 0.9844 in) dia.
3. How to calculate valve lifter oil clearance

EMMO0490

» (Clearance) = (Valve lifter bore inner diameter) - (Valve lifter
outer diameter)
Standard:
0.030 - 0.073 mm (0.0012 - 0.0029 in)
Repair limit:
0.1 mm (0.004 in)
e Refer to standards for each part and replace valve lifter and/or
cylinder block if clearance exceeds the repair limit.

VISUAL INSPECTION OF CAMSHAFT

» Check camshaft nose or journal for damage and uneven wear.
o Replace camshaft as necessary.

CHECKING FOR CAMSHAFT BEND

» Set a pair of V-blocks on a level surface and support journais (1
and 7) of camshaft.
e  Set a dial indicator veriically onto center of journal 4.
» Rotate the camshaft in one direction by hand and read
indication on the dial indicator. (Half of the reading is the bend.)
Repair limit:
0.03 mm {0.0012 in)

EMM0491

CAM NOSE HEIGHT

e Measure with a micrometer.
Standard {intake side):
42.126 - 42.376 mm (1.6585 - 1.6683 in)
Standard (exhaust side):
42.126 - 42.376 mm {1.6585 - 1.6683 in)

Micrometer

EMM0492
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Inspection After Disassembly {(Cont'd)

CAMSHAFT OIL CLEARANCE

1. Camshaft journal outer diameter
* Measure with a micrometer.
Standard:

Journal 1 50.721 - 50.740 mm (1.9969 - 1.9976 in)

Journal 2 50.521 - 50.540 mm (1.9890 - 1.9898 in)
_ Journal 3 50.321 - 50.340 mm (1.9811 - 1.9818 in)
Micrometer Journal 4 50.121 - 50.140 mm (1.9733 - 1.9740 in)
Journal 5 49.921 - 49.940 mm (1.9654 - 1.9661 in)
Journal 6 49.721 - 49.740 mm (1.9575 - 1.9583 in)
EMM0493 Journal 7 49.521 - 49.540 mm (1.94926 - 1.9504 in)

2. Camshaft bushing inner diameter
s Measure using a bore gauge.
Standard:

Journal 1 50.76 - 50.83 mm (1.9984 - 2.0012 in)
Journal 2 50.56 - 50.63 mm (1.9905 - 1.9933 in)
Jourpal 3 50.36 - 50.43 mm (1.9827 - 1.9854 in)
Journal4 50.16 - 50.23 mm (1.9748 - 1.9776 in)
Journal 5 49.96 - 50.03 mm (1.9669 - 1.9697 in)
Journal 6 49.76 - 49.83 mm (1.9591 - 1.9618 in)
Journal 7 49.56 - 49.63 mim (1.9512 - 1.9539 in)

3. How to calculate camshatft ol clearance

»  Qil clearance = Camshaft bushing inner diameter - Camshaft
journal outer diameter
Standard:
0.020 - 0.109 mm (0.0008 - 0.0043 in)
Repair limit:
0.15 mm {(0.0059 in)
» Refer to the standards if clearance exceeds the repalr limit.
Replace camshaft andfor camshaft bushing.

Camshaft bushing Guide pigte REPLACEMENT OF CAMSHAFT BUSHING
replacement set N-KV111-045P© 1. Remove welch plug.

N-KV111-04580

Bar
N-KV111-04510

&L

Drift
N-8T1524-3000
Adapter (No. 1 journal)

N-KV111-04530 ' EMMO485
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Inspection After Disassembly (Cont'd)
2. Pull out camshaft bushings from cylinder block using a bar

(SST).

3. Install camshaft bushings (journals 7 to 2).

Cuto s Install journals 7 to 2 in the order from cylinder block front side

holes.
+» Install camshaft bushings with cutout facing frontward and

upward. (It is same as journal 1.)

Upper

EMM0497

e Align camshaft bushing notches with knock pin of a bar (SST)
when installing.

N-KV111-0451C

Match

EMMO488

= Secure journals 4 to 2 wrapped in tape so as not to dislocate
bushings.

EMM0499
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Inspection After Disassembly (Cont'd)

Insert bar with bushings into cylinder block, and then install a

-

guide plate {SST).
« Tighten bolts with "TB" mark stamped on guide plate facing up.
e Press-fit until bar matching mark (stamp line) is in the same

position as guide plate edge surface A.

N-KV111-04520 i
Press fit length Camshaft bushing
Krock pin
N-KV111-04510
Stamp line
N-KV111-04510 N-KV111-04520
Align stamp line with A.
<__'_] Crankshaft pulley installation side
EMMOB01
» Slide bar matching mark (stamp line} in order depending on

journal position.
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Inspection After Disassembly (Cont'd)

Camshaft bushing
Align stamp line with A

Example:

When installing No. 6 journai

Crankshaft pulley installation side

Align stamp line with A,

When installing No. 2 journal !-!. .!-!, ’
(7

Starmp line

A

EMMOE02

*  Make sure that oil holes in each journal and cylinder block oil
holes are aligned after installing each journal.

4. Install camshaft bushing (journal 1).

*  Align journal oil hole with cylinder block il hole.

*  Press-it until journal front end is 0.5 mm inside from cylinder
block front end surface using a drift (SST).

* Make sure that journal oil hole and cylinder block oil hole are
aligned after installing journal.

Camshaft Le— Cylinder block

bushin
Mo 1 fgo wma)) PR frent end surface

* Front

- 0.5mm
lZmM

EMMO504
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inspection After Disassembly (Cont'd)

5. Check camshaft bushing inner diameter and make sure that it is
within the standard.

(8]
/
Vi / EMMOS505
6. Install weich plug.
- L ee  Apply liquid gasket (Three Bond TB1303) to welch plug.
:] /— s Press-fit using a drift (commercial service tool).

g Drift

Apply liquid gasket. _’_@/-‘—

J

EMMO506

CAMSHAFT END PLAY

Faeler gauge + Install locating plate and camshaft gear to camshatft, and tighten

bolt to the specified torque.
» Measure clearance between locating plate and camshaft front

end surface using a feeler gauge.

Standard:
/ 0.08 - 0.28 mm (0.0031 - 0.0110 in)
Repair limit:
0.5 mm (0.020 in)

» Replace locating plate and measure again if outside the repair
EMMO507 limit.

* Replace camshatft if it still exceeds the limit.

Assembly

1. Thoroughly clean engine coolant and oil passages in cylinder
block, as well as inside of crank case and cylinder bores using
compressed air.
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hain bearing cap

(No. 8}
Main bearing cap
{No. 1-5and7)
With thrust bearing
Without oil
hole and
groove
\[ Without il hole
and gioove

With oil hole and groove

With oil hole and groove

Crankshaft pulley ﬂ
instaltation side
Cylinder block side

EMMOE08

= Crankshatt pulley instaliation side

EMMO509

¢3 Crankshaft pulley installation side

EMMOS10

Assembly (Cont'd)

2.
1)

2)

Install main bearing.

Clean bearing mounting surfaces on cylinder block and main

bearing cap to remove any foreign material, dust, and oil.

Install main bearing in the correct direction.

« |pstall main bearing half with oil groove and oil hole to
cylinder block, and the half without oil groove and oil hole to
main bearing cap.

+ Install integrated thrust bearing to journal 6.

= Apply engine oil to bearing surface (inside) and thrust
outside when installing bearing. Do not apply engine oil to
reverse side of bearing, but thoroughiy clean it.

= |nstall by aligning main bearing detent with the notch.

« Make sure the oil holes in cylinder block and main bearing
are aligned.

Install crankshatft to cylinder block.

Make sure that it turns smoothly by hand.

Install main bearing caps.

Install it by aligning main bearing identification number with
journal position.

Install so that upper identification number faces the front of
engine.

Tap with a plastic hammer and install it.

Tighten main bearing cap bolts.

Lubricate threads and seat surface of bolt with new engine oil.
Tighten bolts evenly in several steps in the order shown in the
figure.

Rotate crankshaft by hand and make sure it turns smoothly after
fightening.

Install piston to connecting rod.

Install snap ring in snap ring installation groove on rear side of
piston using snap ring pliers. _

s Make sure snap ring is securely seated in the groove.
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Assembly (Cont'd)
2) Install piston to connecting rod.
Frant mark « Heat piston [to between 60 and 70°C (140 and 178°F)]

using a dryer so that piston pin can be easily inserted by
hand. Insert piston pin in piston and connecting rod from
front side of piston.

» Assemble so that front mark on position head, oil hole in
connecting rod, and cylinder No. stamped on connecting
rod are positioned as shown in the figure.

3) Install snap ring onto piston front side.
Crankshaft pulley installation side Cylinder No. » Make sure that the connecting rod swings freely after
complating work.

o

EMMO511

7. Install piston rings with piston ring expander (commercial
service tool).
Stamp

CAUTION:
' \‘_ » Be careful not to damage piston.

L]

' = » |nstali top and second rings with stamp marks on end gaps
facing up. _

EMMO512

» Install oil ring with ring end gap as shown in the figure.
Piston top

—
rd Y
/ \\
\VAVAVAVRTAVAY]
\___/\
End gap

EMM3513

= Position end gaps of each piston ring as shown'in the figure.

Qil ring spacer Rail on end gaps of top ring
and ofl fing

Front mark

Second ring end gap Rail end gap undsr
cil ring
EMMO514
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EMMOS15

[L-[L‘Piston ring [
compressor
0\ j@
N 17

w3

—
|l —
Nl

-KV101-12100

e
[
»
0

EMMOS17

/ EMMO0518

Assembly (Cont'd)

Install connecting rod bearing to connecting rod and connecting
rod cap.

Apply engine oil 1o bearing surface (inside) when installing
connecting rod bearing. Do not apply engine oil to reverse side
of bearing, but thoroughly clean it.

Install connecting rod bearing by aligning the projection with
detent notch on connecting rod.

Install piston and connecting rod assembly to crankshaft.

Set crankshaft pin at the installation position to BDC on
compression stroke.

Apply engine oil to cylinder bore, piston, and crankshaft pin
sufficiently.

Install connecting rod to cylinder position corresponding to
cylinder stamped on it.

install piston so that front mark on piston head faces toward
crankshaft pulley mounting side using a piston ring compressor
(commercial service tool).

CAUTION:

10.
L 4

1.
L J
1)

2)
3)

Be careful not to damage crankshaft pin with connecting
rod large end by contact.

Install connecting rod cap.

Be sure that cylinder on connecting rod and connecting rod cap
match.

Tighten connecting rod nut.

Angle-tighten as described below.

Apply new engine oil to threads and seat surfaces of connecting
rod.

Tighten to 38 - 40 Nem (3.9 - 4.1 kg-m, 28 - 30 ft-Ib).

Tighten 40 to 45° using an angle wrench (SST) or a protractor.

CAUTION:

Do not just estimate tightening angle.

NOTE:

Tighten to 67 to 71 Nem (6.8 to 7.2 kg-m, 49 to 52 ft-Ib) if
checking tightening angle is difficult.

Rotate crankshaft and make sure it turns smoothly after all
cylinders are tightened.

Install camshaft.

Apply engine oil to camshaft machining surface.

install camshaft straightly so as not to damage bushing.
Install locating plate.

Install locating plate with its mark (concave mark) facing up.
Install valve lifter.

Apply engine oil to valve lifier.

Install them in their original positions.
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EMMO519

Tightening order of fiywhsesal bolis

EMM0520

Assembly (Cont'd)

18. Install rear ol seal and retainer assembly.
Apply a coniinuous bead of Three Bond 1207C (N-KP510-00150)

to the positions shown in the figure.

16. Install flywheel housing.

17. Install flywheel.
*  Secure crankshaft using a ring gear stopper (SST).
* Tighten bolts evenly in several steps in the order shown in the

figure. .
18. Assemble other parts in reverse order of disassembily,
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System Diagram
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ENGINE CONTROL SYSTEM

System Diagram (Cont'd)
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ENGINE CONTROL SYSTEM

System Diagram (Cont'd)
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ENGINE CONTROL SYSTEM

Sensors and Actuators Control ltems
Main sensors and actuators related to the ECM are listed below.

n
-
a
]
-
[~}

Gasoline std std sid std std opt |Combined | std std

Fuel

a
g

Combined | s S

2]
=
(=X

std std

]
4]
g
(]
@
=4
wn
3
g
o

i
g

LPG

Control ltem injection control

Fuel injection control ‘%"
A/F feedback control 3
Fuel cut-off control
Fuel pump control
Ignition timing control
Idle speed control
Maximum engine speed control
Maximum vehicle speed control
Fuet changing (Gasoline and LPG)
Self-diagnosis
Fail-safe

& : Significant Impact to control
¢ . Impact to control

Crankshaft pesition sensor (POS, REF)

Mass air flow sensor

@
5]
&
1]
2
<]
:2]
»

Intake air temperature sensor

|| DB

)
L
<]
-
*

Engine coolant temperature sensor

Heated oxygen sensor

Vehicle speed sensor

Throttle position sensor

LK BE BE NE 2

Accelerator pedal position sensor

Ignition switch IGN
PNP switch
Stop lamp switch . +

Sensors

* | T[]
*|D(e|es]|D|D
*|D|e|e|e
@
o |D]e|»
s [D|e]||e
-
Dl | |DB
*

Headlamp (electrical load} switch *

Battery voltage . * . ) +

LPG fuel pressure sensor * & L
LPG injector drive unit check signali *
Fuel changing switch @& ® @ & &
Gasoline injector @ & &
Ignition systern | Fowet tPARSISTOr & .
Ignition coil 5]

Throttle contral motor relay 2] +

Throttle control motor ‘ @& * .

Gasoline fusl pump relay

Gasoline fuel pump

Actuators

Ignition relay
ECM relay
LPG injector drive unit

DB DD

LPG injector

& |D|(D|B
o d|®|D

LPG assistance injector

LPG intercoption valve relay

oD DD

LPG interception valve
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'BASIC INSPECTION

Inspection of Idle Speed, Ignition Timing,
and Air-Fuel Ratio

STANDARD AT IDLE
|dle speed [N position] {rpm) 650+50
Ignition timing (BTDC/rpm) 10x2/650
CO density (%) 00.1 or less
HC density(ppm) 50 or less
CAUTION:

¢ Perform "Idle Air Volume Learning" (EC section) when idle
speed or ignition timing is outside the standard.

e Turn ignition switch ON, and then make sure that no malfunction
is detected by self-diagnosis.

*  Make sure that engine is free of oil pressure pump loads and
any electrical loads. Perform the inspection with the shift lever in
the N position.

*  Warm up engine and transaxle to the normal operating
temperature.

IDLE SPEED

(&) WITH SST

1. Connect SST to vehicle side data link connector.

2. Select "ENG SPEED" in "DATA MONITOR" mode. Make sure
that the idle speed is 650+50 rpm.

CAUTION:
*  Perform "idle Air Volume Learning" (EC section) when idle
speed is outside the standard.

& wITHOUT SST

1. Connect an adapter harness for molded coils (SST) between
the distributor harness connectors, and install a tachometer,

2. Make sure that idle speed is 65050 rpm.

CAUTION:
¢  Periorm "Idle Air Volume Learning" (EC section)} when idle
speed is ouiside the standard.

CO/HC DENSITY INSPECTION

The vehicle uses an air-fuel ratio feedback system with a self-

learning function. Because a wide compensation range is available,

no additional CO/HC density adjustment is necessary.

¢  Warm up engine to normal operating temperature. Confirm idle
speed and ignition timing are within the standards. Then, check
CO/HC density with a CO/HC measuring device.

* Check condition of air-fuel ratio feedback with the following
steps when measured values are outside the standard:

EC-9



BASIC INSPECTION

Inspection of ldle Speed, Ignition Timing, and
Air-Fuel Ratio (Cont'd)

(@ WITH SST
* ENG SPEED 2000 rpm 1. Select "HO281 MNTR (B1)" in "DATA MONITOR" mode.
e e eV 2. Keep engine speed at approximately 2,000 rpm, and make sure
# HO251 MNTR(B1) LEAN that "RICH" and "LEAN" are alternately displayed.
Save | Select | Graph |  Hod

® WITHOUT sST

1. Inspect using heated oxygen sensor moniter mode. (Refer to
EC section, "DIAGNOSTIC TEST MODE Il ? HEATED
OXYGEN SENSOR MONITOR" for operation procedure.)

2. Keep engine speed at approximately 2,000 rpm, and make sure

c H E c ‘ that MIL blinks at least 5 fimes within 10 seconds.
K NOTE:

* Increase engine speed when inspecting while air-fuel ratio
feedback control is activated during idle.

INSPECTION AND ADJUSTMENT OF IGNITION TIMING

» Connect a timing light (super tuner, etc.) to receive a signal from
the ignition primary system using an adapter harness for
molded coils (SST).

(Attach pickup to the 1 high-tension cable for general timing
lights.)

Green () W%\
(Te tachometer or super turier)
S [N\ -

haty
(N-EG101-17500]

@ ¢ Perform "AAC Valve Adjustment” in WORK SUPPORT mode.

@ * Remove harness connector from throtile position sensor.

(The operation above stops idle speed and ignition timing feedback

control.)
¢ Make sure that ignition timing and base idle speed is BTDC 10°
+2°/650 rpm.
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BASIC INSPECTION

\ " Distributor bolt
NN

Ay

Advances the
ignition tlmlng

’f)

ECMo227

Inspection of Idle Speed, Ignition Timing, and
Air-Fuel Ratio (Cont'd)

*  Perform adjustment following the procedures described below if
ignition timing is outside the standard.

» Loosen distributor bolis, and rotate the distributor so that the
ignition timing meets BTDC 10°+2°/650 rpm.

» Clockwise rotation of the distributer advances the ignition
timing.

¢ Cancel "AAC Valve Adjustment" in WORK SUPPORT mode.

* Connect throtile position sensor harness connector.

B @

Make sure that ignition timing advances synchronously when
racing the engine.

Throttle Valve Closed Position Learning and
Idle Air Volume Learning
DESCRIPTION

When electric throttle control actuator or ECM connector is removed,
it is necessary for ECM to learn throttle valve closed position (throttle
position sensor output with throttle valve fully closed) after
reinstallation. Thus, throttle valve closed position learning is
performed.

When electric throtlle control actuator or ECM is replaced, the
minimum required idle air volume needs to be lsarmed. Thus, throttle
valve closed position learning and idle air volume learning are
performed.

Idle air volume learning is necessary even when idle speed or
ignition timing is outside the standard. Note that idle air volume
leamning is equivalent to the base idle speed adjustment by
conventional throttle adjusting screw of ¢arburetor or LPG mixer,

OPERATION PROCEDURE FOR THROTTLE VALVE
CLOSED POSITION LEARNING
1. Turn ignition switch ON — OFF. {And hold it for approximately 5

seconds after turning it OFF.)
2, Make sure that throftle valve operates. (Check for operating

sound.)
3. Upon completion of above, learning is complete.
CAUTION:

* Throttle vaive closed position learning cannot he
performed with SST.

EC-11




BASIC INSPECTION

[1DLE AlR VOL LEARN CLR

IDLE AIR VOL LEARN WILL BE
CLEARED BY PRESSING “YES"

- MONITOR
ENG SPEED 713 pm
Print | F2 | Fa ] F4
IDLE AR VOL LEARN GLR
IDLE AIR VOL LEARN CLEAR
COMPLETED
Press "YES" |
- MONITOR
ENG SPEED 703 mpm
Prnt | F2 | Fa_ | F4

Throtile Valve Closed Position Learning and
Idle Air Volume Learning (Cont'd)

OPERATION PROCEDURE FOR IDLE AIR VOLUME
LEARNING

1. Perform throttle valve closed position learning.

2. Fully warm up engihe and transaxle. [Enhgine coolant
temperature: 70 - 99°C (158 - 194°F)]

3. Make sure that engine is free of oil pressure load and any
electrical loads with the shift lever in the N position.

4. Execute the following contents while idling using SST.

1) Touch "START" on "IDLE AIR VOL LEARN (NORMAL)" in
WORK SUPPORT.

CAUTION:
e "IDLE AIR VOL LEARN (PLANT)" is the original setting on
the vehicle. Do not use it.

2} When learning is completed, "CMPLT" is displayed.

CAUTION:

e |t will take approximately 20 seconds to complete the idle
air volume learning. Do not turn OFF the ignition switch
until completion.

3) Make sure that the learning has been completed by
checking the "IDL A/V LEARN" screen in DATA MONITOR
mode.

L.earning completed : CMPLT
Learning not yet completed : YET

4) Make sure that idle speed and ignition timing are within the
standard.

5) Perform "ldle Air Volume Learning" again if values are
outside the standard.

ACCELERATOR PEDAL RELEASED POSITION
LEARNING

DESCRIPTION

When ihe accelerator pedal assembly has been replaced or the
accelerator pedal position sensor connecior has been disconnected,
the accelerator pedal released position needs to be learned after
being repaired, so learn accelerator pedal in fully-released position.

OPERATION PROCEDURE

1} Turn ignition switch ON and wait at least 2 seconds.

2) Turn ignition switch OFF and wait at least 10 seconds.

3) Then turn ignition switch ON again and wait at least 2 seconds
(learning completed).

EC-12




BASIC INSPECTION

Fuel Pressure Inspection

QUICK INSPECTION

(@ WITH ssT

1. Turn ignition switch ON (engine stopped).

2. Press "ON" or "ON/OFF" of "FUEL PUMP RELAY" on the
ACTIVE TEST screen.

3. Pinch the fuel feed hose with fingers. Hose should feel hard and

pulsating.

(B wWITHOUT ssT

When the fuel feed hose is squeezed while fuel pump is
operating (immediately after the ignition switch is turned ON or
while cranking), the hose should be swelling with pressure or
pulsating.

FUEL PRESSURE RELEASE
CAUTION:

Relieve fuel pressure before removing fuel piping to secure
safety.

(E) WITH SST

1. Start engine.

2. Select "FUEL PRESSURE RELEASE, and touch "START" in
WORK SUPPORT.

3. Crank engine 2 or 3 times to consume the fuel in the fuel line
after it stalls.

4, Turh ignition switch OFF.

& wWITHOUT sST

1.
2,
3

4.

Disconnect fuel pump fuse.

Start engine.

Crank engine 2 or 3 times to consume the fuel in the fuel line
after it stalls.

Turn OFF the ignition switch, and install the fuet pump fuse.

FUEL PRESSURE INSPECTION
CAUTION:

Safely and securely remove and install fuel hose referring
to (?7), "Removal and Installation".

Use the fuel pressure gauge for fuel pressure Inspection.
Do not inspect fuel pressure while other systems are
operating. Malfunctions may occur in fuel pressure value.
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BASIC INSPECTION

Fuel Pressure Inspection (Cont'd)

1. Release the fuel pressure.
2. Install fuel pressure gauge using fuel hose for fuel pressure

inspection.

3. Remove fuel hose, and then install fuel hose for fuel pressure
inspection.

CAUTION:

e Usable period of fuel hose for fuel pressure inspectlon is
30 times or less. (Fuel hoses that are damaged and allow
fuel leakage are not contained above.)

4. Turn ignition switch ON, and then make sure that there is no fuel
leakage.
5. Start engine, and check for fuel leakage.
6. Make sure that fuel pressure is within the standard.
At idle:
353 kPa (3.53 bar, 3.6 kg/cm?, 51 psi)

* |f the vehicle shows poor starting, check fuel pressure with fuel
pump operating for approximately 1 second after ignition switch
is turned ON, and during cranking.

For 1 second after ignition switch is turned ON and
during cranking:
353 kPa (3.53 bar, 3.6 kg/em?2, 51 psi)

¢ Check the following items if a malfunction is detected.

CAUTION:
« Also check fuel pressure at increased engine speed.
*  Malfunctioning pressure regulator (integrated with fuel
pump)
*  Clogged fuel piping
s  Clogged fuel filter
e  Poor fuel pump discharge
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TROUBLE DIAGNOSIS

Sensaor

ECM0233

ECM0234

ECM0235

How to Proceed with Trouble Diagnosis

1.

The most important point in performing trouble diagnosis of
maliunctions is to thoroughly understand the vehicle systems
{both control and mechanical).

An ECM-based engine controls actuators such as injectors and
the ignition coil according to informatien from sensors. Then
through actuator operation, the engine (mechanical systemn)
runs. Sensors fransmit information on the running condition,
which changes constantly, to ECM. It is important to understand
these cycles.

It is also important to clarify customer concerns before starting
the inspection. First of all, reproduce the symptom, and
understand it fully. Ask the customer about his/her complaints
carefully. In some cases, it will be necessary to check the
symptoms by driving the vehicle with the customer.

CAUTION:

Customers are not professionals. Do not assume "maybe
the customer means .." or "maybe the customer
mentioned this symptom".

It is essential to confirm symptoms right from the beginning in
order to ensure all malfunctions are completely repaired.
For an intermittent malfunction, it is important to reproduce the
symptom based on an interview with the customer and past
examples. Do not perform an inspection on an ad hoc basis,
Most intermittent malfunctions are caused by poor contacts. In
this case, it will be effective to shake the suspected harness or
connector by hand. When repairs are performed without any
symptom check, no one can judge if the malfunction has
actually been eliminated.
The next important thing is to find which system among the
following is causing the malfunction: ECCS control signal
systemn, or a mechanical system (such as the engine main body
and auxiliary component). It is important to inspect the system
using SST or by checking the ECM input/output signals.
When checking the ECM input/output sighals, connect a check
adapter (SST) to ECM in order to prevent misdiagnosis.
Special Service Tools (S5T):

Check adapter V (N-EG175-30000)

(for SMJ 150-pin connector)

Harness adapter (N-EG175-50200)

{(150-pin — 121-pin conversion adapter)

EC-15




TROUBLE DIAGNOSIS

How to Proceed with Trouble Diagnosis (Cont'd)

* Collect

SS8T or oscilloscope

5. Use the reference value of input/output data (guideline) in this
manual in order to judge the ECM input/output signals. Measure
the data of another vehicle of the same model under the same
conditions when it is difficult to judge, and compare the data. It
is advisable to collect sufficient data of a normally operating
vehicle.

records of

ECM0236

TROUBLE DIAGNOSIS FLOW CHART

There are many different malfunction symptoms. So there is no
perfect trouble diagnosis technique applicable to all malfunctions.
Expertience is also important to achieving an accurate trouble
diagnosis.

Nonetheless, an accurate trouble diagnosis can be performed by
applying similar procedures, regardless of the malfunction symptom.
Perform trouble diagnosis following the flow chart shown below.

Diagnosis

Use the diagnosis sheet.
Na malfunction symptoms
Malfunction symptoms

Salif-diagnosis

Malfunction indicalion

GONFIRMATICON OF DRIVING CON-
DITION BY FREEZE FRAME DATA

No malfunclion indication

No malfunction
indication

Self-diagnosis

Malfunction indication

CONFIRMATION QF DRIVING CONDITION
BY FREEZE FRAME DATA

CHECK MALFUNCTIQN INDICATION
SYSTEM

Malfunction

BASIC
lNSPEPTION

REPAIR/REPLACE

No maifunction

CHECK MALFUNCTION INDIGATION
SYSTEM

">
0K
BASIC MNa malfunction
INSPECTION

Malfunction

REPAIR/REPLACE

No malfunction BASIC
QK I INSPECTION
ESTIMATION OF POSSIBLE CAUSE i

{Refer to "Diagnasis Chart by Symplom".) Malfunction
| CHECK MALFUNGTION INDIGATION SYSTEM

Reproduce

i ) {Refer to "Diagnosis Chart by Symptom'.) T
INVESTIGATION OF POSSIBLE CAUSE ! ,I\
(using ACTIVE TEST or oscansmpe) ! REPRODUCE
1 THE SYMPTOMS
: No reproguce ( ACTIVE TEST )
| + DATA MONITCOR
' « Apply vibralion or hest.
|
i

REPAIR/REPLACE

| REPAIR/REPLACE |
_______ fomemnna

REPRODLICE
THE SYMPTOMS

| SELF-DIAGNOSIS (Erase

the self-dizgnostic resulis.}

Nete: Repair malfunctioning parts canfirm that the repre-

Usa Ihe same methad to
duged symptom has

found during inspeclion.

| EXPLAIN CUSTOMER REPAIR/REPLACE PROGESS. (END)l

en repaired.

: SELF-DIAGNOSIS :

* BASIC INSPECTION
’_- Inspection of idie speed, ignition timing, and air-fuel ratio

[}
1
)
]
1
1
]
1
'
]
3
]
]
]
]
]
]
1
]
'
'

i(Erase the self-dizgneslic restils.)] SELF-DIAGNOSIS
""""" pommm e (Erasa the self-diagnoslic results.)
—————————— L e e ]
+ Check input/output signal {Data monitor or check the voltage.) i EXPLAIN CUSTQMER ) L
-\ REPAIR'REPLACE PROCESS. | EXPLAM CUSTOMER
[ s 3 REPAIR/REPLACE PROCESS. (END)

ECMO237
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TROUBLE DIAGNOSIS

How to Proceed with Trouble Diagnosis (Cont'd)
DIAGNOSTIC WORK SHEET

Question point

DESCRIPTION

* In order to clarify the malfunction symptom, it is important to ask
the customer and collect information about their concerns.

e Ask the customer about what symptoms are present under what

SWWHAT vveeeeren- Vehicle & engine model - ’ - '
AVHEN -+ e emearnvaenns Date, Frequencies Eondg:onts. Uzle 129 mforrpahgn ttotclaglfy th? s.,ympttotm. .
[ ]
AVHERE -+ e eeerneeens Road conditions _se. e rou. e diagnosis sheet 1o be certain not to miss any
vital information.
- HOW - . . . Operating conditiens, Weather conditions
CWHAT BECAME - - -+ ----srranas Symptom
ECM0238
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TROUBLE DIAGNOSIS

How to Proceed with Trouble Diagnosis (Cont'd)

Trouble Diagnosis Information Memo

Memo serial No.

Trouble Diagnosis Information Memo B

Issue of memo

i Viealh | Location: ¢ |
i i
Date of sccurrence i alher: ! I Operator. |
Vehlcle type Model class . Travel Lime No. stamped . Oil pump
A r—— Troe [in-house code) Vehicle D Ne. | Model year (hr) Engine type | engine Fuel Transmission| Heater capachy (cg) AC
[~} Gasoline T 7] Yes =1 Yes
Rt ¢ gem
P TV S
ual
-1 supplier
.| Combined use
zg%%‘i’{i%ﬁ'i?ggc’s's Description {Enter a check mark, value, or comment in the dashed or solid-ling bex for the applicable item.)
u_'-_-_‘-l‘: Poor starling :.-‘1-.‘ Cranking not possible }:I_;:- Na initial combustion Doas not starl smoathly. ::E_- Does nol starl al all,
'™ 3! Poor idie ::é E Dges not slard at all. .’:EE Inconsistent ._:E Hunting (steady speed fuclualion)
. - o T J— - ' - -
:_ :'35 Engine slall ::g_ K Oeurs ::t.adlg:t;rne & 16talls but restarts quikly. | d 1 Cocurs whan stearing. ::g 3 Sﬁg;“" 10ccurs after cold starl,
F-- r-.a SYMPIOm.  g(ymbjas. i . loading. e
.__:4-\_' Poar power output a8l Faor hill-climbing abilty '.9.' Insufficient speed |-C_‘l Loading nol possible ._c_l‘l Loading slow, difficult to cperate
::3:3 Inappropriate NIRking speed during liting control .':f__l Govemar hunting
[ a Poor accelerstion
r_._é_‘ Hesitation
= Surge (vibrallon In fwd
and bwd direction)
Symptom r:;!: Knocking (pinging saund)
_'- :9_: Backfire (blowback noise)
_'-'-| a Aferbum (exhaust detonation)
- —_—r == T T
f1 1‘: Poor fuel economy LPG hr/ank) [_1_@' Poor oil economy ‘i :r (hriy
S ek
93 cverneat T'a \Not averhealed, but engine coclanl lemperature gauge indicates high. | b Ovarhaaled
b2 Al L.
1 4} Coolantioll [zakage Location:
E -: Molse Locatian:
[ 361 Waming lamp ilumination F2iNe [ hives
First cccurrence [ ™3} viith new vehicle | 21 Racantly Approx, dale: | Afler brought back for servicing Approx. date:
.
Frequency of 1} Avontimes
"= 11 Tempsrature;
b - 24 {&deg:C) L !
Tempe_rature [ -55 Coolanl temp. ! m;?:s r:} High coolant temp.
condition [0 _ s warming up
r 4: Engine comparimen
L.-. temp. -
o I i Iralevant .: ‘With engine racing .
.§ 4 During acceleralion .
‘B "85 At constant speed
o r
5 Operating ) During deceleralian
= o :
= condition, elc ™51 \hen guing up & il
5 -4
o [ "&i when loading
V8] unfeden ==~ CTiTiing o _jlmng L isteering
I8 Laden Gapacty {ho. bs. ©iTiking L _JLiRing {3 Steering
-'—'--—-::::l Inching/braking Steering r-EUthBr !
=1
1 1 Standard
- 5
Atachment
[ 75 IRoll clamp
Other,;
Enter comments,
etc.
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TROUBLE DIAGNOSIS

Diagnosis Chart by Symptom

TB45 ENGINE RELATIONSHIP BETWEEN MALFUNCTIONING
SYMPTOMS AND THE SENSOR CIRCUIT

* The table below shows the possible symptoms caused by the
malfunction of each sensor circuit.

im- Im- P 5
possi- | passi- . _ B |2
Symptoms blato | ble to Poor idle Poor driving ¢ontrsl Engine siall | Other g3
start | start $|8
= (8
FEEIRE EleE|lws|el|ls|sl=z|ls|e|z/e|csla|l=s R ERE
L18 a1 12 SI=E|I2|IE2|ISl€]|S5 =g ] A
'ﬁﬁs9§EESE’§Q%EE§%$EE§§E‘E-‘EE
HEHEHMHEE S HBHUE R IR HEE:
glEl2)=(S|e -] @ ¥ a
HHEHEEHBHHEHEE = g2 £i2
E(Z|5(2|e - sl5|5|s 2|z E o m B | & | Description/notable characteristica of
E|Z(8| 228 5 |[£ é £|g|=|% g £ o le the symptom
o|” 2| 2|5 £|e % |88 8|38 5| B
= o|@ = -] <] e | 5
el @ 2= c|&|a E|@
& =} 'g R3] 2148
= o|L£ =3 =
g 5|8 B(5|8& E
z £ EIS|Z =%
Actuater malfunction B E 'é E’ 2 &
@1 Highly possible 2 5 5 %
+ : Possible & o =
o

* An open circuit in either POS o
PHASE signal makas it impossible

@ eleleld . for the vahicle fo start.

Contral sigrals for fuel system and

lgnition system are not output.

Crankshaft position sensor  |OPEN
[POS, PHASE)

Momentarity The symptom depends on the
open duration of momentarily open circult
and the aperating conditions. Slight

v e M A Gleje|e * shocks and surges may be sensed
during driving, while engine stall
may be taused during idle.

Mess air llow OPEN + It will be fall-saje condition, and
sensor LN I & ¢ e[| 2| | * + | o | ¢ | wvenicle runs at an engine spaed of
2,400 rpm or less.
High » The alr-fuel ratio bacomes rich.
. output Black smoke may accompany. Poor
Signal [ bl R I IR L I M A A *1*|*| connection of grounding may be a
poesible sausa.
Low output * The eir-fugl ratic becomes lean.

K] e| o] o] e|o]| 8| 0] +| e o] e AERE] Contaminated hot wire or suction of
air may he suspectad.

Ground |OPEN -] g|le(la|d . * It will be over-rich.

Powsr OPEN * It wlll be fall-safe condition, and

sunpl | & ¢ el el ol elole . L3 vehlcle runa at an engine speed of

PPl 2,400 rpm or less.
Intake air temperature OFEN/ . s e 3
sensar SHORT
Englne coolant temperature  |OPEN/ « It will be fall-sate condition, and
sensor SHORT then MIL turns ON. This
EIE] . s || o] a|e|s]|e|e + | ¢ | ¢« | malfunction tends to occur when

anging is cold or when the snglne
coolanl lermperature is high.

Reslstanc The englne coolant tempemature Is
e is large. o ¢| ¢ . slelele]|o]» e e| s 2| s]e judged as tow. This maliunction
tends to accur after warming up.

Resistance » The engine coolant temperature is
is amall. AEIRAE] AR S S I I S I I N I N I S I ) |udged as high. This maHunction
tands to accur when engine is cold.

Heated oxygen sensor OPEN/

SHORT AEAR] . + | s » It will be base air-tusl ratio.
Vehlcle speed sensor OPEN/ * Duration ot fuel cut bacomes
SHOAT * A I b I shorter or fuel may not be cut.
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TROUBLE DIAGNOSIS

Im- Im- g |

possl- | possi- " g |2

Symptoms bleto | bie to Peor ldle Pocr driving cantrol Engine stall | Other % g

start | atart AR

[ o

: - gy I

HEHEBABEHEHEHAHEHHH A THEE

31302 (E\8|s|g|=|E|Z|BIEIEI3 B|8 5|25 |5 ]2|8I5]c

E|o|=]|= Elg|m " = ° =

BRI HEEH L ERE g2 e
g2 |6|ele|T|[|5(5]|2]|5 E v |2 o | & % £ | Description/notabls characteristics of

HHHAE SHEEHEE £|E S5 tha symptom
s|T12|2(2| | [E]2iT] |5 |2|B £\3 A
= ala b=] (=} ™ g
i 3|= R E

] B |E 2lo|& 2|8

= = |2 2 |£ = |5

= s |8 5|58 E %

B g E(Q|3 |3

2|8 B a g |5

Actuator malunction g E o £ 2

@ Highly posslble £ B a §

« : Passible ] &

Throttle poaltion sensor OPEN/ . ol wlalole ol . ol lelel Idle will be base rom. No addition
SHORT for acceleration.

Output « Possible interruption by

fluctuation unnacassary fuel injection. Paor

+ . b vl + ¢ + |+ | ground or control unit cannection
may ba the cause.

Poor =« Idling Is judged as OFF during [dle.

adjustment Tuming Ignitien switch repeatedly 1o

+ ON and OFF will et the system to
normal.

Accelerator pedal position  |OPEN/ R

sensor SHORT * | L I b R
OCutput
fiuctuation * A vl + .|

i * Impossible to start withoul outputs
loniton such (GR) OPEN & 8|8 |8 |® Iorpluel and Ignition systems.

PNP gwitch OPEN * PNP switch is judged as OFF, and

. D e |[B|s | . the target cold engine speed In N/P
position Is lowered.

SHORT » PNP switch is judged as ON, and
fast idle is effective for cold engine
in positions other than N/P position,
making the creep larger.

Stop lamp switch OFEN/

SHOAT

Headlamp (elsctrical load)  |OPEN/ &

awitch SHOHT * ¢ *

Inching switch OPEN/

SHORT

PEN = Impossible to start without outputs

Pover supply for ECM © ® @ e s e * forF;usI ard ignitlon systams.

Sansor ground {coolant OPEN/ , » The same as the open clrcutt In the

temperature sensor, throttle  [SHORT sle]e . elele|o|elele]e . e | . applicabla sensor.

positlon sensor}

Control unit and connactor  |Poor » A slightly raiaed connector often
connection, results in poor connection. Entry of
waler entry waler causes engine stall_and

o e |e|e|eleleleo|e]s|o]o|eio|e|e|e]|e|eijsle s | afterwards It is momentarily
impossible to rastart engine. In
some cases, restarting is possible
afier a short walt,

LPG fuel pressure sensor QPEN/

SHORT

LPG injector Check |OPEN

drive uwnit signal

line SHORT
Fusl changing switch OPEN .
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TROUBLE DIAGNOSIS

Diagnosis Chart by Symptom (Cont'd)
TB45 ENGINE RELATIONSHIPS BETWEEN MALFUNCTIONING
SYMPTOMS AND ACTUATOR CIRCUITS

The table below shows the possible symptoms caused by the
malfunction of each actuator circuit.

Im- Im-
Symptoms ﬂf:f; g?:‘s; Poor idia Poar driving control Engine stall | Other (7 (2
c
start | start g |2
£ |8
£ |z
ctls1B(2|e|EIE|S | 53| |=|& 4 a|e | |8 |D|E B |6 [T 3 E
'%'egna;EEEE;E‘%%%%%EEE%%EEE%E
FREERES o |o £ eI |Z |5 |8 3|5 |2 |e
212l |E|EI= |2 |BIE |2 3 2 BIEIR|E L g s |8 o
HHEERE § £ig % 2in|8,8 < g (& @ | Description/notable characteristics of
g1z 12212 =g gz 1z (=12 U | s |8 the symptom
G |H |0 |9 |n g 1€ |2 512 |E 2o o
2 |E e [2l0 212 |5 § gle |5 £ |g o |8
ElE|E|E 2 g% |8 g 2 5|5 s g
> P -] 2 Elo | al3 E
2 = e s = z|218 [a] o |3
& E ol k- B (5 E @
c = |= w |3 8 |%
g =R g2 =|5 :|E
= Tt |% S |E |w E |
. £ |5 cElge &8

Actuator malfunction blg E 7 5 |2

@ Highly possible g E a o =

+ : Possible g = £ §

- =1 [=1 £
] [&]

Gasoline injector  |Powar  [OPEN || 0] @ (e |e]e AEIERE] « No fusl injaction to cylinder with open
Supply - dircutt, resulting in LEAN output of :
circult  |Momentarily + . ol o heated oxygen sensors. !

open = Starting englne Is Impassible when :
Coil OPEN o|e| s Bl |e|e|s]e w|a|e]e rpea:ucmls for all the cylinders are
Momentarlly . + ol ‘
open !
Drive OPEN s e]e s|B @] slele]s [ IS
cirsuit (C/ -
Uside) |Momentarily .
open
SHORT » Continuous juel injection to cylindar
with short circuit, resulting in OVER-
RICH and misfiring.
s(e]|e] e AL AR RSN LR RA A R + Starting engine s iImpassible when
the clrcuits for all the cylinders are
open.
Nozzle |Forelgn = The cyllnder with foreign material will
hole materlal NI S o] . ele|o|[ofe keep Injecting.
intrusion
Clopging + The symptom depends on clogging
ol el a]e ol e|e|e]e N P IS P status. The correction factor of air-
fuel ratlo becomes larger.
Ground |OPEN
olrcuit (C/ M bl il I
Ui Momentarily
open AR v e [ .
Ignition signal eircult OPEN @ ela|le|lale . « Open -
™ warl + Immedlately engine stalls during
D oer:en rily ol ol elelalolalele elelelele englne running, and then doss not
P restart.

Ignitien eoil Power [OPEN & s | B (DS | D * " ::n:iisn,;e' toward spark plug during
suppl -
cirzﬁ; Momantarily * Momentarily open

open ¢ oo AR NEIE AR N NN (e 0]e e » Slight shocks and surges may be
sensed depending on the duratlon of
Coil OPEN ® slela|lele . momentarily open circuit and the
operating conditians. Engine stall
Momentarily may occur 1 duration of momentarly
open M A R A I L R bl I I R open clreut is too long.
Ground |OPEN o slelalale .
clrcuit -
Momentarily
apen s el slelo|e|s|[e]e R EIEER)
ECM relay circuit OPEN & s|ele|e|e
Throttle control moter circuit [OPEN/
SHORT +* L) o | e .
Throlt’s control motar relay |[QPEN + The sama malfunction may occur as
cimuit power supply open of throtlle control
. il e bl I A v * il * rmotar and throttle poslilon sansor.
Heated oxygen sensor healer JOPEN
circuit
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TROUBLE DIAGNOSIS

Im- Im- “ 5
Symptoms gf:i'; %?::g PeorIdle Poor drlving Gontrol Engine stall | Other § ]
(=] c
start | start g 8
o2
clglz|e E|E|ld|2]|s]|S5|=|5|8|2{E8|E12|2(5 BIET(E(8
-g-%s§§ggg§g§g%g§gs%:§§55%2%
21 8| £ o|a E| o 5 cle|ls|= = R
ala S|a|2 o |2 ) a =
dHEHHBEBHEHHITEEE HAHEEHE
ol g R ’ 5] al|d
B8 6|a ; |- g’ |2 ; Alo|e o g 2 £ Deacription/notable characterlstics of
HEIHEIE c | £ ElE|& 11 &5 the symptom
ElE1@2le|g5 a2 alg 3 [N N
o =23 v Bl 8 ala g
z R -E o =3 El B E
O - o |2 ElZ|lm w |
g% T|E @ E
g|l=|a S|
5 E|g THE HE
@ | O|l5|=
(& £(d(5 Els
4|8 a| |2 £z
Actuator matunetion 5|2 @ P E|S
@ Highly possible 2 é, £ %
+ : Posslble 5 a 3
o
Fusl pumg relay circult OPEN =} =N & « Impossible 1o start
Fuel pump circuit
Ignition relay circuit Momentarily ol e . P * Surge may oceur,
open
Fusl pump pressure regulator|Stuck elelele
LPG Injector drive (Ti clrewit (OPEN
unit
SHORT
Tip circuit [OPEN
SHORT
PWM OPEN
clroult
SHORT
Power COPEN
sUpPly
Ground [OPEN
LPG injector Hi side |OPEN
elreult
SHORT
Cail OPEN
LC side [QPEN
circuil
SHORT
LPG essistance infector OPEN
Control unit
side short
LP@ intarcaption valve relay |OPEN
Caontrol unlt
side short
LPG intercaption valve OPEN
MIL OPEN

Improper TAS tearning
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TROUBLE DIAGNOSIS

Diagnosis Chart by Symptom (Cont'd)

TB45 ENGINE RELATIONSHIP BETWEEN MALFUNCTIONING
SYMPTOM AND THE ENGINE MAIN BODY/AUXILIARY
COMPONENT

When the three elements of combustion, compression pressure, fuel
mixture, and sparking are all normal, no malfunctions are caused in
the gasoline-type engine.

The ECM controls the fuel mixture and sparking (ignition timing). But
with maifunctions on the part of engine main body, malfunctioning
symptoms result.

The table below shows the possible symptoms caused by the
malfunction of engine main body system. It will be helpful in
malfunction trouble diagnosis. (The table lists general symptoms and
some may not be applicable.)

Im- im-
Symptams ';?:f; ':)?:i'; Poor idla Poor driving contral Engine stall | Other
start | start
c E|E|s|a s x| & o2 oo B
g-E%g'-ig;e&ﬁ’&-ﬁ‘sgé_gg-&éﬁﬁﬁ
EEE.Eég!w%’%gEg%SﬁEEEgg E
E T(EZ|, = |5 L] m -
E|E(2|512 2 |E B8|5(8(B|2|" |2 3|8
FHEEEHBEEHEHHE < g|2
B|E % i E I E ? = it % 3 § a2l Desctiption/notable characteristics of
E|lE2(5|e|e cl£|B|8|E|5|E £|8 the symptom
== 1Ei8]= g glal|f 5|5
2 &= £z =1 B 54
= &5 5 8[5|8
c | 2= Ele |8
] Bt ;B
= |8 § El=
= ] % S
B 5 Ele|2
[2]
Maln unit symptom E E & Z
®: Highly possible g & £
e : Posslble E a
¥: Not vary possibla
Fuel Air sucked from oil level gauge + |V o | v v v | Air-fugl ratio becomes LEAN.
mixture High air-fusl corraction fagtor.
Alr sucke ail filer ca Low suction power (vacuum pressure) of
d fram ail filer aap + T ol v V1 17| intake maniiole.
. Use & pressure gauge lo check the suction.
Air sucked from PGV hose . . Pl
s |V slefe]ele o]0 V|V s e * v |Generally applicable 1o air suction in air
(downstream of PCV}) Intake system
At sucke intake manifol
g:sk:t d from in Id and + |V ¢ |V |e | ]|e el 7T ¢ | + v
PCV kepi open . .|V LEE N ENE ) « [* Noise (high hissing tone)
Clogged fuel stralnar |V ¢ [Viele (w000 Vs L] = Sympiom depends an claggling status. . )
This tends to happen during high-speed or - P
Clogged air cleaner elemant slelalels + | highload oparation.
Maltunctioning gesoline pressure * Symptom varies depending an combustion
regulator V]ise|s|» LR ¢ e |0 | prassure.
Poor quality gasoling Viels s ¢je el e lels]VT s lele e v |= Symptom varies depending on oll quality.
Impraper LPG fusl {cold area and « Starting abllity at cold area is changed
propane ratio} CEAERE) e|le|o|e|e|e]|e]® o lele | dapending on propane ratic.
* Usa LPG with proper propane ratio.
Malfunctioning LPG vaporizer » If the pressure is low, it Is caused by poor
|pressure ad|uating veive output during high-speed or high load
V]e|e]|e s e a0 ]| o« [a]e[e opstation.
= If the pressure |8 excesslvely high, reliet
valve operates and engine stalls at rich.
Clogged LPG vaparizer hot water * Symptom depends on fuel temperature.
clreult This tands ta happsn during engine stall
+ LA O L O A |||+ and Is 'mpossible to restart during engine
warming up.
Clogged LP{S interception valve fillsr * Symptom depends on clogging status.
.|V L N N O I v | . This tends to happan during high-speed or
high load operation.
Valve deposit = The malfunction tends to happen during
.|+ v o e |ole oo [o]e o o |s e ¢ | high-speed or high load operation (low
| vacuum).




TROUBLE DIAGNOSIS

im- Im-
possl- | possl-
Sympioms ble to | bis to Poor Idte Poor driving control Engine stall | Othsr
start start
AEREAREAEERBHARREEEREEE
2(8le £ oo (38 % 21z |E|E|= =
2|8 |a|E s|(a|2|Els|2 o 23 ] clz|2|8
EEEE“"—-wﬁmgmwgz £ S|E(S|c
g|8|=|5|8|B|E|5|5|E|8|=|8 g2
AEIHE E T|H|E=|2 c| g el |5 Description/notable characteriatics of
Z18|g|e 2 5 .; ng_ & 2|5 & £ € the symptom
S1= E £ 11 21z E|lm 2|2
=4 ElB 2 |2 5|2 =]
£ & 2|2 HE
15} T|E @ | o 2
£ =8 2|E|a
E|% =
g5 e
2 E|Q
2|5 E%|3
Maln unlt symptom 5|2 @ g
& ; Highly poselbla £ ) §
+ ; Possible &
v : Not very posslble
Spark- |lmpropar high-tension cord + Chack the igniting sequenca.
ing cannaction o e ele|le|e esle|la elo|ele|e &
Improper gnition timing adjustment ) e o |e|s| || s|e|x]e]|e]|T]| ]|+ + =
Malunctioning spark plug v Chack that the gap is proper. Check glug
A sle| |0 el v V(v for soil {smoking)-
Leakage from high-tension cord » Symptom varies depending on the level of
V]e|e|+ [ ENENE N NENN) | e]| & +* * leakage.
Leakage from distributor cap. V]e|+]| e BRI IERRE RN »| el ) + |-
Loose or epen of primary wira -
connection
Com-  |Improper butb contact « Symptom varies depending on contact
pres- Vi ie|@|® glele| o) 0 @ LIRS R RN condltion and the number of cylinders.
sien
Pré&-  lworn piston ring = Symptom varies depending on dagrae of
sure Vie|®|® (P (B D P|B LARER A wear and the number of eylinders.
Other  jClogged thrae-way catalytic » |n some cases, after engine stall,
ponverter /exhaust system V)e|+ ele]e|s]|sls e e * | restarting is possible.
Low idle base spead = Englne stall may eccur by power atearing
v|w vlw e|e|el s load and cargo load during decelsration or
at idling.
Dragging of brakes ool + | Tiresiwheels ara hot.
Belt tonsion too high (excessive -
tenaion} e |efe *
High A/T load » |nsufficient ATF amount, Improper oil
-4 v el v « | specificatlon (This symptom may
espaclally occur in the cold.)
High HYD PUMP loed (PS, Cargo) = Malunctioning oll pressure relief valve,
improper oil specilication (This symptom
V(v |V [e]e v
mey gspecially occur in the cold.) }
Foreign substance in fuel tank (auch « With low fuel, this meay sasily cceur. 7
as dust) VM AERERE) AR EEE NN o |e|a]0
Damaged fan, malfunctioning water * Noisa
pump .
Clogged/restricted radtator/ -
condenser +

Also check the following tems other than the above: .
= Chack harness tension. +Check each connector connection.  » Check ground wire for looseness.  * Check battery connection for locseness or corrosion.
« Check water and ol condition.  » Check fan belts for looseness.
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TROUBLE DIAGNOSIS

Diagnosis Chart by Symptom (Cont'd)

TB45 ENGINE RELATIONSHIP BETWEEN MALFUNCTIONING
SYMPTOM AND THE ENGINE MAIN BODY/AUXILIARY
COMPONENT

When the three elements of combustion, compression pressure, fuel
mixture, and sparking are all normal, no malfunctions are caused in
the engine.

The ECM controls the fuel mixture and sparking (ignition timing). But
with malfunctions on the part of engine main body, malfunctioning
symptoms result.

The table below shows the possible symptoms caused by the
malfunction of engine main body system. It will be helpful in
malfunction trouble diagnosis. The table lists general symptoms and
some may not be applicable.

Im- Im-
i+ | possl- .
Symptome (L " bat Poor Idle Pocr driving contral Englrja stall Other
start | start
slelz|alele|ls|s| 28|55 8| PR elolc|g|E|s|s|e]lZz|8
2|8 = =13 - S|l2|c e|l2|ld £
A HEHEEEEEHE S HEEE R HBEE
HEHEHHEEHR R HHEENEHBEEEEHE
JHEHBEEEEHEEHHER HE HEL
=g 8|z|a|T 5l g2 = o g|E]§| Deseription/notable characteristics of
HHHEERBHEEEHEE g2 Bl5|2 the symptom
o = = a
2l %|5l5| | |3|23] | |2|5|8 s g
g% T|E 2| & E g
=2 _§ E 2
£ Bz 5(8 B
RS E|O| s c
28 8 |3
Maln unlt symptom g|lE o o
& : Highly possible E £ €
+: Possible 5 2]
¥: Not very possible
Fuel Alr sucked from off level gauge |V s e v v a Air-fusl ratio beccmes LEAN,
mixture « High air-fusl correction factor.
Alr sucked from oll filler cep » PO v « Low suction power {vacuum pressure) of
Alr sucked from PCV hosa Intake manffold.
I sucke Check the suction using a pressure gauge.
v v
{downstream of PCV) * T v ** * v Gansrally applicable te alr suction in air
- Intake systern
:n"ds;;::gtfmm intake manitold |V ¢|V]|e|le|s|o|s]|V |V 4| + v
PCV kapt open * * ole|eie . = Nolga (high hissing tone}
Clogged fusl stralher | T . elalalelelele vle . s Symptom depends on clogging status. This
tands to happen during high-speed or high
Clagged air cleaner slement elosla]ole * load operation.
i i ding on ity.
?ﬂa]luncllonmg gasoline prassure vlalele ololsl|e|s|els elelele s Symptom varies depending on oll quality.
spulator
Poor quallty gasoline v]e|lel|le slolalole|ealelV o|lelele v + Symptom varles depending on oil quallty.
Improper LPQ fuel (cold area and = . Starting abllity In cold area is changed
propane ratlo) @+ e|lelo|s]e]|e]|e]¥ s ele]e depending on propans ratie.
= Use LPG with propsr propans ratio.
Malfunctioning LPG vaporizer + &i1tha preasure Is low, 1t |s causad by poor
prassure adjusting valve output during high-speed or high load
{e|e|e slelo|s]|o]e]e slefe]s oparation.
= If the pressura Is excesaively high, rellef
valve operates and englne stalls at rich.
Clogged LPG vaporizer hot water = Symptomn depends on fus! temparature,
clreult This tends to happen during englne stall
* elejelsle]s]e o] and is impossible to restart during engine
warming up.
Clagged LPG interception valve + Symplom depends on clogging status. This
fliter elv elale|e|n|e|e]ele vle I tends to happen during high-spsed oz high
lpad operation.
Valva deposit = The malfunctlon tends to happen during
ol elvlajelelel|alele ele|el|s v high-speed or high [oad operation {low
wvacuur}.
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TROUBLE DIAGNOSIS

Im- Im-
Symptoms pbf:f'o' ﬁgg Poor idle Poar driving control Enging stall Cther
start | start
HAHEARBREBEEHEENHEEEHEEHEE
HEH B ES IR E R 2=12|8|2€(E|T|a |
AR R ER R EHEEEEE
1= =l=|2l5|8 @ ¥ @ = |2
slg|Slgle|alE|S|8|E|8|al2|" 4|2 Slald
5|7|5|2|elT § 4 cla g g g =S % £|£ Deseription/notable characteristics of
HHERE S £|€ £|5|2 the symptom
REEE €12 =|8lg = ©
= o E a B 2(3 2
= = | = nl. ]
s 25 §i2|s £
z £ |3 gigle &
%2 HEIE [s]
. 2|8 g 2
Maln unit symptom g £ 2 2
@ : Highly possible = & 5
+ : Possibls G |9
v : Not very possible
Spark- |Improper high-tensian card + Chack the igniling sequence.
ing  |connsction el el ol s elolee olelslele (o
ignition timin
.ggﬂ:tﬁ;r‘ﬁ ' 9 | NEIRIR IR I IR IR IR IR AR IR + -
Malfunctioning spark plug « Check that the gap is proper. Check plug
I sl efefs]s] e v v|v for soil (smoking).
kaf igh- i s i dini level
Leakage from high-tension cord aielele ol ol ol o ] o]e olels . . * Symptom varies depending on the level ot
leakape.
Leakage from distributor cap. vl elele ol 6] ol ol o] | ol el e . . -
Looae or open of primary wire -
connection
Com-  |[mproper bulb contact o @@ LG I L o 6| %] o] & * The symptom ogcurs depending on
pres- - malfunctioning grade and the number of
sion Worn, stuck, broken plston ring V|e|&id dlalo|lalel el of of » . . malfunctioning cylinders.
ras-
spure Slow out from head gasket = The symptom cceurs depanding on
v malfunctioning grade and the number of
M I AR R I I B M I *| malfunctioning cylinders. Precautions for
head bolt tightening torque.
Broken or deterioration valve = The symptom cccurs depending on
spring Fle|e|e a|o|o|o|e]|a]e AR + maltunctioning grade and the number of
malfunctioning cylinders.
Stuck and upthrust valve stem » Tha symptom occurs depending on
V)s|@|® ole el ele e LR + malfunctioning grade and the number of
maltunctloning cylindars.
Pressure leakage from spark plug ® + Check gasket and tightening condltion.
Other  [Law idle base speed « Engine stall may occur by power staering
V(v vV NEIEIE) load and cargo load during decelaration or
atidling.
Crack and water leakage on
cylinder block *
Excassive crankshaft end
E |play -
£
2 |Cranksheft and connecting » Oil leakage around iront or rear crankshaft.
5 |rod bearing clarance task Al
g Broken crankshaft front/rear « Qil |lsakage around front or rear crankshatt,
= 5 *
5 |oil seal
=
Excesslve clearance » Whitish exhaust gas. Wom piston or
between plston and eylindar * *| cylinder.
Excessive pisten pin
E clearance ¢
o
‘g Improger pisten ring « Whitish exhaust gas. Improper locatlen of
& |Installation . connacting end and assemble It upside
‘g down.
£
= |Excesslve plston ring » Whitish exhaust gas. Wom plston ring
S |clearance ¢ glova or piston ring.
Worn torque converter pilot
bushing *
Crack and water leakage on
cylinder block ¢
& |Carbon depositin
3 |combustlon chamber *
I
Worn valve stem or guide . + Whitish exhaust gas
Daterinration of valve oll seal
lip ¢
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TROUBLE DIAGNOSIS

Im- Im-
passi- | possi . - .
Symptoms ble to | &ls fo Poor idle Poor driving control Engine stall Other
start | start
HHEEHBHEEEEHGHHEEEEEEEHEEEEE
%|8|8|=| 8|2 B3| 2|5|5|58|E|5|2(5|2|=|2 5|2 €l E[E|3|ale
HEEEEEEEHEHEEHEHEEEEHEEEHEE BlErE
JHEHHEREHHEHEEERE HHEEEBHE
=) Slol =5 MRS = =|=|E
A EHEEE e 8= g Bz 'E, @ % £ £|  Description/notable characteristics af
HEHBHE | & g é g 4 g £ g 2|52 the symptom
ARHEEHERHEEREEE 3|8 2
HE = HEIS ]
5 =5 AEE 4
HS 5B 35|88 =
B 2 E 8= o]
Maln unit symptom § E a o
@: Highly possible £ & |5
+ : Poasible @ (=
¥ i Not very possible
Qthers Excasslve or clogged valve + Excesslve clearance:
clearance Chattering nalse at idling

ﬁ R RN * Clogged clearance:

3 Engine leakage at Iding ‘
Rocker cover gasket oil . = Loose of broken gasket ;
leakage
Slack of timing chain » Warn chaln tensioner shoe

2 * Dropped chain guide

B (fmproper valve timing - + Check timing mark related to iming chaln

3l ° Ml R Il Il Il Il R I ¢ for dislocation. “

Front cover oll laakage . |+ Loose ar broken gaaket
Impropar engina ail . Idnsiuﬂ.icleﬂt oll ameunt, improper grade,
* L] laterioration
= Reflll {ull recommended oll.
MaHunctloning ofl pump = Worn or broken roter
¢ | ¢ [+ Operation maliunction or oil leakage of
regulator

E Oll leakage araund oll pan + Loose or broken cil pan gasket

'E ’ * « Loose ol pan draln plug

:§ Clogged/restricted oll . s Dirt or entry of forelgr materlal In engine oil

— |strainer
Qil leakage of ail filter ® » Loose ar broken gasket

» Apply oil to gaskel whan replaging oil filter.
Cloggedrrestricted oll fliter [y = Dirt or entry of foraign material in englne oll
Loose or malfunctioning oil ele
pressure swiich

w |Foreign material in fuel tank lelele eloleleo]e]e elelels * Wilh low fuel, this may easlly occur.

T |(such as dust}

o
Oll leakage from fuel system . * Check LPG leakage by applying snoop.
Retation malfunclion of fan . = Slp or worn belt caused by belt looseness
or water pump
Makfunclioning water pump . . Worn or broken bearing. Coclant leakage

from exie seal.
Maltunctioning thermastat AR
Malfunctioning engine +le

a coolant temperature gauge

El Coolant leakage from engine .

é coolant larmperature sensar
Radiator related maliunction « Deleroration oi radlator cap pressure, and

water leakage
* » Clogged/restricted radiator and candenser,
and water leakage
Contaminatien and
insufticient amaount of coolant *
Walter leakage from coolant
piping +
Engina drive belt tension toa high
(excassive tension} A Rl Il +
Clogged thras-way catalytic v = In some caees, afler engine stall, restacting
converter /exnaust system e L A B R R LA R * is possible,
Dragging of brakes ale]e . « Tires/wheels are hot.
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TROUBLE DIAGNOSIS

Im- I
ssl- | possl-
Symptoma Eaho %Isio Poor Idla Poor driving control Engline stall Other
start | start
AR EREEREEAGEEREHE BEEHEHARE
k-] 3 | = |1 -
312|2|8\8|e|al=|E|215|2|5]3|2|5]2|%|5|2|5\2|8|8|E|E|5
AHEHEBEHBHBHEI  EEE 83)6 )3
gﬁgggg'agiggﬁw 8|£ HEE !
s E HEHEELE gl2l5|8l= E @ g =|[E|B Deseription/notable characteristics of
£|2|5el8| | |5|518]€|5]5|2 HE HHE tne symptom
AnEEE - Elalg 3|3 H
= s\ bl b=} s(5|=2 Hi
s [ £1= HER B
2 = E a2 s 2
3 HE =EE =
g gla|5 [+]
7] § E. 0
Maln unit symptom = o o
© : Highly posaible £ Sl IS
+ : Possible g a

¥ : Not very possible

Insufficient ATF amount, improper oii
v v s |V + specification (This symptom may especially
oceur in the cold.)

Others [High A/T load

Malfunctioning oll pressure relief valve,
VI IV|Vie|s v improper oil specilication (This symptom
may especially oceur In the cold )

High HYD PUMP load {PS, Cargy)

Also check the fellowing items ather than the above:
« Check hamess tenslon.  * Check ground for loosaness.  » Check each connector connection.  » Chack battary connaction for logsaness or corrosion,
+ Check engine drive belt for looseness. = Chegk water and oil conditian.
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TROUBLE DIAGNOSIS

Component Parts Location

Specifications
Main component part Type Location
Gasoaline LPG Combined
Gasoline injector High resistance Intake manifold O O
LPG injector Gas Injection Integrated In injector holder (on fo) o
intake manifold)
g Fuel pump Electric motar/turbine Integrated in fuel tank O @
g Fuel pressure regulator Diaphragm O e
[=]
< |Throtile control mator Electric DC motor (DC motor) | Integrated in electronic throttle @] O O
control actuator
Ignition coil Molded Integrated in distributor O o) O
Power transistor 1-channel
Crankshaft position senser Photoelectric Integrated in distributor ] @] @]
Mass air flow sensor Hot wire Air horn O @) @
Accelerator pedal position Variable resistance Integrated in accelerator wark o o 0
sensors 1 and 2 unit (accelerator pedal assembly)
» | Throttle position sensors 1 and Integrated in electronic throttle (@) O Q
2 |2 control actuator
& |Engine coolant temperature Thermistor Thermostat housing (@] O (@]
sensor
Intake air temperature sensor With air flow meter O O O
Heated oxygen sensor Zirconia (with heater) @] O o]
Vehicle speed sensor Electromagnetic power o ] O
generation
ECM 121-pin digital control O o O
ECM ralay Compagct refay O o Q
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TROUBLE DIAGNOSIS

Component Parts Location (Cont'd)
ECM COMPONENT PARTS LOCATION: TB45 ENG

Speacifications Reference
Component Location
Gasoline LPG Combined | Actuator Sensor Cther

Gasoilhe injector Intake manifold @) O O

LPG injector m:angifl;?lt{ie)d in injacior helder (on intake o) O o

Throttle control mator Lr:;gautrad in electronic throttle cantrol o o) O o

Throtile position sensors 1 and 2 Lné‘igartegreu In efactronic throtile controi o o o o

Ignition eoil Integrated in distributor O 0 o) O

Grankshaft position sensor O (@] O (o)

Power transistor O (@] O (o]

Mass air flow sensor Alr horn O O O (o]

Intake air temparature sensor With gir flow meter O O O (e

Engine coolant temperaturs sansaor Thermeatat housing O O (o) O

Accelerator padal position sensors 1 and 2 I(:t:ogsrlaetreact‘olp :::;I::stg:n v;lc;’r)k unit o 0 o o

Fuel pump Integrated In fuel tank O o O

Fuel pressure reguiator O O O

Heated oxygen sensor {Venlclo side} QO [&] O o]

Vehicla speed sansor (vehicle side} @) (@) (o) o)

ECM (vehicle side) O O (o) O

ECM & IGN coil ralay {Vehicla sida) fe) O O o

Stop lamp switch {Vehicla side) () @] O O
Throttle control motor relay {Vehicle side)} (@) O O O
Fusl pump relay (Vehicle side) O o)
Vaporizer {Vehicle side) (@) (e fo)
LPG interception valve {Vehlcle side) (o) o) O
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TROUBLE DIAGNOSIS

ECM Component (Cont'd)

Electric throllie canlrel actualor
Mass air flow sensor

Elecific ihratte conual actuator

" [ Throtlle position sensor 9, 2 i sensar
EThmltIe caniri maigr J ass air fow s¢

‘ =
i) 5

Accelerator pedal
pasition sensars 3, 2

Engine coolant lemperature sensor
Fuel injector

Engine coolant
temperature sensor

- |
J

1 Injector
{for each cylinder)

Heated oxygen sensor

WA

! .

. I

]jf =7 NN\
h - Healed uxyge;l s_aﬁsnf

SIS

i
|TT
[3EL

=i
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TROUBLE DIAGNOSIS

Component Parts Location (Cont'd)

Fuel pump Slop lamp swilcht

connach

Fuel pump hamess

\ |

or
T
i
'\

\\ ':\
\"\-.\ RS
N

— T,
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TROUBLE DIAGNOSIS

ELECTRIC PARTS

ANTI-RESTART RELAY

/ STARTER RELAY

FLASHER UNIT

NEUTRAL
RELAY

NEUTRAL RELAY

RESISTOR

LPG INJECTION
DRIVE UNIT

[ (FOR LPG)
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t Diagram (Cont'd)
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TROUBLE DIAGNOSIS

ECM Terminal Layout

Data link connector

ERECCEEN
(o it [ ]|

ECM0245

The symbol in { ) next to terminal numbers indicates the data link

connector.
Terminal Description
1 ECM ground
2 -
3 Throttle control motor relay power supply
4 Throttie control motor (Close)
5 Throttle control motor (Open)
[+ —_
7 —_
8 LPG injector 1
a LPG injecior 2
10 -
11 |_.PG assistance injector
12 -
13 Crankshaft position sensor 1* (POS)
14 Crankshaft position sensor 120° (REF)
15 -
16 -
17 -
18 -
19 -
20 -
21 Injector No. 5
22 Injector No. 3
23 Injector No. 1
24 Heated oxygen sensor heater
25 -
26 -
27 -
28 -
29 -
30 MIL
31 LPG fuel pressure sensor
32 Fuel changing switch 2 (Gasoline)
a3 Vehicle speed
34 Intake air temperature sensor
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TROUBLE DIAGNOSIS

Terminal Description
35 Heated oxygen sensor
36 -
37 -
38 -
38 LPG injector drive keeping
40 Injector No. 6
41 Injector No. 4
42 Injector No. 2
43 -
44 LPG injector drive intake 1
45 -
46 -
47 Sensor power supply (Throttle position sensor)
48 Sensor power supply
49 Fuel changing swltch power suppiy
50 Throttle position sensor 1
&1 Mass air flow sensor
52 Idle air volume learning operafion
53 LPG injector check 2
54 Maximum vehicle speed shifting
55 -
56 -
57 -
58 -
59 Inching switch
60 -
62 Ignition signal (power transmission drive signal)
63 LP@ injecior drive intake 2
64 -
65 -
66 Sensor ground (Throttle position sensor)
87 Sensor ground
68 -
89 Throttle position sensor 2
70 Fuel changing swilch 1 {LPG)
71 -
72 LPG injector check 1
73 Engine coolant temperature sensor
74 -
75 -
76 -
77 -
78 Sensor ground {Heated oxygen sensor)
79 -
82 Sensor ground (Accelerator pedal position sensor 1}
83 Sensor ground (Accelerator pedal position sensor 2)
B84 Headlamp switch
85 (K LINE) K-line (ECM data transmit/recéive)
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TROUBLE DIAGNOSIS

Terminal

Description

g6

87

8B

89

80

Accelerator pedal position sensor 1 power supply

21

Accelerator pedai position sensor 2 power supply

g2

93

94

95

96

97

98

Accelerator pedal position sensor 2

99

100

101

Stop lamp switch

102

PNP switch

103

104

Throttle control motor reiay

105

106

Accelerator pedal position sensor 1

107

108

108 (IGN)

Ignition switch

110

111

ECM & IGN coil relay

112

LPG interception valve relay

113

Fuel pump relay

114

115 (=)

ECM ground

116 (-)

ECM ground

117

118

119

Power supply for ECM

120

Power supply for ECM

121

Power supply for ECM (Back-up)
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TROUBLE DIAGNOSIS

ECM Input/Output Signal Specifications

REFERENCE VALUE LIST

T T — .
\a?ggﬁﬁss_ggfggfr * \Voltages is measured with a circuit tester, and the sample
AN Check adapter waveforms obtained with an oscilloscope are shown below for

[NEs17Es000) each ECM terminal. Measurement data varies depending on
variation in parts as well as many other factors. Such factors
include vehicle history, driving conditions, environmental
conditions, maintenance status, measuring instrument/method,
etc. Data shown below are reference values.

ECMO0247

[SATIOZI3IGATEETOENT) Ty

[&T[BOTTBI7RIT7 78] /a1 T3[ 7 [ [70]G8IeA[% 7|66l e 44631

Data link connector

LI wmf ]
(o] f—f—=] [ |

ECM0248
Terminal Signal name Condition Data (DC value)
24 Heated oxygen sensor heater At idle after warming up Approx. 0.3V
Approx. 7 rpm or more Battery voltage
113 Fuel pump relay For approximately 1 second after Approx. 1V
ignition switch ON
After that Battery voltage
At cranking, engine running Approx. 1V
111 ECM & IGN coil relay For approximately 10 seconds when Approx. 1V
ignition switch ON and after ignition
swlitch OFF
Ignition switch OFF Battery voltage
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TROUBLE DIAGNOSIS

Terminal Signal name Condition Data (DC value)
62 Ignition signal (power transmission At cranking At cranking: Approx. 0.5V
drive signal)
V)
6
4
2
o |
e — .imlg
ECMO24%
At idle after warming up At idling: Approx. 0.5V
(v)
)
4
2
0
= Ems
ECM0250
At approx. 2,000 rpm Approx, 0.9V
v}
]
4
2
o
-t |5m|.
ECMO251
101 Stop lamp switch Brake pedal released Approx, OV
Brake pedal depressed Battery voltage
109 (IGN) ignition switch Ignition switch QFF Approx. OV
Ignition switch ON Battery voltage
102 PNP switch N position Approx. OV
Other than above Battery voltage (A/T models)
Approx. 4.8V (M/T models)
85 (K LINE) K-line (ECM data transmit/receive) When connected to SST Approx. 6.6 - Battery voltage
When not connected to SST Approx, 8Y
84 Headlamp switch Lighting switch OFF Approx. OV
Lighting switch ON Battery voltage
67 Sensor ground Always Approx. OV
115 ECM ground Always Approx. 0V
116
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Terminal Signal name Condition Data {DC value)
13 Crankshaft position sensor 1° (POS) At cranking Al cranking: Approx. 2.6V
y
I
4 i .
2
oS |-
0.5ms
[ ]
ECMp252
At idle after warming up At idling: Approx. 2.5V
4 sE 1T T 11
4
2
oty L
0.5ms
[ 1
ECM0253
At approx. 2,000 rpm Approx. 2.5V
4] 6
4
2
o]
Isl
0.5ms
uE
ECMO254
91 Accelerator pedal position sensor 2 Ignition switch ON, engine running Approx. 2.5V
power supply
48 Sensor power supply Ignition switch ON, engine running Approx. 5V
121 Power supply for ECM (Back-up) Always Battery voltage
47 Electric throttle control actuator power | Ignition switch ON, engine running Approx. 5V
supply
78 Heated oxygen sensor ground Always Approx. OV
a2 Accelerator pedal position sensor 1 Always Approx. OV
ground
20 Accelerator pedal position sensaor 1 Ignition switch ON, engine running Approx. 5V

power supply
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Terminal Signal name Condition Data (DC value)
14 Crankshaft position sensor 120° (REF) | At cranking At cranking: Approx. 0.5V
)
6 -
a1l
2
0
10ms | |
ECM0256
At idle after warming up At idling: Approx. 0.5V
i1
(:I i
4 -
2 i
0 e
—t+10ms
|
ECMO256
At approx. 2,000 rpm Apprex. 0.5V
W) T
6
; T
2 1
3]
18ms
ECMO257
51 Mass air flow sensor Ignition switch ON Approx. 1V
At cranking Approx. 1.5V
At idle after warming up Approx. 1.3V
At approx. 2,000 rpm Approx. 1.5V
50 Throttle position sensor 1 At idle after warming up Approx. 0.6V

Ignition switch ON with engine stopped | Approx. 0.75V
Accelerator pedal is fully depressed

ignition switch ON with engine stopped | Approx. 0.75V
Accelerator pedal is roleased

At approx. 2,000 rpm Approx. 0.7V

69 Throttle position sensor 2 At idie after warming up Approx. 4.5V

Ignition switch ON with engine stopped | Approx. 4.35V
Accelerator padal is fully depressed

Ignition switch ON with engine stopped | Approx. 4.35V
Accelerator pedal is released

At approx. 2,000 rpm Approx. 4.4V

106 Accelerator pedal position sensor 1 At Idle Approx. 0.6V

Ignition switch ON with engine stopped | Approx. 0.6V
Accelerator pedal is fully depressed ‘

Ignition switch ON with engine stopped | Approx. 4.2V
Accelerator pedal is released

At approx, 2,000 rpm Approx. 0.65V

o8 Accelerator pedal position sensor 2 At Idle Approx. 0.3V

Ignition switch ON with engine stopped | Approx. 0.3V
Accelerator pedal is fully depressed

ignition switch ON with engine stopped | Approx. 2V
Accelerator pedal is released

At approx. 2,000 rpm Approx. 0.35V
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Terminal Signal name Condition Data {(DC value)
34 Intake air temperature sensor Intake air temperature is approx. 20°C | Approx. 3.5V
(68°F).
Intake air temperature is approx. 80°C | Approx. 1.2V
{176°F).
83 Accelerator pedal position sensor 2 Always Approx. 0V
ground
35 Heated oxygen sensor At Idle after warming up Air conditioner OFF:
Clamp between 0- 0.7V
Air conditioner ON:
Changes between approx. 0 - 0.3V «—
approx. 0.5 - 1,0V
(v)
1.5
1.0
oS N v 'P J
S
ECMo258
At approx. 2,000 rpm Changes between approx. 0 - 0.3V «—
approx. 0.5 - 1.0V
)
15
10
05
0
o~
I
ECMO0259
73 Engine coolant temperature sensor Engine coolant temperature is approx. | Approx. 5V
20°C.
Engine coolant temperature is approx. | Approx. 1.2V
80°C,
21 injector drive signal At cranking Approx. 10,5V
22
23 (v}
40
40 a0
41 20
42 o
0
Z0ms
]
ECMO260
At idle after warming up Battery voltage
v}
a0
30
20
10 ]
0
20ms | | ]
TI1 [
ECMO261

At approx. 2,000 rpm

Relatively lower than battery voltage

V)
40
30
20
10

1

¢0ms

ECMo262
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Terminal Signal name Condition Data (DC value)

119 Power supply for ECM Ignition switch ON, engine running Batiery voltage

120

104 Throttle contrel motor relay Ignition switch ON, engine running Approx, 1V

3 Throttle control motor relay power Always Battery voltage

supply

5 Throttle control motor (Open) At idle after warming up Approx. 0.1 to 0.15V
At approx. 2000 rpm

4 Throttle control motor (Close) At idle after warming up Approx. 2 - 2.5V
At approx. 2000 rpm

32 Fuel changing switch 2 {Gasoline) Changing switch ON (At gasoline side) | Approx. 5V
Changing switch ON (At LPG side or Approx. OV
neutral}

49 Fuel changing switch power supply Changing switch ON Approx. bV
Changing switch OFF (At neutral) Approx. OV

70 Fuel changing switch 1 (LPG) Changing switch ON (At LPG side) Approx. 5V
Changing switch OFF (At LPG side or | Approx. OV
neutral)

112 LPG interception valve relay When ignition switch is ON and for Battery voltage
approximately 10 seconds after ignition
switch is OFF
Ignition switch OFF Approx, OV

52 Idle air volume learning operation When connecting tools for idle air Approx. 1.5V
volume learning
When not connecting tools for idle air Approx. OV
volume learning

54 Maximum speed shifting It varies depending on setting

condition.

33 Vehicle speed sensor signal Vehicle stopped Approx. 11V or approx. 1V

59 inching switch Inching switch ON Battery voltage
Inching switch OFF Approx. OV
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SST
DESCRIPTION

«  SST executes the following functions using the combination of
data reception, instructions, and transmission from the ECM via
the communication line.

Diagnosls test mode Funetlon

WORK SUPPORT * Reduces the preparation work necessary for inspecting.

» Displays input/output signal data related to the work.

» Allows setting control target valuas of idle speed or ignition fiming.
» Allows performing "Idle Air Volume Learning”.

SELF-DIAG RESULTS » Displays names of freeze frame data and basic inspection stored in ECM.
» Displays data recorded when DTC is detectod.
* Erases DTCs recorded in memory.

DATA MONITOR * Provides useful data along with self-diagnosis results to determine the main cause.
» Digplays input/output data of ECM in real time.

» Records and stores data.

» Detects malfunctions in real time,

ACTIVE TEST » Can be used to determine and identify the primary sources of malfunctions based on self-diagnosis
results and data from DATA MONITOR.
» Each actuator is acfivated after receiving a drive signal.

ECM PART NUMBER ¢ ECM part number can be read.

OPERATION PROCEDURE

Turn ignition switch OFF.

Connect SST to data link connector.

Turn ignition switch ON.

Turn main body power supply switch ON.

Displays main menu 2 seconds after displaying initial screen.
Perform the necessary trouble diagnosis mede.

Refer to "CONSULT-Il Operation Manual" for further information.

SO hWN

WORK SUPPORT

SST assists with idle adjustment work. With SS8T, it sends an
operation command to ECM, and adjustment control is performed
accordingly. However, inspector performs actual adjustment work.

DISPLAY ITEM LIST

Work support item Description

1. TARGET IDLE TIM ADJ (*) Allows coniro! target value for initial ignition timing (15 to 57).
Note: To make sure that ignition timing and actual timing are the same, inspectors must use timing light.

2. FUEL PRESSURE RELEASE | Shuts down the fuel pump and stops the engine. (While cranking, pressure in the fuel piping can be
released.}

3. TARGET IGN RPM ADJ (%) Sets a control target value for the idle speed (0 to 250 rpm).

4. "IDLE AIR VOL LEARN" clear | Learns the minimum idle air flow amount required for idle speed control when predetermined conditions are .
specified following replacement of electric throttle control actuator and ECM.

5. "SELF-LEABRNING CONT" Clears air-fuel ratio feedback control correction coefficient.

clear

6. LPG FUEL PRESSURE Operate fusl interception valve before removing fuel piping, and then operate and control ignition. Engine is
RELEASE stopped when the fuel is consumed.

7. "LPG SELF-LEARNING Initialize (clear) air-fuel ratio learned value.

CONT" ¢lear

*: This function is not necessary in the usual service procedure.
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SST (Cont'd)
SELF-DIAGNOSTIC RESULTS

When a malfunction occurs in ECM input/output signal circuit, the
malfunctioning circuit is recorded. Then, that particular system name
and basic inspection items are displayed. Also, malfunction data
recorded Is displayed.

OPERATION PROCEDURE
[EXAMPLE: WHEN THERE IS A MALFUNCTION IN MASS AIR

FLOW SENSOR]
1. Select cursor on SELF-DIAG RESULTS screen with direction
key, and then push "YES".

2.ERASE SELF-DIAG RESULTS
3. DISPLAY FREEZE FRAME DATA

Fl_[ F [ F3 | F4
2. Basic inspection items are displayed.
DTG RESULT TIME .
PO102 MAF SEN/CIRCUIT 0 CAUTION: . . .
PO110 AR TEMP SENGCIRC 1st * Inspection items are not displayed in some self-diaghostic

results.

Number of Diag. Code: 1

Prass *YES®

Pint | F2 | F3 | F4

3. When "3. RECORDED DATA" on SELF-DIAG RESULTS screen

ENGINE SPEED 1038 in step 1 is touched, "FREEZE FRAME DATA", which shows the
FREEZE CODE PO102 operation state when the malfunction is detected, is displayed.
FLEL SYS-B1 MODES
COOLANT TEMP 85 °C
L-FUEL TRM-B} 100 %
S-FUEL TRM-BI1 160 %
VEHICL SPEED 0 kmh
B/FUEL SCHDL 7.9 msec,
INT/A TEMP SE 45 °C

Pim_ | Fe__| F3_| F4

4, Select "2. MEMORY ERASE" and push "YES", and then erase

self-diagnostic result.

GLEAR DIAGNOSTIC CODE?

Press "YES" or "NO"

Fl__ [ F2 ] ¥t | ™
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SST (Cont'd)
DISPLAY ITEM LIST

Diagnosis item Malfunction Return Condition Display MIL Trip
NQ DTC » No malfunction is detected in any of the circuits. | NO DTC - -
Mass air flow sensor =When engine is stopped (ignition switch ON) Mass air flow sensor ON 1
{MAFS) and mass alr flow sensor output voliage has LOW INPUT OPEN
been 9V or more for predetermined period. [PO102]
»When engine is running and mass alr flow HIGH INPUT SHORT
sensor output voltage has been 5V or less for | [PG103]
predetermined period.
Enginé coolant = Engine cocolant temperature sensor output Engine coolant temperature ON 2
temperature sensor voltage has been approximately 8V or more sonsor
{ECTS) (CIRCUIT) {open) or less than 0.06V (short) for LOW INPUT OPEN
predetermined period. [PO117]
HIGH INPUT SHORT
[PO118]
Throttle position sensor | * Sensor power supply voltage has a Throtile position sensor ON* 1
signal circuit malfunction. TPS2 LOW INPUT OPEN
* Throttle position sensor signal circuit is open or | [P0122]
shorted. TPS2 HIGH INPUT
= A malfunction occurs in relation between SHORT [P0123]
throttle position sensors 1 and 2. TPS1 LOW INPUT [P0O222]
* When the fully-closed position learning value TPS1 HIGH INPUT [P0223]
was unusually small or was het learning. Electric throtile contral
motor power supply short
[P1124]
Electric throttle control
motor power supply open
[P1126]
Electric throttle control
motor short [P1128]
TSP1-2 fully-closed learned
valug decrease [P1225]
TSP fully-closed learnad
value maifunctioning
updats [F12286]
TSP1-2 [P2135])
TPSFThrottle position
sensor
Acceleration sensor » Accslerator pedal position sensor signal circuit | APP SENSOR ON* 1
signal gircuit is open or shorted. APS1 LOW INPUT [P2122]
» A malfunction occurs in relation bstween APS1 HIGH INPUT
accelerator padal position sensors 1 and 2. [P2123]
APS2 LOW INPUT [P2127]
APS2 HIGH INPUT
[P2128]
APS1 [P2138]
APSFAccelerator position
sensor
O, Sensor signal (open | » Heated oxygen sensor signal circuit is open. Oy Sensor B1 ON 2
circuit) Fr Ox/S Open [P0134]
0. Sensor signal (short |« Heaied oxygen sensor output voltage is higher | Oy Sensor B1 ON 2
circuit) than normal {2V or more). FR 02/S VOLTAGE
[PO132]
O, Sensor heater signal | » Heated oxygen sensor signal circuit is open. O-HTR_B1 ON 2
circuit Fr O, HEATER LOW
INPUT [PO021]
Fr O, HEATER HIGH
INPUT [P0032]
OVERHEAT (STEP 1) = When engine coolant tamperature is 110°C. OVERHEAT STEF #1 ON 1
[P1218]
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Diagnosis item Malfunction Return Condition Display MIL Trip
LPG injector 1 * LPG injector signal circuit is open. LPG F/IN.J 1 - -
malfunction MALFUNCTION

(INJECTION) [P1240]
LPG Injector 1 * LPG injector signal circuit Is open. LPG F/INJ 1 maifunction - -
malfunction (No injection) [P1241]
LPG injector 2 « LPG injector signal circuit is open. LPG F/INJ 2 - -
malfunction MALFUNCTION
(INJEGTION) [P1242]
LPG injector 2 + LPG injector signal circuit is open. LPG F/INJ 2 - -
malfunction MALFUNCTION (NO
INJECTION) [P1243]
LPG fuel pressure « LPG fuel pressure sensor output voltage is LPG FUEL PRESSURE - -
sensor malfunction higher than normal (?V or more). SENSOR HIGH INPUT
MALFUNCTION [P1245]
LPG vaporizer » LPG fuel pressure is excessively high. LPG FUEL PRESSURE - -
malfunction EXCESSIVELY HIGH
MALFUNCTION [P1249]
Throtlle/Accelerator * Power supply of accelerator position sensor AVCC SHORT [P1229] - -
position sensor power and throttle position sensor is shorted.
supply
Crankshaft position « The crankshaft position sensor (POS) signal is | CKP SEN/CIRCUIT ON 2
sensor 1&deg; (POS) not detected for a predetermined time at the [PO335]
signal circuit engine start or during engine running (during HALL POS SENSCR
camshaft position sensor (REF) signal input), [ PPEN DIAGNOSIS AT
+ The crankshaft position sensor (POS) signal START [P0335]
irregular waveform is detectad for a Hall POS SENSOR
predetermined time during engine running INSTANTANEQUS/NQISE/
{during camshaft positicn sensor (REF) signal | DAMAGED TEETH
input). DIAGNOSIS [P0335]
Crankshaft position * At start-up, no camshaft position sensor (REF) | CMP SEN/CIRCUIT ON 2
sensor 120&deg; (REF} signal has bssn detected for more than a [PC340]
signal circuit predetermined period. Hall PHASE SENSOR
= The camshaft position sensor (REF) signal is | OPEN DIAGNOCSIS AT
not detected for a predetermined time during | START [P0340]
engine running (durlng crankshaft position Hall PHASE SENSQOR
sensor (POS) signal input). INSTANTANEQUS/NOISE/
¢ A camshaft position sensor (REF) signal DAMAGED TEETH
irregular waveform is detected for a DIAGNOSIS [P0335]
predetermined time during engine running
(during crankshaft position sensor (POS) signal
input).
Vehicle speed sensor = Vehicle sensor signal has not been input under | VEH SPEED SEN/CIRC ON 2

some condition for a predetermined time during
driving after warming up.

{PO500]
ECM VEH SPEED SEN/
CIRC [P0500]
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Diagnosis item Malfunction Return Condition Display MIL Trip

Engine control module + CPU system or circuits in ECM have a ECM [PO805] ON* 1 0or 2 (NOTE)
malfunction. SYNC MONITORING
PARTS DIAGNOSIS
[POBOS]

PARTS SETTING
CALCULATION
EXERCISE DIAGNOSIS
[POE05] ALU FUNCTION
DIAGNOSIS [PO605)
CALCULATION RESULT
COLLECTION FUNCTION
DIAGNOSIS [P0S05]

AD DIAGNOSIS [PO605]
CPU FUNCTION
DIAGNOSIS [P0605]

TPS 4 TIME INPUT
DIAGNOSIS [P0605]
VAPC M-S diagnosis
[POBOS)

VAPQ M-S diagnosis
[POB0S]

THROTTLE TARGET
POSITION DIAGNOSIS
[POE05]

Engine coolant temperature
sensor M-S diagnosis
[POB05]

TQHOAP MALFUNCTION
DIAGNOSIS [P0605]
TTEPTD DIAGNOSIS
[PO605]

TATE DIAGNOSIS [POB05]
TTEF DIAGNOSIS [P0605]
S/S0OFF system diagnosis
[POB05]

TASK EXECUTION
CYCLE DIAGNOSIS
{MAIN) [P0O605]

ROM FUNCTION
DIAGNOSIS (MAIN)
[POB05]

RAM FUNCTION
DIAGNOSIS (MAIN)
[PO605]

WTD FUNCTICN
DIAGNOSIS (MAIN)
[POBOS]

TIMER/CLOCK
FUNCTION DIAGNQSIS
{MAIN) [PO605]

EEP-ROM WRITING
DIAGNQSIS (MAIN)
[POBOS]

EEP-ROM READING
DIAGNOSIS {(MAIN)
[POB05]

ROM FUNGTION
DIAGNOSIS (SUB) [PO605]
RAM FUNCTION
DIAGNOSIS 2 (MAIN)

[P0OB0O5]
Malfunection indicator « Valve or gircuit malfunction cceurs several MIL/CIRC [P0650] - 2
lamp times. WARNING LAMP (VALVE
SYSTEM) [P0850]

WARNING LAMP
(CIRCUIT SYSTEM)
[POB50]
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Diagnosis item Malfunction Return Condition Display MIL Trip
ECM power supply * Power is not supplied to ECM for some time. ECM BACK UP/CIRC ON 2
cirguit [P1085]

BACKUP RAM SYSTEM
DIAGNOSIS (MAIN)
[P1065]
Electric throttle control | » Because of mechanical malfunction of electric | ETC ACTR [P1121] ON* 1
actuator throttle control actuator, electric throttle control | RETURN SPRING
actuator does not operate normally. DIAGNOSIS [P1121]
DEFAULT MECHANISM
DIAGNOSIS [P1121]
THROTTLE OPEN
LOCKING DIAGNOSIS
[P1121]
Electric throttle control * When a malfunction ogeurred due to the ETC FUNCTION/CIRC ON* 1
function correlation batween the target throttle position | [P1122]
and the actual throtile position. ETC FUNCTION/CIRC
* Qver current flows into throttle motor contrel CONTROL SYSTEM
circuit, MONITORING
DIAGNOSIS [P1122]
THROTTLE SERVO
MALFUNCTION
DIAGNOSIS [P1122]
Throttle control motor * When throttle control motor relay has been ETC MOT RLY/CIRC ON* Locked ON: 1
relay circuit locked ON or OFF [P1123] {Locked ON) | Locked OFF:
RELAY ON LOCKING 2
DIAGNOSIS [P1123)
Engine over temperature |* Engine coolant temperature sensor output ENG QVER TEMP [P1217] ON 1
{Overheat) voifage has been approximately 0.35V or lower
for & predetermined period of time. (with the
coolant temperature sengor normal).
Ignition signal system « ignition signal has not been continuously IGN_SIGNAL-PRIMARY ON 2
generated while the engine is running. DIAGNOSIS [P0350]
Brake switch signal » Brake switch signal circult is open or sherted. | BRAKE SW/CIRCUIT ON 2
cireuit [P1805]

BRAKE SW/CIRCUIT
[P1805]

Note: Number of trips varies depending on diagnosis conient.
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DTC  RESULT
PO102 MAF SEN/GIRCUIT

20110 AIR TEMP SEN/CIRC

TIME
0

1st

Number of Diag. Code:
Pregs "YES*

Print | F2 |

F4

SST (Cont'd)

Trip 1: If a malfunction is detected by self-diagnosis between the
time ignition switch is turned ON (engine is running) and then turned
OFF (this is defined as “trip"), MIL is lit. The corresponding DTC is
recorded immediately after detection.

Trip 2: When a malfunction is detected by seif-diagnosis for the first
time in the first trip, a tentative DTC is recorded. If the same
malfunction is detected again by self-diagnosis in the next trip
(second trip), MIL is lit and the corresponding final DTC is recorded.

SST SELF-DIAGNOSTIC RESULTS TIMING

* For items of trip 1, timing "0" is displayed immediately after
detection of a malfunction.

e For items of trip 2, whenh a malfunciion is detected for the first
time {trip 1), timing "1st" is displayed. When a malfunction is
detected again in the next trip (trip 2), it is displayed as "0".
Accumulative counting is performed at the end of warming-up
operation,

CONDITIONS TO TURN OFF MIL

¢ The MIL, marked with *, is turned off when ignition switch is
turned ON (engine starts) again after normai state is resumed.

«  For other self-diagnostic items, self-diagnostic results shall be
erased by turning ignition switch to OFF after normal operation
is resumed.

FREEZE FRAME DATA

* Driving conditions stored at the moment a malfunction is
detected and displayed.

* This data can be used fo reproduce conditions leading up to the
malfunction.

» If multiple DTCs exist, only the first one detected will be stored
and displayed. If the same malfunction is detected several
different times, the data stored first will be displayed.

DISPLAY ITEM LIST

Stored data item

Unit

Description

FUEL 5YS-B1
FUEL 8YS-B2

Displays air-fuel ratio feedback conditions at the time a malfunction occurred.
Mode 2: No feedback control performed because of the system malfunction.
Mode 3:Feedback control did not respond to driving conditions.

Mode 4: Feadback contral performed using heated oxygen sensor.

Meode 5: Conditions to shift into the feedback control not established after ignition
switch was turned ON.

CLV: Calculated Load Value

- %

Based on the fuel injection amount, it calculates and displays the engine load at
the time a malfunction is detected.

COOLANT TEMP

°C

Displays engine coolant temperature at the time a malfunction is detected.

L-FUEL TRIM-B1
L-FUEL TRIM-B2

S-FUEL TRIM-B1
S-FUEL TRIM-B2

Y

Displays air-fuel ratio feedback learnad value at the time a malfunction Is
detected.

Displays air-fuel ratic feedback corrected vaiue at the time a maifunction is
detected.

ENGINE SPEED

rpm

Displays engine speed at the time a malfunction is detected.

VEHICLE SPEED

km/h

Displays vehicle speed at the time a malfunction’is detected.

Show B1; No. 1 and 4 cylinders, B2: No. 2 and 3 cylinders.
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SST (Cont'd)
DATA MONITOR

Allows determination and identification of the possible source of
a malfunction based on self-diagnosis test resulis.

Displays ECM input/output signal data in real time.

Records and prints out the data before and after the engine
malfunction or stall, either automaticaily or manually.

DISPLAY ITEM LIST
Monitor item Unit Description

ENG SPEED rpm Engine speed computed from crankshaft angle sensor signal

MAS A/F SE-B1 A Mass air flow sensor output voltage

B/FUEL SCHDL msec Value calculated by ECM

A/F ALPHA % Average of cycles for air-fuel ratio fesdback correction coefficient

COOLANT TEMP/S C Value converted into temperature from the output voliage of the engine coolant
temperature sensor.

HO281 v Qutput voltage of heated oxygen sensor

HO281 MNTR RICH/LEAN | Air-fuel ratio is given as heated oxygen sensor output signal during air-fuel ratio
feedback control.
RICH: Heated oxygen sensor output is high. Controlling to lower the value for
leaner ratio.
LEAN: Heated oxygen sensor output is low. Contraiting to raise the value for
richer ratio.

VHCL SPEED SE km/h Value computed from vehicle spead sensor

BATTERY VOLT v ECM battery voltage

ACCEL SEN 1 Accelerator pedal position sensor 1 output voltage

ACCEL SEN 2 Accelerator pedal position sensor 2 output voltage

THARTL SEN 1 Throttle position sensor 1 output voltage

THRTL SEN 2 Threttle position sensor 2 output voltage

START SIGNAL ON/OFF ON/OFF status as judged by each input signal

F/N POSI SW

IGNITION SW

BRAKE SW

INJ PULSE msec Value calculated by ECM

IGN TIMING ‘BTDC

Incalculable % Value is calculated engine load based on the fuel injection amount.

FUEL PUMP RLY ON/OFF Status of each control as calculaied by ECM.

THRTL RELAY

HO281 HTR

IDL A/V LEARN DONE/YET State of "Idle Air Volume Learning".

Battery voliage Displays values measured by voltage probe,

Vehicle speed maximum limit km/h Vehicle spesd maximum value

LPG fuel injaction width ms Value calculated by ECM

LPG basic fuel injection

Air-fuel ratio correction (Gasoline) %

Air-fuel ratio correction (LPG) %

Fuel type GASOLINE/ Fuel changing switch eonnecting condition

LPG/NEUTRAL
LPG fuel pressure kg/em? Value converted into pressure from the output voltage of LPG fuel pressure

8ensor.
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Monitor item Unit

Description

Inching switch ON/OFF

Fuel changing swiltch 1

Fuel ehanging switch 2

LPG Interception valve relay

ON/OFF status as judged by each input signal

™
--50° €
a0/d -5o[ "
VHCL SPEED SE OOk
Okm/h
B L ARt OO MR A
™
Bettary veltage L. ..
0. 0¥
2/d K
FUEL TEMPSE UL
50" &
30/4d s I ! .
TIMELs] [l 4 [
SAVE | SELECT | RANGE | START
ECM0372

4CH GRAPH DISPLAY (HOLD) OUTPUT

SPECIFICATION

Condition

Condition

Narmal

(1) Supported by support data.

(2) Graph is supported.

Data value that is not applied to communication in
RUN mode is displayed as "- - -".

Selection narrowlng

{1} Supported by support data.

(2) Graph is supporied.

(3) Selected.

Data value that is not applied to communication in
RUN mode is displayed as "- - -".

Normal {LOALD) (1) Saved.
Selection narrowing (LOAD} | (1) Saved.
(2} Selscted.

ACTIVE TEST

Use this made to determine and identify the details of a malfunction,
based on seli-diagnosis test results and data obtained from DATA
MONITOR mode. SST, instead of the ECM on the vehicle, sends a
drive signal io actuators to check their operation.

DISPLAY ITEM LIST

Active test item

Description

Fuel injection test
LPG fuel injection test

» Can increase or decrease the amount of fuel injection (£25%).
» Can reproduce conditions resulting from air-fuel ratio related malfunciions (e.g. hesitation, poor
acceleration, poor racing, etc.) and help solve these malfunctions by pinpointing the causes.

Ignifion timing test

» Allows setting a correction cosfficient for retarding (-10 - 0°)

POWER BALANCE (Gasoline)
(LPG, Neutral)

» Stops operation of specified injector. Also, displays engine speed at that time.
» Mainly used to Inspect for misfiring eylinders.
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<ECM PART NUMBER=

2371001234

PRESS YES.

PRINT| F2 | F3 | Fa

ECM0D373

SST (Cont'd)

CONTROL UNIT PART NUMBER
Displays part number of ECM mounted on vehicle.

Self-diagnosis Function (without SST)
DESCRIPTION

* In self-diagnosis, when any of the critical sensors or actuator
and exhaust gas control systems necessary for ECM control
return a malfunction and self-diagnosis detection conditions are
satisfied, a DTC corresponding to the suspect system is stored
in ECM for easier trouble diagnosis. Self-diagnostic results can
be displayed with MIL in the combination meter.

e Diagnosis test mode

OPERATION PROCEDURE

* Refer to the following for how to activate self-diagnosis mode or
erase seif-diagnostic resulis.

CAUTION:

e  When a malfunction occurs In accelerator pedal position
sensors, self-dlagnosis (without SST) cannot be activated.
Thus, use SST to perform self-diagnosis, and repair
malfunctioning part.
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Self-diagnosis Function (without SST) (Cont'd)

[Diagnostic test maode (self-diagnostic results) starting procedure]
1 Turn ignition switch ON with accelerator pedal released.

2 After 3 seconds, fully depress accelerator pedal and then release it. Quickly repeat this cycle 5 times within § seconds (end in released position).

3 Fully depress accelerator pedal 7 seconds after releasing it, and keep that position approximately 10 seconds (until MIL blinks}. Diagnostic test
mode |l selfdiagnoestic results starts.

4 Return accelerator pedal. Execute self-diagnosis.

- Perform self-diagnosis with ignition switch CON. [Diagnostic test mode Il (self-dlagnostic results)]

» Starting engine in Diagnostic test mode Il (self-diagnostic resuits) apens heated oxygen sensar monitor. [Diagnostic test mode I (heated
oxygen sensor monitor)]

+ Tumning ignition switch OFF returns to mode 1 automatically. [Normal condition)

CAUTION: Count time accurately with watch or equivalent.
If mode 1 does not tum 1o mode 2, turn ignition switch OFF and wait for at teast 10 seconds.

[Self-diagnosis results erasing procedure]

1 Fully depress accelerator pedal in Diagnostic test mode |l (self-diagnostic results), and keep the position at least 10 seconds.  Sel-diagnostic
results are erased.
- Release accelerator pedal. Make sure self-diagnostic results are erased.
« Tuming ignition swilch OFF returns to mode 1.

Ignition ON I: .
switch oFt
Within 7 sec. Start Diagnostic test mode Il 10 sec. !
3 sec 5lsec (self-diagnostic results) orlonger  Erase self-diagnastic result
Fully-open 12345 :r \ g ‘, 4

Accslerator Approx. 10 sec. "’ 3
pedal -

Fully-closed
Diagnosis test mode Mode 1 {normal condition) Mode 2 {self-diagnosis) Mode 1

ECMO282

CHECK
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TROUBLE DIAGNOSIS

Self-diagnosis Function (without SST) (Cont'd)
DIAGNOSTIC TEST MODE Il - SELF-DIAGNOSTIC

RESULTS

Example of code No. 1320

ON
OFF

Example of code No. 0100 5 5

0.6 0.3 sec.

0.3 sec.

03sec. X10
0.6sec. X 10 Sec.

0.3 sec X 10

s In this mode, the MIL blinks (indicating the DTC) to identify the
system that returned a malfunction.
e |fno DTC is detected, DTC "0000" is displayed.

_ON
OFF
0.6sec. X 10 G.3sec. X 10
0.3sec X 10
ECMuza4
DISPLAY ITEM LIST
DTC
(code Diagnosis item Malfunction Return Condition MIL Trip
nurmber)
0000 NO DTC * No malfunction is detected in any of the circuits. - -
Mass air flow sensor (MAFS) ¢ When enging is stopped (ignition switch ON) and mass air ON 1
flow sensor output voltage has been 9V or more for
predetermined period.
P0102  Mass air flow sensor * Mass air flow sensor Low Input (open)
P0103  Mass air flow sensor ¢ Mass air flow sensor High input (short)
Engine coolant temperaturs | * Engine coolant temperature sensor output voltage has been ON 2
sensor (ECTS) (CIRCUIT) approximately 8V or more (open) or less than 0.66V (short)
for predetermined period.
PO117 sE:r?:;? coolant  temperature e Engine coolant temperature sensor Low Input (open)
Po118 SE:r?;Z? coolant  femperature |, Engine coofant iemperature sensor High Input (short)
Throttle position sensor signal | » Sensor power supply voltage has a malfunction. ON* 1
circuit = Throttle position sensor signal circuit is open or shortad.
= A malfunction occurs in relation batween throttle position
sensors 1 and 2.
* When the fully-closed position learning value was unusually
small or was not learning.
P0122  Throttle position sensor e TPS2 Low Input malfunction
P0123  Throttle position sensor e TPS2 High Input malfunction
P0222  Throttle position sensor 1 ¢ TPS1 Low Input malfunction
P0223  Throttle position sensor 1 « TPSt High Input malfunction
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TROUBLE DIAGNOSIS

DTC
{code Diagnosis itern Malfunction Return Condition MIL Trip
number}
Acceleration sensor  signal | » Accelerator pedal posltion sensor signal circult is open or ON* 1
cirouit shorted.
= A malfunction oecurs in relation between accelerator pedal
position sensors 1 and 2.
P2138 Accelerator pedal posision . .
sensor non adjusiment ® APS1-2 conformity malfunction
P2122  Accelerator pedal position | APS1 Low Input malfunction
sensor 1
P2123 Acceleraior pedal position| . I
: sensor 1 APS1 High Input malfunction
P2127 Accelerator pedal position| APS2 Low Input malfunction
sensor 2
P2128  Accelerator pedai  position | APS2 High Input malfunction
sensor 2
Heated oxygen sensor (circuit) | Heoated oxygen sensor signal circuit is open. ON 2
P0134 Heated oxygen sensor B1 ‘ » Fr 02/S open diagnosis (bank 1)
Heated oxygen sensor signal | Heated oxygen sensor output voltage is higher than normal ON 2
(short circuit) (2V or more).
P0132 Heated oxygen sensor B1 » Fr 02/ malfunctioning voltage diagnosts (bank 1)
Heated oxygen sensor heater | » Heated oxygen sensgor signal circuit is open. ON 2
PC171  Fuel system LEAN B1 + After warming up engine, mixture ratio is too lean and ON 2
heated oxygen sensor output is stuck and not inverted.
P0172  Fuel system RICH B1 = Affer watming up engine, mixture ratio is too rich and heated ON 2
oxygen sensor output is stuck and not inverted.
Crankshaft position sensor | The crankshaft position sensor (POS) signal is not detected ON 2
1&deg; (POS) signal circult for a predetermined time at the engine start or during engine
running {during camshaft position sensor (REF) signal
input).
» The crankshaft position sensor (POS) signal irregular
waveform is detected for a predsterminad time during
engine running (during camshaft position sensor (REF)
signal input).
P0335  Ring gear open circuit POS » Hall POS sensor open diagnosis at start
P0335  Ring gear open circuit POS ® Hall POS sensor open diagnosis after start
P0335  Ring gear open circuit POS » Hall POS sensor instantanecus/noise/damaged testh
diagnosis
Crankshaft position sensor |« Al start-up, nc camshaft position sensor (REF) signal has ON 2
120&deqg; {REF) signal circuit been detected for more than a predetarmined period.
= The camshaft position sensor (REF) signal is not detected
for a predetermined time during engine running (during
crankshaft position sensor (POS}) signal input).
= A camshaft pesition sensor (REF} signal irregular waveform
is detected for & predetermined time during engine running
{during crankshaft position sensor (POS) signal input).
P0340  Crankshaft position sensor » Hall PHASE sensor open diagnosls at start
P0340 Crankshaft position sensor » Hall PHASE sensor open diagnosis after start
P0340  Crankshaft position sensor » Hall PHASE sensor instantaneous/noise/damaged testh
diagnosis
P0O350  Ignition primary signal * Ignition primary signal diagnosis
PO5S00  Vehicle spsed signal system * Vehicle senser signal has not been input under some ON 2

condition for a predetermined time during driving after
warming up.
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TROUBLE DIAGNOSIS

(E:c?e Diagnosis item Malfunction Return Condition MIL Trip
number}
Engine control module = CPU system or circuits in ECM have a malfunction. ON* 1or2
Pog05  Contral unit » SYNC monitoring parts diagnosis {Note)
P080s  Coniro! unit « ALU function diagnosis
POB805  Control unit * Parts setting calculation exercise diagnosis
PO605  Control unit ¢ Calculation result collection function diagnosis
P0O605  Control unit * AD diagnosis
Pas0s  Control unit * CPU function diagnosis
P0805  Contrel unit * TP& 4 time input diagnosis
Posos  Control unlt » VAPO M-S diagnosis
Poe05  Control unit * APO M-S diagnosis
POB805  Contral unit * Throttle target position diagnosis
P0o605s  Control unit * Engine coolant temperature sensor M-8 diagnosis
PO605  Control unit * TQHOAP malfunction diagnosis
P0605  Contrel unlt « TTEFTD diagnosis
P0805  Control unit * TATE diagnosis
PC605  Controf unit * TTEP diagnosis
P0B05  Control unit * S/SOFF system diagnosis
PO60O5  Control unit * Task execution cycle diagnosis {(main)
Pos05  Control unit « ROM function diagnosis {main)
PDE0S  Control unit « RAM function diagnosis (main)
Po605  Control unit * WTD function diagnosis (main)
P06G5  Control unit » Timer/clock function diagnosis (main)
POBOS  Coniro! unit * EEP-ROM writing diagnosis {(main}
POB05  Control unit * EEP-ROM reading diagnosis {main)
PO805  Control unit * ROM function diagnosis (sub}
PO605  Control unit * RAM function diagnosis {sub) )
ECM power supply circuit * Power is not supplied to ECM for some time. ON 2
P1085 ECM power supply system + Backup RAM system diagnosis (main)
Electric throttle control actuator | * Because of mechanical malfunction of electric throttle ON* 1
control actuator, electric throttle control actuator does not
operate normally.
P1121  Throttle actuator + Heturn spring diagnosis
P1121  Throttle actuator » Default mechanism diagnosis
P1121  Throtile actuator * Throttle open locking diagnosis
Electric throfile control function | » When a malfunction occurrad due to the correlation betweaen ON~ 1
the target throttle position and the actual throttle position.
» Over current flows into throttle motor control circuit.
Pi122  Throttle F/B ¢ Throtile F/B control system monitoring diagnosis
P1122  Throttle F/B = Throtile servo malfunction diagnosis
Throttle control motor relay [ » When throitle control motor relay has been locked ON or ON* ON
circuit OFF. {Locked Locked:1
P1123  Throttle control motor relay » Relay ON locking diagnosis ON)
P1123  Throttle control motor relay * Relay OFF locking diagnosis ch:ll:gd:
P1i24 Throtile control motor relay | = Throttle control motor power supply system short 2
power supply malfunction
P1126 Throtlle conirol motor relay |+ Throttle control motor power supply system open
power supply malfunction
1128  Throttle control motor * Throttle control motor systemn short malfunetion
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TROUBLE DIAGNOSIS

DTC
{code Diagnosis item Malfunction Return Condition MIL Trip

number)

Enging over temperature | **Engine coolant temperature sensor output voltage has been ON 1

{Overheat) approximately 0.35V or lower for a predetermined period of

tima. (with the coolant temperature sensor harmal).

1217 ngé?ﬁeat) over  temperature =Engine over temperature (Overhaat)

Overheat (STEP1) »\When engine coolant temperature is 110° - -
P1218 Overheat (STEP 1) »Qverheat (STEP 1)

LPG injector 1 malfunction + LPG injector signal circuit is epen. - -
P1240 '(-I':Ecﬁ;’)' NJ 1 malfunction | ,,) e Ny 1 malfunction (Injection)

LPG injector 1 malfunction » | PG injector signal circuit is open, - -
P1241 ;T;.EQ)N J 2 malfunction (No » PG F/INJ 2 malfunction (No Injection)
P1242 LPG injector 2 maliunction » LPG injector signal circuit is open. - -
P1243 LPG injector 2 malfunction PG injector signal circuit is open. - -
P1244 ::ﬁun;:sln pressure sensor =| PG fuel prassure sensor signal circuit is open. ) )

LPG fuel pressure senser | LPG fusl pressure sensor output voltage is higher than - -

malfunction normal {7V or mors).
P1245 Il-nl:;itf;eallfzgistlsolge sensor High «| PG fuel pressure sensor High Input malfunction

LPG vaporizer maifunction »| PG fuel pressure is excessively high. - -
P1249 tre(:sure T:If::;t ::c:g::lngan d :ﬂ:: » PG malfunctioning fuel pressure Is detected and fuel

pressure is excessively high. pressure is excessively high.
P1250 LPG vaporizer malfunction = LPG fuel pressure is excessively low. - -
P1320  Ignition signal system «|gnition signal has not been continuously generated while ON 2

the engine is running.

P1805 Brake switch signal circuit » Brake switch signal circuit is open or shorted, ON 2
P18i2 ::Z:;Il:]ngctio n brake switeh |, When inching brake switch has been locked ON. i i
FIB13  Inoting brake  SWitch! \up0n inching brake switch has been locked OFF. - -

Note: Number of trips varies depending on diagnosls content.
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TROUBLE DIAGNOSIS

ON (LEAN)

OFF {RICH) ¢~ ]_I L
LEAN: A/A+B)X100
RICH :B/A{A+B)X100

@]

Duty ratio of 1 cycle {

ECM0285

Self-diagnosis Function (without SST) (Cont'd)

Trip 1: If 2 malfunction is detected by self-diagnosis between the
time ignition switch is turned ON (engine is running) and then turned
OFF (this is defined as "trip"), MIL is lit. The corresponding DTC is
recorded immediately after detection.

Trip 2: When a malfunction is detected by self-diagnosis for the first
time in the first trip, a tentative DTC is recorded. If the same
malfunction is detected again by self-diagnosis in the next trip
(second trip), MIL is lit and the corresponding final DTC is recorded.
Even when 1st trip DTC is being memorized, the appropriate trouble
code is displayed as self-diagnostic results by MIL.

CONDITIONS TO TURN OFF MIL

» Tha MIL, marked with *, is turned off when ignition switch is
turned ON (engine starts) again after normal state is resumed.

«  For other self-diagnostic items, self-diagnostic results shall be
erased by turning ignition switch to OFF after normal operation
is resumed.

DIAGNOSTIC TEST MODE Il - HEATED OXYGEN
SENSOR MONITOR

* In this mode, status of air-fuel ratio is displayed by blinking of
MIL.

e Make sure that MIL blinks at least 5 times within 10 seconds
after warming up engine and keeping engine speed at
approximately 2,000 rpm.

NOTE:
*  Alhough air-fuel ratio feedback control is active at idle, increase
engine speed and check.

»  During air-fuel ratio feedback control
Heated oxygen sensor output is large (rich): OFF
Heated oxygen sensor output is small (lean): ON

«  Airfuel ratio feedback control is stopped: OFF

*  Airfuel ratio feedback control is clamped: State immediately
befare clamping is maintained.

SST Reference Value in Data Monitor

* Values in the table are reference values.

»  Values in the table are values detected in ECM or input/output
values sent from ECM. Thus, they may differ from actual part
values. [Example: ignition timing checked using timing light and
display on "IGN TIMING" screen in "DATA MONITOR" mode
could be different. This happens because values on "IGN
TIMING" screen is calculated by ECM using input signal from
various sensors. They are crankshaft position sensor (POS)
and other ignition timing related sensors.]
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SST Reference Value in Data Monitor (Cont'd)

Menitor item Measuring condition Reference value
ENG SPEED Almost In accordance
MAS A/F SE * After engine warming up At Idle Approx. 1.3V
: ﬁzl?;:;zr lever: N At approx. 2,000 rpm Approx. 1.6V
B/FUEL SCHDL » After engine warming up At ldle Approx. 2.5 - 4 msec
. ﬁg‘f:;gr lever: N At approx. 2,000 rpm
A/F ALPHA = After engine warming up At Idle Approx. 80 - 110%
COOLANT TEMP/S * After engine warming up Approx. 80°C or more
HO231 = After engine warming up At ldle Changes between approx. 0.1 -
0.4V«0.6- 0.9V
Maintain at approx. 2,000 rpm Changes betwesn approx. 0.1 -
0.4V« 0.6 - 0.8V
HO281 MNTR » After engine warming up At Ildle Switches slowly between
LEAN = RICH.
Maintain at approx. 2,000 rpm Switches between LEAN # RICH at
least 5 times for 10 seconds.
VHCL SPEED SE * Drive, and compare with the value displayed on speedometer. Almost in accordance
BATTERY VOLT « Ignition switch: ON (with engine stopped) Approx. 11 - 14V
ACCEL SEN 1 ‘ » Afler engine warming up At Idle Approx. 0.6 - 0.65V
ACCEL SEN2 Approx. 2,000 rpm Approx. 0.75 - 0.8V
lgnition switch ON with accelerator | Approx. 4.1 - 4.3V
pedal depressed (With engine
stopped)
THRTL SEN 1 » Aftar engine warming up At ldle Approx. 0.5 - 0.55V
THRTL SEN 2 Approx. 2,000 rpm Approx. 0.65 - 0.7V
Ignition switch ON with accelerator | Approx. 0.7 - 0.75V
pedal depressed (With engine
stopped)
P/N POSI SW » |gnition switch: ON N position ON
Other than above OFF
LOAD SIGNAL « Ignition switch: ON Headlamp switch: ON ON
Above switch: OFF QOFF
IGNITION SW * [gnition switch: ON—OFF ON—-OFF
BRAKE SW » |gnition switch: ON Brake pedal depressed ON
' Brake pedal released OFF
INJ PULSE » After engine warming up At Idle Approx. 2 - 4 msec
i ﬁz'fo";‘c’lr lever: N At approx. 2,000 rpm
IGN TIMING » After engine warming up At ldle Approx. 15°BTDC
: ﬁz'fc‘::;’ lever: N At approx. 2,000 rpm Approx. 30 - 40°'BTDC
Incalculable e Aftar engine warming up At |dle Approx. 0 - 20%

» Selector lever: N

At approx. 2,000 rpm

Approx. 14 - 28%

* No |oad
FUEL PUMP RLY » For 1 second after ignition switch is ON ON
» While engine is running and cranking
e Other than above OFF
THRTL RELAY * Ignition switch: ON—OFF ON — OFF
HO251 HTR » After engine warmed up (at idle) | Approx. ? rpm or more OFF
Other than above ON

EC-62




TROUBLE DIAGNOSIS

Monitor item

Measuring condition Reference vaiua

IDL AV LEARN

» After sngine warmed up (at idle) | Idle air volume learning DONE

» All electrical load switches: OFF | completed.

* Selector lever: N

» Throttle valve closed position
learning completed

Idle air volume learning not yet YET
completed.

Fail-Safe Function

« When any of the critical sensors or systems sends a
malfunction message, the fail-safe function estimates the
driving conditions with other input signals and selects safer
conditions for engine (vehicle} control, based on data previously
stored in ECM.

Related sensors Malfur}gtion Fall-safe MIL
condition
Mass air flow sensor Same as self- » Selects fusl injection pulse width depending cn engine speed ON
dlagnosis and throttle position so the vehicle can be driven. However, fuel
malfunction detection | injection will be inhibited (fuel cut-off) when engine speed
conditions. exceeds approximately 2,400 rpm.

Engine coolant
temperature sensor

Accelerator pedal
pasition sensor

Throttle position sensor

MIL

= |ldle speed is 800 rpm.

= Uses the estimated engine coolant temperature {varies with ON
elapsed time after starf) to perform controls so ihe vehicle can
be driven.

* Fuel injection will be inhibited when 1 circuit is opened. Release ON

valve mechanically untii it can drive at iow speed when
disconnecting connector.

= Fixes output to a preset value so the vehicle can be driven. ON
However, fuel Injection will be inhibited (fuel cut-off) when
engine speed exceeds approximately 2,500 rpm.

* Fuel Injector will be inhibited at approximately 2,500 rpm to -
prevent MIL malfunction if exhaust performance and driving
performance malfunctions are occurring.
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POWER SUPPLY AND GROUND SYSTEM

ECM Input/Output Sigrial Specifications

Measure voltage between terminals shown below and ground using
a circuit tester.

Terminal Signal name Measurement condition Measured value
111 ECM & IGN cuoil relay For approximately 10 seconds with Approx. 1V
ignition switch ON and after ignition
switch OFF

Approximately 10 seconds or more after | Battery voltage
ignitien switch OFF

108 . Ignition gwitch Ignition switch ON

119 Power supply for ECM

120

121 Power supply for ECM (Back-up) Always

1 Ground Approx. OV
115

116

Circuit Diagram

ECM relay — To ignition ¢ail

— 119
I 20

O >

6

3l 15 1

g—’w‘ z 11 115

l_'E ECM 116
121

108

ECM0286
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CRANKSHAFT POSITION SENSOR 1° (POS)

ECM Input/Output Signal Specifications

Check waveform between terminals shown below and ground using
an oscilloscope.

Terminal Signal name At cranking At idle after warming up At approx. 2,000 rpm
13 Crankshaft position At cranking: Approx. 2.6V Atidling: Approx. 2.5V Approx, 2.5V
sensor 1° (POS})
v ) T1 v
6 1 - 6 = 6
4 I 4 4
2 2 2
0 — L bt o L3 o
2 o5
0.5ms . .Sms| .Sms
] N 1
ECMO287 ECMO288 ECMO289
Numerical values {reference values) are obtained using an analog
circuit tester.
Circuit Diagram
ECM relay
S 6| —F~ 17 - 110
=4 [~ fro oy
| 1 PSR 2 111
ECM
Crankshaf; position sensor [7]5]
(integrated into the distributory  [6]3]
h 4
g BT ’
1 Ground 1 i 1
- ECMO290

Component Parts Inspection
CRANKSHAFT POSITION SENSOR

* Remove distributor (with the harness connector connected)
CONNECT from the engine.

Turn ignition switch ON.

Slowly turn the crankshafi position sensor shaft by hand and
check voltage between terminal 3 and ground.

&
=
™
ﬁ%

3 - Ground (1° signal):
AT o o Approx. 0.2 or 5V
( 617 ) i CAUTION:
« Check voltage after disconnecting the injector fuse to
= inhibit injector operation.
Echo21 Malfunctions may or may not be accurately detected by

self-diagnosis depending on how the shaft is turned. Note
that there is no malfunction in this case.
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CRANKSHAFT POSITION SENSOR 120° (REF) SIGNAL CIRCUIT

ECM Input/Output Signal Specifications

Check waveform between terminals shown below and ground using

an oscilloscope.
Numerical values {reference values) are obtained using an analog

circuit tester.

Terminal Signal name At cranking At idle after warming up At approx. 2,000 rpm
14 Crankshaft position At cranking: Approx. 0.5V At idling: Approx. 0.5V Approx. 0.5V
sansor 120° (REF)
V) (v} T Vi) T
6k 6 6
4 4 — 4
2 2 = 2 .
0 ] — 0
1 Oms +—L-10ms = 10ms
L
ECM0202 ECMD2g3 ECM0294
Circuit Diagram
ECM relay
e 8o o 7 & 119
@ M ‘ g B e
2 O
AN 1 2 .
[2 o 1] ECM
Crankshaft position sensor [715]
(integrated into the distributor) [613]
Ad Powar supply | 2
g% REF 4J'ﬁ 14
Ground 1] _‘-L 1
- ECM0295

Component Parts Inspection
CRANKSHAFT POSITION SENSOR

» Remove distributor (with the harness connector connected)

from the engine.
»  Turnignition switch ON.
e Slowly turn the crankshaft position sensor shaft by hand and
check voltage between terminal 4 and ground.
4 - Ground (120" signal): Approx. 0.2 or 5V

CAUTION:
» Check voltage after disconnecting the injector fuse to
inhibit injector operation.
Malfunctions may or may not be accurately detected by
ECM0296 self-diagnosis depending on how the shaft is turned. Note
that there is no malfunction in this case.
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MASS AIR FLOW SENSOR SYSTEM

SST Data Monitor Display

Monitor tem At idle after warming up At approx. 2,000 rpm

MAS A/F SE Approx. 1.3V Approx. 1.6V
ECM Input/Output Signal Specifications
Measure voltage between terminals shown below and ground using
a circuit tester.

Terminal Signal name At cranking At idle after warming up At approx. 2,000 rpm
51 Mass air flow sensor Approx. 1.5V Approx. 1.3V Approx. 1.5V
&7 Mass air flow sensor Approx. OV

ground

Circuit Diagram

ECM relay

I

J—=15

8| 5+ (1
—oo—r—‘f

118
120

.

To ignition coil

Mass air flow sensor

il

Q0 O
2

51
67

X

g

=2
ot
g

m Intake air temperature sensor

d12]s[4]®

ll—“
ml— r.:l.h o

ECM 34

ECMO0297

€M

<1
(172]z]afs)

o ©

|

ECM0268

Component Parts Inspection
MASS AIR FLOW SENSOR

1. Remove mass air flow sensor.

2. Turn ignition switch to ON. While blowing air into the mass air
flow sensor from the air cleaner case side, check output voltage
between terminal 3 and ground.

No air blowing:
Approx. 1V
With air blowing:
Approx. 1.3V
{The more the air is blown, the higher the voltage is.)

NOTE:
e If air is blown from the air duct side, the voltage becomes lower.
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ENGINE COOLANT TEMPERATURE SENSOR SYSTEM

SST data monitor display

At idle At approx. 2,000 rpm

Monitor ltem

COOLANT TEMP/S After warming up engine: Approx. 80" C (176°F) or more

ECM Input/Output Signal Specifications

Measurs voltage between terminals shown below and ground using
W a circuit tester.

Terminal Signal name At Idie At apprr:; 2,000

73 Engine coolant Engine coolant iemperature at approx. 20°C

35
temperature senscer | (68°F): Approx. 3.5V
Engine coolant temperature at approx. 80°C

(176°F): Approx. 1.2V

Voltage

1.2

70 (68) 80 (178) °C CF)
c NOTE:
oolant temperature i .

ECM0389 »s if engine coolant temperature sensor has a malfunction, the
value of engine coolant temperature signal is changed along
with start-up time by fail-safe to enable normal operation.

Circuit Diagram

Engine coclant temperature sensor

2 : 73
[ et

67 ECM

ECMO0300

Component Parts Inspection
ENGINE COOLANT TEMPERATURE SENSOR

(k) ' Check resistance between terminals 1 and 2 on the engine cooclant

temperature sensor.

Resistance
Coolant temperature at approx. 20°C (68°F):

zS Approx. 2.5 kQ
' Coolant temperature at approx. 80°C (176°F):
0.3 Approx. 0.3 kQ ‘

Resistance

20 (68) 80 (176) °C CF)

Coolant temperature
EGMO380
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HEATED OXYGEN SENSOR SYSTEM

SST Data Monitor Display

Monitor item At idle after warming up At approx. 2,000 rpm
HO251 Changes between approx. 0.1 - 0.4V &> approx. 0.6 - 0.9V
HO251 MNTR RICH and LEAN alternate slowly. RICH and LEAN alternate at least 5 times in
10 seconds.

ECM Input/Output Signal Specifications

Check waveform between terminals shown below and ground using
an oscilloscope,

Terminal Signal name At idle after warming up At approx. 2,000 rpm
35 Heated oxygen sensor Air conditioner OFF Changes betwesn approx. 0 - 0.3V —
) : Clamps between approx. 0 - 0.7V. approx. 0.5 - 1.0V

Alr conditioner ON
: Changes between approx. 0 - 0.3V —
approx. 0.5 - 1.0V

v v

—

N Y EEENEEEREE
ENAVAV AR IAY 08
0| 4]
Is -—18
ECM0302 l ECMO0303

Numerical values (reference values) are obtained using an analog
circuit tester.

Circuit Diagram

2[4/

Heated oxygen sensor

GH—Db—G o =~ 2L AMV 3 24
—’\N‘\,—H1 35 ECM
4 18

ECMO304
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VEHICLE SPEED SENSOR SYSTEM

SST Data Monitor Display

Driving

Monitor item

At ldle

Almost in accordance with the speedometer display

VHCL SPEED SE

ECM input/Output Signal Specifications

Check waveform between terminals shown below and ground using

an oscilloscope.

Vehicle running at approx. 40 km/h

Terminal Signal name At Idle
63 Vehlcle speed signal Approx. 4.6V or 0V Approx. 2,3V
T T
< RAARA
0
2 0r||1$

ECMO305
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THROTTLE POSITION SENSOR SYSTEM

SST Data Monitor Display

Monitor item At idle after warming up At approx. 2,000 rpm
THRTL SEN 1
Approx. 0.5 - 0.55V Approx. 0.65 - 0.7V
THRTL SEN 2
ECM Input/Output Signal Specifications
Measure voltage between terminals shown below and ground using
a circuit tester.
Terminal . Signal name At idle after warming up At approx. 2,000 rpm
47 Sensor power supply (Throttle position sehsor) Approx. 5V
66 Sensor ground (Throttle position sensor) Approx. 0V
50 Throttle position senser 1 Approx. 0.6V Approx. 0.7V
69 Throtile position sensor 2 Approx. 4.5V Approx. 4.4V
Circuit Diagram
Throtle Power supply | | }—tt 47
T3 . | position = Signal 1 4 — o 50
(4 5 5) %‘g sensor 1 Ground 5 1 .' T 66
£3 i o Accelerator padal
Thrott . Lo
B REs L e P e RS
2T &g p—
Inréﬁ%tﬁ'?efé’y” trol Throttle control motor gzz: 2 P i
G- = B R
pmkidup 104
= ECM0307
Component Parts Inspection
CONNEC THROTTLE POSITION SENSOR 1, 2 (ELECTRIC
. THROTTLE CONTROL ACTUATOR ASSEMBLY)
ECM connecior Check voltage between ECM terminal 50, 69 and ground.
50, 69 Refer to EC section, "ECM Input/Output Signal Specifications" for
the voltage.
1V
CAUTION:
R, s Make sure that there Is no moisture around connector
" when removing and installing throttle position sensor
connector. If there are any water drops, completely wipe
= EcMosos them off.

Do not apply voltage to throttle position sensor terminal.
Perform "Throttle Valve Closed Position Learning” if
disconnecting connector. Perform if replacing electric
throttle control actuator. (Refer to EC section, "Throttle
Valve Closed Position Learning and Idie Air Volume
Learning”.)

* Do not disassemble electric throttle control actuator.
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ACCELERATOR PEDAL POSITION SENSOR SYSTEM

SST Data Monitor Display

Monitor itern At Idie At approx. 2,000 rpm

ACCEL SEN1
Approx. 0.6 - 0.65V Approx. 0.75 - 0.8V

ACCEL SEN 2

ECM input/Output Signal Specifications

Measure voltage between terminais shown beiow and ground using

a circuit tester.

Terminal Signal name At ldle At approx. 2,000 rpm
a8z Sensor ground Approx. 0V
83 Accelerator pedal position sensor 2 ground Approx. OV
o0 Sensor power supply Approx. 5V
o Accelerator pedal position sensor 2 power supply Approx. 2.5V
98 Accelerator pedal position sensor 2 Approx. 0.3V Approx. 0.35V
106 Accelerator pedal position sensor 1 Approx. 0.6V Approx. 0.65V

NOTE:

*  When the accelerator pedal is depressed slowly from the fully-
closed position, the voltage must increase in proportion to the
opening of the throttle. [Ignition switch ON (engine stopped)]

Ignition switch ON with engine Ignition switch ON wiih engine
Terminal Signal name stopped Accelerator pedal is fully | stopped Accelerator pedal is fully
depressed released
98 Accelerator pedal position sensor 2 Approx. 0.3V Approx. 2V
106 Accelerator pedal position sensor 1 Approx. 0.6V Approx. 4.2V

Circuit Diagram

"§ Power supply | 6 96

Accelerator pedal %.___ i
%‘ position sengor 1 Signal 1 5 106
il ™ = Ground k] 82

11203 £

5 —— Power supply | 4 91

\4[5]6/ Aceelerator peda = ;
g position sensor 2 3 Signal 2 2 98
- Ground 1 83

ECM

ECM0302
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ACCELERATOR PEDAL POSITION SENSOR SYSTEM

f

ECM connector

106, 98

|

ECM0310

Component Parts Inspection

ACCELERATOR PEDAL POSITION SENSORS 1, 2
(ACCELERATOR WORK UNIT)

Check voltage between ECM terminal 98, 106 and ground.
Refer to EC section, "ECM Input/Output Signal Specifications” for

the voltage.

CAUTION:
« Do not apply voltage to accelerator pedal position sensor

terminal.
«» Do not disassemble accelerator work unit.
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PNP SWITCH SYSTEM

SST Data Monitor Display

Monitor itarn ‘ Neuiral or N/P position Other than the left

P/N POSI 8W ON OFF

ECM Input/Output Signal Specifications

Measure voltage between terminals shown below and ground using
a circult tester.

“Terminal Signal name Neutral or N/P position Cther than the left

102 PNP switch Approx. OV Battery voltage (A/T models)
Approx. 4.8V (MT modsls)

Circuit Diagram

Ignition switch Inhkibitor relay
ST T
/\ < To starter motor
BAT <] - _
7 o O
’——fO'O‘
- 102 gom
PNP switch
T
ECMGat13

Component Parts Inspection

INHIBITER SWITCH
Refer to “INHIBITER SWITCH".

NEUTRAL SWITCH
Refer to *POSITION SWITCH".
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STOP LAMP SWITCH SYSTEM

SST Data Monitor Display

Monitor item Brake pedal released Brake pedal delpressed

BRAKE SW OFF ON
ECM Input/Output Signal Specifications
Measure voitage between terminals shown below and ground using
a circuit tester.

Terminal Signal name Brake pedal released Brake pedal depressed

101 Stop lamp switch Approx. OV Battery voltage

Circuit Diagram
Stop lamp switch
BAT 7 <} ~. 25 o) 101 EGM
[1]2]
ECMOa14

Component Parts Inspection

STOP LAMP SWITCH

DISCONNECT res=
@ Check continuity between stop lamp swiich terminals 1 and 2.
- Brake pedal released:

Continuity should not exist.

m Brake pedal depressed:
Continuity should exist.

ECMO0315
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ELECTRIC LOAD SWITCH SYSTEM

SST Data Monitor Display

Monitor item Headlarmp switch OFF Headlamp switch ON
LOAD SIGNAL OFF ON

ECM Input/Output Signal Specifications

Measure voltage between terminals shown below and ground using
a circuit tester.

‘Terminal Signal name Headlamp swiich OFF Headlamp switch ON

84 Headlamp switch Approx. 0V Baftery voitage

Circuit Diagram

ECM

Headlamp switch 84

ECM0316

EC-76



IGNITION SYSTEM

SST Data Monitor Display

Monitor item At idle after warming up At approx. 2,000 rpm

IGN TIMING Approx. 15°BTBC Approx. 30 - 40°BTDC

ECM Input/Output Signal Specifications

Check waveform between terminals shown below and ground using
an oscilloscope.

Terminal Signal name At cranking At idle after warming up At approx. 2,000 rpm

62 Ignition signal (power | Approx. 0.5V Approx. 0.5V Approx. 0.9V
transmission drive ) ‘ W w
; V) V) V)
signal} s 6 s
4 4 4
2 2 2
0 0 0

~+— 5ms +—= 6ma = 5ms
- |
ECM0317 ECMO0318 ECMO0319

Numerical values (reference values) are obtained using an analog
circuit tester.

Circuit Diagram

ECM relay
— _J
HEH P tJi—\_“g i il l_z Crankshaft ' = |61
[6]a] ?—O_O—g— 120 1‘1 — 11 1 g positian G — %
_F—’D‘O“——m d I--—' +| sensor Ignition coil z
[ 13/
Power
ECM transistor F

Distributor ANy
Resistor

Al
IIIIII @?
-TT =TT <T=T 6[7]8)

62

ECM0320
Component Parts Inspection
SPARK PLUG -
» Check electrode for dirt, damage, and wear and insulator for
Insulater Terminal damage. '
* Replace spark plug if necessary.
1! CAUTION:
e  Check terminals for looseness.
* Check insulator for cracks or damage.
—_ Point gap » Check for contamination by oil, water, and dust.
o Make sure that the spark plug gap is normal, using a feeler
gauge.
S Spark plug gap:

0.8 - 0.9 mm (0.031 - 0.035 in)
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IGNITION SYSTEM

Component Parts Inspection (Cont'd)

POWER TRANSISTOR
et ' - e Check resistance between terminals of the power transistor by
&} = %E,l applying and exchanging (+ and -} the inspection rods of an
> analog circuit tester.
5 Inspection Terminals and Results (at room temperature)

Positive probe to 8 and negative probe to 7:

8 ' Except 0 or ©Q

Positive probe to 7 and negative probe to 8:

-9 @
7 Except 0 or ocQ
Positive probe o 5 and negative probe to 8:
ECMo3z2 Except 0 or 00Q
Positive probe to 8 and negative probe 5:
coQ)
Positive probe to 7 and negative probe 5:
=:10)
Positive probe to 5 and negative probe to 7:
Except 0 or oof2
CAUTION:
= Do not use a digital circuit tester because the standard is
different.
» Check distribution functions (rotor and distributor cap) of the
distributor.
D,SCDNNECT R IGNITION COIL |
e@ \ \ T »  Check resistance of the following:
LH Primary coil resistance (5 - 6):
Approx. 2.2 kQ
/ ialalay Secondary coil resistance:
g T AINN \lsLTle Approx. 11.5 ke
v ) ) & (Between coil tower tip metal and 6 with the distributor
3 \ ' ~ cap removed.)

/<// =
] (Primary coil) o0

|7

HIGH-TENSION CABLE

1. Removal and installation

1) Remove intake manifold caver.

2) Disconnect spark plug side.

3) Disconnect distributor side and remove high-tension cable.

CAUTION FOR INSTALLATION

e Securely install distributor cap and high-tension code when
matching both cylinder numbers.

2. Inspection

» Check resistance of high-tension cable.
For No. 1 cylinder: Approx. 2.7 k
For No. 2 cylinder: Approx. 2.8 k&
For No. 3 cylinder: Approx. 4 k&2
For No. 4 cylinder: Approx. 5 kQ
For No. 5 cylinder: Approx. 5.2 k2
For No. 6 cylinder: Approx. 6.1 k&
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FUEL INJECTOR SYSTEM

SST Data Monitor Display

Monitor item At idle after warming up At approx. 2,000 rpm
INJ PULSE Approx. 2 - 4 msec
B/FUEL SCHDL Approx. 2.5 - 4 msec
ECM Input/Output Signal Specifications
Check waveform between terminals shown below and ground using
an oscilloscope.
Terminal Signal name At cranking At idle after warming up At approx. 2,000 rpm
21 Injector drive signal Approx. 10.5V Battery voltage Relatively lower than battery
22 voltage
23 v )
40 a0 \
40 30 a0 ;Vé
41 2o 20 10
42 '0 10 ! 20
0 0 0
20ms Z0ms 9
[ ] 20ms
ECM0324 ECMO0325 I T
ECM0326

Numerical values (reference values) are obtained using an analog
circuit tester.

Circuit Diagram

] U Not 2 23
. ) t#——— Crankshaft position
" No.2 42 sensor signal
) 1 2 ECM
Injector m 2
1 1
1 2 21
! m 115
A Nos [2 40 116

ECMD327

DISCONNECT

e 24

EGM0320

Component Parts Inspection
INJECTOR

» Check resistance beiween each cylinder injecior terminals 1
and 2.
Standard resistance (all cylinders):
Approx. 14.5Q; (at room temperature)
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FUEL PUMP SYSTEM

SST Data Monitor Display

Moenitor item Fuel pump is not activated Fusl pump is operated

Fuel pump OFF ON

ECM Input/Output Signal Specifications

Measure voltage between terminals shown below and ground using
a circuit tester.

For approx. 1 second after ignition

switch is turned ON At cranking, engine running

Terminal Signal name

113 Fuel pump relay Approx. 1V Approx. 1V
(after approx. 1 second: Battery voltage)

Circuit Diagram

123
R \4]5]6/
gnition relay Fuel purnp relay Fuel pump

— 2o S
2| ] 1] el

1 B | Condenser 13 ECM
- IGN

pot~~-—— Cranksheft posiion
sensor signel

ECM0329

Component Parts Inspection
FUEL PUMP

Check resistance between terminals 3 and 6.
Resistance: Approx. 12 (at room temperature)
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THROTTLE CONTROL MOTOR SYSTEM

ECM Input/Output Signal Specifications

Measure voltage between terminals shown below and ground using
a circuit tester.

Terminal

Signal name

At idle after warming up At approx. 2,000 rpm

Throttle controf motor 2 (Close)

Approx. 2 - 2.5V

Throttle control motor 1 (Open)

Approx, 0.1 - 0.15V

Circuit Diagram

5 | Throtie Power supply | 1 H—— 47

Tal3 § position % Signal 1 4 E— = 5O

Q _51;;\ B sensor 1 Ground 5 L . T 66

3 8 | Throtle T ‘ Y PR anber
(2 : 1] g Cheorz | Senaz 2 - Y % Ecm Sgnal

£ 0 6 Fa 5

e Syl E Throttle cantrol matar CIZ'“:; : L1 x

CID S SN ik 3

5 L 3 104 1
—d T
= ECMO330
Component Parts Inspection
—— ELECTRIC THROTTLE CONTROL MOTOR
@ € (ELECTRIC THROTTLE CONTROL ACTUATOR
- ASSEMBLY)
(1]213 Check resistance between electric throttle control motor (throtile
4156} position sensor connector) terminals 3 and 6.
Resistance: Approx. 1-15Q; [at 25°C (77" F)]
@ CAUTION:

s Make sure that there Is no moisture around connector
@ when removing and installing throttle position sensor
ECMo322 connector. If there are any water drops, completely wipe

them off.

Do not apply voltage to electric throttle confrol motor
terminal.

Perform "Throttle Vaive Closed Posltion Learning" if
disconnecting connector. Perform if replacing electric
throttle control actuator. (Refer to EC sectlon), "Throttle
vValve Closed Position Learning and Idle Air Volume
Learning".)

Do not disassemble electric throttle control actuator.

EC-81




MIL SYSTEM

ECM Input/Output Signal Specifications
Measure voltage between terminals shown below and ground using
a circuit tester.

Warning lamp ON Warning lamp OFF

Terminal Signal name
30 MiL Approx. 0.1V Battery voltage
Circuit Diagram
ECM relay 1
Blo ol —120
? —o"“_o—g—-- To distributor
F_KGU\T 11
ECM
Malfunction indicator lamp 115
109 116
1
- ECMD333
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HEATED OXYGEN SENSOR HEATER SYSTEM

SST Data Monitor Display

Monitor item At idle after warming up
HG2S81 MTR ON

ECM Input/Output Signal Specifications

Measure voltage between terminals shown below and ground using
a circuit tester.

" Terminal Signal name At idle after warming up Approx. 3,600 rpm or more

24 Heated oxygen sensor heater open signal Approx. 0.3V Battery voltage

Circuit Diagram‘

||
2[4/
Heated oxygen sensor

E——Eo—~—EF—W—F 24
—J\/\/\/—H—1 35ECM

78

ECMO0334

Component Parts Inspection

HEATED OXYGEN SENSOR HEATER

DISCONNECT EE)
@ EED A Check resistance between heated oxygen sensor terminals 2 and 3.
‘ Resistance: Approx. 3.3 - 3.5Q

ECMO0335
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LPG ASSISTANCE INJECTOR SYSTEM

ECM Input/Output Signal Specifications

Check waveform between terminals shown below and ground using
an osciiloscope.

Terminal Signal name At ldle
24 LPG asslistance injector Battery voltage
Circuit Diagram
ECM relay
119
= ~ ool -
L T 3o o8 To ignition coil
1 2
i 111
2t Ecm
[6]3]
@ l LPG assistance injector }‘—l_-l:_ 11
ECM034p

EC

-84




PCV GAS RESTORATION DEVICE

System Diagram

Blow-by hose Change fusl gallery PCV valve
ﬁ for round pipe

PCV passage -
(12: combined use for front
of engine and push rod hole)

<a Atmosphere
4= PCV gas

¥

—

/.,
i/

st
Ho

\—«Q\?
Wi PCV valve
ECMO350
Removal and Installation of PCV Valve
1. Remove and install PCV hose.
2. Remove and install PCV valve.
PCV Valve Inspection
» Hissing noises should be heard from the air passage of the
Sucklng air Rocker cover side valve.

» Check continuity when blowing/sucking air to/from PCV valve
rocker cover side.

\\})\ﬂ Sowing 3 A oo

Blowmg air

ECMO0353
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FUEL CUT FUNCTION

Inspection Procedure

DATA MONITCR

DURING MONITORING NO DTC

ENGINE SPEED
INJ PULSE-B1

2500 rpm
3.0 msec

RECORD START

WoDE | BACK

LiaH | copy

DATA MONITOR

DURING MCNITORING I NC DTG

ENGINE $PEED
INJ PULSE-B1

1350 rpm
0,8 msec

RECQRD START

WODE | BACK |LIGHT | COPY

ECMOI5E

(@) WITH SsT

1. Check "INJ PULSE" in DATA MONITOR mode, and increase the
engine speed to approximately 2,500 rpm afier warming up
engine.

2. Make sure that "INJ PULSE" instantly drops to approximately
0.6 msec when accelerator pedal is released.

3

)

DISCONNECT s ~
gl 2

=]
1

\__./E
Test lamp
(12v.3.4W)

ECMO355

@& wWITHOUT sST

1. Warm up the engine sufficiently.

2. Disconnect harness connector of the injector and connect a test
lamp.

3. Release the accelerator pedal ai the engine speed of
approximately 2,500 rpm or more, and confirm test lamp goes
out for a moment.
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REMOVAL AND INSTALLATION OF ECM COMPONENTS

ECMo356

Screw
?/mm—z.o Nm
(0.1 - 0.2 kg-m,
\“ 9 - 17 in-1b)

Mass air flow sensor

Air horn

ECMD381

Engine coolant
temperature sensor
20-29N-m
(2.0 - 3.0 ke-m,
14 - 22 ft-1b}

Thermostat

housing

¢ Liquid gasket

Q . Not reusable

\—ﬁ/ Capper washer Q

ECMo3s2

Removal and Installation of ECM

1. Disconnect ECM connector.

2. Remove ECM together with ECM bracket.
3. Remove ECM bracket.

4. Install in the reverse order of removal.

CAUTION:

*  Perform "Throttle Valve Closed Position Learning and Idle
Air Volume Learning" after installation if replacing ECM.
{Refer to EC section, "Throttle Valve Closed Posltion
Learning and Idle Air Volume Learning”.)

Removal and Installation of Crankshaft
Position Sensor (Integrated Into the
Distributor)

Refer to EM section, "Removal and Installation".

Removal and Installation of Mass Air Flow
Sensor

1. Remove harness connector.
2. Remove mass air flow sensor assembly from air horn.

Removal and Installation of Engine Coolant
Temperature Sensor
1. Disconnect radiator drain plug, and drain coolant.

CAUTION:
¢ Make sure to drain when the coolant temperature is cold.

2. Remove harness connector.

3. Remove coolant temperature sensor using a socket specially
designed for removing and installing coolant temperature
sensors [commercially available: thermosensor socket
manufactured by KTC (part No.: B20T-19}] and similar parts.
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REMOVAL AND INSTALLATION OF ECM COMPONENTS

Mass air flow
sensor

Screw
Bolt ?/

Electric throttle
control actuator

ECM0374

Removal and Installation of Heated Oxygen
Sensor (With Heated Oxygen Sensor Heater)

1. Remove harness connector from hearted oxygen sensar.
2. Remove heated oxygen sensor using a socket designed for
heated oxygen sensor removal and installation (SST).

CAUTION:
« Handle it carefully and avoid impacts.

Removal and Installation of Throttle Position
Sensor (Electric Throttle Control Actuator
Assembly)

REMOVAL

1. Remove air duct from air horn.
2. Remove harness connector.

CAUTION:

* Also, remove harness connectors of mass air flow sensor,
LPG injector, and LPG fuel pressure sensor so that when
removing and installing air horn, LPG injection holder (LPG
and Combined) is performed at the same time.

3. Loosen bolts diagonally, remove air horn, LPG injection holder
(LPG or Combined) or air horn spacer (Gasoline), and then
remove electric throttle control actuator.

INSTALLATION
CAUTION FOR INSTALLATION
*  Uniformly tighten bolts diagonally in several steps.

CAUTION:

e Make sure that there is ho moisture around connector
when removing and installing throttle position sensor
connector. If there are any water drops, completely wipe
them off.

» Do not apply voltage to throttle position sensor terminal.

e Perform "Throttle Valve Closed Position Learning" if
disconnecting connector. Perform if replacing electric
throttle control actuator. (Refer to EC section, "Throttle
Valve Closed Position Learning and Idle Air Volume
Learning".)

* Do not disassemble electric throttle control actuator.
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REMOVAL AND INSTALLATION OF ECM COMPONENTS

Removal and Installation of Accelerator
Pedal Position Sensor (Accelerator Pedal
Assembly)

Refer to "Removal and Installation".

CAUTION:
s Do not disassemble accelerator pedal assembly and
remove sehsors and switches.

Removal and Installation of Intake Air
Temperature Sensor (With Mass Air Flow

Sensor)

e Refer to EC section, "Removal and Installation of Mass Air Flow
Sensor' because intake air temperature sensor is joined with
mass air flow sensor.

Removal and Installation of Ignition Coil
(Integrated in Distributor)

Refer to EM section, "Removal and Installation”.

Removal and Installation of Fuel Injector
Refer to EF section, "Removal and Installation”.

Removal and Installation of Fuel Pump

Refer to FL section, “Fuel Gauge, Fuel Filter, and Fuel Pump
Assembly”.

Removal and Installation of Throttle Control
Motor (Electric Throttle Control Actuator
Assembly)

Refer to EF section, "Removal and installation of throtile position
sensor (electric throttle control actuator assembly)®.
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REMOVAL AND INSTALLATION OF ECM COMPONENTS

Screw
[@]10-20

Electric throttle
control actuator

[QI I N+m (kg-m, in-lb} ECMO375

Lever

Drive unit

ECMD3E3

Removal and Instaliation of LPG Injector
Holder
REMOVAL

1. Remove air duct from air horn.

2. Remove harness connectors of mass air flow sensor, LPG
injector, and LPG fuel pressure sensor.

3. Loosen bolts in turn, remove air harn, and then remove injector
hoider.

INSTALLATION

1. Caution for installation
=  Uniformly tighten bolts diagonally in several steps.

CAUTION:

e Make sure that there is no moisture around connector
when removing and instaliing each connector. If there are
any water drops, completely wipe themn off.

* Do not apply voltage to each terminal.

LPG Injector Drive Unit

HOW TO DISCONNECT LPG INJECTOR DRIVE UNIT
CONNECTOR

1. Pull center of lever forward, and then disconnect tab from lever
and [ift it up.

2. Raise the lever until it clicks, and fully press the lever to drive
unit side.

3. Pull connector forward, and then disconnect it from unit.

HOW TO CONNECT LPG INJECTOR DRIVE UNIT

CONNECTOR

1. Press the lever in drive unit connector while pressing it to
connector end.

2. Press in the lever until it clicks.

3. Raise the lever until it clicks, engage the tabs to the back of the
lever and connecior, and then securely connect them.
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SERVICE DATA AND SPECIFICATIONS (SDS)

Standard, Repair Limit

Fuel pressure [kPa (bar, kg/cm?, psi)] 353 (3.53, 3.8, 51)

idle speed {rpm}) N position 650£50

Ignition timing ("BTDC/rpmy} N position 10+2/650

Firing order 1-5-3-6-2-4

Spark plug Jivlanufactureritype/gap [mm {in}] BPR4ES [0.8 - 0.9 (0.31 - 0.35)]

Ignition advance device Electrenically controlled ignition advance
Density of CO at idle speed (%) /Density of HC at idle spead (ppm} 0.1/50 or less
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STARTING SYSTEM

Component Parts Location

[ 41.2~52142~53

/.\ - 2

e
Terminal B
Starter motor L %
/2 Grankshatt pulley side

P} : N-m {kgf-m} ‘ Terminal 3 s

CAUTION: .

» Be sure to disconnect negative baltery cable before

operation.

Starter Motor
REMOVAL

1. Disconnect terminals S and B.
2. Remove boits (2).
3. BRemove starter motor.

INSTALLATION

» |nstall in the reverse order of removal.
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CHARGING SYSTEM

Component Parts Location

[&: N-m {kgf-m}

Crankshaft pulley side
A Bolt
434 - 587
- 9'0} Bolt
Fl17.5-237
{18 - 24}

Adjusting bar

1:1' \

; Belt
B Al tor bracket
temator [ s9.2 - 80.0 \
(80- 82} Alternator
Bolt
[l 500~6768m
[51~6.9Kg-ml

ELKO0244
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CHARGING SYSTEM

Rotor

Rear bearing

Bearing retainer

[{3} 4-5Nnm Front cover
(G. 4 - 0.5 kg-m,
2.9 - 3.6 ft-1b)

Pulley

Dicde assambly

Stator

Rear cover

EEM0132
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CHARGING SYSTEM

Components of Alternator

Rear end cover

Rectifier

Rear end frame

Retainer plate

Drive end frame

Pulley
Brush holder
Puliay nut

IC regulator

C144F038

Alternator

REMOVAL

Disconnect negative battery cable.

Loosen alternator bolt, and disconnect alternator belt.

Remove adjusting bar.

Remove alternator bolt.

Disconnect ground point bolt, alternator connsctor, and nuts for
terminal B.

Remove alternator from the vehicle.

Sl

o

INSTALLATION

* Install alternator, and adjust tension of the alternator belt.
(Refer to "Engine drive belt" in ET section.)

CAUTION:
¢ Tighten the terminal B nut carefully.
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CHARGING SYSTEM

Alternator {(Cont'd)

DISASSEMBLY
PULLEY

C144F030

s¢  Secure shaft hexagonal part with a box wrench, loosen pulley
nut, and remove pulley.

CAUTION:
= Hexagonal box wrench must be used. Tweive-fold box
wrench may crush shaft head and slip.

C144F031

REAR END COVER

«»  Remove screw and terminal B nut, and then remove rear end
cover.

C144F032

BRUSH HOLDER
» Remove screw. and then remove brush holder.

C144F033

IC REGULATOR
« Remove screw, and then remove |C regulaior.
CAUTION:

« Lengths of screws are difficult. Arrange removed screws,
and securely install in the original position.
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CHARGING SYSTEM

C144F034

Rear end
frame

C144F035

Rotor Drive end frame

CD95F148

C144F036

Alternator (Cont'd)

RECTIFIER
» Remove screws securing wires of rectifier and stator, and
remave reclifier.

REAR END FRAME
» Remove bolis and nuts, and then remove rear end frame.

ROTOR

» Keep drive end frame on a level using blocks, and then press
out rotor.

RETAINER PLATE
» Remove screws, and remove retainer plate.
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CHARGING SYSTEM

Alternator (Cont'd)
BEARING
Press DRIVE END SIDE
@ _ e Keep drive end frame on a level using blocks, and then press
Drive end frame . A .
out bearing using a jig.
&
)

SNAP RING SIDE
*  Puli out bearing using a puller.
Block

C095F149

» CAUTION:
Secure softly using a vise e Specification uses bearing for high speed. Always use it
s0 as not to damage. R Y e .

when replacing, and avoid impact to it.

Press the center.

C085F150

INSPECTION

BEARING

* Rotate bearing by hand.
' Check for noise or binding.
» Replace if necessary.

Rotate easily.

C095F 151

STATOR
e Measure resistance between each lead wire using a circuit
tester.

Standard: 1Q or less
o Measure resistance between stator core and lead wire.

Standard: oo
* Replace if necessary.
CAUTION:

» Open of stator coil itself is not considerable. Check the
connection part of wires if continuity should not exist.

O108F317
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CHARGING SYSTEM

Alternator (Cont'd)

ROTOCR COIL

Slip ring » Measure resistance between each snap ring using a circuit
fester.
Standard: 2.9Q
e Measure resistance between snap ring and rotor core using a
circuit tester.
Standard: oo
» Replace if necessary.

CO95F153

SNAP RING

Check snap ring for dirt and damage.
Wipe it clean with a cloth that is dipped in alcohol if it is dirty.
Polish with sandpaper (#500 to 600) if there is slight damage.
Measure snap ring outer diameter.
Snap ring outer diameter:
Standard:
14.4mm
Usable limit:
14.4mm
CO55F151 * Replace if outside the usable limit.

BRUSH

e Measure excessive brush length from brush holder.
Excessive length of brush:
Standard:
10.0mm
Usable limit:
2.0mm
»  Replace if outside the usable lmit.
*  Make sure that brush is slightly moving in brush holder.

CO0985F155
RECTIFIER
e Check continuity between each rectifier diode with circuit tester
in KQ range.

* i is normal that continuity should exit in one side of diode and
continuity should not exist in another side of diode.

CAUTION:
* Do not use 500V mega tester that breaks rectifier.

C144F037
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CHARGING SYSTEM

Alternator (Cont'd)

NOTE:

* Rectifier condition cannot be judged by forward resistance. On
OB the characteristic of a diode, forward current is greatly changed

by battery voltage. Indication of tester changes with differences
of tester type and resistance range. Rectifier condition is judged
. by resistance differences between forward and reverse currents.

0109Fa322

IC REGULATOR

Check continuity between IC regulator terminal B and F with circuit

tester in k€2 range.

e |t is normal that continuity should exit in one side and continuity
should not exist in another side.

CAUTION:
¢ Do not use 500V mega tester that breaks IC regulator.
NOTE:
e iC regutator can be checked with the following procedure if
01097323 there is a constant voltage power supply that can change
voltage between 10 to 20V range.
CAUTION:

¢ Regulator may be destroyed if IC regulator misconnects
only for a moment. Perform inspection after checking
wiring.

e Connect IC regulator unit with constant voltage power supply,
circuit tester, and lamps.

e (Turn SW 1 and 2 OFF)

e Seta power supply voltage to 12V.

* Turn SW 1 ON. Make sure that L1 turns ON brightly, and L2
furns ON dimly at this time.

*  Turn SW 2 ON while SW 1 stays ON. Make sure that L1 turns
OFF, and L2 turns ON brightly at this time.

* Raise battery voltage from 12V gradually. Make sure that L2
turns OFF when battery voltage is approximately 14.5 +0.6V.

C085F158

TROUBLE DIAGNOSIS
PRELIMINARY PRECAUTIONS

* The trouble diagnosis contents are for onboard trouble
diagnosis.

e Be careful of sudden cooling fan rotation while the engine is
running.

» Check if the fuse to the S-terminal is burned-out before
performing the trouble diagnosis.
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CHARGING SYSTEM

Alternator (Cont'd)
SYSTEM DESCRIPTION

BAT

Charging
warning lamp i
(on combination
meter}

L $ 8
l- AlternaiorE

Circuit diagram

(5] L
= ELM0245
ALTERNATOR INPUT/OUTPUT SIGNAL SPECIFICATIONS -
Measuring condition ;
Terminal Signal name Standard (V)
Operation or condition
B Alternator output Igniticn switch OFF _ Approx. 12
Engine idling Approx. 13 - Approx. 14
Engine speed: Approx. 2,500 - 3,000 Approx. 14.1 - Approx. 14.7
5 Rotor excitation Ignition switch OFF Approx. 12
Engine idling Approx. 13 - Approx. 14
L Charge warning lamp Engine stopped Approx. 0 - Approx. 2.5
Engine idling Approx. 13 - Approx. 14
E Ground Ignition switch ON (with engine stopped) Approx. 0
CAUTION:
» The measurements above are made with no electrical load
applied.
TROUBL.E DIAGNOSIS CHART
Symptom Inspection Possible cause

Charge warning lamp does Terminal B
not turn ON with ignition voltage
switch ON. (Other warning
lamps and indicators are
normal.)

Atidie: Blown charging warning lamp buib.
Approx. 13 - 14V

At idle: »  Warning lamp ¢ircuit open or shorted.
Approx. 12V or less » QOpen or short in harmess between combination meter and
alternator.

= Alternator voltage control circuit open or shorted.
« Malfunctioning alternator + side dicde.

Charging warning lamp does | Terminal S
not turn QFF if engine starts. | voltage

voltage

Atidle: +  Alternator voltage control circuit open or sharted.
13V or more .
Terminal B | Atidle: +  Malfunctioning alternator rotor coil or diode.

-

Malfunctioning alternator brush.

Approx. 12V orless

CAUTION:
* The diagnoses above are made with no electrical load
applied.
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ASSEMBLY OF HIGH-TENSION CABLE

CLIP C CLIP ASB

- / L Assembly Assembly
) \‘ f
: & [

~ Assemble high-tension cable by pulling it to
rocker cover side.

Crankshaft pulley side

o
s ~ ’
i {3
\b “l \!- -
— —
GUP G GLIP G
Assembly Assembly NOTE: Clip layout shows the view from crankshaft pulley side.

ELMOZ46
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