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FOREWORD

This manual explains the disassembly, 
inspection, repair, and reassembly 
procedures for the above-indicated engine. 
In order to do these procedures safety, 
quickly, and correctly, you must first read 
this manual and any other relevant service 
materials carefully.

The information in this manual is current 
up to March, 2002. Any changes that occur 
after that time will not be reflected in 
this particular manual. Therefore, the contents 
of this manual may not exactly match 
the mechanism that you are currently 
serving.
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WARNING
Servicing a vehicle can be dangerous. If you have not received 
service-related training, the risks of injury, property damage, and 
failure of servicing increase. The recommended servicing procedures 
for the vehicle in this workshop manual were developed with 
Mazda-trained technicians in mind. This manual may be useful to 
non-Mazda trained technicians, but a technician with our 
service-related training and experience will be at less risk when 
performing service operations. However, all users of this manual are 
expected to at least know general safety procedures.

This manual contains "Warnings" and "Cautions" applicable to risks 
not normally encountered in a general technician's experience. 
They should be followed to reduce the risk of injury and the risk that 
improper service or repair may damage the vehicle or render it unsafe. 
It is also important to understand that the "Warnings" and "Cautions" 
are not exhaustive. It is impossible to warn of all the hazardous 
consequences that might result from failure to follow the procedures.

The procedures recommended and described in this manual are 
effective methods of performing service and repair. Some require tools 
specifically designed for a specific purpose. Persons using procedures 
and tools which are not recommended by Mazda Motor Corporation 
must satisfy themselves thoroughly that neither personal safety nor 
safety of the vehicle will be jeopardized.

The contents of this manual, including drawings and specifications, are 
the latest available at the time of printing, and Mazda Motor Corporation 
reserves the right to change the vehicle designs and alter the contents 
of this manual without notice and without incurring obligation.

Parts should be replaced with genuine Mazda replacement parts or 
with parts which match the quality of genuine Mazda replacement 
parts. Persons using replacement parts of lesser quality than that of 
genuine Mazda replacement parts must satisfy themselves thoroughly 
that neither personal safety nor safety of the vehicle will be 
jeopardized.

Mazda Motor Corporation is not responsible for any problems which 
may arise from the use of this manual. The cause of such problems 
includes but is not limited to insufficient service-related training, use of 
improper tools, use of replacement parts of lesser quality than that of 
genuine Mazda replacement parts, or not being aware of any revision 
of this manual.
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GI–2

HOW TO USE THIS MANUAL 

RANGE OF TOPICS
A6E201000001E01

• This manual contains procedures for performing all required service operations. The procedures are divided 
into the following five basic operations:
— Removal/Installation
— Disassembly/Assembly
— Replacement
— Inspection
— Adjustment

• Simple operations which can be performed easily just by looking at the vehicle (i.e., removal/installation of 
parts, jacking, vehicle lifting, cleaning of parts and visual inspection) have been omitted.

End Of Sie
SERVICE PROCEDURE

A6E201000001E02

Inspection, adjustment
• Inspection and adjustment procedures are divided into steps. Important points regarding the location and 

contents of the procedures are explained in detail and shown in the illustrations.

Repair procedure
1. Most repair operations begin with an overview illustration. It identifies the components, shows how the parts fit 

together and describes visual part inspection. However, only removal/installation procedures that need to be 
performed methodically have written instructions.

2. Expendable parts, tightening torques and symbols for oil, grease, and sealant are shown in the overview 
illustration. In addition, symbols indicating parts requiring the use of special service tools or equivalent are also 
shown.

3. Procedure steps are numbered and the part that is the main point of that procedure is shown in the illustration 
with the corresponding number. Occasionally, there are important points or additional information concerning a 
procedure. Refer to this information when servicing the related part.

HOW TO USE THIS MANUAL

XME2010001
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HOW TO USE THIS MANUAL 

GI–3

GI

4.

End Of Sie
SYMBOLS

A6E201000001E03
• There are eight symbols indicating oil, grease, fluids, sealant, and SST or equivalent use. These symbols show 

application points or use of these materials during service.

XME2010010

Symbol Meaning Kind

Apply oil
New appropriate 
engine oil or gear 
oil

Apply brake fluid New appropriate 
brake fluid
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HOW TO USE THIS MANUAL 

End Of Sie
ADVISORY MESSAGES

A6E201000001E04
• You'll find several Warnings, Cautions, Notes, Specifications and Upper and Lower Limits in this manual.

Warning
• A Warning indicates a situation in which serious injury or death could result if the warning is ignored.

Caution
• A Caution indicates a situation in which damage to the vehicle or parts could result if the caution is ignored.

Note
• A Note provides added information that will help you to complete a particular procedure.

Specification
• The values indicate the allowable range when performing inspections or adjustments.

Upper and lower limits
• The values indicate the upper and lower limits that must not be exceeded when performing inspections or 

adjustments.
End Of Sie

Apply automatic 
transaxle/
transmission fluid

New appropriate 
automatic
transaxle/
transmission fluid

Apply grease Appropriate 
grease

Apply sealant Appropriate 
sealant

Apply petroleum 
jelly

Appropriate 
petroleum jelly

Replace part O-ring, gasket, 
etc.

Use SST or 
equivalent Appropriate tools

Symbol Meaning Kind
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UNITS 

GI–5

GI
UNITS

A6E201200002E01

Conversion to SI Units (Système International d'Unités)
• All numerical values in this manual are based on SI units. Numbers shown in conventional units are converted 

from these values.

Rounding Off
• Converted values are rounded off to the same number of places as the SI unit value. For example, if the SI unit 

value is 17.2 and the value after conversion is 37.84, the converted value will be rounded off to 37.8.

Upper and Lower Limits
• When the data indicates upper and lower limits, the converted values are rounded down if the SI unit value is 

an upper limit and rounded up if the SI unit value is a lower limit. Therefore, converted values for the same SI 
unit value may differ after conversion. For example, consider 2.7 kgf/cm2 in the following specifications:

210—260 kPa {2.1—2.7 kgf/cm2, 30—38 psi}
270—310 kPa {2.7—3.2 kgf/cm2, 39—45 psi}

• The actual converted values for 2.7 kgf/cm2 are 264 kPa and 38.4 psi. In the first specification, 2.7 is used as 
an upper limit, so the converted values are rounded down to 260 and 38. In the second specification, 2.7 is 
used as a lower limit, so the converted values are rounded up to 270 and 39.

End Of Sie

UNITS

Electrical current A (ampere)
Electric power W (watt)
Electric resistance ohm
Electric voltage V (volt)

Length
mm (millimeter)
in (inch)

Negative pressure
kPa (kilo pascal)
mmHg (millimeters of mercury)
inHg (inches of mercury)

Positive pressure

kPa (kilo pascal)

kgf/cm2 (kilogram force per square 
centimeter)
psi (pounds per square inch)

Torque

N·m (Newton meter)
kgf·m (kilogram force meter)
kgf·cm (kilogram force centimeter)
ft·lbf (foot pound force)
in·lbf (inch pound force)

Volume

L (liter)
US qt (U.S. quart)
Imp qt (Imperial quart)
ml (milliliter)
cc (cubic centimeter)
cu in (cubic inch)
fl oz (fluid ounce)

Weight
g (gram)
oz (ounce)
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GI–6

FUNDAMENTAL PROCEDURES 

PREPARATION OF TOOLS AND MEASURING EQUIPMENT
A6E201400004E02

• Be sure that all necessary tools and measuring 
equipment are available before starting any work.

End Of Sie
SPECIAL SERVICE TOOLS

A6E201400004E03

• Use special service tools or equivalent when they 
are required.

End Of Sie
DISASSEMBLY

A6E201400004E07
• If the disassembly procedure is complex, 

requiring many parts to be disassembled, all parts 
should be marked in a place that will not affect 
their performance or external appearance and 
identified so that reassembly can be performed 
easily and efficiently.

End Of Sie

FUNDAMENTAL PROCEDURES

X3U000WAH

X3U000WAJ

X3U000WAL
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FUNDAMENTAL PROCEDURES 

GI–7

GI

INSPECTION DURING REMOVAL, DISASSEMBLY
A6E201400004E08

• When removed, each part should be carefully 
inspected for malfunction, deformation, damage, 
and other problems.

End Of Sie
ARRANGEMENT OF PARTS

A6E201400004E09

• All disassembled parts should be carefully 
arranged for reassembly.

• Be sure to separate or otherwise identify the parts 
to be replaced from those that will be reused.

End Of Sie
CLEANING OF PARTS

A6E201400004E10
• All parts to be reused should be carefully and 

thoroughly cleaned in the appropriate method.

Warning
•••• Using compressed air can cause dirt and 

other particles to fly out causing injury to 
the eyes. Wear protective eye wear 
whenever using compressed air.

End Of Sie
REASSEMBLY

A6E201400004E11
• Standard values, such as torques and certain 

adjustments, must be strictly observed in the 
reassembly of all parts.

• If removed, these parts should be replaced with 
new ones:
— Oil seals
— Gaskets
— O-rings
— Lockwashers
— Cotter pins
— Nylon nuts

X3U000WAM

X3U000WAN

WGIWXX0030J

WGIWXX0031J
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GI–8

FUNDAMENTAL PROCEDURES 

• Depending on location:
— Sealant and gaskets, or both, should be 

applied to specified locations. When sealant 
is applied, parts should be installed before 
sealant hardens to prevent leakage.

— Oil should be applied to the moving 
components of parts.

— Specified oil or grease should be applied at 
the prescribed locations (such as oil seals) 
before reassembly.

End Of Sie
ADJUSTMENT

A6E201400004E12

• Use suitable gauges and/or testers when making 
adjustments.

End Of Sie
RUBBER PARTS AND TUBING

A6E201400004E13

• Prevent gasoline or oil from getting on rubber 
parts or tubing.

End Of Sie
HOSE CLAMPS

A6E201400004E14
• When reinstalling, position the hose clamp in the 

original location on the hose and squeeze the 
clamp lightly with large pliers to ensure a good fit.

End Of Sie

WGIWXX0032J

X3U000WAS

WGIWXX0034E

WGIWXX0035J
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FUNDAMENTAL PROCEDURES 
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GI

TORQUE FORMULAS
A6E201400004E15

• When using a torque wrench-SST or equivalent 
combination, the written torque must be 
recalculated due to the extra length that the SST 
or equivalent adds to the torque wrench. 
Recalculate the torque using the following 
formulas. Choose the formula that applies to you.

A : The length of the SST past the torque wrench drive
L : The length of the torque wrench

End Of Sie
VISE

A6E201400004E16
• When using a vise, put protective plates in the 

jaws of the vise to prevent damage to parts.

End Of Sie
SST

A6E201400004E18

• Some Ford SST or equivalent are used as SSTs necessary for engine repair. Note that these SSTs are 
marked with Ford SST numbers.

• Note that a Ford SST number is written together with a corresponding Mazda SST number as shown below.

Example (section ST)

Example (except section ST)End Of Sie

Torque Unit Formula
N·m N·m × [L/(L+A)]

kgf·m kgf·m × [L/(L+A)]
kgf·cm kgf·cm × [L/(L+A)]
ft·lbf ft·lbf × [L/(L+A)]
in·lbf in·lbf × [L/(L+A)]

WGIWXX0036E

X3U000WAW

XME2014002

XME2014001
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ELECTRICAL SYSTEM 

ELECTRICAL PARTS
A6E201700006E01

Battery cable
• Before disconnecting connectors or removing 

electrical parts, disconnect the negative battery 
cable.

Wiring Harness
• To remove the wiring harness from the clip in the 

engine room, pry up the hook of the clip using a 
flathead screwdriver.

End Of Sie
CONNECTORS

A6E201700006E02
Data link connector

• Insert the probe into the terminal when 
connecting a jumper wire to the data link 
connector.

Caution
•••• Inserting a jumper wire probe into the 

data link connector terminal may damage 
the terminal.

Disconnecting connectors
• When disconnecting connector, grasp the 

connectors, not the wires.

ELECTRICAL SYSTEM

WGIWXX0007E

X3U000WBU

X3U000WAY

WGIWXX0041E
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ELECTRICAL SYSTEM 

GI–11

GI

• Connectors can be disconnected by pressing or 
pulling the lock lever as shown.

Locking connector
• When locking connectors, listen for a click 

indicating they are securely locked.

Inspection
• When a tester is used to inspect for continuity or 

measuring voltage, insert the tester probe from 
the wiring harness side.

• Inspect the terminals of waterproof connectors 
from the connector side since they cannot be 
accessed from the wiring harness side.

Caution
•••• To prevent damage to the terminal, wrap 

a thin wire around the tester probe before 
inserting into terminal.

WGIWXX0042E

X3U000WB1

X3U000WB2

WGIWXX0045E
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ELECTRICAL SYSTEM 

Terminals
Inspection

• Pull lightly on individual wires to verify that they 
are secured in the terminal.

Wiring Harness
Wiring color codes

• Two-color wires are indicated by a two-color code symbol.
• The first letter indicates the base color of the wire and the second the color of the stripe.

End Of Sie

X3U000WB4

CODE COLOR CODE COLOR
B Black O Orange

BR Brown P Pink
G Green R Red

GY Gray V Violet
L Blue W White

LB Light Blue Y Yellow
LG Light Green

X3U000WB7
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GI
NEW STANDARDS

A6E202800020E01
• Following is a comparison of the previous standard and the new standard.

NEW STANDARDS

New Standard Previous Standard
RemarkAbbrevi-

ation Name Abbrevi-
ation Name

AP Accelerator Pedal — Accelerator Pedal
ACL Air Cleaner — Air Cleaner
A/C Air Conditioning — Air Conditioning

BARO Barometric Pressure — Atmospheric Pressure
B+ Battery Positive Voltage Vb Battery Voltage
— Brake Switch — Stoplight Switch
— Calibration Resistor — Corrected Resistance #6

CMP sensor Camshaft Position Sensor — Crank Angle Sensor
CAC Charge Air Cooler — Intercooler
CLS Closed Loop System — Feedback System
CTP Closed Throttle Position — Fully Closed
CPP Clutch Pedal Position — Idle Switch
CIS Continuous Fuel Injection System — Clutch Position

CS sensor Control Sleeve Sensor CSP  sensor Control Sleeve Position Sensor #6
CKP sensor Crankshaft Position Sensor — Crank Angle Sensor 2

DLC Data Link Connector — Diagnosis Connector
DTM Diagnostic Test Mode — Test Mode #1
DTC Diagnostic Trouble Code(s) — Service Code(s)
DI Distributor Ignition — Spark Ignition
DLI Distributorless Ignition — Direct Ignition
EI Electronic Ignition — Electronic Spark Ignition #2

ECT Engine Coolant Temperature — Water Thermo
EM Engine Modification — Engine Modification
— Engine Speed Input Signal — Engine RPM Signal

EVAP Evaporative Emission — Evaporative Emission
EGR Exhaust Gas Recirculation — Exhaust Gas Recirculation
FC Fan Control — Fan Control
FF Flexible Fuel — Flexible Fuel

4GR Fourth Gear — Overdrive
— Fuel Pump Relay — Circuit Opening Relay #3

FSO 
solenoid Fuel Shut Off Solenoid FCV Fuel Cut Valve #6

GEN Generator — Alternator
GND Ground — Ground/Earth
HO2S Heated Oxygen Sensor — Oxygen Sensor With heater
IAC Idle Air control — Idle Speed Control
— IDM Relay — Spill Valve Relay #6
— Incorrect Gear Ratio — —
— Injection Pump FIP Fuel Injection Pump #6
— Input/Turbine Speed Sensor — Pulse Generator
IAT Intake Air Temperature — Intake Air Thermo
KS Knock Sensor — Knock Sensor
MIL Malfunction Indicator Lamp — Malfunction Indicator Light
MAP Manifold Absolute Pressure — Intake Air Pressure

MAF sensor Mass Air Flow Sensor — Airflow Sensor
MFL Multiport Fuel Injection — Multiport Fuel Injection
OBD On-Board Diagnostic — Diagnosis/SelfDiagnosis
OL Open Loop — Open Loop
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NEW STANDARDS 

#1 : Diagnostic trouble codes depend on the diagnostic test mode
#2 : Controlled by the PCM
#3 : In some models, there is a fuel pump relay that controls pump speed.  That relay is now called the fuel pump 

relay (speed).
#4 : Device that controls engine and powertrain
#5 : Directly connected to exhaust manifold
#6 : Part name of diesel engine

End Of Sie

— Output Speed Sensor — Vehicle Speed Sensor 1
OC Oxidation Catalytic Converter — Catalytic Converter
O2S Oxygen Sensor — Oxygen Sensor
PNP Park/Neutral Position — Park/Neutral Range
— PCM Control Relay — Main Relay #6

PSP Power Steering Pressure — Power Steering Pressure
PCM Powertrain Control Module ECU Engine Control Unit #4

— Pressure Control Solenoid — Line Pressure Solenoid Valve

PAIR Pulsed Secondary Air Injection — Secondary Air Injection System Pulsed  
injection

— Pump Speed Sensor — NE Sensor #6

AIR Secondary Air Injection — Secondary Air Injection System
Injection 
with air 
pump

SAPV Secondary Air Pulse Valve — Reed Valve
SFI Sequential Multipoint Fuel Injection — Sequential Fuel Injection

— Shift Solenoid A
— 1–2 Shift Solenoid Valve
— Shift A Solenoid Valve

— Shift Solenoid B
— 2–3 Shift Solenoid Valve
— Shift B Solenoid Valve

— Shift Solenoid C — 3–4 Shift Solenoid Valve
3GR Third Gear — 3rd Gear
TWC Three Way Catalytic Converter — Catalytic Converter
TB Throttle Body — Throttle Body

TP sensor Throttle Position Sensor — Throttle Sensor
TCV Timer Control Valve TCV Timing Control Valve #6
TCC Torque Converter Clutch — Lockup Position

TCM Transmission (Transaxle) Control 
Module — ECAT Control Unit

— Transmission (Transaxle) Fluid 
Temperature Sensor — ATF Thermosensor

TR Transmission (Transaxle) Range — Inhibitor Position
TC Turbocharger — Turbocharger

VSS Vehicle Speed Sensor — Vehicle Speed Sensor 
VR Voltage Regulator — IC Regulator

VAF sensor Volume Air Flow Sensor — Air flow Sensor

WUTWC Warm Up Three Way Catalytic 
Converter — Catalytic Converter #5

WOT Wide Open Throttle — Fully Open

New Standard Previous Standard
RemarkAbbrevi-

ation Name Abbrevi-
ation Name

1731-1E-02C.book  14 ページ  ２００２年４月２６日　金曜日　午前１０時３０分



ABBREVIATIONS 
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GI
ABBREVIATIONS

A6E203000011E01

End Of Sie

ABBREVIATIONS

MTX Manual transaxle
ATX Automatic transaxle
ATDC After top dead center
TDC Top dead center
IN Intake
EX Exhaust
EGR Exhaust gas recirculation
OCV Oil control valve
SST Special service tool
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B

BENGINE
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B–2

ENGINE 

ENGINE OVERHAUL SERVICE WARNING
A6E242402000E01

Warning
•••• Continuous exposure with USED engine oil has caused skin cancer in laboratory mice. Protect 

your skin by washing with soap and water immediately after this work.

End Of Sie
ENGINE MOUNTING/DISMOUNTING

A6E242402000E02
1. Install the SSTs (arms) to the cylinder block holes 

as shown, and hand-tighten the bolts (part No.: 
9YA20-1003) or M10××××1.5T length 90 mm {3.55 
in}.

2. Assemble the SSTs (bolts, nuts and plate) to the 
specified positions.

3. Adjust the SSTs (bolts) so that less than 20 mm 
{0.79 in} of thread is exposed.

4. Make the SSTs (arms and plate) parallel by 
adjusting the SSTs (bolts and nuts).

5. Tighten the SSTs (bolts and nuts) to affix the 
SSTs firmly.

Warning
•••• Self-locking brake system of the engine 

stand may not be effective when the 
engine is held in an unbalanced position. 
This could lead to sudden, rapid 
movement of the engine and mounting 
stand handle and cause serious injury. 
Never keep the engine in an unbalanced 
position, and always hold the rotating 
handle firmly when turning the engine.

6. Mount the engine on the SST (engine stand).
7. Drain the engine oil into a container.
8. Clean the flange surface (seal rubber) of the oil pan drain plug, then install the oil pan drain plug.

Tightening torque
20—30 N·m {2.1—3.0 kgf·m, 15—22 ft·lbf}

DISMOUNTING
• Dismount in the reverse order of mounting.

End Of Sie

ENGINE

AME2224E065

AME2224E300

AME2224E301
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ENGINE 
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B

TIMING CHAIN DISASSEMBLY
A6E242402000E04

1. Disassemble in the order indicated in the table..

AME2224E337

1 Spark plug
2 Cylinder head cover 
3 Crankshaft pulley lock bolt

(See B–4 Crankshaft Pulley Lock Bolt Disassembly 
Note)

4 Crankshaft pulley
5 Water pump pulley
6 Drive belt idler pulley
7 Engine front cover
8 Front oil seal

(See B–4 Front Oil Seal Disassembly Note)

9  Chain tensioner
(See B–4 Chain Tensioner Disassembly Note)

10  Tensioner arm
11  Chain guide
12 Timing chain
13 Seal (L3 (with variable valve timing mechanism))
14 Oil pump chain tensioner 
15 Oil pump chain guide
16 Oil pump sprocket

(See B–4 Oil Pump Sprocket Disassembly Note)
17 Oil pump chain 
18 Crankshaft sprocket
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Crankshaft Pulley Lock Bolt Disassembly Note
1. Hold the crankshaft using the SST.
2. Remove the crankshaft pulley lock bolt.

Front Oil Seal Disassembly Note
1. Remove the oil seal using a screwdriver.

Chain Tensioner Disassembly Note
1. Hold the chain tensioner ratchet lock mechanism 

away from the ratchet stem with a thin 
screwdriver.

2. Slowly press the tensioner piston.
3. Hold the chain tensioner piston with a 1.5 mm 

{0.06 in} wire or paper clip.

Oil Pump Sprocket Disassembly Note
1. Hold the oil pump sprocket using the SST.

End Of Sie

AME2224E106

AME2224E338

AME2224E339

AME2224E340
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CYLINDER HEAD (I) DISASSEMBLY
A6E242402000E05

1. Disassemble in the order indicated in the table.
2.

.

AME2224E001

1 Camshaft sprocket lock bolt,Variable valve timing 
actuator lock bolt (L3 (with variable valve timing 
mechanism))
(See B–6 Camshaft Sprocket Lock Bolt, Variable 
Valve Timing Actuator Lock Bolt (L3 (with variable 
valve timing mechanism)) Disassembly Note)

2 Camshaft sprocket,Variable valve timing actuator 
(L3 (with variable valve timing mechanism))

3 Oil control valve (OCV) (L3 (with variable valve 
timing mechanism))

4 Camshaft cap 
(See B–6 Camshaft Cap Disassembly Note)

5 Camshaft
6 Tappet

(See B–7 Tappet Disassembly Note)
7 Cylinder head bolt

(See B–7 Cylinder Head Bolt Disassembly Note)
8 Cylinder head
9 Cylinder head gasket

10 Cylinder block
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Camshaft Sprocket Lock Bolt, Variable Valve Timing Actuator Lock Bolt (L3 (with variable valve timing 
mechanism)) Disassembly Note

1. Hold the camshaft by using a wrench on the cast hexagon as shown, and loosen the camshaft sprocket lock 
bolt or variable valve timing actuator lock bolt (L3 (with variable valve timing mechanism)).

L8, LF, L3

L3 (with variable valve timing mechanism)

Camshaft Cap Disassembly Note
1. Before removing the camshaft caps, inspect the following.

— Camshaft end play and camshaft journal oil clearance (See B–16 CAMSHAFT INSPECTION.)

Note
• The camshaft caps are numbered to make sure they are assembled in their original positions. When 

removed, keep the caps with the cylinder head they were removed from. Do not mix the caps.

2. Loosen the camshaft caps bolts in two or three 
steps in the order shown.

AME2224E077

AME2224E078

AME2224E006
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Tappet Disassembly Note

Note
• The tappets are numbered to make sure they are assembled in their original positions. When removed, 

keep the tappets with the cylinder head they were removed from. Do not mix the tappets.

Cylinder Head Bolt Disassembly Note
1. Loosen the cylinder head bolts in two or three 

steps in the order shown.

End Of Sie
CYLINDER HEAD (II) DISASSEMBLY

A6E242402000E06
1. Disassemble in the order indicated in the table.

2.

.

AME2224E005

AME2224E008

1 Engine hanger
2 Valve keeper

(See B–8 Valve Keeper Disassembly Note)
3 Upper valve spring seat
4 Valve spring

5 Valve
6 Valve seal

(See B–8 Valve Seal Disassembly Note)
7 EGR pipe
8 Water outlet case
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Valve Keeper Disassembly Note
1. Remove the valve keeper using the SSTs.

Valve Seal Disassembly Note
1. Remove the valve seal using the SST.

End Of Sie

AME2224E302

AME2224E303
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CYLINDER BLOCK (I) DISASSEMBLY
A6E242402000E07

1. Disassemble in the order indicated in the table.
2.

.

AME2224E011

1 Oil pan
2 Oil filter cover 
3 Oil filter
4 Oil filter adapter
5 Oil cooler

6 Knock sensor
7 Oil separator
8 Thermostat
9 Water pump

10 Oil strainer
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Drive Plate (ATX), Flywheel (MTX) Disassembly Note
1. Hold the crankshaft using the SST.
2. Remove the bolts in several passes.

End Of Sie
CYLINDER BLOCK (II) DISASSEMBLY

A6E242402000E08

1. Disassemble in the order indicated in the table.
2.

11 Oil pump
12 Flywheel (MTX ), Drive plate (ATX) (See B–10 Drive 

Plate (ATX), Flywheel (MTX) Disassembly Note)
13 End plate (MTX)
14 Rear oil seal

AME2224E106

AME2224E012
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.

Connecting Rod Cap Disassembly Note
1. Inspect the connecting rod side clearance. (See B–22 CONNECTING ROD INSPECTION .)
2. Remove the connecting rod bolt from the connecting rod cap by tapping the bolt with a plastic hammer.

Note
• The tappets are numbered to make sure they are assembled in their original positions. When removed, 

keep the tappets with the cylinder head they were removed from. Do not mix the tappets.

Main Bearing Cap Disassembly Note
1. Inspect the crankshaft end play. (See B–20 CRANKSHAFT INSPECTION .)
2. Loosen the main bearing cap bolts in two or three 

steps in the order shown.

End Of Sie

1 Balancer unit (L3, L3 (with variable valve timing 
mechanism))

2 Connecting rod cap
(See B–11 Connecting Rod Cap Disassembly Note)

3 Lower connecting rod bearing
4 Upper connecting rod bearing
5 Connecting rod, Piston assembly
6 Piston ring

7 Main bearing cap
(See B–11 Main Bearing Cap Disassembly Note)

8 Lower main bearing, thrust bearing
9 Crankshaft

10 Upper main bearing, thrust bearing
11 Oil jet valve
12 Cylinder block
13 Adjustment shim

AME2224E341
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CYLINDER HEAD INSPECTION
A6E242410100E01

1. Carry out color contrast penetrate examination on the cylinder head surface. 
• Replace the cylinder head if necessary.

2. Inspect for the following and repair or replace if necessary.
(1) Sunken valve seats
(2) Excessive camshaft oil clearance and end play

3. Measure the cylinder head for distortion in the six 
directions as shown.

• If the distortion exceeds the maximum, 
replace the cylinder head.

Maximum distortion:
 0.10 mm {0.004 in}

4. Measure the manifold contact surface distortion 
as shown.

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

Maximum distortion:
0.10 mm {0.004 in}

Maximum grinding:
0.15 mm {0.006 in}

End Of Sie
VALVE, VALVE GUIDE INSPECTION

A6E242412111E01
1. Measure the valve head margin thickness of each 

valve. 
• If not specified, replace the valve.

Margin thickness:
IN: 1.62 mm {0.0637 in}
EX: 1.82 mm {0.0716 in}

2. Measure the length of each valve. Replace the 
valve if necessary.

• If not specified, replace the valve.

Standard length L:
IN: 102.99—103.79 mm {4.055—4.086 in}
EX: 104.25—105.05 mm {4.105—4.135 in}

Minimum length L:
IN: 102.99 mm {4.055 in}
EX: 103.79 mm {4.086 in}

AME2224E317

AME2224E318

AME2224E070

AME2224E071
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3. Measure the stem diameter of each valve in X 
and Y directions at the three points (A, B, and C) 
as indicated in the figure. 

• If not as specified, replace the valve.

Standard diameter:
IN: 5.470—5.485 mm {0.2154—0.2159 in}
EX: 5.465—5.480 mm {0.2152—0.2157 in}

Maximum diameter:
IN: 5.440 mm {0.2142 in}
EX: 5.435 mm {0.2140 in}

4. Measure the inner diameter of each valve guide 
in X and Y directions at the three points (A, B, and 
C) as indicated in the figure. 

• If not as specified, replace the valve guide.

Standard Inner diameter:
IN: 5.509—5.539 mm {0.2169—0.2180 in}
EX: 5.509—5.539 mm {0.2169—0.2180 in}

5. Calculate the valve stem to guide clearance by 
subtracting the outer diameter of the valve stem 
from the inner diameter of the corresponding 
valve guide. 

• If not as specified, replace the valve and/or 
the valve guide.

Standard clearance:
IN: 0.024—0.069 mm {0.0009—0.0027 in}
EX: 0.029—0.074 mm {0.0012—0.0029 in}

Maximum clearance:
0.10 mm {0.004 in}

6. Measure the protrusion height (dimension A) of 
each valve guide without lower valve spring seat.

• If not as specified, replace the valve guide.

Standard diameter:
IN: 12.2—12.8 mm {0.481—0.503 in}
EX: 12.2—12.8 mm {0.481—0.503 in}

End Of Sie

AME2224E313

AME2224E314

AME2224E315

AME2224E073
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VALVE GUIDE REPLACEMENT
A6E242412111E04

Valve Guide Removal
1. Remove the valve guide from the combustion 

chamber side using the SST.

Valve Guide Installation
1. Assemble the SSTs so that depth L is as 

specified.

Depth L:
IN: 12.2—12.8 mm {0.481—0.501 in}
EX: 12.2—12.8 mm {0.481—0.501 in}

2. Tap the valve guide in from the side opposite the 
camshaft side until the SSTs contacts the cylinder 
head.

3. Verify that the valve guide projection height 
(dimension A ) is within the specification.

Standard height:
IN: 12.2—12.8 mm {0.481—0.501 in}
EX: 12.2—12.8 mm {0.481—0.501 in}

End Of Sie

AME2224E312

AME2224E107

AME2224E018

AME2224E073
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VALVE SEAT INSPECTION/REPAIR
A6E242410102E01

1. Measure the seat contact width.
•  If necessary, resurface the valve seat using a 

45° valve seat cutter and/or resurface the 
valve face.

Standard width:
1.2—1.6 mm {0.048—0.062 in}

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

(1) If the seating position is too out side, correct 
the valve seat using a 70°°°° (IN) or 65°°°° (EX) 
cutter, and a 45°°°° cutter.

(2) If the seating position is too inner side, correct 
the valve seat using a 30°°°° (IN) cutter, and a 
0°°°° (EX) cutter, and a 45°°°° cutter.

3. Inspect the sinking of the valve seat. Measure the 
protruding length (dimension L) of the valve stem.

• If not specified, replace the cylinder head.

Standard dimension L:
IN: 40.64—42.24 mm {1.600—1.662 in}

EX: 40.50—42.10 mm {1.595—1.657 in}

End Of Sie
VALVE SPRING INSPECTION

A6E242412125E01

1. Apply pressing force to the pressure spring and 
inspect the spring height. 

• If not as specified, replace the valve spring.

Pressing force:
494.9 N {50.47 kgf, 111.2 lbf}

Standard height:
27.80 mm {1.094 in}

AME2224E316

AME2224E020

AME2224E079

AME2224E308
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2. Measure the out-of-square of the valve spring, 
using a square, as shown.
(1) Rotate the valve spring one full turn and 

measure "A" at the point where the gap is the 
largest.

• If not as specified, replace the valve 
spring.

Valve spring maximum out-of-square:
1% (2.10 mm {0.0826 in})

End Of Sie
CAMSHAFT INSPECTION

A6E242412420E01
1. Set the No.1 and No.5 journals on V-blocks. 
2. Measure the camshaft runout.

• If not as specified, replace the camshaft.

Maximum runout:
0.03 mm {0.0012 in}

3. Measure the cam lobe height at the two points as 
shown. 

• If not as specified, replace the camshaft.

Standard height (mm) {in}

Minimum height (mm) {in}

AME2224E309

AME2224E082

AME2224E343

Camshaft L8 LF, L3

L3 (with 
variable 

valve timing 
mechanism)

INT 40.79 {1.606} 42.12 {1.659} 42.44 {1.671}
EXH 41.08 {1.618} 41.08 {1.618} 41.18 {1.622}

Camshaft L8 LF, L3

L3 (with 
variable 

valve timing 
mechanism)

INT 40.692 
{1.603}

42.022
{1.655}

42.342 
{1.667}

EXH 40.982 
{1.614}

40.982 
{1.614}

41.082 
{1.618}
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4. Measure the journal diameters in X and Y 
directions at the two points (A and B) as indicated 
in the figure.

• If not as specified, replace the camshaft.

Standard diameter:
 24.96—24.98 mm {0.9827—0.9834 in}

Minimum diameter:
24.95 mm {0.982 in}

5. Remove the tappet.
6. Position plasticgage atop the journals in the axial 

direction.
7. IInstall the camshaft cap. (See B–40 Camshaft Assembly Note.)
8. Remove the camshaft cap. (See B–6 Camshaft Cap Disassembly Note.)
9. Measure the oil clearance. 

• If not as specified, replace the cylinder head.

Standard clearance:
0.04—0.08 mm {0.002—0.003 in}

Maximum clearance:
0.09 mm {0.0035 in}

10. Install the camshaft cap. (See B–40 Camshaft 
Assembly Note)

11. Measure the camshaft end play.
• If not as specified, replace the cylinder head 

or camshaft.

Standard end play:
0.09—0.24 mm {0.0035—0.0094 in}

Maximum end play:
0.25 mm {0.0099 in}

12. Remove the camshaft cap. (See B–6 Camshaft 
Cap Disassembly Note.)

End Of Sie

AME2224E344

AME2224E307

AME2224E025

1731-1E-02C.book  17 ページ  ２００２年４月２６日　金曜日　午前１０時３０分



B–18

ENGINE 

TAPPET INSPECTION
A6E242412310E01

1. Measure the tappet hole inner diameter in X and 
Y directions at the two points (A and B) shown.

Inner diameter:
31.000—31.030 mm {1.2205—1.2216 in}

2. Measure the tappet body outer diameter in X and 
Y directions at the two points (A and B) shown. 

Outer diameter:
30.970—30.980 mm {1.2193—1.2196 in}

3. Subtract the tappet body outer diameter from the 
tappet hole inner diameter.

• If not as specified, replace the tappet or 
cylinder head.

Clearance
Standard: 
0.02—0.06 mm {0.0008—0.0023 in}

Maximum:
0.15 mm {0.006 in}

End Of Sie
CYLINDER BLOCK INSPECTION

A6E242410300E01
1. Measure the distortion of the cylinder block top 

surface in the six directions as indicated in the 
figure. 

• If the distortion exceeds the maximum, 
replace the cylinder block.

Maximum cylinder block distortion:
0.10 mm  {0.004 in}

2. Measure the cylinder bores in X and Y directions 
at 42 mm {1.65 in} below the top surface.

• If the cylinder bore exceeds the wear limit, 
replace the cylinder block. 

Standard diameter limit
L8: 

83.000—83.030 mm {3.2677—3.2689 in}
LF, L3, L3 (with variable valve timing 

mechanism):
87.500—87.530 mm {3.4449—3.4460 in}

Minimum / maximum bore diameter limit
L8: 

82.940—83.090 mm {3.2653—3.2712 in}
LF, L3, L3 (with variable valve timing mechanism):

87.440—87.590 mm {3.4425—3.4484 in}

AME2224E319

AME2224E320

AME2224E089

AME2224E090
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End Of SieOIL JET VALVE INSPECTION
A6E242410730E02

1. Apply compressed air to oil jet valve A and verify 
that air passes through oil jet valve B.

• If not ventilation,replace the oil jet valve.

Air pressure:
216—274 kPa {2.2—2.7kgf•cm2 31.4—39.7 

psi} 

End Of Sie
PISTON INSPECTION

A6E242411010E01

Caution
•••• The piston, piston ring and connecting rod cannot be disassembled.
•••• When replacing the piston, piston pin, piston ring and connecting rod, replace them together as a 

single unit.

1. Measure the outer diameter of each piston at right 
angle 90° to the piston pin, 10.0 mm {0.40 in} 
above the under of the piston.

• If the piston diameter is below the standard 
diameter, replace the piston, piston pin, piston 
ring and connecting rod as a single unit.

Piston diameter
L8: 

82.965—82.995 mm {3.2664—3.2675 in}
LF, L3, L3 (with variable valve timing 

mechanism):
87.465—87.495 mm {3.4435—3.4446 in}

2. Measure the piston-to-cylinder clearance.
• If not as specified, replace the piston, piston pin, piston ring and connecting rod as a single unit.

Standard clearance:
0.025—0.045 mm {0.0010—0.0017 in}

Maximum clearance:
0.11 mm {0.0043 in}

3. Measure the piston ring-to-ring groove clearance 
around the entire circumference.

• If the piston ring-to-ring groove clearance 
exceeds the maximum clearance, replace the 
piston, piston pin, piston ring and connecting 
rod as a single unit.

Standard clearance:
Top: 0.03—0.08 mm {0.0012—0.0031 in}
Second: 0.03—0.07 mm {0.0012—0.0027in}
Oil: 0.03—0.07 mm {0.0012—0.0027 in}

Maximum clearance:
Top: 0.17 mm {0.0067 in}
Second, Oil: 0.15 mm {0.0059 in}

AME2224E105

AME2224E030

AME2224E029
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4. Insert the piston ring into the cylinder by hand and 
use the piston to push it to the bottom of the ring 
travel.

5. Measure each piston ring end gap with a feeler 
gauge.

• If the piston ring end gap exceeds the 
maximum end gap, replace the piston, piston 
pin, piston ring and connecting rod as a single 
unit.

Standard end gap:
Top: 0.16—0.31 mm {0.0063—0.012 in}
Second: 0.33—0.48 mm {0.0130—0.0189 in}
Oil (rail): 0.20—0.70 mm {0.0079—0.0275 in}

Maximum end gap:
1.0 mm {0.0393 in}

End Of Sie
CRANKSHAFT INSPECTION

A6E242411301E01
1. Install the main bearing cap. (See B–30 Main Bearing Caps Assembly Note.)
2. Measure the crankshaft end play.

• If not as specified, replace the thrust bearing 
or crankshaft so that the specified end play is 
obtained.

Standard end play:
0.22—0.45 mm {0.0087—0.0177 in}

Maximum end play:
0.55 mm {0.022 in}

3. Remove the main bearing cap. (See B–11 Main 
Bearing Cap Disassembly Note.)

4. Measure the crankshaft runout.
• If the crankshaft runout exceeds the maximum runout, replace the crankshaft.

Maximum runout:
0.05 mm {0.0019 in}

L8, LF

L3, L3 (with variable valve timing mechanism)

AME2224E104

AME2224E034

AME2224E035

AME2224E311
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5. Measure the journal diameter in X and Y 
directions at the two points (A and B) as indicated 
in the figure. 

• If not as specified, replace the crankshaft or 
grind the journal and install the undersize 
bearing.

Main journal
mm {in}

Maximum out-of-round:
0.05 mm {0.0019 in}

Crank pin
mm {in}

Maximum out-of-round:
0.05 mm {0.0019 in}

6. Install the main bearing caps and crankshaft.
7. Position a plastigage atop the journals in the axial direction.
8. Install the main bearing caps and cylinder block. (See B–30 Main Bearing Caps Assembly Note.)
9. Remove the main bearing caps. (See B–11 Main Bearing Cap Disassembly Note.)

10. Measure the main journal oil clearance.
• If the clearance exceeds the maximum, 

replace the main bearing using the main 
bearing selection table or grind the main 
journal and install the oversize bearings so 
that the specified oil clearance is obtained.

Standard clearance:
0.019—0.035 mm {0.0007—0.0013 in}

Maximum clearance:
0.10 mm {0.0039 in}

mm {in}

Bearing size Standard diameter
Standard 51.980—52.000 {2.0464—2.0472}
0.25 {0.01} 
undersize 51.730—51.750 {2.0366—2.0373}

Bearing size Standard diameter
Standard 49.980—50.000 {1.9677—1.9685}
0.25 {0.01} 
undersize 49.730—49.750 {1.9579—1.9586}

Bearing 
size Color Bearing thickness

Standard Green 2.506—2.509 {0.0987—0.0988}
0.25 {0.01} 
oversize 2.628—2.634 {0.1034—0.1037}

0.50 {0.02} 
oversize 2.753—2.759 {0.1084—0.1086}

AME2224E036

AME2224E038
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End Of SieCONNECTING ROD INSPECTION
A6E242411211E01

Caution
•••• The piston, piston ring and connecting rod cannot be disassembled.
•••• When replacing the piston, piston pin, piston ring and connecting rod, replace them together as a 

single unit.

1. Install the connecting rod cap. (See B–31 Connecting Rod Cap Assembly Note.)
2. Measure the connecting rod large end side 

clearance. 
• If the connecting rod large end side clearance 

exceeds the maximum clearance, replace the 
piston, piston pin, piston ring and connecting 
rod as a single unit.

Standard clearance:
0.14—0.36 mm {0.0056—0.0141 in}

Maximum clearance:
0.435 mm {0.0172 in}

3. Remove the connecting rod cap.
4. Position plastigage atop the journals in the axial direction.
5. Install the connecting rod bearing and connecting rod cap. (See B–31 Connecting Rod Cap Assembly Note.)
6. Remove the connecting rod cap.
7. Measure the connecting rod oil clearance.

• If not as specified, replace the connecting rod 
bearing or grind the crank pin and use 
oversize bearings so that the specified 
clearance is obtained.

Standard clearance:
0.026—0.052 mm {0.0011—0.0020 in}

Maximum clearance:
0.1 mm {0.0039 in}

mm {in}

End Of Sie
BOLT INSPECTION

A6E242410135E01
1. Measure the length of each bolt.

• Replace any that exceeds maximum length.

Bearing size Color Bearing thickness

Standard Green 1.496—1.502 
{0.0589—0.0591}

0.50 {0.02} 
oversize 1.748—1.754 {0.0688—0.0690}

0.25 {0.01} 
oversize 1.623—1.629 {0.0639—0.0641}

AME2224E059

AME2224E310

AME2224E050
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Length L

End Of Sie
VARIABLE VALVE TIMING ACTUATOR INSPECTION

A6E242400142E02

L3 (with variable valve timing mechanism) 

Caution
•••• Variable valve timing actuator can not be disassembled it is a precision unit /

1. Confirm that notch of the rotor and bump of the 
cover at the variable valve timing actuator are 
aligned and fitted.

• If the notch and the bump are not aligned, 
rotate the rotor toward the bulb timing retard 
position by hand until they are in place.

• If the rotor and cover are not secured even 
though their notch and groove are aligned, 
replace the variable valve timing actuator.

End Of Sie
OIL CONTROL VALVE (OCV) INSPECTION

A6E242414420E02

L3 (with variable valve timing mechanism)
Coil resistance inspection
1. Disconnect the negative battery cable.
2. Disconnect the oil control valve (OCV) connector.
3. Measure the resistance between terminals A and 

B using an ohmmeter.
• If not as specified, replace the oil control valve 

(OCV).

Specification
6.9—7.9 ohms

4. Connect the oil control valve (OCV) connector.

bolt Standard (mm) {in} Maximum (mm) {in}
Cylinder 
head bolt

149.0—150 
{5.86—5.90} 150.5 {5.92}

Connecting 
rod bolt

44.7—45.3 
{1.75—1.78} 46.0 {1.81}

Main bearing 
cap bolt

110.0—110.6
{4.33—4.35} 111.3 {4.38}

AME2224E342

A6E2226W002
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Spool valve operation inspection
1. Disconnect the negative battery cable.
2. Remove the oil control valve (OCV).
3. Verify that the spool valve in the oil control valve 

(OCV) is in the maximum valve timing retard 
position as indicated in the figure.

• If not as specified, replace the oil control valve 
(OCV).

4. Verify that the battery is fully charged.
• If not as specified, recharge the battery.

5. Apply battery positive voltage between the oil 
control valve (OCV) terminals and verify that the 
spool valve operates and moves to the maximum 
valve timing advance position.

• If not as specified, replace the oil control valve 
(OCV).

Note
• When applying battery positive voltage 

between the oil control valve (OCV) 
terminals, the connection can be either of 
the following:
— Positive battery cable to terminal A, 

negative battery cable to terminal B
— Positive battery cable to terminal B, negative battery cable to terminal A

6. Stop applying battery positive voltage and verify that the spool valve returns to the maximum valve timing 
retard position.

• If not as specified, replace the oil control valve (OCV).
End Of Sie
VALVE CLEARANCE INSPECTION

A6E242412111E02
1. Measure the valve clearance as follows.

(1) Turn the crankshaft clockwise so that the 
No.1 piston is at TDC of the compression 
stroke.

(2) Measure the valve clearance at A in the 
figure.

• If the valve clearance exceeds the space 
the tappet. (See B–25 VALVE 
CLEARANCE ADJUSTMENT.)

Note
• Make sure to note the measured values for 

choosing the suitable replacement tappets.

Standard [Engine cold]
IN: 0.22—0.28 mm {0.0087—0.0110 in} (0.25±±±±0.03 mm {0.0098±±±±0.0011 in})
EX: 0.27—0.33 mm {0.0106—0.0130 in} (0.30±±±±0.03 mm {0.0118±±±±0.0011 in})

(3) Turn the crankshaft 360°°°° clockwise so that the No.4 piston is at TDC of the compression stroke.
(4) Measure the valve clearance at B in the figure.

• If the valve clearance exceeds the standard, replace the tappet. (See B–25 VALVE CLEARANCE 
ADJUSTMENT.)

Note
• Make sure to note the measured values for choosing the suitable replacement tappets.

Standard [Engine cold]
IN: 0.22—0.28 mm {0.0087—0.0110 in} (0.25±±±±0.03 mm {0.0098±±±±0.0011 in})
EX: 0.27—0.33 mm {0.0106—0.0130 in} (0.30±±±±0.03 mm {0.0118±±±±0.0011 in})

AME2226W003

AME2226W004

AME2212W001
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B

End Of SieVALVE CLEARANCE ADJUSTMENT
A6E242412111E03

1. Remove the engine front cover lower blind plug.
2. Remove the engine front cover upper blind plug.
3. Remove the cylinder block lower blind plug.

4. Install the SST as shown.
5. Turn the crankshaft clockwise the crankshaft is in 

the No.1 cylinder TDC position.

6. Loosen the timing chain.
(1) Using a suitable screwdriver or equivalent 

tool, unlock the chain tensioner ratchet.
(2) Turn the exhaust camshaft clockwise using a 

suitable wrench on the cast hexagon and 
loosened the timing chain.

(3) Placing the suitable bolt (M6 X 1.0 Length 
25—35 mm {0.9—1.3 in}) at the engine front 
cover upper blind plug, secure the chain 
guide at the position where the tension is 
released.

AMJ2212E004

AME2212W004

AME2212W005
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7. Hold the exhaust camshaft using a suitable 
wrench on the cast hexagon as shown.

8. Remove the exhaust camshaft sprocket.

9. Loosen the camshaft cap bolts in several passes 
in the order shown.

Note
• The cylinder head and the camshaft caps 

are numbered to make sure they are 
reassembled in their original position. When 
removed, keep the caps with the cylinder 
head they were removed from. Do not mix 
the caps.

10. Remove the camshaft.
11. Remove the tappet.
12. Select proper adjustment shim.

New adjustment shim
= Removed shim thickness + Measured valve clearance - Standard valve clearance (IN: 0.25 mm 

{0.0098 in}, EX: 0.30 mm {0.0118 in})

Standard [Engine cold]
IN: 0.22—0.28 mm {0.0087—0.0110 in} (0.25±±±±0.03 mm {0.0098±±±±0.0011 in})
EX: 0.27—0.33 mm {0.0106—0.0130 in} (0.30±±±±0.03 mm {0.0118±±±±0.0011 in})

13. Install the camshaft with No.1 cylinder aligned with the TDC position.
14. Tighten the camshaft cap bolt using the following 

two steps.
(1) Tighten to 5.0—9.0 N·m {51.0—91.7 kgf·cm, 

44.3—79.5 in·lbf}.
(2) Tighten to 14.0—17.0 N·m {1.5—1.7 kgf·m, 

10.4—12.5 ft·lbf}.

AME2212W006

AME2212W007

AME2212W008

AME2212W009
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B

15. Install the exhaust camshaft sprocket.

Note
• Do not tighten the bolt for the camshaft 

sprocket during this step. First confirm the 
valve timing, then tighten the bolt.

16. Install the SST to the camshaft as shown.

Europe

Except Europe

17. Remove the M6 x 1.0 bolt from the engine front cover to apply tension to the timing chain.
18. Turn the crankshaft clockwise the crankshaft is in the No.1 cylinder TDC position.
19. Hold the exhaust camshaft using a suitable 

wrench on the cast hexagon as shown.
20. Tighten the exhaust camshaft sprocket lock bolt 

Tightening torque
69—75 N·m {7.10—7.6 kgf·m,
 50.9—55.3 ft·lbf}

21. Remove the SST from the camshaft.
22. Remove the SST from the block lower blind plug.
23. Rotate the crankshaft clockwise two turns until 

the TDC position.
• If not aligned, loosen the crankshaft pulley 

lock bolt and repeat from Step 14.
24. Apply silicone sealant to the engine front cover upper blind plug.

AME2212W007

AME2212W010

AME2212W011

AME2212W006
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25. Install the engine front cover upper blind plug.

Tightening torque: 
10 N·m {1.0 kgf·m, 7.4 ft·lbf}

26. Install the cylinder block lower blind plug.

Tightening torque: 
20 N·m {2.0 kgf·m, 14.8 ft·lbf}

27. Install the new engine front cover lower blind 
plug.

Tightening torque: 
12 N·m {1.2 kgf·m, 8.9 ft·lbf}

End Of Sie

AME2212W003

AME2212W012

AME2212W002
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CYLINDER BLOCK (I) ASSEMBLY
A6E242402000E09

1. Assemble in the order indicated in the table.
2.

.

AME2224E039

1 Oil jet valve
2 Upper main bearing, thrust bearing
3 Crankshaft
4 Lower main bearing, thrust bearing
5 Main bearing cap

(See B–30 Main Bearing Caps Assembly Note)

6 Piston ring
(See B–30 Piston Ring Assembly Note)

7 Connecting rod, Piston assembly
(See B–30 Piston Assembly Note)

8 Upper connecting rod bearing
(See B–31 Connecting Rod Bearing Assembly 
Note)

9 Lower connecting rod bearing
(See B–31 Connecting Rod Bearing Assembly 
Note)

10 Connecting rod cap
(See B–31 Connecting Rod Cap Assembly Note)

11 Engine balancer (L3 (with variable valve timing 
mechanism))
(See B–31 Balancer Unit Assembly Note)

12 Adjustment shim
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Main Bearing Caps Assembly Note
1. Install the main bearing caps in the order 

indicated in the figure.

Tightening torque:
 (1) 44—46 N·m 

 {4.5—4.6 kgf·m, 32.5—33.9 ft·lbf}
 (2) 175°°°°—185°°°°

Piston Ring Assembly Note
1. Install the two oil control ring segments and 

spacer.
2. Verify that the second ring is installed with 

scraper face side downward.
3. Verify that the top ring is installed with scraper 

face side inner of upper.

Piston Assembly Note
1. Position the end gap of each ring as indicated in 

the figure.

2. Insert the piston and connecting rod into the 
cylinder with the arrow mark to front of the engine.

AME2224E052

AME2224E322

AME2224E323

AME2224E042
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Connecting Rod Bearing Assembly Note
1. Install the connecting rod bearing to the 

connecting rod and connecting rod caps, as 
shown in the figure.

Connecting Rod Cap Assembly Note

Caution
•••• When assembling the connecting rod caps, align the broken, rough faces of the connecting rods 

and connecting rod caps.

1. Tighten the connecting rod bolts in two steps.

Tightening torque:
 (1) 26—32 N·m 

 {2.7—3.2 kgf·m, 19.2—23.6 ft·lbf}
 (2) 80°°°°—100°°°°

Balancer Unit Assembly Note
1. Confirm by visual inspection that there is no damage to the balancer unit gear and verify that the shaft turns 

smoothly.
• If there is any damage or malfunction, replace the balancer unit.

Caution
•••• Due to the precision interior construction of the balancer unit, it cannot be disassembled.

2. Rotate the crankshaft clockwise and align the No. 1 cylinder to the TDC.
3. Install the adjustment shim to the seat face of the balancer unit.
4. With the balancer unit marks at the exact top 

center, assemble the unit to the cylinder block.

5. Insert a screwdriver into the crankshaft No. 1 
crankweight area and set both the rotation and 
the thrust direction with the screwdriver, using a 
prying action, as shown.

AME2224E053

AME2224E061

AME2224E080
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6. Set the SST as shown, then measure the gear 
backlash using a dial gauge.

• If the backlash exceeds the specified range, 
remeasure the backlash and, using the 
adjustment shim selection table, select the 
proper shim, according to the following 
procedure.

Caution
•••• When measuring the backlash, rotate the 

crankshaft one full rotation and verify 
that it is within the specified range at all 
of the following six positions: 10°°°°, 30°°°°, 
100°°°°, 190°°°°, 210°°°°, 280°°°° ATDC. 

Value range: 
0.005—0.101 mm {0.00019—0.0039 in}

(1) Using master adjustment shim (No.50), assemble the balancer unit to the cylinder block, then measure the 
backlash.

(2) Select the proper adjustment shim according to the measured value.
(3) Install the selected adjustment shim to the balancer unit, then assemble the balancer unit to the cylinder 

block.
Adjustment shim selection table

AME2224E060

Backlash 
mm {in}

Selection shim 
(No.)

Shim thickness 
mm {in}

Backlash 
mm {in}

Selection shim 
(No.)

Shim thickness 
mm {in}

0.256—0.262 
{0.0100—0.01031} 15 1.15 {0.0452}

0.116—0.122 
{0.00456—
0.00480}

35 1.35 {0.0531}

0.249—0.255 
{0.0098—
0.010039}

16 1.16 {0.0456}
0.109—0.115 
{0.00429—
0.00452}

36 1.36 {0.0535}

0.242—0.248 
{0.0096—0.00976} 17 1.17 {0.0460}

0.102—0.108 
{0.00401—
0.00425}

37 1.37 {0.0539}

0.235—0.241 
{0.0093—0.0948} 18 1.18 {0.0464}

0.095—0.101 
{0.00374—
0.00397}

38 1.38 {0.0543}

0.228—0.234 
{0.00897—
0.00921}

19 1.19 {0.0468}
0.088—0.094 
{0.00346—
0.00370}

39 1.39 {0.0547}

0.221—0.227 
{0.00870—
0.00893}

20 1.20 {0.0472}
0.081—0.087
{0.00318—
0.00342}

40 1.40 {0.0551}

0.214—0.220 
{0.00842—
0.00874}

21 1.21 {0.0476}
0.074—0.080 
{0.00291—
0.00314}

41 1.41 {0.0555}

0.207—0.213 
{0.00814—
0.00838}

22 1.22 {0.0480} 0.067—0.073 
{0.00263—
0.00287}

42 1.42 {0.0559}

0.200—0.206 
{0.00787—
0.00811}

23 1.23 {0.0484}
0.060—0.066 
{0.00236—
0.00259}

43 1.43 {0.0562}

0.193—0.199 
{0.00759—
0.00783}

24 1.24 {0.0488}
0.053—0.059 
{0.00208—
0.00232}

44 1.44 {0.0566}

0.186—0.192 
{0.00732—
0.00755}

25 1.25 {0.492}
0.046—0.052 
{0.00181—
0.00204}

45 1.45 {0.0570}

0.179—0.185 
{0.00704—
0.00728}

26 1.26 {0.496}
0.039—0.045 
{0.00153—
0.00177}

46 1.46 {0.0574}
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End Of Sie

0.172—0.178 
{0.00677—
0.00700}

27 1.27 {0.499}
0.032—0.038 
{0.00125—
0.00149}

47 1.47 {0.0578}

0.165—0.171 
{0.00649—
0.00673}

28 1.28 {0.503}
0.025—0.031 
{0.000984—

0.00122}
48 1.48 {0.0582}

0.158—0.164 
{0.00622—0.00645 29 1.29 {0.507}

0.018—0.024 
{0.000708—
0.000944}

49 1.49 {0.0586}

0.151—0.157 
{0.00594—
0.00618}

30 1.30 {0.511}
0.011—0.017 
{0.000433—
0.000669}

50 (master) 1.50 {0.0590}

0.144—0.150 
{0.0566—0.0590} 31 1.31 {0.515}

0.004—0.010 
{0.00015—
0.000393}

51 1.51 {0.0594}

0.137—0.143 
{0.00539—
0.00562}

32 1.32 {0.519} 0.000—0.004 
{0.000—0.000157} 52 1.52 {0.0598}

0.130—0.136 
{0.00511—
0.00535}

33 1.33 {0.523} 0.000—0.000 
{0.000—0.000} 53 1.53 {0.0602}

0.123—0.129 
{0.00484—
0.00507}

34 1.34 {0.527} 0.000—0.000 
{0.000—0.000} 54 1.54 {0.0606}

Backlash 
mm {in}

Selection shim 
(No.)

Shim thickness 
mm {in}

Backlash 
mm {in}

Selection shim 
(No.)

Shim thickness 
mm {in}
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CYLINDER BLOCK (II) ASSEMBLY
A6E242402000E10

1. Assemble in the order indicated in the table.
2.

.

AME2224E043
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Rear Oil Seal Assembly Note
1. Apply silicone sealant to the mating faces as 

shown.

Dot diameter:
 4.0—6.0 mm {0.16—0.23 in}

2. Apply clean engine oil to the new oil seal lip.

3. Install the rear oil seal using the installer as 
shown.

4. Tighten the rear oil seal bolts in the order as 
shown.

Tightening torque:
8.0—11.5 N·m {81.6—117.2 kgf·m, 70.9—

101.7 in·lbf}

1 Rear oil seal
(See B–35 Rear Oil Seal Assembly Note)

2 End plate (MPV)
3 Flywheel (MTX), Drive plate (ATX) (See B–36 Drive 

Plate (ATX), Flywheel (MTX) Assembly Note)
4 Oil pump
5 Oil strainer
6 Water pump
7 Thermostat

8 Oil separator
9 Knock sensor

10 Oil cooler
11 Oil filter adapter
12 Oil filter
13 Oil filter cover
14 Oil pan

(See B–36 Oil pan Assembly Note)
15 MTX

AME2224E325

AME2224E326

AME2224E002
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Drive Plate (ATX), Flywheel (MTX) Assembly Note
1. Hold the crankshaft using the SST.
2. Tighten the bolts in the order indicated in the 

figure in several passes.

Oil pan Assembly Note
1. Apply a continuous bead of silicone sealant to the 

oil pan as indicated in the figure.

2.  Use a square ruler to unite the oil pan and the 
cylinder block junction side on the engine front 
cover side.

AME2224E102

AME2224E555

AME2224E054
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3. Tighten the rear oil pan bolts in the order as 
shown.

Tightening torque:
20—30 N·m {2.1—3.0 kgf·m, 15.2—21.6 

in·lbf}

End Of Sie
CYLINDER HEAD (I) ASSEMBLY

A6E242402000E11
1. Assemble in the order indicated in the table..

AME2224E056

AME2224E044

1 Water outlet case
2 EGR pipe
3 Valve seal

(See B–38 Valve Seal Assembly Note)
4 Valve

5 Valve spring
6 Upper valve spring seat
7 Valve keeper

(See B–38 Valve Keeper Assembly Note)
8 Engine hanger
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Valve Seal Assembly Note
1. Press the valve seal onto the valve guide by 

hand.
2. Lightly tap the SST using a plastic hammer.

Valve Keeper Assembly Note
1. Install the valve keeper using the SSTs.

End Of Sie

AME2224E321

AME2224E302
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CYLINDER HEAD (II) ASSEMBLY
A6E242402000E12

1. Assemble in the order indicated in the table.
2.

.

AME2224E046

1 Cylinder head gasket
2 Cylinder head
3 Cylinder head bolt

(See B–40 Cylinder Head Bolt Assembly Note)
4 Tappet
5 Camshaft

(See B–40 Camshaft Assembly Note)

6 Camshaft cap 
7 Camshaft sprocket, Variable valve timing actuator 

(L3 (with variable valve timing mechanism))
(See B–40 Camshaft Sprocket, Variable Valve 
Timing Actuator (L3 (with variable valve timing 
mechanism)) Assembly Note)

8 Oil control valve (OCV) (L3 (with variable valve 
timing mechanism))
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Cylinder Head Bolt Assembly Note
1. Tighten the cylinder head bolts in the order 

indicated in the figure in six steps.
(1) Tighten to 5.0 N·m {51 kgf·cm, 44.3 in·lbf}.
(2) Tighten to 13— 17 N·m {1.4 —1.7 kgf·m, 

9.6—12.5 ft·lbf}.
(3) Tighten to 44— 46 N·m {4.5 —4.6 kgf·m, 

32.5—33.9 ft·lbf}.
(4) Tighten 88°°°°—92°°°°.
(5) Tighten 88°°°°—92°°°°.

Camshaft Assembly Note
1. Install the camshaft with No.1 cylinder aligned with TDC position.
2. Tighten the camshaft cap bolt using the following 

two steps.
(1) Tighten to 5.0—9.0 N·m {51.0—91.7 kgf·cm, 

44.3—79.5 in·lbf}.
(2) Tighten to 14.0—17.0 N·m {1.5—1.7 kgf·m, 

10.4—12.5 ft·lbf}.

Camshaft Sprocket, Variable Valve Timing Actuator (L3 (with variable valve timing mechanism)) Assembly 
Note

1. Camshaft sprocket or variable valve timing actuator (L3 (with variable valve timing mechanism)) attachment 
bolt is changed into the state of a temporary bundle by hand until it attaches timing chain.

2. The attachment bolt of camshaft sprocket or variable valve timing actuator (L3 (with variable valve timing 
mechanism)) is bound tight for timing chain after attachment.

Tightening torque
69—75 N·m {7.10—7.60 kgf·m, 50.9—55.3 ft·lbf}

L8, LF, L3

L3 (with variable valve timing mechanism)

AME2224E047

AME2224E048

AME2224E077

AME2224E078
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End Of SieTIMING CHAIN ASSEMBLY
A6E242402000E13

1. Assemble in the order indicated in the table.
2.

.

AME2224E327

1 Crankshaft sprocket
2 Oil pump chain
3 Oil pump sprocket

(See B–42 Oil Pump Sprocket Assembly Note)
4 Oil pump chain guide
5 Oil pump chain tensioner
6 Seal (L3 (with variable valve timing mechanism))
7 Timing chain

(See B–42 Timing Chain Aassembly Note)
8 Chain guide
9 Tensioner arm

10 Chain tensioner
11 Camshaft sprocket, Variable Valve Timing Actuator 

(L3 (with variable valve timing mechanism))
(See B–43 Camshaft Sprocket, Variable Valve 
Timing Actuator (L3 (with variable valve timing 
mechanism)) Assembly Note)

12 Front oil seal
(See B–44 Front Oil Seal Aassembly Note)

13 Engine front cover
(See B–44 Engine Front Cover Aassembly Note)

14 Drive belt idler pulley 
15 Water pump pulley
16 Crankshaft pulley
17 Crankshaft pulley lock bolt

(See B–45 Crankshaft Pulley Lock Bolt Aassembly 
Note)

18 Cylinder head cover
(See B–46 Cylinder Head Cover Aassembly Note)

19 Spark plug
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ENGINE 

Oil Pump Sprocket Assembly Note
1. Hold the oil pump sprocket using the SST.

Timing Chain Aassembly Note
1. Install the SST to the camshaft, then align the No. 1 camshaft position with the TDC.

Europe

Except Europe

2. Remove the cylinder block lower blind plug.
3. Install the SST as shown.
4. Turn the crankshaft clockwise so that the 

crankshaft is in the No.1 cylinder TDC position.
5. Install the timing chain.

AME2224E340

AME2224E329

AME2224E328

AMJ2224E666
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ENGINE 

B–43

B

6. Install the chain tensioner and remove the 
retaining wire.

Camshaft Sprocket, Variable Valve Timing Actuator (L3 (with variable valve timing mechanism)) Assembly 
Note

1. Hold the camshaft using a suitable wrench on the cast hexagon as shown.
L8, LF, L3

L3 (with variable valve timing mechanism)

2. Tighten the camshaft sprocket lock bolt.

Tightening torque: 69—75 N·m {7.10—7.6 kgf·m, 50.9—55.3 ft·lbf}

AME2224E330

AME2224E077

AME2224E078
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ENGINE 

Front Oil Seal Aassembly Note
1. Apply clean engine oil to the oil seal.
2. Push the oil seal slightly in by hand.
3. Compress the oil seal using the SST and a 

hammer.

Engine Front Cover Aassembly Note
1. Apply silicone sealant to the engine front cover as 

shown.

Caution
•••• Install the cylinder head cover within 10 

minutes of applying the silicone sealant.
•••• Silicone sealant is not need in area C as 

indicated below due to an existing. (L3  
(with variable valve timing mechanism))

Thickness
 A: 2.0—3.0 mm {0.079—0.118 in}
 B: 1.5—2.5 mm {0.059—0.098 in}

AME2224E331

AME2224E332

AME2224E333
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B–45

B

2. Install the cylinder head cover bolts in the order 
as shown.

Crankshaft Pulley Lock Bolt Aassembly Note
1. Install the SST to the camshaft as shown.

Europe

Except Europe

2. Install the M6 x 1.0 bolt in by hand.
3. Turn the crankshaft clockwise so that the 

crankshaft is in the No.1 cylinder TDC position.

Bolt No. Tigtining torque N·m {kgf·m, ft·lbf}
1—18 8.0—11.5 N·m

{81.6—117.2 kgf·cm, 70.9—101.7 in·lbf}
19—22 40—55 {4.1—5.6, 29.7—40.5}

AME2224E334

AME2224E329

AME2224E328

AME2224E009
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ENGINE 

4. Hold the crankshaft pully using the SST.
5. Tighten the crankshaft pulley lock bolt in the 

following two steps.
(1) Tighten to 96—104 N·m {9.8—10.6 kgf·m, 

70.9—76.7 ft·lbf}
(2) Tighten 87°°°°—93°°°° .

6. Remove the M6 x 1.0 bolt.
7. Remove the SST from the camshaft.
8. Remove the SST from the block lower blind plug.
9. Rotate the crankshaft clockwise two turns until 

the TDC position.
• If not aligned, loosen the crankshaft pulley 

lock bolt and repeat from Step 1.
10. Install the cylinder block lower blind plug.

Tightening torque: 20 N·m {2.0 kgf·m, 14.8 ft·lbf}

Cylinder Head Cover Aassembly Note
1. Apply silicone sealant to the mating faces as 

shown.

Caution
•••• Install the cylinder head cover within 10 

minutes of applying the silicone sealant.

Dot diameter: 4.0—6.0 mm {0.16—0.23 in}

2. Install the cylinder head cover with a new gasket.

3. Tighten the bolts in the order shown.

Tightening torque: 8.0 —12 N·m {81.6—122.3 
kgf·cm, 70.9—106.2 in·lbf}

End Of Sie

AME2224E015

AME2224E335

AME2224E336

1731-1E-02C.book  46 ページ  ２００２年４月２６日　金曜日　午前１０時３０分



TD–1

TD

TDTECHNICAL DATA

TECHNICAL DATA ............................................. TD-2
ENGINE TECHNICAL DATA ............................ TD-2
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TECHNICAL DATA 

ENGINE TECHNICAL DATA
A6E931001001E01

TECHNICAL DATA

Item

Engine

L8 LF

L3, 
L3 (with variable 

valve timing 
mechanism)

Cylinder head
Cylinder head gasket 
contact surfaces distortion (mm {in}) Maximum 0.10 {0.004}

Manifold contact surfaces 
distortion (mm {in})

Maximum 0.10 {0.004}
Maximum grinding 0.15 {0.006}

Valve clearance [Engine cold] (mm {in})
IN 0.22—0.28 {0.0087—0.0110}
EX 0.27—0.33 {0.0106—0.0130}

Valve and valve guide

Valve stem diameter (mm {in})
Standard

IN 5.470—5.485 {0.2154—0.2159}
EX 5.465—5.480 {0.2152—0.2157}

Minimum
IN 5.440 {0.2142}
EX 5.435 {0.2140}

Valve stem to guide 
clearance (mm {in})

Standard
IN 0.024—0.069 {0.0009—0.0027}
EX 0.029—0.074 {0.0012—0.0029}

Maximum
IN 0.10 {0.004}
EX 0.10 {0.004}

Valve length (mm {in})
Standard

IN 102.99—103.79 {4.055—4.086}
EX 104.25—105.05 {4.105—4.135}

Minimum
IN 102.99 {4.055}
EX 103.79 {4.086}

Valve guide inner diameter (mm {in}) Standard
IN 5.509—5.539 {0.2169—0.2180}
EX 5.509—5.539 {0.2169—0.2180}

Valve guide protrusion 
height (mm {in})  IN

 EX
12.2—12.8 {0.481—0.503}
12.2—12.8 {0.481—0.503}

Valve head margin thickness (mm {in}) Minimum
IN 1.62 {0.0637}
EX 1.82 {0.0716}

Valve seat

Valve seat contact width (mm {in}) Standard
IN 1.2—1.6 {0.048—0.062}
EX 1.2—1.6 {0.048—0.062}

Valve seat angle (°)
IN 45
EX 45

Valve seat sinking
(Valve protrusion height) (mm {in}) Standard

IN 40.64—42.24 {1.600—1.662}
EX 40.50—42.10{1.595—1.657}

Valve spring
Out-of-square (mm {in}) Maximum 1% (2.10 {0.082})
Pressing force at valve 
spring height H (N {kgf, lbf}) H: 27.8 mm 

 {1.094 in} 494.9 {50.47,111.2}

OCV (Oil control valve)

Coil resistance [20° C{68°F}] (ohm) Standard – 6.9—7.9 *
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TD

Camshaft
Camshaft runout (mm {in}) Maximum 0.03 {0.0012}

Cam lobe height (mm {in})

Standard

IN 40.79 {1.606} 42.12{1.659}
42.12 {1.659}

42.44{1.671}*

EX 41.08 {1.618} 41.08{1.618}
41.08 {1.618}

41.18 {1.622}*

Minimum

IN 40.692{1.603} 42.022{1.655}
42.022{1.655}

42.342 {1.667}*

EX 40.982 {1.614} 40.982{1.614}
40.982 {1.614}

41.082 {1.618}*

Journal diameter (mm {in})
Standard 24.96—24.98 {0.9827—0.9834}
Minimum 24.95 {0.982}

Journal oil clearance (mm {in})
Standard 0.04—0.08 {0.002—0.003}
Maximum 0.09 {0.0035}

End play (mm {in})
Standard 0.09—0.24 {0.0035—0.0094}
Maximum 0.25 {0.009}

Tappet
Tappet bore diameter (mm {in}) Standard 31.000—31.030 {1.2205—1.2216}
Tappet diameter (mm {in}) Standard 30.970—30.980 {1.2193—1.2196}

Tappet-to-Tappet bore oil 
clearance (mm {in})

Standard 0.02—0.06{0.0008—0.0023}
Maximum 0.15 {0.006}

Cylinder block
Cylinder head gasket 
contact surfaces distortion (mm {in}) Maximum 0.10 {0.004}

Cylinder bore diameter
[Measure the cylinder bore 
at 42 mm
{1.65 in} below the top 
surface]

(mm {in}) Standard 83.000—83.030 
{3.2677—3.2689} 87.500—87.530 {3.4449—3.4460}

Minimum / maximum bore 
diameter Limit (mm {in}) 82.940—83.090 

{3.2653—3.2712} 87.440—87.590 {3.4425—3.4484}

Piston

Piston diameter (mm {in}) Standard 82.965—82.995 
{3.2664—3.2675} 87.465—87.495 {3.4435—3.4446}

Piston-to-cylinder clearance (mm {in})
Standard 0.025—0.045 {0.0010—0.0017}
Maximum 0.11 {0.0043}

Piston ring

Piston ring-to-ring groove 
clearance

(mm {in})

Standard
Top 0.03—0.08 {0.0012—0.0031}
Second 0.03—0.07 {0.0012—0.0027}
Oil (rail) 0.03—0.07 {0.0012—0.0027}

Maximum
Top 0.17 {0.0067}
Second 0.15 {0.0059}
Oil (rail) 0.15 {0.0059}

End gap
(measured in cylinder) (mm {in})

Standard
Top 0.16—0.31 {0.0063—0.0122}
Second 0.33—0.48 {0.0130—0.0189}
Oil (rail) 0.20—0.70 {0.0079—0.0275}

Maximum
Top 1.0 {0.0393}
Second 1.0 {0.0393}
Oil (rail) 1.0 {0.0393}

Item

Engine

L8 LF

L3, 
L3 (with variable 

valve timing 
mechanism)
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TECHNICAL DATA 

*: With variable valve timing mechanism
End Of Sie

Connecting rod and connecting rod bearing

Connecting rod side 
clearance (mm {in})

Standard 0.14—0.36 {0.0056—0.0141}
Maximum 0.435 {0.0172}

Connecting rod bearing size (mm {in})
Standard 1.496—1.502 {0.0589—0.0591}
0.25 {0.01} Oversize 1.623—1.629 {0.0639—0.0641}
0.50 {0.02} Oversize 1.748—1.754 {0.0688—0.0690}

Connecting rod bearing oil 
clearance (mm {in})

Standard 0.026—0.052{0.0011—0.0020}
Maximum 0.10{0.0039}

Crankshaft
Crankshaft runout (mm {in}) Maximum 0.05 {0.0019}

Main journal diameter (mm {in})
Standard 51.980—52.000 {2.0464—2.0472}
0.25 {0.01} 
undersize 51.730—51.750 {2.0366—2.0373}

Main journal oil clearance (mm {in})
Standard 0.019—0.035{0.0007—0.0013}
Maximum 0.10 {0.0039}

Main journal out of round (mm {in}) Maximum 0.05 {0.0019}

Main bearing size (mm {in})
Standard 2.506—2.509 {0.0987—0.0988}
0.25 {0.01} Oversize 2.628—2.634 {0.1034—0.1037}
0.50 {0.02} Oversize 2.753—2.759 {0.1084—0.1086}

Crank pin journal diameter (mm {in})
Standard 49.980—50.000 {1.9677—1.9685}
0.25 {0.01} 
undersize 49.730—49.750 {1.9579—1.9586}

Crank pin out of round (mm {in}) Maximum 0.05 {0.022}

Crankshaft end play (mm {in})
Standard 0.22—0.45{0.0087—0.0177}
Maximum 0.55 {0.0216}

Front oil seal
Pushing distance of the front oil seal
[from the edge of the engine front cover] (mm {in}) 0—0.5 {0—0.019}

Bolt

Cylinder head bolt length
Standard 149.0—150.0 {5.86—5.90}
Maximum 150.5 {5.92}

Connecting rod bolt length
Standard 44.7—45.3 {1.75—1.78}
Maximum 46.0 {1.81}

Main bearing cap bolt length
Standard 110.0—110.6 {4.33—4.35}
Maximum 111.3 {4.38}

Balance shaft

Gear backlash (mm {in}) Maximum –
0.005-0.101 
{0.00019—

0.0039}

Item

Engine

L8 LF

L3, 
L3 (with variable 

valve timing 
mechanism)
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STSPECIAL TOOLS

SPECIAL TOOLS .................................................ST-2
ENGINE SST .....................................................ST-2
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SPECIAL TOOLS 

ENGINE SST
A6E941001001E01

Ford SST numbers are collated with Mazda SST numbers in the example below.
Ford SSTs are marked with Ford SST number.
Example

1: Mazda SST number
2: Ford SST number

SPECIAL TOOLS

1:49 JE01 061
2:303-507

Peg

1:49 JE01 061
2:303–507

Peg

1:49 UN20 5072
2:205–072

Holder

1:49 UN20 
507202
2:205–072–02

Adapter

1:49 G032 354
2: –

Adjusting 
wrench

1:49 E011 1A0
2: –

Ring gear brake 
set

1:49 0636 100B
2: –

Valve spring 
lifter arm

1:49 B012 0A2
2: –

Pivot

1:49 B012 015
2: –

Valve guide 
installer

1:49 H010 401
2: –

Oil seal installer

1:49 0107 680A
2: –

Engine stand

1:49 L010 1A0
2: –

Engine hanger 
set

1:49 S120 170
2: –

Valve seal 
remover

1:49 L012 0A0B
2: –

Valve seal and 
valve guide 
installer set

1:49 T032 302
2: –

Bearing installer

1:49 D032 316
2: –

Protractor
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ST–3

STEnd Of Sie

1:49 JE01 054 
(Europe)
 49 UN30 3376
(Except Europe)
2: 303–376

Plate

1:49 G011 201
2: –

Attachment
–
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Manual
MZR–CD
(RF Turbo)

FOREWORD

This manual explains the disassembly, 
inspection, repair, and reassembly 
procedures for the above-indicated engine. 
In order to do these procedures safely, 
quickly, and correctly, you must first read 
this manual and any other relevant service 
materials carefully.

The information in this manual is current 
up to April, 2002. Any changes that 
occur after that time will not be reflected in 
this particular manual. Therefore, 
the contents of this manual may not exactly 
match the mechanism that you are 
currently servicing.

Mazda Motor Corporation
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WARNING
Servicing a vehicle can be dangerous. If you have not received 
service-related training, the risks of injury, property damage, and 
failure of servicing increase. The recommended servicing procedures 
for the vehicle in this workshop manual were developed with 
Mazda-trained technicians in mind. This manual may be useful to 
non-Mazda trained technicians, but a technician with our 
service-related training and experience will be at less risk when 
performing service operations. However, all users of this manual are 
expected to at least know general safety procedures.

This manual contains "Warnings" and "Cautions" applicable to risks 
not normally encountered in a general technician's experience. 
They should be followed to reduce the risk of injury and the risk that 
improper service or repair may damage the vehicle or render it unsafe. 
It is also important to understand that the "Warnings" and "Cautions" 
are not exhaustive. It is impossible to warn of all the hazardous 
consequences that might result from failure to follow the procedures.

The procedures recommended and described in this manual are 
effective methods of performing service and repair. Some require tools 
specifically designed for a specific purpose. Persons using procedures 
and tools which are not recommended by Mazda Motor Corporation 
must satisfy themselves thoroughly that neither personal safety nor 
safety of the vehicle will be jeopardized.

The contents of this manual, including drawings and specifications, are 
the latest available at the time of printing, and Mazda Motor Corporation 
reserves the right to change the vehicle designs and alter the contents 
of this manual without notice and without incurring obligation.

Parts should be replaced with genuine Mazda replacement parts or 
with parts which match the quality of genuine Mazda replacement 
parts. Persons using replacement parts of lesser quality than that of 
genuine Mazda replacement parts must satisfy themselves thoroughly 
that neither personal safety nor safety of the vehicle will be 
jeopardized.

Mazda Motor Corporation is not responsible for any problems which 
may arise from the use of this manual. The cause of such problems 
includes but is not limited to insufficient service-related training, use of 
improper tools, use of replacement parts of lesser quality than that of 
genuine Mazda replacement parts, or not being aware of any revision 
of this manual.
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HOW TO USE THIS MANUAL 

RANGE OF TOPICS
AME201000001101

• This manual contains procedures for performing all required service operations. The procedures are divided 
into the following five basic operations:
— Removal/Installation
— Disassembly/Assembly
— Replacement
— Inspection
— Adjustment

• Simple operations which can be performed easily just by looking at the vehicle (i.e., removal/installation of 
parts, jacking, vehicle lifting, cleaning of parts and visual inspection) have been omitted.

End Of Sie
SERVICE PROCEDURE

AME201000001102

Inspection, adjustment
• Inspection and adjustment procedures are divided into steps. Important points regarding the location and 

contents of the procedures are explained in detail and shown in the illustrations.

Repair procedure
1. Most repair operations begin with an overview illustration. It identifies the components, shows how the parts fit 

together and describes visual part inspection. However, only removal/installation procedures that need to be 
performed methodically have written instructions.

2. Expendable parts, tightening torques and symbols for oil, grease, and sealant are shown in the overview 
illustration. In addition, symbols indicating parts requiring the use of special service tools or equivalent are also 
shown.

HOW TO USE THIS MANUAL

XME2010001
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GI–3

GI

3. Procedure steps are numbered and the part that is the main point of that procedure is shown in the illustration 
with the corresponding number. Occasionally, there are important points or additional information concerning a 
procedure. Refer to this information when servicing the related part.

End Of Sie
SYMBOLS

AME201000001103

• There are eight symbols indicating oil, grease, fluids, sealant, and SST or equivalent use. These symbols show 
application points or use of these materials during service.

XME2010010

Symbol Meaning Kind

Apply oil
New appropriate 
engine oil or gear 
oil

Apply brake fluid New appropriate 
brake fluid
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HOW TO USE THIS MANUAL 

End Of Sie
ADVISORY MESSAGES

AME201000001104
• You'll find several Warnings, Cautions, Notes, Specifications and Upper and Lower Limits in this manual.

Warning
• A Warning indicates a situation in which serious injury or death could result if the warning is ignored.

Caution
• A Caution indicates a situation in which damage to the vehicle or parts could result if the caution is ignored.

Note
• A Note provides added information that will help you to complete a particular procedure.

Specification
• The values indicate the allowable range when performing inspections or adjustments.

Upper and lower limits
• The values indicate the upper and lower limits that must not be exceeded when performing inspections or 

adjustments.
End Of Sie

Apply automatic 
transaxle/
transmission fluid

New appropriate 
automatic
transaxle/
transmission fluid

Apply grease Appropriate 
grease

Apply sealant Appropriate 
sealant

Apply petroleum 
jelly

Appropriate 
petroleum jelly

Replace part O-ring, gasket, 
etc.

Use SST or 
equivalent Appropriate tools

Symbol Meaning Kind
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UNITS 

GI–5

GI
UNITS

AME201200002101

Conversion to SI Units (Système International d'Unités)
• All numerical values in this manual are based on SI units. Numbers shown in conventional units are converted 

from these values.

Rounding Off
• Converted values are rounded off to the same number of places as the SI unit value. For example, if the SI unit 

value is 17.2 and the value after conversion is 37.84, the converted value will be rounded off to 37.8.

Upper and Lower Limits
• When the data indicates upper and lower limits, the converted values are rounded down if the SI unit value is 

an upper limit and rounded up if the SI unit value is a lower limit. Therefore, converted values for the same SI 
unit value may differ after conversion. For example, consider 2.7 kgf/cm2 in the following specifications:

210—260 kPa {2.1—2.7 kgf/cm2, 30—38 psi}
270—310 kPa {2.7—3.2 kgf/cm2, 39—45 psi}

• The actual converted values for 2.7 kgf/cm2 are 264 kPa and 38.4 psi. In the first specification, 2.7 is used as 
an upper limit, so the converted values are rounded down to 260 and 38. In the second specification, 2.7 is 
used as a lower limit, so the converted values are rounded up to 270 and 39.

End Of Sie

UNITS

Electrical current A (ampere)
Electric power W (watt)
Electric resistance ohm
Electric voltage V (volt)

Length
mm (millimeter)
in (inch)

Negative pressure
kPa (kilo pascal)
mmHg (millimeters of mercury)
inHg (inches of mercury)

Positive pressure

kPa (kilo pascal)

kgf/cm2 (kilogram force per square 
centimeter)
psi (pounds per square inch)

Torque

N·m (Newton meter)
kgf·m (kilogram force meter)
kgf·cm (kilogram force centimeter)
ft·lbf (foot pound force)
in·lbf (inch pound force)

Volume

L (liter)
US qt (U.S. quart)
Imp qt (Imperial quart)
ml (milliliter)
cc (cubic centimeter)
cu in (cubic inch)
fl oz (fluid ounce)

Weight
g (gram)
oz (ounce)
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FUNDAMENTAL PROCEDURES 

PREPARATION OF TOOLS AND MEASURING EQUIPMENT
AME201400004101

• Be sure that all necessary tools and measuring 
equipment are available before starting any work.

End Of Sie
SPECIAL SERVICE TOOLS

AME201400004102

• Use special service tools or equivalent when they 
are required.

End Of Sie
DISASSEMBLY

AME201400004103
• If the disassembly procedure is complex, 

requiring many parts to be disassembled, all parts 
should be marked in a place that will not affect 
their performance or external appearance and 
identified so that reassembly can be performed 
easily and efficiently.

End Of Sie

FUNDAMENTAL PROCEDURES

X3U000WAH

X3U000WAJ

X3U000WAL
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FUNDAMENTAL PROCEDURES 

GI–7

GI

INSPECTION DURING REMOVAL, DISASSEMBLY
AME201400004104

• When removed, each part should be carefully 
inspected for malfunction, deformation, damage, 
and other problems.

End Of Sie
ARRANGEMENT OF PARTS

AME201400004105

• All disassembled parts should be carefully 
arranged for reassembly.

• Be sure to separate or otherwise identify the parts 
to be replaced from those that will be reused.

End Of Sie
CLEANING OF PARTS

AME201400004106
• All parts to be reused should be carefully and 

thoroughly cleaned in the appropriate method.

Warning
•••• Using compressed air can cause dirt and 

other particles to fly out causing injury to 
the eyes. Wear protective eye wear 
whenever using compressed air.

End Of Sie
REASSEMBLY

AME201400004107
• Standard values, such as torques and certain 

adjustments, must be strictly observed in the 
reassembly of all parts.

• If removed, these parts should be replaced with 
new ones:
— Oil seals
— Gaskets
— O-rings
— Lockwashers
— Cotter pins
— Nylon nuts

X3U000WAM

X3U000WAN

WGIWXX0030J

WGIWXX0031J
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GI–8

FUNDAMENTAL PROCEDURES 

• Depending on location:
— Sealant and gaskets, or both, should be 

applied to specified locations. When sealant 
is applied, parts should be installed before 
sealant hardens to prevent leakage.

— Oil should be applied to the moving 
components of parts.

— Specified oil or grease should be applied at 
the prescribed locations (such as oil seals) 
before reassembly.

End Of Sie
ADJUSTMENT

AME201400004108

• Use suitable gauges and/or testers when making 
adjustments.

End Of Sie
RUBBER PARTS AND TUBING

AME201400004109

• Prevent gasoline or oil from getting on rubber 
parts or tubing.

End Of Sie
HOSE CLAMPS

AME201400004110
• When reinstalling, position the hose clamp in the 

original location on the hose and squeeze the 
clamp lightly with large pliers to ensure a good fit.

End Of Sie

WGIWXX0032J

X3U000WAS

WGIWXX0034E

WGIWXX0035J
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FUNDAMENTAL PROCEDURES 

GI–9

GI

TORQUE FORMULAS
AME201400004111

• When using a torque wrench-SST or equivalent 
combination, the written torque must be 
recalculated due to the extra length that the SST 
or equivalent adds to the torque wrench. 
Recalculate the torque using the following 
formulas. Choose the formula that applies to you.

A : The length of the SST past the torque wrench drive
L : The length of the torque wrench

End Of Sie
VISE

AME201400004112
• When using a vise, put protective plates in the 

jaws of the vise to prevent damage to parts.

End Of Sie

Torque Unit Formula
N·m N·m × [L/(L+A)]

kgf·m kgf·m × [L/(L+A)]
kgf·cm kgf·cm × [L/(L+A)]
ft·lbf ft·lbf × [L/(L+A)]
in·lbf in·lbf × [L/(L+A)]

WGIWXX0036E

X3U000WAW
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GI–10

ELECTRICAL SYSTEM 

ELECTRICAL PARTS
AME201700006101

Battery cable
• Before disconnecting connectors or removing 

electrical parts, disconnect the negative battery 
cable.

Wiring Harness
• To remove the wiring harness from the clip in the 

engine room, pry up the hook of the clip using a 
flathead screwdriver.

End Of Sie
CONNECTORS

AME201700006102
Data link connector

• Insert the probe into the terminal when 
connecting a jumper wire to the data link 
connector.

Caution
•••• Inserting a jumper wire probe into the 

data link connector terminal may damage 
the terminal.

ELECTRICAL SYSTEM

WGIWXX0007E

X3U000WBU

X3U000WAY
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ELECTRICAL SYSTEM 

GI–11

GI

Disconnecting connectors
• When disconnecting connector, grasp the 

connectors, not the wires.

• Connectors can be disconnected by pressing or 
pulling the lock lever as shown.

Locking connector
• When locking connectors, listen for a click 

indicating they are securely locked.

Inspection
• When a tester is used to inspect for continuity or 

measuring voltage, insert the tester probe from 
the wiring harness side.

WGIWXX0041E

WGIWXX0042E

X3U000WB1

X3U000WB2
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GI–12

ELECTRICAL SYSTEM 

• Inspect the terminals of waterproof connectors 
from the connector side since they cannot be 
accessed from the wiring harness side.

Caution
•••• To prevent damage to the terminal, wrap 

a thin wire around the tester probe before 
inserting into terminal.

Terminals
Inspection

• Pull lightly on individual wires to verify that they 
are secured in the terminal.

Wiring Harness
Wiring color codes

• Two-color wires are indicated by a two-color code symbol.
• The first letter indicates the base color of the wire 

and the second the color of the stripe.

End Of Sie

WGIWXX0045E

X3U000WB4

CODE COLOR CODE COLOR
B Black O Orange

BR Brown P Pink
G Green R Red

GY Gray V Violet
L Blue W White

LB Light Blue Y Yellow
LG Light Green

X3U000WB7
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NEW STANDARDS 

GI–13

GI
NEW STANDARDS

AME202800020101
• Following is a comparison of the previous standard and the new standard.

NEW STANDARDS

New Standard Previous Standard
RemarkAbbrevi-

ation Name Abbrevi-
ation Name

AP Accelerator Pedal — Accelerator Pedal
ACL Air Cleaner — Air Cleaner
A/C Air Conditioning — Air Conditioning

BARO Barometric Pressure — Atmospheric Pressure
B+ Battery Positive Voltage Vb Battery Voltage
— Brake Switch — Stoplight Switch
— Calibration Resistor — Corrected Resistance #6

CMP sensor Camshaft Position Sensor — Crank Angle Sensor
CAC Charge Air Cooler — Intercooler
CLS Closed Loop System — Feedback System
CTP Closed Throttle Position — Fully Closed
CPP Clutch Pedal Position — Idle Switch
CIS Continuous Fuel Injection System — Clutch Position

CS sensor Control Sleeve Sensor CSP  sensor Control Sleeve Position Sensor #6
CKP sensor Crankshaft Position Sensor — Crank Angle Sensor 2

DLC Data Link Connector — Diagnosis Connector
DTM Diagnostic Test Mode — Test Mode #1
DTC Diagnostic Trouble Code(s) — Service Code(s)
DI Distributor Ignition — Spark Ignition
DLI Distributorless Ignition — Direct Ignition
EI Electronic Ignition — Electronic Spark Ignition #2

ECT Engine Coolant Temperature — Water Thermo
EM Engine Modification — Engine Modification
— Engine Speed Input Signal — Engine RPM Signal

EVAP Evaporative Emission — Evaporative Emission
EGR Exhaust Gas Recirculation — Exhaust Gas Recirculation
FC Fan Control — Fan Control
FF Flexible Fuel — Flexible Fuel

4GR Fourth Gear — Overdrive
— Fuel Pump Relay — Circuit Opening Relay #3

FSO 
solenoid Fuel Shut Off Solenoid FCV Fuel Cut Valve #6

GEN Generator — Alternator
GND Ground — Ground/Earth
HO2S Heated Oxygen Sensor — Oxygen Sensor With heater
IAC Idle Air control — Idle Speed Control
— IDM Relay — Spill Valve Relay #6
— Incorrect Gear Ratio — —
— Injection Pump FIP Fuel Injection Pump #6
— Input/Turbine Speed Sensor — Pulse Generator
IAT Intake Air Temperature — Intake Air Thermo
KS Knock Sensor — Knock Sensor
MIL Malfunction Indicator Lamp — Malfunction Indicator Light
MAP Manifold Absolute Pressure — Intake Air Pressure

MAF sensor Mass Air Flow Sensor — Airflow Sensor
MFL Multiport Fuel Injection — Multiport Fuel Injection
OBD On-Board Diagnostic — Diagnosis/SelfDiagnosis
OL Open Loop — Open Loop
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GI–14

NEW STANDARDS 

#1 : Diagnostic trouble codes depend on the diagnostic test mode
#2 : Controlled by the PCM
#3 : In some models, there is a fuel pump relay that controls pump speed.  That relay is now called the fuel pump 

relay (speed).
#4 : Device that controls engine and powertrain
#5 : Directly connected to exhaust manifold
#6 : Part name of diesel engine

End Of Sie

— Output Speed Sensor — Vehicle Speed Sensor 1
OC Oxidation Catalytic Converter — Catalytic Converter
O2S Oxygen Sensor — Oxygen Sensor
PNP Park/Neutral Position — Park/Neutral Range
— PCM Control Relay — Main Relay #6

PSP Power Steering Pressure — Power Steering Pressure
PCM Powertrain Control Module ECU Engine Control Unit #4

— Pressure Control Solenoid — Line Pressure Solenoid Valve

PAIR Pulsed Secondary Air Injection — Secondary Air Injection System Pulsed  
injection

— Pump Speed Sensor — NE Sensor #6

AIR Secondary Air Injection — Secondary Air Injection System
Injection 
with air 
pump

SAPV Secondary Air Pulse Valve — Reed Valve
SFI Sequential Multipoint Fuel Injection — Sequential Fuel Injection

— Shift Solenoid A
— 1–2 Shift Solenoid Valve
— Shift A Solenoid Valve

— Shift Solenoid B
— 2–3 Shift Solenoid Valve
— Shift B Solenoid Valve

— Shift Solenoid C — 3–4 Shift Solenoid Valve
3GR Third Gear — 3rd Gear
TWC Three Way Catalytic Converter — Catalytic Converter
TB Throttle Body — Throttle Body

TP sensor Throttle Position Sensor — Throttle Sensor
TCV Timer Control Valve TCV Timing Control Valve #6
TCC Torque Converter Clutch — Lockup Position

TCM Transmission (Transaxle) Control 
Module — ECAT Control Unit

— Transmission (Transaxle) Fluid 
Temperature Sensor — ATF Thermosensor

TR Transmission (Transaxle) Range — Inhibitor Position
TC Turbocharger — Turbocharger

VSS Vehicle Speed Sensor — Vehicle Speed Sensor 
VR Voltage Regulator — IC Regulator

VAF sensor Volume Air Flow Sensor — Air flow Sensor

WUTWC Warm Up Three Way Catalytic 
Converter — Catalytic Converter #5

WOT Wide Open Throttle — Fully Open

New Standard Previous Standard
RemarkAbbrevi-

ation Name Abbrevi-
ation Name
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ABBREVIATIONS 

GI–15

GI
ABBREVIATIONS

AME203000011101

End Of Sie

ABBREVIATIONS

BDC Bottom dead center
EX Exhaust
IN Intake
max Maximum
min Minimum
SST Special service tool
TDC Top dead center
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B–1

B

BENGINE

ENGINE ..................................................................B-2
ENGINE OVERHAUL SERVICE WARNING .......B-2
MOUNTING..........................................................B-2
ENGINE DISMOUNTING.....................................B-3
TIMING BELT DISASSEMBLY ............................B-3
CYLINDER HEAD (I) DISASSEMBLY .................B-7
CYLINDER HEAD (II) DISASSEMBLY ................B-8
CYLINDER BLOCK (I) DISASSEMBLY .............B-10
CYLINDER BLOCK (II) DISASSEMBLY ............B-13
CYLINDER HEAD INSPECTION .......................B-14
VALVE, VALVE GUIDE INSPECTION...............B-15
VALVE GUIDE REPLACEMENT .......................B-16
VALVE SEAT INSPECTION/REPAIR................B-17
VALVE SPRING INSPECTION..........................B-18
CAMSHAFT INSPECTION ................................B-18
CAMSHAFT OIL CLEARANCE INSPECTION...B-19
CAMSHAFT END PLAY INSPECTION..............B-19
CYLINDER BLOCK INSPECTION/REPAIR ......B-20
OIL JET VALVE, NOZZLE INSPECTION ..........B-20
PISTON INSPECTION.......................................B-21
PISTON CLEARANCE INSPECTION/REPAIR .B-21
PISTON RING CLEARANCE INSPECTION......B-21
PISTON PIN CLEARANCE INSPECTION.........B-22
CRANKSHAFT INSPECTION............................B-22
CRANKSHAFT OIL CLEARANCE 
INSPECTION/REPAIR.......................................B-23
CRANKSHAFT END PLAY INSPECTION/

REPAIR...........................................................B-24
CONNECTING ROD INSPECTION ...................B-24
CONNECTING ROD OIL CLEARANCE 

INSPECTION/REPAIR....................................B-24
CONNECTING ROD SIDE CLEARANCE 

INSPECTION ..................................................B-25
PISTON AND CONNECTING ROD 

INSPECTION ..................................................B-25
CYLINDER HEAD BOLT INSPECTION.............B-25
TIMING BELT AUTO TENSIONER 

INSPECTION ..................................................B-26
PILOT BEARING INSPECTION.........................B-26
OIL PUMP INSPECTION ...................................B-27
VALVE CLEARANCE INSPECTION..................B-28
VALVE CLEARANCE ADJUSTMENT ...............B-28
CYLINDER BLOCK (I) ASSEMBLY ...................B-30
CYLINDER BLOCK (II) ASSEMBLY ..................B-32
CYLINDER HEAD (I) ASSEMBLY .....................B-37
CYLINDER HEAD (II) ASSEMBLY ....................B-39
TIMING BELT ASSEMBLY ................................B-43
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B–2

ENGINE 

ENGINE OVERHAUL SERVICE WARNING
AME222402000101

Warning
•••• Continuous exposure with USED engine oil has caused skin cancer in laboratory mice. Protect 

your skin by washing with soap and water immediately after this work.

End Of Sie
MOUNTING

AME222402000102
1. Install the SST (arms) to the cylinder block holes 

as shown, and hand-tighten the SST (bolts).

2. Assemble the SSTs (bolts, nuts, and plate) to the 
specified positions.

3. Install the  SSTs (bolts, nuts, and plate) 
assembled in Step 2 to the  SSTs (arms) installed 
in Step 1.

4. Adjust the  SSTs (bolts) so that the thread is 
exposed less than 20 mm {0.79 in}.

5. Make the  SSTs (plate and arms) parallel by 
adjusting the  SSTs (bolts and nuts).

6. Tighten the  SSTs (bolts and nuts) to affix the 
SST firmly.

Warning
•••• The self-locking brake system of the 

engine stand may not be effective when 
the engine is held in an unbalanced 
position. This could lead to sudden, rapid 
movement of the engine and mounting 
stand handle and cause serious injury. 
Never keep the engine in an unbalanced 
position, and always hold the rotating 
handle firmly when turning the engine.

7. Mount the engine on the SST (engine stand).
8. Drain the engine oil into a container.
9. Install the drain plug and a new washer.

Tightening torque
30—41 N·m {3.0—42 kgf·m, 22—30 ft·Ibn}

ENGINE

AME2524E001

AME2524E002

AME2524E003

AME2524E004
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ENGINE 

B–3

B

End Of SieENGINE DISMOUNTING
AME222402000103

1. Dismount in the reverse order of mounting.
End Of Sie
TIMING BELT DISASSEMBLY

AME222402000112

1. Disassemble in the order indicated in the table.
2.

.

AME2516E001

1 Pulley cover
2 Crankshaft pulley

(See B–4 Crankshaft Pulley Disassembly Note)
3 Timing belt cover
4 Guide plate
5 Crankshaft position sensor
6 Timing belt, timing belt auto tensioned

(SeeB–4 Timing Belt, Timing Belt Auto Tensioner 
Disassembly Note)

7 Idler
8 Injection pump pulley

(See B–5 Injection Pump Pulley Disassembly Note)

9 Timing belt pulley
(See B–5 Timing Belt Pulley Disassembly Note)

10 Gear cover
11 Drive gear

(See B–6 Drive Gear Disassembly Note)
12 Gear case
13 Camshaft pulley

(See B–6 Camshaft Pulley Disassembly Note)
14 Tensioner
15 Seal plate
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B–4

ENGINE 

Crankshaft Pulley Disassembly Note
1. Hold the crankshaft using the SST.
2. Remove the crankshaft pulley lock bolt.

Timing Belt, Timing Belt Auto Tensioner Disassembly Note
1. Turn the crankshaft clockwise and align the timing 

marks as shown.

Caution
•••• The following will damage the belt and 

shorten its life; forcefully twisting it, 
turning it inside out, or allowing oil or 
grease on it.

•••• After removing the timing belt, do not 
move the crankshaft or the camshaft 
pulley or both from this position because 
it can cause the valve and piston to 
contact.

2. Remove the timing belt auto tensioner.
3. Mark the timing belt rotation on the belt for proper 

reinstallation.

AME2524E066

AME2516E002

AME2516E003
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ENGINE 

B–5

B

Injection Pump Pulley Disassembly Note
1. Verify that timing marks are correctly aligned.

Caution
•••• To prevent the bolts (M8 ×××× 1.25) from damaging the Injection pump and pulley, do not fully tighten 

the detent bolt. If it contacts the pulley surface, it will damage the pulley.

2. Fix the injection pump pulley to the bracket using 
two injection pump pulley fixing bolts (M8 × 1.25).

3. Loosen the injection pump pulley lock nut.

4. Separate the injection pump pulley from the 
injection pump shaft using the SST.

5. Remove the injection pump pulley fixing bolts (M8 
×1.25).

Timing Belt Pulley Disassembly Note
1. Hold the crankshaft using the SST.
2.  Remove the timing belt pulley lock bolt.

3.  Remove the timing belt pulley using the SST.

AME2524E005

AME2524E006

AME2524E066

AME2524E007
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B–6

ENGINE 

Drive Gear Disassembly Note
1. Hold the camshaft using the SST.
2. Remove the drive gear lock bolt.

Camshaft Pulley Disassembly Note
1. Hold the camshaft using the SST.
2. Remove the camshaft pulley lock bolt.

3. Remove the camshaft pulley using the SST.

End Of Sie

AME2524E008

AME2524E009

AME2524E010
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ENGINE 

B–7

B

CYLINDER HEAD (I) DISASSEMBLY
AME222402000104

1. Disassemble in the order indicated in the table.
2.

.

AME2524E014

1 No.3 engine mount bracket
2 Water outlet
3 Dipstick
4 Bypass pipe
5 Cylinder head cover
6 Fuel injection pipe
7 Fuel injection pipe
8 Common rail
9 EGR water cooler

10 Injection pump
11 Intake manifold

12 Injection pump bracket
13 Nozzle seal
14 Side wall
15 Injection nozzle bracket
16 Injection nozzle
17 Rocker arm and rocker arm shaft

(See B–8 Rocker Arm and Rocker Arm Shaft 
Disassembly Note)

18 Rocker bridge
19 Camshaft
20 Breather pipe
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B–8

ENGINE 

Rocker Arm and Rocker Arm Shaft Disassembly Note
1. Inspect the camshaft end play.

(See B–19 CAMSHAFT END PLAY INSPECTION)
2. Inspect the camshaft oil clearance. 

(See B–19 CAMSHAFT OIL CLEARANCE INSPECTION)
3. Loosen the bolts in two or three steps in the order 

shown.

End Of Sie
CYLINDER HEAD (II) DISASSEMBLY

AME222402000115

1. Disassemble in the order indicated in the table.

Glow Plug, Glow Plug Lead Disassembly Note

Caution
•••• Damaging heat-generating part of the plug can cause the plug to blow out. Do not use the plug if it 

is dropped from a height over 10 cm {3.9 in}.
•••• When removing the glow plug, loosen it one or more threads using tool, then further loosen by 

hand and remove it.

AME2521E001

1 Glow plug, glow plug lead
(See B–8 Glow Plug, Glow Plug Lead Disassembly 
Note)

2 Engine coolant temperature sensor
3 Cylinder head

(See B–9 Cylinder Head Disassembly Note)
4 Cylinder head gasket
5 Valve keeper

(See B–9 Valve Keeper Disassembly Note)
6 Upper valve spring seat
7 Valve spring
8 Lower valve spring seat
9 Valve

10 Valve seal
(See B–9 Valve Seal Disassembly Note)

AME2524E019
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ENGINE 

B–9

B

Cylinder Head Disassembly Note
• Loosen the cylinder head bolts in two or three 

steps in the order shown.

Valve Keeper Disassembly Note
• Remove the valve keeper using the SSTs.

Valve Seal Disassembly Note
1. Remove the valve seal using the SST.

End Of Sie

AME2524E020

AME2511E001

AME2511E002
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B–10

ENGINE 

CYLINDER BLOCK (I) DISASSEMBLY
AME222402000105

1. Disassemble in the order indicated in the table.
2.

.

AME2524E174

1 Flywheel
(See B–11 Flywheel Disassembly Note)

2 End plate
3 Oil filter
4 Oil cooler
5 Oil filter body
6 Oil pan

(See B–11 Oil Pan Disassembly Note)
7 Oil pipe
8 Oil strainer
9 Oil pan upper block

(See B–12 Oil Pan Upper Block Disassembly Note)

10 Rear cover
(SeeB–12 Rear Cover Disassembly Note)

11 Oil pump
(seeB–12 Oil Pump Disassembly Note)

12 Thermostat
13 Water pump
14 Oil pump cover
15 Relief valve
16 Outer roter
17 Oil pump body
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ENGINE 

B–11

B

Flywheel Disassembly Note
1. Hold the flywheel using the SST.
2. Loosen the bolts in two or three steps in the order 

shown.

Oil Pan Disassembly Note
1. Remove the oil pan mounting bolts.
2. Remove the sealant from the bolt threads.
3. Screw an oil pan bolt into the weldnut to make a 

small gap between the cylinder block and the oil 
pan.

4. Remove the oil pan using the separator tool.

AME2524E072

AME2524E024

AME2524E025
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B–12

ENGINE 

Oil Pan Upper Block Disassembly Note
1. Loosen the oil pan upper block bolts in two or 

three steps in the order shown.
2. Remove the oil pan upper block

Rear Cover Disassembly Note
1. Remove the oil seal using a screwdriver protected 

with a rag.

Oil Pump Disassembly Note
1. Remove the oil seal using a screwdriver protected 

with a rag.

End Of Sie

AME2524E078

AME2522E001

AME2520E001
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ENGINE 

B–13

B

CYLINDER BLOCK (II) DISASSEMBLY
AME222402000106

1. Disassemble in the order indicated in the table.
2.

.

AME2524E035

1 Connecting rod cap
(See B–14 Connecting Rod Cap Disassembly Note)

2 Connecting rod bearing
3 Connecting rod, piston

(See B–14 Connecting Rod, Piston Disassembly 
Note)

4 Piston ring
5 Snap ring
6 Piston pin

(See B–14 Piston Pin Disassembly Note)
7 Connecting rod

8 Piston
9 Main bearing cap

(See B–14 Main Bearing Cap Disassembly Note)
10 Lower main bearing, thrust bearing
11 Crankshaft

(See B–14 Crankshaft Disassembly Note)
12 Upper main bearing, thrust bearing
13 Oil jet
14 Cover
15 Cylinder block
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B–14

ENGINE 

Connecting Rod Cap Disassembly Note
1. Inspect the connecting rod side clearance. 

(See B–25 CONNECTING ROD SIDE CLEARANCE INSPECTION)

Connecting Rod, Piston Disassembly Note
1. Before disassembling the connecting rod and piston, remove the carbon on the cylinder wall.
2. Inspect the connecting rod oil clearance. 

(See B–24 CONNECTING ROD OIL CLEARANCE INSPECTION/REPAIR)

Piston Pin Disassembly Note
1. Inspect the oscillation torque. 

(See B–25 PISTON AND CONNECTING ROD INSPECTION)
2. Remove the piston pin using the SST.

Main Bearing Cap Disassembly Note
1. Inspect the crankshaft end play.

(See B–24 CRANKSHAFT END PLAY INSPECTION/REPAIR)
2. Loosen the main bearing cap bolts in two or three 

steps in the order shown.

Crankshaft Disassembly Note
1. Inspect the crankshaft oil clearance.

(See B–23 CRANKSHAFT OIL CLEARANCE INSPECTION/REPAIR)
End Of Sie
CYLINDER HEAD INSPECTION

AME222410100101
1. Carry out color contrast penetrate examination on the cylinder head surface. Replace the cylinder head if 

necessary.
2. Inspect for the following and repair or replace if necessary.

(1) Sunken valve seats
(2) Excessive camshaft oil clearance and end play

AME2524E034

AME2524E068
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3. Measure the cylinder head for distortion in the 
seven directions as shown.

Maximum distortion
X distortion: 0.01 mm {0.0004 in}
Y distortion: 0.04 mm {0.0016 in}

4. If the cylinder head distortion exceeds the 
maximum, replace the cylinder head. Do not 
attempt to repair the cylinder head by milling or 
grinding.

5. Measure the manifold contact surface distortion 
as shown.

Maximum distortion
0.06 mm {0.0024 in}

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

Maximum grinding
0.20 mm {0.008 in}

End Of Sie
VALVE, VALVE GUIDE INSPECTION

AME222412111101
1. Measure the valve head margin thickness of each 

valve. Replace the valve if necessary.

Minimum margin thickness
IN: 0.8 mm {0.0315 in}
EX: 1.0 mm {0.0394 in}

2. Measure the length of each valve. Replace the 
valve if necessary.

Standard length
IN: 115.01—115.51 mm {4.528—4.547 in}
EX: 114.35—114.85 mm {4.502—4.521 in}

Minimum length
IN: 114.785 mm {4.519 in}
EX: 114.125 mm {4.493 in}

AME2524E038

AME2524E039

AME2511E005

AMJ2224E071
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3. Measure the stem diameter of each valve in X 
and Y directions at the three points (A, B, and C) 
shown. Replace the valve if necessary.

Standard diameter
IN: 5.970—5.985 mm {0.2351—0.2356 in}
EX: 5.965—5.980 mm {0.2349—0.2354 in}

Minimum diameter
IN: 5.920 mm {0.2331 in}
EX: 5.915 mm {0.2329 in}

4. Measure the inner diameter of each valve guide 
in X and Y directions at the three points (A, B, and 
C) shown. Replace the valve guide if necessary.

Standard inner diameter
6.030—6.050 mm {0.2374—0.2381 in}

5. Measure the protrusion height (dimension A) of 
each valve guide without lower valve spring seat. 
Replace the valve guide if necessary.

Standard height
IN: 18.7—19.2 mm {0.737—0.755 in}
EX: 17.6—18.1 mm {0.693—0.712 in}

End Of Sie
VALVE GUIDE REPLACEMENT

AME222410280102

Valve Guide Removal
1. Remove the valve guide from the combustion 

chamber side using the SST.

AME2511E006

AME2511E007

AME2511E008

AME2511E009
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Valve Guide Installation
1. Assemble the SSTs so that depth L is as 

specified.

Depth L
IN: 18.7—19.2 mm {0.737—0.755 in}
EX: 17.6—18.1 mm {0.693—0.712 in}

2. Tap the valve guide in from the side opposite the 
combustion chamber until the SSTs contacts the 
cylinder head.

3. Verify that the valve guide projection height is 
within the specification.

Standard height
IN: 18.7—19.2 mm {0.737—0.755 in}
EX: 17.6—18.1 mm {0.693—0.712 in}

End Of Sie
VALVE SEAT INSPECTION/REPAIR

AME222410102102

1. Measure the seat contact width. If necessary, 
resurface the valve seat using a 45° valve seat 
cutter or resurface the valve face or both.

Standard width
IN: 1.3—1.9 mm {0.052—0.074 in}
EX: 1.3—1.9 mm {0.052—0.074 in}

2. Verify that the valve seating position is at the 
center of the valve face.
(1) If the seating position is too high, correct the 

valve seat using a 65°°°° (IN) or 75°°°° (EX) cutter, 
and a 45°°°° cutter.

(2) If the seating position is too low, correct the 
valve seat using a 30°°°° cutter, and a 45°°°° 
cutter.

AME2511E010

AME2511E011

AME2511E012

AME2511E013
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3. Measure the receded amount from the cylinder 
head surface. If it exceeds the maximum, replace 
the cylinder head.

Standard recession
IN: 0.42—0.90 mm {0.017—0.035 in}
EX: 0.46—0.94 mm {0.019—0.037 in}

Maximum recession
IN: 1.25 mm {0.049 in}
EX: 1.29 mm {0.051 in}

End Of Sie
VALVE SPRING INSPECTION

AME222412125101
1. Apply pressure to the pressure spring and check 

the spring height. Replace the valve spring if 
necessary.

Pressing force
172.1—194.9 N {17.55—19.87 kgf, 38.61—

43.79 lbf}

Standard height
38.0 mm {1.50 in}

2. Measure the out-of-square of the valve spring. 
Replace the valve spring if necessary.

Maximum valve spring out-of-square
1.55mm {0.061 in}

End Of Sie
CAMSHAFT INSPECTION

AME222412420102

1. Set No.1 and No.6 journals on V-blocks. Measure 
the camshaft runout. Replace the camshaft if 
necessary.

Maximum runout
0.03 mm {0.0012 in}

AME2511E014

AME2511E015

AME2511E016

AME2517E001
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2. Measure the cam lobe height at the two points as 
shown. Replace the camshaft if necessary.

Standard height
IN: 40.140 mm {1.5803 in}
EX: 39.809 mm {1.5673 in}

Minimum height
IN: 39.940 mm {1.5724 in}
EX: 39.609 mm {1.5594 in}

3. Measure the journal diameters in X and Y 
directions at the two points (A and B) as shown. 
Replace the camshaft if necessary.

Standard diameter
31.950—31.975 mm {1.2579—1.2588 in}

Minimum diameter
31.920 mm {1.2567 in}

End Of Sie
CAMSHAFT OIL CLEARANCE INSPECTION

AME222412420103
1. Position plastigage atop the journals in the axial 

direction.
2. Install the camshaft cap and rocker arm shaft. 

(See B–40 Rocker Arm and Rocker Arm Shaft 
Assembly Note)

3. Remove the camshaft cap and rocker arm shaft. 
(See B–8 Rocker Arm and Rocker Arm Shaft 
Disassembly Note)

4. Measure the oil clearance. Replace the cylinder 
head if necessary.

Standard clearance
0.025—0.030 mm {0.0010—0.0011 in}

Maximum clearance
0.075 mm {0.0030 in}

End Of Sie
CAMSHAFT END PLAY INSPECTION

AME222412420104
1. Install the camshaft cap and rocker arm shaft. 

(See B–40 Rocker Arm and Rocker Arm Shaft 
Assembly Note)

Standard end play
0.03—0.16 mm {0.0012—0.0062 in}

Maximum end play
0.20 mm {0.0079 in}

2. Measure the camshaft end play.
Replace the cylinder head or camshaft if 
necessary.

3. Remove the camshaft cap and rocker arm shaft. 
(See B–8 Rocker Arm and Rocker Arm Shaft Disassembly Note)

End Of Sie

AME2517E002

AME2517E003

AME2517E004

AME2517E005
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CYLINDER BLOCK INSPECTION/REPAIR
AME222410300102

1. Measure the distortion of the cylinder block top 
surface in the seven directions as shown. 
Replace in necessary.

Maximum cylinder block distortion
X direction 0.01 mm {0.0004 in}
Y direction 0.03 mm {0.0012 in}

2. Measure the cylinder bores in X and Y directions 
at three levels (A,B and C) in each cylinder as 
shown.

3. If the cylinder bore exceeds the wear limit, 
replace the cylinder block or rebore the cylinder 
and install the oversize pistons so that the 
specified piston-to-cylinder clearance is obtained.

Note
• Base the boring diameter on the diameter of 

an oversize piston. All cylinders must have 
the same diameter.

Cylinder bore
(mm {in})

Wear limit
0.15 mm {0.006 in}

End Of Sie
OIL JET VALVE, NOZZLE INSPECTION

AME222410730101

1. Apply compressed air to oil jet valve port A and 
verify that air passes through oil jet valve port B. If 
not, replace the oil jet valve.

Air pressure
138—196 kpa {1.4—2.0 kgf/cm2, 20—28 psi}

2. Inspect the oil jet nozzle for clogging. Replace the 
nozzle if necessary.

End Of Sie

Size Diameter
Standard 86.000—86.022 {3.3859—3.3866}
0.25 {0.01} oversize 86.250—86.272 {3.3957—3.3965}
0.50 {0.02} oversize 86.500—86.522 {3.4055—3.4063}

AME2524E038

AME2524E040

AME2524E041
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PISTON INSPECTION
AME222411010102

• Measure the outer diameter of each piston at right 
angle (90°°°°) to the piston pin, 10.0 mm {0.39 in} 
above the bottom of piston.

Piston diameter
mm {in}

End Of Sie
PISTON CLEARANCE INSPECTION/REPAIR

AME222411010103

1. Measure the piston-to-cylinder clearance. 
Replace the piston or rebore the cylinders to fit oversize piston if necessary.

Standard clearance
0—0.034 mm {0—0.0013 in}

Maximum clearance
0.10 mm {0.0039 in}

2. If the piston is replaced, the piston rings must also be replaced.
End Of Sie
PISTON RING CLEARANCE INSPECTION

AME222411010104
1. Measure the piston ring-to-ring gloove clearance 

around the entire circumference. Replace the 
piston and piston ring if necessary.

Standard clearance
Top: 0.05—0.09 mm {0.0020—0.0035 in}
Second: 0.04—0.08mm {0.0016—0.0031 in}
Oil: 0.03—0.07mm {0.0012—0.0027 in}

Maximum clearance
0.15 mm {0.0059 in}

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

3. Measure each piston ring end gap using a feeler 
gauge. Replace the piston ring if necessary.

Standard end gap
Top: 0.20—0.30 mm {0.008—0.011 in}
Second: 0.20—0.30 mm {0.008—0.011 in}
Oil rail: 0.20—0.30 mm {0.008—0.011 in}

Maximum end gap
1.0 mm {0.039 in}

End Of Sie

Size Diameter
Standard 85.973—86.015 {3.3848—3.3864}
0.25 {0.01} oversize 86.223—86.265 {3.3946—3.3962}
0.50 {0.02} oversize 86.473—86.515 {3.4045—3.4061}

AME2524E042

AME2524E043

AMJ2224E104
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PISTON PIN CLEARANCE INSPECTION
AME222411010105

1. Measure each piston pin hole diameter in X and Y 
directions at the four points (A, B, C, and D) as 
shown.

Standard diameter
29.997—30.007 mm {1.1810—1.1813 in}

2. Measure each connecting rod small end inner 
diameter in X and Y directions as shown.

Standard diameter
30.014—30.030 mm {1.1817—1.1822 in}

3. Measure each piston pin diameter in X and Y 
directions at the four points (A, B, C, and D) as 
shown.

Standard diameter
29.994—30.000 mm {1.1809—1.1811 in}

4. Calculate the piston pin-to-piston pin bore 
clearance. Replace the piston or piston pin or 
both if necessary.

Standard clearance
- 0.003—0.013 mm {-0.00011—0.00051 in}

5. Calculate the clearance between connecting rod small end and piston pin. Replace the connecting rod or 
piston pin if necessary.

Standard clearance
 0.014—0.036 mm {0.00056—0.00141 in}

End Of Sie
CRANKSHAFT INSPECTION

AME222411301101
1. Measure the crankshaft runout. Replace the 

crankshaft if necessary.

Maximum runout
0.03 mm {0.001 in}

AME2524E044

AME2524E045

AME2524E046

AME2524E047
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2. Measure the journal diameter in X and Y direction 
at the two points (A and B) as shown. Replace the 
crankshaft or grind the journal, and install the 
undersize bearing if necessary.

Main Journal
(mm {in})

Out-of-round
0.03 mm {0.001 in} max.

Crank pin
(mm {in})

Out-of-round
0.03 mm {0.001 in} max.

End Of Sie
CRANKSHAFT OIL CLEARANCE INSPECTION/REPAIR

AME222411301102

1. Position a plastigage above the journals in the axial direction.
2. Install the main bearing cap. (See B–31 Main Bearing Cap Assembly Note)
3. Remove the main bearing cap. (See B–14 Main Bearing Cap Disassembly Note)
4. Measure the main journal oil clearance. If the 

clearance exceeds the maximum, replace the 
main bearing or grind the main journal, and install 
the undersize bearings so that the specified oil 
clearance is obtained.

Standard clearance
0.025—0.044 mm {0.0010—0.0017 in}

Maximum clearance
0.08 mm {0.003 in}

(mm {in})

End Of Sie

Bearing size Diameter

Standard 59.937—59.955
{2.3598—2.3604}

0.25 {0.01} undersize 59.687—59.705
{2.3499—2.3505}

0.50 {0.02} undersize 59.437—59.455
{2.3401—2.3407}

0.75 {0.03} undersize 59.187—59.205
{2.3302—2.3309}

Bearing size Diameter

Standard 50.940—50.955
{2.0056—2.0060}

0.25 {0.01} undersize 50.690—50.705 
{1.9957—1.9962}

0.50 {0.02} undersize 50.440—50.455
{1.9859—1.9864}

0.75 {0.03} undersize 50.190—50.205
{1.9760—1.9765}

AMJ2224E036

Bearing size Bearing thickness

Standard 2.007—2.022
{0.0791—0.0796}

0.25 {0.01} oversize 2.129—2.139
{0.0839—0.0842}

0.50 {0.02} oversize 2.254—2.264
{0.0888—0.0891}

0.75 {0.03} oversize 2.379—2.389
{0.0937—0.0940}

AME2524E049

1744-1E-02D.book  23 ページ  ２００２年４月２日　火曜日　午前９時２４分



B–24

ENGINE 

CRANKSHAFT END PLAY INSPECTION/REPAIR
AME222411301103

1. Install the main bearing cap. (See B–31 Main Bearing Cap Assembly Note)
2. Measure the crankshaft end play. If the end play 

exceeds the maximum, replace the thrust bearing 
or grind the crankshaft, and install an undersize 
bearing so that the specified end play is obtained.

Standard end play
0.040—0.282 mm {0.00158—0.01110 in}

Maximum end play
0.30 mm {0.012 in}

(mm {in})

3. Remove the main bearing cap. (See B–14 Main Bearing Cap Disassembly Note)
End Of Sie
CONNECTING ROD INSPECTION

AME222411211101
• Measure bending and distortion for each 

connecting rod. Replace the connecting rod if 
necessary.

Bending
0.080 mm {0.0031 in} max. /50 mm {2.0 in}

Distortion 
0.080 mm {0.0031 in} max. /50 mm {2.0 in}

Center-to-center distance 
151.95—152.05 mm {5.983—5.986 in}

End Of Sie
CONNECTING ROD OIL CLEARANCE INSPECTION/REPAIR

AME222411211102

1. Position a plastigage above the journals in the axial direction.
2. Install the connecting rod cap. (See B–32 Connecting Rod Cap Assembly Note)
3. Remove the connecting rod cap.
4. Measure the crankpin oil clearance. If the 

clearance exceeds the maximum, replace the 
connecting rod bearing or grind the crankpin and 
use undersize bearings so that the specified 
clearance is obtained.

Standard clearance
0.027—0.055 mm {0.0011—0.0021in}

Maximum clearance
0.10 mm {0.0039 in}

(mm {in})

End Of Sie

Bearing size Bearing thickness

Standard 2.00—2.05
{0.0788—0.0807}

0.35 {0.01} oversize 2.175—2.225 
{0.0857—0.0876}

AME2524E050

AME2524E051

Bearing size Bearing thickness
Standard 1.506—1.515{0.0593—0.0596}
0.25 {0.01} oversize 1.630—1.640{0.0642—0.0645}
0.50 {0.02} oversize 1.755—1.765{0.0691—0.0694}
0.75 {0.03} oversize 1.880—1.890{0.0741—0.0744}

AME2524E052
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CONNECTING ROD SIDE CLEARANCE INSPECTION
AME222411211103

1. Install the connecting rod cap. (See B–32 Connecting Rod Cap Assembly Note)
2. Measure the connecting rod large end side 

clearance. Replace the connecting rod and cap if 
necessary.

Standard clearance
0.110—0.262 mm {0.0044—0.0103 in}

Maximum clearance
0.512 mm {0.0202 in}

3. Remove the connecting rod cap.

End Of Sie
PISTON AND CONNECTING ROD INSPECTION

AME222411010106
• Insert the oscillation torque as shown.

If the large end does not drop by its own weight, 
replace the piston or the piston pin.

End Of Sie
CYLINDER HEAD BOLT INSPECTION

AME222410100102

• Measure the length of each connecting rod bolt. 
Replace if necessary.

Maximum length
161.0 mm {6.338 in}

End Of Sie

AME2524E053

AME2524E054

AME2524E055
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TIMING BELT AUTO TENSIONER INSPECTION
AME222412711102

1. Measure the tensioner rod projection length.
2. Inspect the auto tensioner for oil leakage.

Replace the auto tensioner if necessary.

Projection (Free length)
 12.9—14.6 mm {0.508—0.574 in}

3. Inspect for the resistance of the auto tensioner 
rod, when it is pushed with a force of 
approximately 235 N {24 kgf, 53 lbf}.
If there is no resistance on the tensioner rod is not 
resistance and it moves slightly, perform the 
following procedure.

Caution
•••• To prevent damage to the inside of the 

auto tensioner, do not press down the 
auto tensioner rod with a force greater 
than the specified 235 N {24 kgf, 53 lbf}. 
Be careful that the rod does not touch the 
bottom.

(1) Push it down slowly two or three times to the bottom end of the end.
(2) When the rod protrudes approximately 8.1 mm {0.32 in}, verify that the resistance is restored on the 

tensioner rod.
If the resistance is not restored, replace the auto tensioner.

End Of Sie
PILOT BEARING INSPECTION

AME222411501101

• Verify that the pilot bearing rotates smoothly without any abnormal noise. Replace if necessary.

Replacement
1. Remove the pilot bearing from the crankshaft 

using the SST.

2. Install the pilot bearing using the SSTs.

End Of Sie

AME2524E056

AME2524E080

AME2524E081
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OIL PUMP INSPECTION
AME222419220101

Relief Spring
• Measure the free length of the relief spring. 

Replace the relief spring if necessary.

Free length
43.8 mm {1.724 in}

Rotor Clearance
• Measure the following clearances. Replace the 

rotor if necessary.

Tooth tip clearance
0.030—0.120 mm {0.0012—0.0047 in}

Maximum tip clearance
0.16 mm {0.006 in}

Outer rotor-to-pump body clearance
0.200—0.294 mm {0.0079—0.0115 in}

Maximum clearance
0.35 mm {0.013 in}

Side clearance
 0.040—0.100 mm {0.0016—0.0039 in}

 Maximum clearance
 0.15 mm {0.0059 in}

End Of Sie

AME2524E057

AME2524E058

AME2524E059

AME2524E060
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VALVE CLEARANCE INSPECTION
AME222412111105

1. Remove the cylinder head cover.
2. Turn the crankshaft and align the timing marks so that the piston of the No.1 or No.4 cylinder is at TDC of 

compression.
3. Measure the valve clearances A with the No.1 

cylinder at TDC of compression, and those of B 
with the No.4 cylinder at TDC of compression.

Standard valve clearance [Engine cold]
IN: 0.12—0.18 mm {0.0048—0.0070 in} 

(0.15±±±±0.03 mm {0.0059±±±±0.0012 in})
EX: 0.32—0.38 mm {0.0126—0.0149 in} 

(0.35±±±±0.03 mm {0.0138±±±±0.0012 in})

4.  If the valve clearance is not within the 
specification, adjust the valve clearance. (See B–
28 VALVE CLEARANCE ADJUSTMENT)

5. Turn the crankshaft one full turn and measure the 
remaining valve clearances. Adjust the valve 
clearance if necessary.

End Of Sie
VALVE CLEARANCE ADJUSTMENT

AME222412111106
1. Remove the injection nozzle bracket.
2. Remove the injection nozzle.

Caution
•••• When removing the injection nozzle bracket, always replace the injection nozzle washer. When 

replacing the injection nozzle washer, wipe off any carbon adhering to the nozzle installation 
surface of the cylinder head with a clean cloth before installing.

3. Turn the crankshaft clockwise and set the No.1 
cylinder to compression TDC.

4. Adjust the valve clearance A with the No.1 
cylinder at TDC of compression, and those of B 
with the No.4 cylinder at TDC compression.
(1) Hold the rocker bridge using the SST (49 

G012 006).

(2) Loosen the locknut (d) using the SST (49 
G012 004), and then turn the adjusting screw 
(c) using the SST (49 G012 005) until it is 
separated from the valve stem completely.

AME2512E001

AME2512E002

AME2512E001

AME2512E003
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(3) Loosen the rocker arm locknut (b) using the 
SST (49 G012 004), and then turn the 
adjusting screw (a) using the SST (49 G012 
005) until it is separated from the rocker 
bridge completely.

(4) Insert a feeler gauge between the rocker arm 
and rocker bridge (e).

Standard valve clearance [Engine cold]
IN: 0.12—0.18 mm {0.0048—0.0070 in} 

(0.15±±±±0.03 mm {0.0059±±±±0.0012 in})
EX: 0.32—0.38 mm {0.0126—0.0149 in} 

(0.35±±±±0.03 mm {0.0138±±±±0.0012 in})

(5) Adjust the valve clearance by turning the 
adjuster (a) using the  SST (49 G012 005).
Then temporarily tighten locknut (b) using the  
SST (49 G012 004).

(6) With the feeler gauge inserted between the 
rocker arm end rocker bridge, verify that the 
feeler gauge remains firmly in place even 
when the adjusting screw (c) is loosened. If 
the feeler gauge does not remain firmly in 
place, repeat procedures from Step 1.

(7) Turn the adjusting screw (c) using the SST 
(49 G012 005) until it reaches the valve stem 
and the feeler gauge fits more firmly.
Then tighten the locknut (d) using the SST (49 
G012 004) to specified torque.

Tightening torque
16—20 N·m {1.6—2.1 kgf·cm, 12—15 in·lbf}

(8) Loosen the locknut (b) using the SST (49 G012 004) and readjust the valve clearance (e).

Standard valve clearance [Engine cold]
IN: 0.12—0.18 mm {0.0048—0.0070 in} (0.15±±±±0.03 mm {0.0059±±±±0.0012 in})
EX: 0.32—0.38 mm {0.0126—0.0149 in} (0.35±±±±0.03 mm {0.0138±±±±0.0012 in})

(9) Tighten the locknut (b) using the SST (49 G012 004) to specified torque.

Tightening torque
16—20 N·m {1.6—2.1 kgf·cm, 12—15 in·lbf}

(10)Verify the valve clearance at (e).

Standard valve clearance [Engine cold]
IN: 0.12—0.18 mm {0.0048—0.0070 in} (0.15±±±±0.03 mm {0.0059±±±±0.0012 in})
EX: 0.32—0.38 mm {0.0126—0.0149 in} (0.35±±±±0.03 mm {0.0138±±±±0.0012 in})

5. Turn the crankshaft one full turn and adjust the remaining valve clearances.
6. Install the injection nozzle.
7. Install the injection nozzle bracket.

(See B–41 Injection Nozzle Assembly Note)
End Of Sie

AME2512E004

AME2512E005
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B–30

ENGINE 

CYLINDER BLOCK (I) ASSEMBLY

1. Assemble in the order indicated in the table..

AME2524E075

1 Cylinder block
2 Oil jet
3 Upper main bearing, thrust bearing
4 Crankshaft
5 Lower main bearing, thrust bearing
6 Main bearing cap

(See B–31 Main Bearing Cap Assembly Note)
7 Piston

(See B–31 Piston Assembly Note)
8 Connecting rod

9 Piston Pin
10 Snap ring
11 Piston ring

(See B–31 Piston Ring Assembly Note)
12 Connecting rod, piston

(See B–31 Piston Ring Assembly Note)
13 Connecting rod bearing
14 Connecting rod cap 

(See B–32 Connecting Rod Cap Assembly Note)
15 Cover
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ENGINE 

B–31

B

Main Bearing Cap Assembly Note
1. Tighten the bolts in the order shown.

2.

Piston Assembly Note
1. Assemble the piston and the connecting rod in 

the direction from which they were disassembled.
2. Apply clean engine oil to the piston pin.
3. Install the piston pin until the pin contacts the clip. 

If the pin cannot be installed easily, heat the 
piston.

Piston Ring Assembly Note
1. Install the first and second rings as shown.

Connecting Rod, Piston Assembly Note
1. Insert the piston and connecting rod into the 

cylinder with the F mark facing the front of the 
engine.

AME2524E067

AME2524E036

AME2524E037

AME2524E062
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B–32

ENGINE 

Connecting Rod Cap Assembly Note
1. Install the connecting rod caps with the knock 

pins aligned.

End Of Sie
CYLINDER BLOCK (II) ASSEMBLY

1. Assemble in the order indicated in the table..

AME2524E061

AME2524E074
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ENGINE 

B–33

B

Oil Pump Cover Assembly Note
1. Install the oil pump cover in the order shown.
2. Verify that the oil pump rotates smoothly when 

turned driven gear by hand.

Thermostat Assembly Note
1. Verity that the jiggle pin is aligned with the projection of the thermostat gasket as shown.
2. Install the thermostat and gasket into the 

thermostat cover, aligning the projection with the 
cover as shown.

1 Oil pump body
2 Relief valve
3 Outer rotor
4 Oil pump cover

(See B–33 Oil Pump Cover Assembly Note)
5 Water Pump
6 Thermostat

(See B–33 Thermostat Assembly Note)
7 Oil pump

(See B–34 Oil Pump Assembly Note)
8 Rear cover

(See B–35 Rear Cover Assembly Note)
9 Oil pan upper block

(See B–35 Oil Pan Upper Block Assembly Note)

10 Oil Strainer
11 Oil pipe
12 Oil filter body
13 Oil cooler
14 Oil filter
15 Oil pan

(See B–36 Oil Pan Assembly Note)
16 End plate
17 Flywheel

(See B–36 Flywheel Assembly Note)

AME2524E026

AME2524E027
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B–34

ENGINE 

Oil Pump Assembly Note
1. Apply clean engine oil to the oil seal.
2. Push the oil seal slightly in by hand.
3. Set the oil pump and SSTs.

4. Press the oil seal in evenly using the SST.

5. Apply silicone sealant to the oil pump housing 
continuously as shown.

Thickness
1.0—2.0 mm {0.040—0.078 in}

6. Install the oil pump.

Tightening torque
A: 19—25 N·m {1.9—2.6 kgf·m, 14—l8 ft·lbf}
B: 38—51 N·m {3.8—5.3 kgf·m, 2—38 ft·lbf}

AME2524E028

AME2524E029

AME2524E030

AME2524E031
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ENGINE 

B–35

B

Oil Pan Upper Block Assembly Note
1. Apply silicone sealant to the oil pan upper block 

as shown.

Thickness
2.0—3.0 mm {0.08—0.11 in}

2. Tighten the oil pan upper block bolts in two or 
three steps in the order shown.

Rear Cover Assembly Note
1. Apply clean engine oil to the oil seal.
2. Push the oil seal slightly in by hand.
3. Press the oil seal in evenly using the SSTs.

Bolt No. Tightening Torque

1—6 19—25 N·m 
 {1.9—2.6 kgf·m, 14—18 ft·lbf}

7—13 7.9—10.7 N·m 
 {80—110 kgf·cm, 69.5—95.4 in·lbf}

AME2524E077

AME2524E079

AME2524E032
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B–36

ENGINE 

Oil Pan Assembly Note

Caution
•••• If the bolts are reused, remove the old 

sealant from the bolt threads. Tightening 
a bolt that has old sealant on it can cause 
bolt hole damage.

1. Apply silicone sealant to the oil pan along the 
inside of the bolt holes and overlap the ends.

Thickness
2.5—3.5 mm {0.099—0.137 in}

2. Install the oil pan.
3. Hand tighten the flangeless bolts and tighten the 

flanged bolts.

Flywheel Assembly Note
1. Hold the flywheel using the SST.
2. When reusing the bolts, clean and apply sealant to the threads.

Note
• No sealant is needed when new bolts are use.

3. Tighten the bolts in two or three steps in the order 
shown.

End Of Sie

AME2524E033

AME2524E063

AME2524E072
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ENGINE 

B–37

B

CYLINDER HEAD (I) ASSEMBLY

1. Assemble in the order indicated in the table..

Valve Seal Assembly Note
1. Assemble the SSTs so that depth L is as 

specified.
2. Press the valve seal onto the valve guide by 

hand.

3. Tap the SSTs using a plastic hammer until its 
lower end touches the cylinder head.

1 Valve Seal
(See B–37 Valve Seal Assembly Note)

2 Valve
3 Lower valve spring seat
4 Valve spring
5 Upper valve spring seat
6 Valve keeper

(See B–38 Valve Keeper Assembly Note)
7 Cylinder head gasket
8 Cylinder head

(See B–38 Cylinder Head Assembly Note)
9 Engine coolant temperature sensor

10 Glow plug, Grow Plug Lead
(See B–38 Glow Plug, Glow Plug Lead Assembly 
Note)

AME2524E073

AME2511E003

AME2511E004
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B–38

ENGINE 

Valve Keeper Assembly Note
1. Install the valve keeper using the SSTs.

Cylinder Head Assembly Note
1. Tighten the bolts in two or three steps in the order shown.

Tightening torque
29 N·m {3.0 kgf·m, 22 ft·lbf}

2. Put a paint mark on each bolt head.
3. Using the marks as a reference, tighten the bolts 

by turning each 90°°°°—105°°°° in the sequence 
shown.

4. Further tighten each bolt by turning another 90°°°°—
105°°°°.

5. Further tighten each bolt by turning another 90°°°°—
105°°°°.

Glow Plug, Glow Plug Lead Assembly Note

Caution
•••• Damaging heat-generating part of the plug can cause the plug to blow out. Do not use the plug if it 

is dropped from a height over 10 cm {3.9 in}.
•••• When installing the glow plug, tighten it one or more threads by hand, then further tighten using 

tool.

End Of Sie

AME2511E001

AME2524E021

AME2524E022
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ENGINE 

B–39

B

CYLINDER HEAD (II) ASSEMBLY

1. Assemble in the order indicated in the table..

AME2524E023

1 Breather pipe
2 Camshaft
3 Rocker bridge
4 Rocker arm and rocker arm shaft

(See B–40 Rocker Arm and Rocker Arm Shaft 
Assembly Note)

5 Side wall
6 Injection pump bracket

(See B–41 Injection Pump Bracket Assembly Note)
7 Intake manifold

(See B–41 Intake Manifold Assembly Note)
8 Nozzle seal
9 Injection pump

10 EGR water cooler

11 Common rail
12 Injection nozzle

(See B–41 Injection Nozzle Assembly Note)
13 Fuel injection pipe
14 Fuel injection pipe
15 Injection nozzle bracket
16 No. 3 engine mount bracket
17 Water outlet

(See B–42 Water Outlet Assembly Note)
18 Bypass pipe
19 Cylinder head cover

(See B–42 Cylinder Head Cover Assembly Note)
20 Dipstick

1744-1E-02D.book  39 ページ  ２００２年４月２日　火曜日　午前９時２４分



B–40

ENGINE 

Rocker Arm and Rocker Arm Shaft Assembly Note
1. Apply sealant as shown in the figure.

Thickness
2.0 mm {0.079 in} min.

2. Install the camshaft caps according to the cap 
number.

3. Install the rocker arm shaft plane side upward.

Caution
•••• Because there is little camshaft thrust 

clearance, the camshaft must be held 
horizontally while it is installed. 
Otherwise, excessive force will be 
applied to the thrust area, causing burr 
on the thrust receiving area of the 
cylinder head journal. To avoid this, the 
following procedure must be observed.

4. Tighten the bolts in two or three steps in the order 
shown.

5. Apply clean engine oil to the new oil seal.
6. Push the oil seal slightly in by hand.

7. Tap the oil seal into the cylinder head using the 
SST and a hammer.

AME2521E002

AME2521E003

AME2521E004

AME2524E015
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ENGINE 

B–41

B

Side Wall Assembly Note
1. Apply silicone sealant as shown in the figure.

Thickness
2.0 mm {0.079 in} min.

Injection Pump Bracket Assembly Note
1. Tighten the bolts in the order shown.

Intake Manifold Assembly Note
• Tighten from centre to outwards.

Injection Nozzle Assembly Note
1. Temporarily tighten the injection nozzle bracket.

Tightening torque
10—20 N·m {1.0—2.0 kgf·m, 8—l4 ft·lbf}

2. Temporarily tighten the common rail.
3. Temporarily tighten the injection pipes.
4. Fully tighten the injector side injection pipes, then tighten the common rail side.

Tightening torque
50—60 N·m {5.0—6.0 kgf·m, 37—44 ft·lbf}

5. Fully tighten the injection pump side and common rail side injection pipes.

Tightening torque
50—60 N·m {5.0—6.0 kgf·m, 37—44 ft·lbf}

6. Fully tighten the injection nozzle bracket.

Tightening torque
52—61 N·m {5.3—6.3 kgf·m, 39—45 ft·lbf}

7. Fully tighten the common rail.

Tightening torque
19—25 N·m {1.9—2.6 kgf·m, 14—18 ft·lbf}

AME2524E069

AME2524E070
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B–42

ENGINE 

Cylinder Head Cover Assembly Note
1. Apply silicone sealant to the shaded areas.

Thickness
2.0 mm {0.079 in} min.

2. Tighten the bolts in the order shown.

Water Outlet Assembly Note
1. Tighten the bolts in the order shown.

End Of Sie

AME2524E017

AME2524E777

AME2524E018

1744-1E-02D.book  42 ページ  ２００２年４月２日　火曜日　午前９時２４分



ENGINE 

B–43

B

TIMING BELT ASSEMBLY

1. Assemble in the order indicated in the table.
2.

.

AME2516E009

1 Seal plate
(See B–44 Seal Plate Assembly Note)

2 Tensioner
3 Camshaft pulley

(See B–44 Camshaft Pulley Assembly Note)
4 Gear case

(See B–44 Gear Case Assembly Note)
5 Drive gear

(See B–44 Drive Gear Assembly Note)
6 Gear cover

(See B–45 Gear Cover Assembly Note)
7 Timing belt pulley

(See B–45 Timing Belt Pulley Assembly Note)

8 Injection pump pulley
(See B–45 Injection Pump Pulley Assembly Note)

9 Idler (See B–46 Idler Assembly Note)
10 Timing belt, timing belt auto tensioner

(See B–46 Timing Belt, Timing Belt Auto Tensioner 
Assembly Note)

11 Crankshaft position sensor
12 Guide plate
13 Timing belt cover
14 Crankshaft pulley

(See B–48 Crankshaft Pulley Assembly Note)
15 Pulley cover
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B–44

ENGINE 

Seal Plate Assembly Note
1. Install the seal plate and hand tighten the bolts in 

the order A to B.
2. Tighten the bolts in the order shown.

Camshaft Pulley Assembly Note
1. Hold the camshaft using the SST.

2.

Gear Case Assembly Note
1. Apply silicone sealant as shown in the figure.

Thickness
1.5—2.5 mm {0.059—1.098 in}

2. Tighten the bolts in clockwise order.

Drive Gear Assembly Note
1. Hold the camshaft using the SST.
2. Remove the drive gear lock bolt.

AME2516E004

AME2524E009

AME2524E011

AME2524E008

1744-1E-02D.book  44 ページ  ２００２年４月２日　火曜日　午前９時２４分



ENGINE 

B–45

B

Gear Cover Assembly Note
1. Apply silicone sealant as shown in the figure.

Thickness
1.5—2.5 mm {0.059—1.098 in}

2. Tighten the bolts in clockwise order.

Timing Belt Pulley Assembly Note
1. Hold the crankshaft using the SST.
2. Tighten the timing belt pulley lock bolt.

Injection Pump Pulley Assembly Note

Caution
•••• To prevent the bolts (M8 x 1.25) from damaging the injection pump and pulley, do not fully tighten 

the detent bolt. If it contacts the pulley surface, it will damage the pulley.

1. Fix the injection pump pulley to the bracket using 
two bolts (M8 x 1.25).

AME2524E012

AME2524E065

AME2524E005
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B–46

ENGINE 

Idler Assembly Note

Caution
•••• The idler has a front and back relative to 

the engine, therefore when installing 
make sure that the longer projection of 
the shaft is on the engine side as 
indicated in the figure.

Timing Belt, Timing Belt Auto Tensioner Assembly Note

Caution
•••• Placing the auto tensioner horizontally can cause oil leakage and damage the auto tensioner. 

Place the auto tensioner vertically when using a vise.

1. Verify the thrust of the auto tensioner rod in the following order:
(1) If the tensioner rod is rigid when it is pushed 

with a force of approximately 235 N {24 kgf, 
53 lbf}, push it down slowly and fix the pin in 
the hole.

(2) If there is no resistance on the tensioner rod 
and it moves slightly when it is pushed with a 
force of approximately 235 N {24 kgf, 53 Ibf};

Caution
•••• To prevent damage to the inside of the 

auto tensioner, do not press down the 
auto tensioner rod with a force greater 
than the specified 235 N {24 kgf, 53 lbf}. 
Be careful that the rod does not touch the 
bottom.

1) Push it down slowly two or three times to 
the bottom end of the rod.

2) If the rod protrudes approximately 8.1 mm 
{0.32 in}, verify that there is resistance on 
the tensioner rod.

• If the resistance is restored, push it 
down slowly and fix the pin in the 
hole. If the resistance is not restored, 
replace the auto tensioner.

Caution
•••• To prevent the bolts (M8 x 1.25) from damaging the injection pump and pulley, do not fully tighten 

the detent bolt. If it contacts the pulley surface, it will damage the pulley.

2. Verify that all timing marks are correctly aligned.
3. Fix the camshaft pulley to the cylinder head using bolt (M8 x 1.25).

AME2524E099

AME2516E005
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ENGINE 

B–47

B

4. Fix the injection pump pulley to the bracket using 
two bolts (M8 x 1.25).

5. If not, align all timing marks according to the 
following procedure.

Caution
•••• Turn the crankshaft in the direction 

which will prevent the TDC and BDC from 
being passed. Otherwise it can cause the 
valve and piston to contact.

(1) Turn the crankshaft and set it an angle of 45° 
or more away from the TDC and BDC.

(2) Align the timing marks of the camshaft pulley.
(3) Align the timing marks of the injection pump pulley.
(4) Turn the crankshaft and align the timing marks of the timing belt pulley.

6. Install the timing belt on the pulleys in the 
following order.
(1) Timing belt pulley
(2) Idler
(3) Injection pump pulley
(4) Camshaft pulley
(5) Water pump pulley
(6) Tensioner

7. Remove the injection pump pulley fixing bolts and 
camshaft pulley fixing bolt (M8 x 1.25).

8. Hand–tighten the auto tensioner bolts in the order 
A to B.

9. Tighten the auto tensioner bolts in the order A to 
B.

10. Remove the pin from the auto tensioner to apply 
tension to the belt.

11. Turn the crankshaft clockwise twice, and align the 
timing marks.

12. Verify that all timing marks are correctly aligned. If 
not, repeat from Timing Belt, Timing Belt Auto 
Tensioner Removal Note. 

AME2516E006

AME2516E007

AME2516E008

1744-1E-02D.book  47 ページ  ２００２年４月２日　火曜日　午前９時２４分



B–48

ENGINE 

Crankshaft Pulley Assembly Note
1. Hold the crankshaft using the SST.

2. Tighten the bolts in the order shown.

End Of Sie

AME2524E065

AME2524E013
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TD–2

TECHNICAL DATA 

ENGINE
AME931001001101

TECHNICAL DATA

Item Specification
Cylinder head
Valve clearance IN 0.12—0.18 {0.0048—0.0070} (0.15 ± 0.03 {0.0059 ± 0.0012})
[Engine cold] (mm {in}) EX 0.32—0.38 {0.0126—0.0149} (0.35 ± 0.03 {0.0138 ± 0.0012})
Cylinder head gasket contact surfaces

Maximum
X direction:0.01 {0.0004}

distortion (mm {in}) Y direction:0.04 {0.0016}

Manifold contact surfaces direction (mm {in})
Maximum 0.06 {0.0024}
Maximum

0.20 {0.008}
grinding

Valve and valve guide

Margin thickness (mm {in})
IN 0.8 {0.0315}
EX 1.0 {0.0394}

Valve length (mm{in})
IN

Standard 115.01—115.51 {4.528—4.547}
Minimum 114.785 {4.519}

EX
Standard 114.35—114.85 {4.502—4.521}
Minimum 114.125 {4.493}

Valve stem diameter (mm {in})
IN

Standard 5.970—5.985 {0.2351—0.2356}
Minimum 5.920 {0.2331}

EX
Standard 5.965—5.980 {0.2349—0.2354}
Minimum 5.915 {0.2329}

Valve guide inner diameter (mm {in}) 6.030—6.050 {0.2374—0.2381}

Valve guide protrusion height (mm {in})
IN 18.7—19.2 {0.737—0.755}
EX 17.6—18.1 {0.693—0.712}

Valve seat contact width (mm {in})
IN 1.3—1.9 {0.052—0.074}
EX 1.3—1.9 {0.052—0.074}

Valve seat angle
IN 45°
EX 45°

Valve recession (mm{in})
IN

Standard 0.42—0.90 {0.017—0.035}
Maximum 1.25 {0.049}

EX
Standard 0.46—0.94 {0.019—0.037}
Maximum 1.29 {0.051}

Valve spring

Standard height (mm {in})
IN 38.0 {1.50}
EX 38.0 {1.50}

Pressing force/height
(N {kgf, lbf}/mm{in})

IN 172.1—194.9 {17.55—19.87,38.61—43.79}/38.0 {1.50}
EX 172.1—194.9 {17.55—19.87,38.61—43.79}/38.0 {1.50}

Out-of-square (mm{in}) Maximum 1.55 {0.061}
Camshaft
Runout (mm {in}) Maximum 0.03 {0.0012}

Cam lobe height (mm {in})
IN

Standard 40.140 {1.5803}
Minimum 39.940 {1.5724}

EX
Standard 39.809 {1.5673}
Minimum 39.609 {1.5594}

Journal diameter (mm {in})
Standard 31.950—31.975 {1.2579—1.2588}
Minimum 31.920 {1.2567}

Journal oil clearance (mm {in})
Standard 0.025—0.030 {0.0010—0.0011}
Maximum 0.075 {0.0030}

End play (mm {in})
Standard 0.03—0.16 {0.0012—0.0062}
Maximum 0.20 {0.0079}
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TECHNICAL DATA 

TD–3

TD

Cylinder block
Cylinder head gasket contact surfaces

Maximum
X direction: 0.01 {0.0004}

distortion (mm {in}) Y direction: 0.03 {0.0012}

Cylinder bore diameter (mm {in})
Standard 86.000—86.022 {3.3859—3.3866}
0.25 {0.01} oversize 86.250—86.272 {3.3957—3.3965}
0.50 {0.02} oversize 86.500—86.522 {3.4055—3.4063}

Wear limit (mm {in}) 0.15 {0.006}
Oil jet valve,nozzle

Nozzle opening pressure (kPa{kgf/cm 2,psi}) 138—196 {1.4—2.0,20—28}

Piston
Piston diameter Standard 85.973—86.015 {3.3848—3.3864}
[Measured at 90° to pin bore axis 0.25 {0.01} oversize 86.223—86.265 {3.3946—3.3962}
 and 10mm {0.39 in} above 
the bottom of piston] (mm {in}) 0.50 {0.02} oversize 86.473—86.515 {3.4045—3.4061}

Piston-to-cylinder clearance (mm {in})
Standard 0—0.034 {0—0.0013}
Maximum 0.10 {0.0039}

Piston pin bore diameter (mm {in}) 29.997—30.007 {1.1810—1.1813}
Piston ring

Piston ring-to-ring groove clearance 
Top 0.05—0.09 {0.0020—0.0035}
Second 0.04—0.08 {0.0016—0.0031}

(mm {in}) Oil 0.03—0.07 {0.0012—0.0027}
Maximum 0.15 {0.0059}

End gap
Top 0.20—0.30 {0.008—0.011}
Second 0.20—0.30 {0.008—0.011}

[Measured in cylinder] (mm {in}) Oil 0.20—0.30 {0.008—0.011}
Maximum 1.0 {0.039}

Piston pin
Diameter (mm {in}) 29.994—30.000 {1.1809—1.1811}
Connecting rod-to-piston pin clearance (mm {in}) 0.014—0.036 {0.00056—0.00141}
Piston-to-piston pin clearance (mm {in}) -0.003—0.013 {-0.00011—0.00051}
Crankshaft
Runout (mm {in}) 0.03 {0.001}

Main journal diameter (mm {in}

Standard 59.937—59.955 {2.3598—2.3604}
0.25{0.01} undersize 59.687—59.705 {2.3499—2.3505}
0.50{0.02} undersize 59.437—59.455 {2.3401—2.3407}
0.75{0.03} undersize 59.187—59.205 {2.3302—2.3309}

Out-of-round (mm {in}) 0.03 {0.001}

Crank pin diameter mm {in})

Standard 50.940—50.955 {2.0056—2.0060}
0.25{0.01} undersize 50.690—50.705 {1.9957—1.9962}
0.50{0.02} undersize 50.440—50.455 {1.9859—1.9864}
0.75{0.03} undersize 50.190—50.205 {1.9760—1.9765}

Out-of-round (mm {in}) 0.03 {0.001}

Main journal oil clearance (mm {in})
Standard 0.025—0.044 {0.0010—0.0017}
Maximum 0.08 {0.003}

Main journal brearing thickness
Standard 2.007—2.022 {0.0791—0.0796}
0.25{0.01} undersize 2.129—2.139 {0.0839—0.0842}

(mm {in} 0.50{0.02} undersize 2.254—2.264 {0.0888—0.0891}
0.75{0.03} undersize 2.379—2.389 {0.0937—0.0940}

Crankshaft end play (mm {in}
Standard 0.040—0.282 {0.00158—0.01110}
Maximum 0.30 {0.012}

Trust bearing thickness Standard 2.00—2.05 {0.0788—0.0807}
(mm {in} 0.35{0.01}undersize 2.175—2.225 {0.0857—0.0876}

Item Specification
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TECHNICAL DATA 

End Of Sie

Connecting rod
Small end inner diameter (mm {in}) 30.014—30.030 {1.1817—1.1822}
Length (Center to center) (mm {in}) 151.95—152.05 {5.983—5.986}
Bending (mm {in}) 0.080 {0.0031} max./50 {2.0}
Distortion (mm {in}) 0.080 {0.0031} max./50 {2.0}

Connecting rod bearing oil 
clearance (mm {in})

Standard 0.027—0.055 {0.0011—0.0021}
Maximum 0.10 {0.0039}

Connecting rod 
bearing thickness (mm {in})

Standard 1.506—1.515 {0.0593—0.0596}
0.25 {0.01}undersize 1.630—1.640 {0.0642—0.0645}
0.50 {0.02}undersize 1.755—1.765 {0.0691—0.0694}
0.75 {0.03}undersize 1.880—1.890 {0.0741—0.0744}

Connecting rod side clearance (mm {in})
Standard 0.110—0.262 {0.0044—0.0103}
Maximum 0.512 {0.0202}

Bolt
Cylinder head bolt length (mm {in}) Maximum 161.0 {6.338}
Timing belt auto tensioner
Rod project ion[Free length] (mm {in}) 12.9—14.6 {0.508—0.574}
Oil pump
Relief spring free length (mm {in}) 43.8 {1.724}
Inner rotor tooth tip to outer rotor

(mm {in})
Standard 0.030—0.120 {0.0012—0.0047}

clearance Maximum 0.16 {0.006}

Outer rotor to body clearance (mm {in})
Standard 0.200—0.294 {0.0079—0.0115}
Maximum 0.35 {0.013}

Side clearance (mm {in})
Standard 0.040—0.100 {0.0016—0.0039}
Maximum 0.15 {0.0059}

Oil seal
Camshaft oil seal tapping amount (mm {in}) 0.5—1.5 {0.020—0.059}
Rear oil seal tapping amount (mm {in}) 0—0.5 {0—0.019}
Front oil seal tapping amount (mm {in}) 0—0.5 {0—0.019}

Item Specification
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ST–2

SPECIAL TOOLS 

ENGINE
AME941001001101

End Of Sie

SPECIAL TOOLS

49 0107 680A

Engine stand

49 L010 1A0

Engine hanger 
set

49 E011 1A0

Ring gear brake 
set

49 0636 100B

Valve spring 
lifter arm

49 B012 0A2

Pivot

49 S120 170

Valve seal 
remover

49 B012 005

Valve guide 
remover & 
installer

49 L012 0A0B

Valve seal & 
valve guide 
installer set

49 S120 215B

Pulley puller

49 G011 001

Piston pin 
replacer

49 G011 106

Camshaft
pulley puller

49 S120 710

Coupling flange 
holder

49 G033 107A

Dust cover 
installer

49 B010 002

Oil seal installer

49 1285 071

Bearing puller

49 U027 003

Oil seal installer

49 G012 0A0

Tappet adjust 
wrench set

49 G030 797

Handle
(Part of 
49 G030 795)

49 G028 201

Support block

49 E027 002

Attachment

–
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1 ����%$#  !�#($!)�"

 ����#(�#4�%$�%��:*���+$3;
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� �( ''�"�%$�%��#�*&�

1 ����&( ''�"�%$�%��$#' $'*"
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• �+�'#(�&�'(����'$4��!$���*���%$#  !�,$&&$5��)�'+����'(����'$4��!$���*���$���'(��$#' $'*"�

�)��#)���
• 	*!,*&���*��$�&*���*���#*��/�&,"��5/�,� �5�"/�$������'�"�

�����)(��
����1(E�.

• �(��,� �5�"��&�, �����)$#4�'*�*,���'(��$�"�,$&&$5��)�'+����'(����$�����,*"'&/�+(�#(�$,,���&�'(��$'!*&,(�"��
'*�'(������&( ''�"�%$�%��$#' $'*"�

��B����1(E�.
• �(��,� �5�"��&�"�' "�����*"+$"��'*�*,���'(��$�"�,$&&$5��)�'+����'(����$���	�,*"'&/�+(�#(�$,,���&�'(����'$4��
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� ������"5�?��

1 8*"'���:'*�$'!*&,(�"�;

 8*"'���:'*�$#' $'*";

� 8*"'�	�:'*���'$4��!$���*��;

� 	*��

0 8� �5�"

2 �,"��5
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� �"���
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� ����%$#  !�#($!)�"



���	
�D���


���:

�

���	
�D���
���	���
���19����������
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'(��&$!��$&�'(*&��*��'(��1�1�:�M;�-����5����!*���&��.#�,'��*"�'(���*��*+��57
@ C�#($��#$��"�' "���&&�� ���&3&'�!�($&�)����$�*,'���
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- ���'$�4 × �$!��$&�# ""��'�1�1�:�M;�-��
��5����!*���&

- ���, !,� ��'�
:� ��'����� ������'�"
:(�5(�$����*+�,"�&& "�;;

× ��+�,$"'�$�*,'��

N �#4�"���$&��#*���#'*"�
:� �����&'"�) '*"�&���;

×
�$!��$&�# ""��'�1�1�:�M;�-��
��5����!*���&
:� �����&'"�) '*"�&���;

N �#4�"���$&��#*���#'*"�
:� ���'$�4�&���;

×

N �#4�"���$&��#*���#'*"
:��5����"**!�&���;

×

8 �&$'�*��� !,�" × �$!��$&�# ""��'�1�1�:�M;�-��
��5����!*���&

8"�&& "��"�5 �$'*" × ��'�5"$'���,"�&& "��"�5 �$'*"�+�'(�
'(��� ���, !,� ��'

- �����D�#'*" × �$!��$&�# ""��'�1�1�:�M;�-��
��5����!*���&

�*�"�' "��%$�%� × �$!��$&�# ""��'�1�1�:�M;�-��
��5����!*���&
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• �'��&��*"!$��'*�(�$"�'(��� ���, !,�*,�"$'��5�+(���'(���5��'�*��&+�'#(��&�' "����'*�'(��
��,*&�'�*��
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• � ��'*�'(��$�*,'�*��*��'(��!�#($��#$��"�' "���&&�� ���&3&'�!�
• �(��� ���, !,� ��'/��.#�,'��*"�'(��� ���5$ 5��&����"� ��'/��&���'�5"$'����*"�#*������'�$��'3�,"*'�#'�*��
• �*�,"�%��'���#"�$&�����5����* ', '��"*!�$��$#4�*��� ���& ,,�3�+(���'(��%�(�#����&�' "���5/�'(��� ���, !,�($&�
)������&�5����&*�'(��� ���& ,,�3�$�+$3&�"�!$��&�#*�&'$�'����'(��� ���"�&�"%*�"�# ,�

• - ���&'*"������'(��� ���"�&�"%*�"�# ,��&�& ,,������"*!�'+*�����&7�'(��#(�#4�%$�%��:*���+$3;�$���'(��D�'�, !,�

�)��#)���

� - ���'$�4

� �*�"�' "��%$�%�

1 - ���, !,� ��'

 - �����D�#'*"

� 8 �&$'�*���$!,�"

� - ���, !,�"��$3

0 	(�#4�#*���#'*"

2 N �#4�"���$&��#*���#'*"

9 - ��������"�#$,
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� - ���, !,� ��'

� - ���5$ 5��&����"� ��'

1 - ���, !,

 - ������'�"�:(�5(�,"�&& "�;

� - ������'�"�:�*+�,"�&& "�;

� - ���"�&�"%*�"�# ,

0 8"�&& "��"�5 �$'*"

2 - ���D�'�, !,

9 
���+$3�%$�%�

�� C$���� �����*+

�� ��' "��� �����*+

�� �*�� �����&'"�) '*"

�1 - ���'$�4
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• �(��� �#'�*�/�&'" #' "��$���*,�"$'�*��*���$#(�,$"'����'(���!�&&�*��&3&'�!�*��'(��C$?�$��:��;��1/��-/�$����2�
��5����!*���&�$"��'(��&$!��$&�'(*&��*��'(��C8��:��;�-����5����!*���&/��.#�,'��*"�'(���*��*+��57
@ 	($"#*$��#$��&'�"�($&�)����#($�5���
@ �(��, �&$'�*��"�� #��#($!)�"�($&�)����$�*,'����:��<���;
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�*��*%�"�%$�%� × �$!��$&�# ""��'�C8��:��;�-����5����
!*���&

	($"#*$��#$��&'�" × �$!��$&�# ""��'�C8��:��;�-����5����
!*���&

�%$,*"$'�%��5$&�#(�#4�
%$�%��:*���+$3;

× �$!��$&�# ""��'�C8��:��;�-����5����
!*���&

8 "5��&*���*���%$�%� × �$!��$&�# ""��'�C8��:��;�-����5����
!*���&

8	��%$�%� × �$!��� �#'�*��$���*,�"$'�*��$&�# ""��'�
C8��:��;�-����5����!*���&

��	 × �$!��� �#'�*��$&�# ""��'�C8��:��;�-��
��5����!*���&

����%$�%� × �$!��� �#'�*��$���*,�"$'�*��$&�# ""��'�
C8��:��;�-����5����!*���&

8 �&$'�*��"�� #��#($!)�"�
:��<���;

× P ��+�3�$�*,'��
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• ��, �&$'�*��"�� #��#($!)�"�($&�)����$�*,'���
)�'+����'(��, "5��&*���*���%$�%��$���'(��
#($"#*$��#$��&'�"�'*����!��$'��, �&$'�*��'($'�
*## "&�� "��5�'(��, "5��&*���*���%$�%��*,�"$'�*�/�
,"�%��'��5�'(��, �&$'�*���"*!�)���5�'"$�&!�''���'*�
'(��#($"#*$��#$��&'�"��
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• � ��'*�'(��&(*"'�"���&'$�#��'*�'(��#$'$�3'�#�#*�%�"'�"/�'�!,�"$' "����#"�$&��*���.($ &'��!�&&�*���&�,"�%��'���
$���#$'$�3&'��&�!*"������#���'�

• ��!,�"$' "����#"�$&��*���.($ &'��!�&&�*���&�� "'(�"�,"�%��'���+�'(��* )����$3�"����.($ &'�!$���*���,�,�&�
����
�����

� ����%$�%�

� 8 "5��&*���*���%$�%�

1 �%$,*"$'�%��5$&�#(�#4�%$�%��:*���+$3;�:��<���;

 8	��%$�%�

� ���'��$'�*��(*&�

� ��	

0 	($"#*$��#$��&'�"�:��<���;

2 	($"#*$��#$��&'�"�:��<���;

9 8 �&$'�*��"�� #��#($!)�"�:��<���;

�� �*��*%�"�%$�%�

�� 	(�#4�%$�%��:'+*�+$3;

� 8 �&$'�*��"�� #��#($!)�"

� �*�, "5��&*���*���%$�%�

1 �*�#($"#*$��#$��&'�"
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• �(��#*�&'" #'�*��$���*,�"$'�*��*��'(��C$?�$��:��;��&��&&��'�$��3�#$""����*%�"��"*!�'($'�*��'(��# ""��'�C8��
:��;�-����5����!*���/��.#�,'��*"�'(���*��*+��5��
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• C�8�&��&*"�+(�#(�!*��'*"��5�'(����'$4��!$���*���$)&*� '��,"�&& "���&�'(��&$!��� �#'�*��$&����
�&��&*"�
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� 8
"��"��

• 
 ', '�+$%���*"!��&������"��'�
�8
"��"��

• 
 ', '�+$%���*"!��&������"��'�
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���(�A-�
�(�
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#��)��-

• �*��!,"*%��'(����5����,�"�*"!$�#��$'�(�5(���5����&,����
���)��--��
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��)3��7
����!

• �*�&�!,���3�'(��&3&'�!�
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�.-�
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• �$!��� �#'�*��$&�C8��:��;�-����5����!*�����.#�,'��*"�'(���*��*+��5&�
@ ��*,'�'(��C�8��$#'*"�'*�'(������)$#4�#*""�#'�*��'*��!,"*%��'(��,"�#�&��#*�'"*��
@ �����&,�����&������"��'�'*�!$'#(�'(��%�(�#���#($"$#'�"�&'�#&�

���(�A-�
(�)�7�B�(�
"*")�,
����!
• �$!��� �#'�*��$&���	��) '�*,�"$'�*��#*���'�*���&������"��'�'*�!$'#(�'(��%�(�#���#($"$#'�"�&'�#&�
���(�A-�
)�,A-�
#��)��-
"*")�,
�����!

• �$!��� �#'�*��$&�CG���:��;�) '�*,�"$'�*��#*���'�*���&������"��'�'*�!$'#(�'(��%�(�#���#($"$#'�"�&'�#&�
���(�A-�
'�-'�
)(,(�1
#��)��-
"*")�,

• �$!��� �#'�*��$&�CG���:��;�) '�*,�"$'�*��#*���'�*���&������"��'�'*�!$'#(�'(��%�(�#���#($"$#'�"�&'�#&�
���-
(�G�#)(��
#��)��-

• �$!��� �#'�*��$&�C8��:��;�-����5����!*�����.#�,'��*"�'(���*��*+��5�
@ ��*,'�'(�����
�#*""�#'�*��'*��!,"*%��'(��,"�#�&��#*�'"*��
@ ��*,'�'(����$"�<
�������)$#4�#*""�#'�*��'*��!,"*%��'(���!�&&�*��,�"�*"!$�#��

�-�#)���(#
"���7
�.'��#�
����!
#��)��-
• �$!��#*�'"*��$&�����:�-;�-����5����!*���
8��1�
#��)��-

• ��*,'�'(�����
�#*""�#'�*��'*��!,"*%��'(���!�&&�*��,�"�*"!$�#�
���)�.
�H*1��
"��"��
C��)��
#��)��-

• �$!��#*�'"*��$&�1�1�:�M;�-����5����!*���
�;�
#�)B�22
#��)��-

• 
,�"$'�*��#*���'�*���&������"��'�'*�!$'#(�'(��%�(�#���#($"$#'�"�&'�#&�
�,,�A(-(E��
"*")�,
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C�-6����&��&*" C�-�$������ × �$!��$&�1�1�:�M;�QC���5����!*���

�8�&��&*" �8 × �$!��� �#'�*��$&�C8��:��;�-����5����!*���

C�8�&��&*" C�8 × @
�$!��� �#'�*��$&����
�&��&*"�*��C8��:��;�-��
��5����!*����

�	��&��&*" �	� × �$!��� �#'�*��$&�C8��:��;�-����5����!*���

	C8�&��&*"
	3�����"�
����'���#$'�*�

× �$!��� �#'�*��$&�C8��:��;�-����5����!*���

 ', '�+$%���*"!��&������"��'�

	E8�&��&*"
��5����
"�%*� '�*�

× �$!��� �#'�*��$&�C8��:��;�-����5����!*���

 ', '�+$%���*"!��&������"��'�

E�*#4�&��&*" E�*#4��5 × �$!��� �#'�*��$&�C8��:��;�-����5����!*���

<
���:-"*�'/���$";

.35���
#*�#��'"$'�*�

× �$!��� �#'�*��$&�C8��:��;�-����5����!*���

���
�&��&*" ���
 × �$!��$&�C8��:��;�-����5����!*���

�� '"$��&+�'#(
�*$�6�*��*$��
��&'��#'�*�

× �$!��$&�C8��:��;�-����5����!*���

	� '#(�&+�'#(
�*$�6�*��*$��
��&'��#'�*�

× �$!��$&�C8��:��;�-����5����!*���

�"$4��&+�'#(
�"$4��,��$��
#*���'�*�

× �$!��$&�C8��:��;�-����5����!*���

8�8�&+�'#(
86��*���, !,�
�*$��#*���'�*�

× �$!��� �#'�*��$&�C8��:��;�-����5����!*���

��� ��(�#���&,��� × �$!��$&�C8��:��;�-����5����!*���

�6	�&+�'#(/�"��"�5�"$�'�
,"�&& "��&+�'#(�:(�5(/�
�*+�,"�&& "�;

�6	�*,�"$'�*�$� × �$!��$&�C8��:��;�-����5����!*���

���"�5�"$�'�,"�&& "��
&+�'#(�:!������,"�&& "�;

�6	�#*!,"�&&*"�
�*$�

× �$!��$&�C8��:��;�-����5����!*���

�$''�"3 �$''�"3�%*�'$5� × �$!��$&�C8��:��;�-����5����!*���

����"$'�*��%*�'$5��
:����"$'*"�'�"!��$��8;

����"$'�*��
%*�'$5�

× �$!��$&�C8��:��;�-����5����!*���
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� 	**���5��$��!*'*"��*���

� 	**���5��$��!*'*"��*���

1 	**���5��$��"��$3��*���

 	**���5��$��"��$3��*���

� 	**���5��$��"��$3��*��1

� 	**���5��$��"��$3��*��

0 8	C

2 �1���5����!*���&

9 �-/��2���5����!*���&�:��'��&��3�(*'�$"�$;

� 	**���5��$��!*'*"��*���

� 	**���5��$��!*'*"��*���

1 	**���5��$��"��$3��*���

 	**���5��$��"��$3��*���

� 8	C
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• ��5����&,���
• ��(�#����,���
• �8
• �	�
• �"$%��������&'$�#�
• - �����D�#'�*��$!* �'
• C���#*���'�*�
• ����"$'*"�+$"���5���5('�#*���'�*�&
• ��5������&,�$#�!��'
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• ��"���� #'�*��'3,�
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• �(��#*�&'" #'�*��$���*,�"$'�*��*��'(��*��)*$"����$5�*&'�#�&3&'�!��&��&&��'�$��3�#$""����*%�"��"*!�'($'�*��'(��
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�
.�('�
#*#-�
)*��
• ��'(�'(��# ""��'�C8��:��;��F6-����5����!*���/�,�����5�#*��&�$"���*'�$%$��$)������'(�'(����+�
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• ��'(�'(��# ""��'�C8��:��;��F6-����5����!*���/�,�����5�#*��&�$"������'���+(���$���	��&�&'*"����
��'(�'(����+�C$?�$��:��;/�(*+�%�"/��%������$���	��&�&'*"��/�'(��8	C��*�&��*'�����'��'(��,�����5�
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"*")�, �H*1��
"��"��
 �H*1��
"��"��

C��)��

����)
	E8�&��&*" × × × × ×
	C8�&��&*" × × × × ×
��� × × ×
C�-�&��&*" × × × × ×
�	��&��&*" × × × × ×
����&��&*" × × × ×
�8�&��&*" × × × ×
��$"�<
�� × × ×
-"*�'�<
�� × × × ×
��)��)
��	�� × × × × ×
C�� × × × × ×
8 "5��&*���*���%$�%� × ×
- �����D�#'*"& ×
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C*����� ������5���$5�*&'�#��$'$�:8����$'$�!*��'*"6
��)*$"��&3&'�!�"�$����&&�'�&';

C*����� ������5��"��?���"$!���$'$

C*����1 ������5��!�&&�*��"��$'���!$�� �#'�*��#*���:��$5�*&'�#�'"* )���#*��7���	;

C*���� 	��$"��56"�&�''��5��!�&&�*��"��$'���!$�� �#'�*�����*"!$'�*�

C*����� ������5�*.35���&��&*"�!*��'*"�'�&'�"�& �'&

C*����� ������5���'�"!�''��'�!*��'*"��5�&3&'�!�'�&'�"�& �'&�:��$5�*&'�#�!*��'*"��5�'�&'�"�& �'7��C��;

C*����0 ������5�#*�'�� * &�!*��'*"��5�&3&'�!�'�&'�"�& �'&�:,�����5�#*��;
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��5�����*$��#$�# �$'���%$� � T

��5����#**�$�'�'�!,�"$' "� °	 °-
�(*"'�� ���'"�! T

�*�5�� ���'"�! T

��'$4��!$���*���$)&*� '��,"�&& "� T 48$

��5����&,��� ",!

��(�#���&,��� 4!6( !,(
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��'$4��$�"�'�!,�"$' "� °	 °-
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8���� 	C8�$#' $'*"�#�"# �'�!$�� �#'�*� 
� � 		C ×
8���� 	C8�'�!��5�*%�"�$�%$�#�� 
� � 		C ×
8���� 	C8�'�!��5�*%�"�"�'$"��� 
� � 		C ×
8��1� -"*�'�<
���(�$'�"�#�"# �'��*+���, ' 
� � 
��&��&*"�(�$'�" ×
8��1� -"*�'�<
���(�$'�"�#�"# �'�(�5(���, ' 
� � 
��&��&*"�(�$'�" ×
8��10 ��$"�<
���(�$'�"�#�"# �'��*+���, ' 
� � 
��&��&*"�(�$'�" ×
8��12 ��$"�<
���(�$'�"�#�"# �'�(�5(���, ' 
� � 
��&��&*"�(�$'�" ×
8���� C�-�&��&*"���#*�&�&'��'�+�'(��8�&��&*" 
� � 		C ×
8���� C�-�#�"# �'��*+���, ' 
� � 		C ×
8���1 C�-�#�"# �'�(�5(���, ' 
� � 		C ×
8���0 C�8�&��&*"�#�"# �'��*+���, ' 
� � 		C ×
8���2 C�8�&��&*"�#�"# �'�(�5(���, ' 
� � 		C ×
8���� ����#�"# �'�,�"�*"!$�#��,"*)��! 
� � 		C ×
8���� ����#�"# �'��*+���, ' 
� � 		C ×
8���1 ����#�"# �'�(�5(���, ' 
� � 		C ×
8���0 �	��#�"# �'��*+���, ' 
� � 		C ×
8���2 �	��#�"# �'�(�5(���, ' 
� � 		C ×
8���� �8�&' #4�#�*&�� 
� � 		C ×
8���� �8�#�"# �'��*+���, ' 
� � 		C ×
8���1 �8�#�"# �'�(�5(���, ' 
� � 		C ×
8���� �.#�&&�%��'�!��'*���'�"�#�*&����**,�� ���#*�'"*� 
� � 		C ×
8��1� -"*�'�<
����*���%�"&�*��:&' #4��*+; 
� � 		C ×
8��1� -"*�'�<
����*���%�"&�*��:&' #4�(�5(; 
� � 		C ×
8��11 -"*�'�<
���#�"# �'�!$�� �#'�*� 
� � 
��&��&*" ×
8��1 -"*�'�<
���#�"# �'��*�$#'�%�'3���'�#'�� 
� � 		C ×
8��12 ��$"�<
���#�"# �'�(�5(���, ' 
� � 		C ×
8��� ��$"�<
���#�"# �'��*�$#'�%�'3���'�#'�� 
� � 		C ×
8��0� - ���'"�!�&3&'�!�'**���$� 
� � - �� ×
8��0� - ���'"�!�&3&'�!�'**�"�#( 
� � - �� ×
8�1�� �$��*!�!�&��"����'�#'�� -�$&(�6�
� ��*"�� C�&��"� ×
8�1�� 	3�����"��*���!�&��"����'�#'�� -�$&(�6�
� ��*"�� C�&��"� ×
8�1�� 	3�����"��*���!�&��"����'�#'�� -�$&(�6�
� ��*"�� C�&��"� ×
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8�1�1 	3�����"��*�1�!�&��"����'�#'�� -�$&(�6�
� ��*"�� C�&��"� ×
8�1� 	3�����"��*��!�&��"����'�#'�� -�$&(�6�
� ��*"�� C�&��"� ×
8�1�0 E�*#4�&��&*"�#�"# �'��*+���, ' 
� � 		C ×
8�1�2 E�*#4�&��&*"�#�"# �'�(�5(���, ' 
� � 		C ×
8�11� 	E8�&��&*"�#�"# �'�!$�� �#'�*� 
� � 		C ×
8�1� 	C8�&��&*"�#�"# �'�!$�� �#'�*� 
� � 		C ×
8��1 ����%$�%��!*'*"�#*��&�*,���*"�&(*"' 
� � 		C ×
8��� 	$'$�3&'�&3&'�!�����#���#3�)��*+�'("�&(*�� 
� � 	$'$�3&' ×

8�1
�%$,*"$'�%���!�&&�*��#*�'"*��&3&'�!�, "5��#*�'"*��
%$�%��#�"# �'�!$�� �#'�*�


� � 		C ×

8�2� -$��"��$3�#*�'"*��#�"# �'�!$�� �#'�*� 
-- � 
'(�" ×
8���� ��(�#���&,����&��&*"�:���;�#�"# �'�!$�� �#'�*� 
� � 		C ×
8���� �����#*�'"*��&3&'�!�!$�� �#'�*� 
-- @ 
'(�" @

8���� �����#*�'"*��&3&'�!��8C��*+�"�'($���.,�#'�� 
� � 		C ×
8���0 �����#*�'"*��&3&'�!��8C�(�5(�"�'($���.,�#'�� 
� � 		C ×
8���� �����#*�'"*��&3&'�!�#�"# �'�!$�� �#'�*� 
� � 		C ×
8���� 8�8�&+�'#(�#�"# �'�!$�� �#'�*� 
� � 		C ×
8���� 8	C�,"*5"$!!��5��""*" 
� � 		C ×
8���� 	*�'"*��!*� ���%�(�#���*,'�*�&��""*" 
� � 		C ×
8���� ����#*�'"*��#�"# �'��*+���, ' 
-- � 
'(�" ×
8���� ����#*�'"*��#�"# �'�(�5(���, ' 
-- � 
'(�" ×
8�0�1 �"$4��&+�'#(���, '�!$�� �#'�*� 
� � 		C ×
8�0� 	� '#(�&+�'#(���, '�!$�� �#'�*� 
� � 		C ×
8�2�� �� '"$��&+�'#(���, '�!$�� �#'�*� 
� � 		C ×
8��� �$"�$)���$�"�� #'�%$�%��#�"# �'�!$�� �#'�*� 
-- � 
'(�" ×
8���� 8	C�A���%*�'$5���*+ 
� � 		C ×

8����
�$"�$)���' !)���#*�'"*��&3&'�!�&( ''�"�%$�%��&' #4�
#�*&��


� � 		C ×

8���9
�$"�$)���' !)���#*�'"*��&*���*���%$�%��#�"# �'��*+�
��, '


� � 		C ×

8����
�$"�$)���' !)���#*�'"*��&*���*���%$�%��#�"# �'�(�5(�
��, '


� � 		C ×

8���2 ���
�&��&*"�#�"# �'��*+���, ' 
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8���� �$"�$)���' !)���#*�'"*��&3&'�!�&( ''�"�%$�%��&' #4�#�*&� @ @

8���9 �$"�$)���' !)���#*�'"*��&*���*���%$�%��#�"# �'��*+���, ' × ×
8���� �$"�$)���' !)���#*�'"*��&*���*���%$�%��#�"# �'�(�5(���, ' × ×
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�&��&*"�#�"# �'��*+���, ' × ×
8���9 ���
�&��&*"�#�"# �'�(�5(���, ' × ×
8���� ����"$'*"�* ', '�%*�'$5��&�5�$���*����#'"�#�'3 @ ×
8���1 �$''�"3�*%�"#($"5� @ ×
8��� ����"$'*"�'�"!��$����#�"# �'�*,�� @ ×
���01 	���) &�*�� × ×
����� 8	C�#$��*'�"�#��%��$�3�&�5�$�&��"*!����/����6�	��*"���	�<�6	C × ×
����� 8	C�#$��*'�"�#��%��$�3�&�5�$�&��"*!�#*!)��$'�*��!�'�" × ×
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� '*�&'*,�� �#'�*��:+(���#�*&��5; P ×
���'� ,6�*+��� �#'�*� × ×
� !)�"�*����!�'�&+�'#( 1 ←
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C$� $� × ×
8*+�" × ×

� !)�"�& ,,*"'�:�"�%�"W&�&����*��3; × ×
��$'����'�"�:�"�%�"W&�&����*��3; × ×
�����$�"�)$5 × ×

��$"�&�$'

�$&3��*����*+��'3,�
��!*'��($�������%�" × ×
8 &(�4�*) P ×

	(����"�&'"$��'�&�$'�$�#(*"�'3,�
��
-�G × ×
��'(�"�&'"$, × ×

�"!"�&' × ×
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FOREWORD

This bodyshop manual is intended for 
use by technicians of Authorized Mazda 
Dealers to help them service and repair 
Mazda vehicles. It can also be useful to 
owners and operators of Mazda vehicles in 
performing limited repair and maintenance 
on Mazda vehicles.

For proper repair and maintenance, a 
thorough familiarization with this manual is 
important, and it should always be kept in a 
handy place for quick and easy reference.

All the contents of this manual, including 
drawings and specifications, are the latest 
available at the time of printing.
As modifications affecting repair or 
miantenance occur, relevant information 
supplementary to this volume will be made 
available at Mazda dealers. This manual 
should be kept up-to-date.

Mazda Motor Corporation reserves the 
right to alter the specifications and contents 
of this manual without obligation or 
advance notice.

All rights reserved. No part of this book 
may be reproduced or used in any form or 
by any means, electronic or mechanical 
including photocopying and recording and 
the use of any kind of information storage 
and retrieval system-without permission in 
writing.

Mazda Motor Corporation
HIROSHIMA, JAPAN

APPLICATION:
This manual is applicable to vehicles 

beginning with the Vehicle Identification 
Numbers (VIN) shown on the following 
page.

Title Section

GENERAL INFORMATION I

CONSTRUCTION II

PANEL REPLACEMENT III

WATER-PROOF AND RUST PREVENTIVE 
TREATMENT IV

DIMENSIONS V

PLASTIC BODY PARTS VI

PRIMARY COLOR MIXTURE CHART FOR 
BODY COLORS VII
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WARNING
Servicing a vehicle can be dangerous. If you have not received 
service-related training, the risks of injury, property damage, and 
failure of servicing increase. The recommended servicing procedures 
for the vehicle in this workshop manual were developed with 
Mazda-trained technicians in mind. This manual may be useful to 
non-Mazda trained technicians, but a technician with our 
service-related training and experience will be at less risk when 
performing service operations. However, all users of this manual are 
expected to at least know general safety procedures.

This manual contains "Warnings" and "Cautions" applicable to risks 
not normally encountered in a general technician's experience. 
They should be followed to reduce the risk of injury and the risk that 
improper service or repair may damage the vehicle or render it unsafe. 
It is also important to understand that the "Warnings" and "Cautions" 
are not exhaustive. It is impossible to warn of all the hazardous 
consequences that might result from failure to follow the procedures.

The procedures recommended and described in this manual are 
effective methods of performing service and repair. Some require tools 
specifically designed for a specific purpose. Persons using procedures 
and tools which are not recommended by Mazda Motor Corporation 
must satisfy themselves thoroughly that neither personal safety nor 
safety of the vehicle will be jeopardized.

The contents of this manual, including drawings and specifications, are 
the latest available at the time of printing, and Mazda Motor Corporation 
reserves the right to change the vehicle designs and alter the contents 
of this manual without notice and without incurring obligation.

Parts should be replaced with genuine Mazda replacement parts or 
with parts which match the quality of genuine Mazda replacement 
parts. Persons using replacement parts of lesser quality than that of 
genuine Mazda replacement parts must satisfy themselves thoroughly 
that neither personal safety nor safety of the vehicle will be 
jeopardized.

Mazda Motor Corporation is not responsible for any problems which 
may arise from the use of this manual. The cause of such problems 
includes but is not limited to insufficient service-related training, use of 
improper tools, use of replacement parts of lesser quality than that of 
genuine Mazda replacement parts, or not being aware of any revision 
of this manual.
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VEHICLE IDENTIFICATION NUMBERS (VIN)

European (L.H.D.) specs.
JMZ GG1232✻✻✻ ✻ # 100001—
JMZ GG1282✻✻✻ ✻ # 100001—
JMZ GG12F2✻✻✻ ✻ # 100001—
JMZ GG12F5✻✻✻ ✻ # 100001—

JMZ GG1432✻✻✻ ✻ # 100001—
JMZ GG1482✻✻✻ ✻ # 100001—
JMZ GG14F2✻✻✻ ✻ # 100001—
JMZ GG14F5✻✻✻ ✻ # 100001—

U.K. specs.
JMZ GG12820# 100001—
JMZ GG12F20# 100001—
JMZ GG12F50# 100001—
JMZ GG14320# 100001—

JMZ GG14820# 100001—
JMZ GG14F20# 100001—
JMZ GG14F50# 100001—

GCC specs.
JM7 GG32F✻✻✻✻✻✻ ✻✻ # 100001—
JM7 GG42F✻✻✻✻✻✻ ✻✻ # 100001—

JM7 GG34F✻✻✻✻✻✻ ✻✻ # 100001—
JM7 GG44F✻✻✻✻✻✻ ✻✻ # 100001—
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HOW TO READ EFFICIENT REPLACEMENT OF BODY PANELS
A6E201000001B01

• This section contains information on the body panels in regard to the welding types, number of spot welds, and 
cut-and-join locations that are necessary for panel removal and installation.

• The type of weld and positions and indicated by symbol.
• Some sections have notes concerning the operation being performed. thoroughly read and understand the 

notes before carrying out any procedures.

Symbols of Panel Replacement
• The following 6 symbols are used to indicate the type of weld that is used when replacing body panels.

End Of Sie

HOW TO USE THIS MANUAL

MZZ2010B001

MZZ2010B002
I–2
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HOW TO READ BODY DIMINSIONS
A6E201000001B02

Body Dimensions (Flat-plane Dimensions)
• Flat-plane dimensions are the dimensions measured by projecting certain reference points onto a plane 

surface.
• When there are no specific indications, the standard points and dimensions are symmetrical in regard to the 

center of the vehicle.
• The hypothetical lines may differ according to the vehicle model.
• The outline drawing shows the figure that projected vehicle from the upper side.

MZZ2010B003
I–3
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Body Dimensions (Straight-line Dimensions)
• Straight-line dimensions are the actual dimensions between two standard points.
• When there are no specific indications, the standard points and dimensions are symmetrical in regard to the 

center of the vehicle.

Symbols of Body Dimensions
• The following 8 symbols are used to indicate the standard points.

End Of Sie

MZZ2010B004

MZZ2010B005
I–4
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SERVICE PRECAUTIONS
A6E203600025B01

Arrangement of Workshop
• Arrangement of the workshop is important for safe and efficient work.

Safety Precautions
• Protective head covering and safety shoes should 

always be worn. Depending upon the nature of 
the work, gloves, safety glasses, ear protectors, 
face shield, etc., should also be used.

Vehicle Protection
• Use seat covers and floor covers.
• Use heat-resistant protective covers to protect 

glass areas and seats from heat or sparks during 
welding.

• Protect items such as moldings, garnishes, and 
ornaments with tape when welding.

Remove Dangerous Articles
• Remove the fuel tank before using an open flame 

in that area. Plug connection piping to prevent 
fuel leakage.

SERVICE PRECAUTIONS

MZZ2036B001

MZZ2036B002

MZZ2036B003
I–5
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Use of Pulling Equipment
• When using pulling equipment, keep away from 

the pulling area and use safety wires to prevent 
accidents.

Prevent Short Circuits
• Turn the ignition switch to the LOCK position.
• Disconnect the buttery cables.

• Securely connect the welding machine ground 
near the welding area.

End Of Sie

MZZ2036B004

MZZ2036B005

MZZ2036B006
I–6
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EFFICIENT REMOVAL OF BODY PANELS
A6E203800026B01

Body Measurements
• Before removal or rough-cutting, first measure the 

body at and around the damaged area against 
the standard reference dimension specifications. 
If there is deformation, use frame repair 
equipment to make a rough correction.

Prevention of Body Deformation
• Use a clamp or a jack for removal and reinforce at 

and around the rough-cutting location to prevent 
deforming of the body.

Selection of Cut-and-join Locations
• For parts where complete replacement is not 

feasible, careful cutting and joining operations 
should be followed. If the location to be cut is a 
flat area where there is no reinforcement, the 
selected cutting location should be where the 
welding distortion will be minimal.

Remove of Associated Parts
• Protect moldings, garnishes, and ornaments with tape when removing associated parts.

EFFICIENT REPLACEMENT OF BODY PANELS

MZJ2038B001

MZJ2038B002

MZJ2038B003
I–7



EFFICIENT REPLACEMENT OF BODY PANELS 

3360-1E-02C.book  8 ページ  ２００２年３月１３日　水曜日　午後８時３分
Rough Cutting of Damaged Panel
• Verify that there are no parts (such as pipes, 

hoses, and wiring harness) nearby or on the 
opposite side of a panel which could be damaged 
by heat.

• For cut-and-join areas, allow for an overlap of 
30—50 mm {1.18—1.97 in} and then rough-cut 
the damaged panel.

End Of Sie
INSTALLATION PREPARATIONS

A6E203800026B02
Rough Cutting of New Parts

• For cut-and-join areas, allow for an overlap of 
30—50 mm {1.18—1.97 in} with the remaining 
area on the body side and then rough-cut the new 
parts.

Determination of Welding Method
• If the total thickness at the area to be welded is 3 

mm {0.12 in} or more, use a CO2 gas shielded-arc 
welder to make the plug welds.

MZZ2038B001

MZZ2038B002

MZZ2038B003
I–8
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Making Holes for CO2 Arc Welding
• For places that cannot be spot welded, make a hole for CO2 arc welding using a punch or drill as follows.

(mm {in})

• Grind the shaded section indicated in the diagram 
below and create a hole in the part where the 3—
4 plates are put together. Also, weld the plates 
together tightly so that gaps do not develop.

Application of Weld-through Primer
• For treatment against corrosion, remove the paint 

grease, and other material from the portion of 
new part and body to be welded, and apply 
weld-through primer.

End Of Sie
EFFICIENT INSTALLATION OF BODY PANELS

A6E203800026B03

Checking Preweld Measurements And Watching
• Align to the standard reference dimensions, 

based upon the body dimensions illustration, so 
that new parts are installed in the correct position.

Board thickness (ø) Hole diameter (ø)
0.60—0.90 {0.02—0.03} 5 {0.19}
0.91—1.20 {0.04—0.05} 6 {0.23}

1.21—1.80 {0.051—0.07} 8 {0.31}
1.81—4.50 {0.071—0.17} 10 {0.39}

MZZ2038B004

MZJ2038B008

MZJ2038B009
I–9
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Welding Notes
• For the number of weld points, welding should be 

performed in accordance with the following 
reference standards.

Spot Welding Notes
• The shape of the spot welder tip is D=(2×t)+3. If 

the upper panel thickness is different from that of 
the under panel, adjust to the thinner one.

• Because the weld strength is affected by the 
shape of the spot welder tip, the optimum 
condition of the tip should always be maintained.

• Spot welds should be made at points other than 
the originally welded points.

• Before spot welding, make a trial weld using the 
same material as the body panel to check the 
weld strength.

MZZ2038B005

MZZ2038B009

MZJ2038B012

MZZ2038B006
I–10
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Checking Weld Strength
• Installation locations of the engine, chassis, and 

seat belts are designated as important safety 
locations for weld strength. Check weld strength 
by driving a chisel between the panels at every 
fourth or fifth weld spot, and every tenth regular 
weld location.

• Drive the chisel between the panels according to 
the number of panels as shown below.

• To determine weld strength, drive the chisel 
between the panel and check whether the panels 
come apart. If the panels come apart, make 
another weld near the original weld.

• Restore the shape of the checked area.

End Of Sie

MZZ2038B007

MZZ2038B008
I–11



EFFICIENT REPLACEMENT OF BODY PANELS 

3360-1E-02C.book  12 ページ  ２００２年３月１３日　水曜日　午後８時３分
AFTER-INSTALLATION RUST PROOFING, NOISE AND VIBRATION INSULATING
A6E203800026B04

Body Sealing
• Apply body sealer where necessary.
• For locations where application of body sealer is 

difficult after installation, apply it before 
installation.

Application of Undercoating
• Apply an undercoat to the required location of the 

body.

Application of Rust Inhibitor
• Apply rust inhibitor (wax, oil, etc.) to the back of 

the welded areas.

Application of Floor Silencer
• Apply floor silencer by heating with an infrared ray 

lamp.

MZJ2038B016

MZJ2038B017

MZJ2038B018

MZJ2038B019
I–12
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ABBREVIATION

End Of Sie

5HB Five-door hatchback
Fr Front
Rr Rear
RH Right
LH Left
M Metallic
MC Mica
I–13
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IICONSTRUCTION
II–1

CONSTRUCTION ................................................... II-2
CONSTRUCTION ................................................ II-2
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CONSTRUCTION
A6E981007000B01

SEDAN

CONSTRUCTION

A6J9810B001
II–2
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x:Applied
-:Not applied

No. Part Name
High- 

tension 
steel

Rust 
proof 
steel

Thickness 
(mm) {in}

1 Bonnet x x 0.7{0.028}
2 Front bumper bracket - - 2.9{0.114}

3 Front side 
frame inner

Fr x x 1.6{0.063}
Rr x x 2.6{0.102}

4 Front side 
frame outer

Fr x x 1.4{0.055}
Rr x x 2.0{0.079}

5 Front fender panel x x 0.75 
{0.030}

6 Apron reinforcement 
upper - x 1.0 

{0.039}

7 Shroud upper 
reinforcement - x 2.0{0.079}

8 Wheel apron panel 
front - x 0.65 

{0.026}

9 Apron reinforcement 
lower - x 1.0 

{0.039}

10 Suspension 
housing

Upper x x 3.2{0.126}
Lower - x 1.2{0.047}

11 Torque box - x 1.4{0.055}
12 Front frame rear x x 2.9{0.114}

13 Cowl side 
reinforcement - x 1.2 

{0.047}

14 Dash lower panel - x 0.85 
{0.033}

15 Member dash lower - x 1.6{0.063}
16 Cowl panel - x 0.7{0.028}
17 Cowl upper plate - x 1.6{0.063}
18 Dash upper panel - x 0.9{0.035}
19 Cowl upper plate x x 1.4{0.055}

20 Side sill reinforcement x x 0.9 
{0.035}

21 Front pillar 
reinforcement x - 1.8 

{0.071}

22 Front pillar 
inner

Upper x - 1.6{0.063}
Lower x - 1.4{0.055}

23 Center pillar 
reinforcement

Upper 
x - 1.8{0.071}

front
Upper 

x - 1.6{0.063}
rear
Center x - 2.0{0.079}

Lower x - 1.8 
{0.071}

24 Center pillar 
inner

Upper x - 1.6{0.063}
Center x - 1.2{0.047}
Lower x - 1.0{0.039}

25 Roof rail inner x - 1.2{0.047}

26 Rear pillar inner - x 0.65 
{0.026}

27 Corner plate - x 0.7{0.028}
28 Rear fender rain rail - x 0.7{0.028}

29 Package tray - - 0.65 
{0.026}

30 Rear end member - - 0.6{0.024}

31 Rear end panel - x 0.65 
{0.026}

32 Roof reinforcement - - 0.5{0.020}
33 Roof reinforcement x - 1.4{0.055}

34 Roof reinforcement - - 0.55 
{0.022}

35 Roof panel - - 0.75 
{0.030}

36 Side frame outer - x 0.7{0.028}
37 Front door - x 0.7{0.028}
38 Rear door - x 0.7{0.028}
39 Side sill inner x x 1.6{0.063}

40 Front B frame
Fr x x 2.3{0.091}
Rr - x 1.6{0.063}

41 Front floor pan - x 0.65 
{0.026}

42 Crossmember No.2 - - 1.2{0.047}
43 Side sill inner rear x x 1.6{0.063}
44 Crossmember No.3 x - 1.4{0.055}

45 Link bracket x x 2.3 
{0.091}

46 Rear side 
frame

Fr x x 1.8{0.071}
Rr x x 1.4{0.055}

47 Center floor pan - x 0.6{0.024}
48 Floor side panel - x 0.6{0.024}

49 Wheel house inner - x 0.75 
{0.030}

50 Rear floor pan - x 0.65{0.26}

51 Rear bumper 
bracket

LH x x 2.0{0.079}
RH x x 1.4{0.055}

52 Trunk lid panel - x 0.75 
{0.030}

53 Front header - - 1.2{0.047}

54 Rear header - - 0.65 
{0.026}

No. Part Name
High- 

tension 
steel

Rust 
proof 
steel

Thickness 
(mm) {in}
II–3
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5HB

A6J9810B002
II–4
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x:Applied
-:Not applied

End Of Sie

No. Part Name
High- 

tension 
steel

Rust 
proof 
steel

Thickness 
(mm) {in}

1 Bonnet x x 0.7{0.028}
2 Front bumper bracket - - 2.9{0.114}

3 Front side 
frame inner

Fr x x 1.6{0.063}
Rr x x 2.6{0.102}

4 Front side 
frame outer

Fr x x 1.4{0.055}
Rr x x 2.0{0.079}

5 Front fender panel x x 0.75 
{0.030}

6 Apron reinforcement 
upper - x 1.0 

{0.039}

7 Shroud upper 
reinforcement - x 2.0 

{0.079}

8 Wheel apron panel 
front - x 0.65 

{0.026}

9 Apron reinforcement 
lower - x 1.0 

{0.039}

10 Suspension 
housing

Upper x x 3.2{0.126}
Lower - x 1.2{0.047}

11 Torque box - x 1.4{0.055}
12 Front frame rear x x 2.9{0.114}

13 Cowl side 
reinforcement - x 1.2 

{0.047}

14 Dash lower panel - x 0.85 
{0.033}

15 Member dash lower - x 1.6{0.063}
16 Cowl panel - x 0.7{0.028}
17 Cowl upper plate - x 1.6{0.063}
18 Dash upper panel - x 0.9{0.035}
19 Cowl upper plate x x 1.4{0.055}

20 Side sill reinforcement x x 0.9 
{0.035}

21 Front pillar 
reinforcement x - 1.8 

{0.071}

22 Front pillar 
inner

Upper x - 1.6{0.063}
Lower x - 1.4{0.055}

23 Center pillar 
reinforcement

Upper 
x - 1.8{0.071}

front 
Upper 

x - 1.6{0.063}
rear
Center x - 2.0{0.079}

Lower x - 1.8 
{0.071}

24 Center pillar 
inner

Upper x - 1.6{0.063}
Center x - 1.2{0.047}
Lower x - 1.0{0.039}

25 Roof rail inner x - 1.2{0.047}

26 Rear pillar inner - x 0.65 
{0.026}

27 Corner plate - x 0.7{0.028}
28 Rear fender rain rail - x 0.8{0.031}
29 Rear end member - - 0.6{0.024}

30 Rear end panel - x 0.65 
{0.026}

31 Roof reinforcement - - 0.5{0.020}
32 Roof reinforcement x - 1.4{0.055}

33 Roof reinforcement - - 0.55 
{0.022}

34 Roof panel - - 0.75 
{0.030}

35 Side frame outer - x 0.7{0.028}
36 Front door - x 0.7{0.028}
37 Rear door - x 0.7{0.028}
38 Side sill inner x x 1.6{0.063}

39 Front B frame
Fr x x 2.3{0.091}
Rr - x 1.6{0.063}

40 Front floor pan - x 0.65 
{0.026}

41 Crossmember No.2 - - 1.2{0.047}
42 Side sill inner rear x x 1.6{0.063}
43 Crossmember No.3 x - 1.4{0.055}

44 Link bracket x x 2.3 
{0.091}

45 Rear side 
frame

Fr x x 1.8{0.071}
Rr x x 1.4{0.055}

46 Center floor pan - x 0.6{0.024}
47 Floor side panel - x 0.6{0.024}

48 Wheel house inner - x 0.75 
{0.030}

49 Rear floor pan - x 0.65 
{0.026}

50 Rear bumper 
bracket

LH x x 2.0{0.079}
RH x x 1.4{0.055}

51 Liftgate panel - x 0.7{0.028}
52 Front header - - 1.2{0.047}

53 Rear header
Center - - 0.7 

{0.028}
Side - - 1.4{0.055}

No. Part Name
High- 

tension 
steel

Rust 
proof 
steel

Thickness 
(mm) {in}
II–5
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IIIPANEL REPLACEMENT
III–1
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SHROUD UPPER REINFORCEMENT REMOVAL
A6E981253152B01

1. Remove the shroud upper reinforcement.

End Of Sie

PANEL REPLACEMENT

A6E9812B001
III–2
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SHROUD UPPER RAINFORCEMENT INSTALLATION
A6E981253152B02

1. Drill holes for plug welds before installing new parts.
2. After trial-fitting new parts, make sure the related parts fit properly.

End Of Sie

A6E9812B002
III–3
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COWL SIDE REINFORCEMENT AND COWL UPPER PLATE REMOVAL
A6E981253290B01

1. Remove the cowl side reinforcement.

Note
• The weld locations (B) in the figure indicate the same locations.

Caution
•••• Be careful not to damage the windshield when drilling the location indicated by (A).

2. Remove the cowl upper plate.

End Of Sie
A6E9812B003
III–4
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COWL SIDE REINFORCEMENT AND COWL UPPER PLATE INSTALLATION
A6E981253290B02

1. When installing new parts, position each part so that the section measurement aligns to the body dimension.
2. Drill holes for plug welds before installing new parts.
3. After trial-fitting new parts, make sure the related parts fit properly.

End Of Sie

A6E9812B004
III–5
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APRON REINFORCEMENT ASSEMBLY REMOVAL
A6E981253260B01

1. Rough cut the apron reinforcement upper.
2. Remove the apron reinforcement assembly.

End Of Sie

A6E9812B005
III–6
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APRON REINFORCEMENT ASSEMBLY INSTALLATION
A6E981253260B02

1. When installing new parts, position each part so that the section measurement aligns to the body dimension.
2. Drill holes for plug welds before installing new parts.
3. Install in the following order: apron reinforcement lower,apron reinforcement rear, and apron reinforcement 

upper.

Note
• After installing, fillet weld in location (A).

Caution
•••• When fillet welding, be careful of dripping, melted metal.

4. After trial-fitting new parts, make sure the related parts fit properly.

End Of Sie

A6E9812B006
III–7
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WHEEL APRON PANEL ASSEMBLY REMOVAL
A6E981253210B01

1. Drill the 26 weld locations indicated by (A), and 7 weld locations indicated by (B), remove the wheel apron 
panel assembly.

Note
• If removing the wheel apron panel front and the suspension housing separately as separate parts, drill 7 

locations indicated by (B) and drill 6 locations indicated by (C).

End Of Sie

A6E9812B007
III–8
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WHEEL APRON PANEL ASSEMBLY INSTALLATION
A6E981253210B02

1. When installing new parts, position each part so that the section measurement aligns to the body dimension.
2. Drill holes for plug welds before installing new parts.
3. After trial-fitting new parts, make sure the related parts fit properly.

Note
• When replacing the wheel apron panel front and the suspension housing separately, weld 6 locations 

indicated by (A).

End Of Sie

A6E9812B008
III–9
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FRONT SIDE FRAME REMOVAL
A6E981253300B01

1. Remove the member side.
2. Drill the 1 weld locations indicated by (A), from the room side.
3. Drill the remaining weld locations and remove the front side frame by pulling it.

End Of Sie

A6E9812B009
III–10
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FRONT SIDE FRAME INSTALLATION
A6E981253300B02

1. When installing new parts, position each part so that the section measurement aligns to the body dimension.
2. Drill holes for plug welds before installing new parts.
3. After trial-fitting new parts, make sure the related parts fit properly.

End Of Sie

A6E9812B010
III–11
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FRONT PILLAR REMOVAL
A6E981274090B01

1. Rough cut area (A), drill the 35 weld locations indicated by (B), then remove the lower part of the front pillar 
outer.

2. Rough cut area (C), drill the 20 weld locations indicated by (D), and 2 weld locations indicated by (E), then 
remove the front pillar.

Note
• If removing the front pillar reinforcement and the front pillar inner as separate parts, drill 8 locations 

indicated by (F) and drill 30 locations indicated by (G).

A6E9812B011
III–12
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End Of Sie

A6E9812B012
III–13
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FRONT PILLAR INSTALLATION
A6E981274090B02

1. When joining the new and old parts, temporarily install and fit the new part in position, measure each dimension 
according to the body dimension, then adjust the position to align it to the standard dimensions.

2. Drill holes for plug welds before installing new parts.

Note
• In areas where the outer, reinforcement, inner, etc. are in 3-4 layers, drill holes for plug welds in all but the 

innermost panel.

3. Weld in 5 locations indicated by (A), then trial-fit the inner and reinforcement.
4. Weld in 10 locations indicated by (B), then install the inner and reinforcement to the existing parts. 
5. After trial-fitting new parts, make sure the related parts fit properly.

A6E9812B013
III–14
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End Of Sie

A6E9812B014
III–15
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CENTER PILLAR REMOVAL
A6E981270350B01

1. Rough cut area (A), drill the 44 weld locations indicated by (B), then remove the lower part of the center pillar 
outer.

2. Rough cut area (C), drill the 20 weld locations indicated by (D), then remove the center pillar outer.
3. Drill the 2 weld locations indicated by (E) and remove the B-pillar reinforcement.

End Of Sie
A6E9812B015
III–16
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CENTER PILLAR INSTALLATION
A6E981270350B02

1. When joining the new and old parts, temporarily install and fit the new part in position, measure each dimension 
according to the body dimension, then adjust the position to align it to the standard dimensions.

2. Drill holes for plug welds before installing new parts.

Note
• In areas where the outer, reinforcement, inner, etc. are in 3-4 layers, drill holes for plug welds in all but the 

innermost panel.

Warning
•••• When cutting and joining the reinforcement, make sure not to damage or scratch the B-pillar 

reinforcement.

3. Install in the following order: inner, reinforcement, and outer.
4. After trial-fitting new parts, make sure the related parts fit properly.

End Of Sie
A6E9812B016
III–17
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REAR FENDER PANEL REMOVAL
A6E981274100B01

SEDAN

Caution
•••• Avoid cutting with a blowtorch or similar tools as the insulator (shaded area) is flammable.

1. The rear fender panel and the rear pillar inner are joined with glue at the wheel arch line. Use a chisel or other 
to separate the rear fender panel from the rear pillar inner, then remove the rear fender panel.

A6E9812B017
III–18
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5HB

Caution
•••• Avoid cutting with a blowtorch or similar tools as the insulator (shaded area) is flammable.

1. The rear fender panel and the rear pillar inner are joined with glue at the wheel arch line. Use a chisel or other 
to separate the rear fender panel from the rear pillar inner, then remove the rear fender panel.

End Of Sie

A6E9812B018
III–19
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REAR FENDER PANEL INSTALLATION
A6E981274100B02

SEDAN
1. When joining the new and old parts, temporarily install and fit the new part in position, measure each dimension 

according to the body dimension, then adjust the position to align it to the standard dimensions.
2. Drill holes for plug welds before installing new parts.
3. Before installing new parts, apply spot weld sealer to the wheel arch line.
4. After trial-fitting new parts, make sure the related parts fit properly.

A6E9812B019
III–20
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5HB
1. When joining the new and old parts, temporarily install and fit the new part in position, measure each dimension 

according to the body dimension, then adjust the position to align it to the standard dimensions.
2. Drill holes for plug welds before installing new parts.
3. Before installing new parts, apply spot weld sealer to the wheel arch line.
4. After trial-fitting new parts, make sure the related parts fit properly.

End Of Sie

A6E9812B020
III–21
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SIDE SILL PANEL REMOVAL
A6E981270270B01

1. Remove the side sill panel.
2. Drill the 3 weld locations indicated by (A), from the room side.
3. Remove the side sill reinforcement.

End Of Sie

A6E9812B021
III–22
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SIDE SILL PANEL INSTALLATION
A6E981270270B02

1. When joining the new and old parts, temporarily install and fit the new part in position, measure each dimension 
according to the body dimension, then adjust the position to align it to the standard dimensions.

2. Drill holes for plug welds before installing new parts.
3. Plug welding of 59 weld locations indicated by (A), during installation of the side sill panel.
4. After trial-fitting new parts, make sure the related parts fit properly.

End Of Sie
A6E9812B022
III–23



PANEL REPLACEMENT 

3360-1E-02C.book  24 ページ  ２００２年３月１３日　水曜日　午後８時３分
REAR END PANEL REMOVAL
A6E981270750B01

SEDAN
1. Remove the rear end panel.

A6E9812B023
III–24
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5HB
1. Drill the 2 weld locations indicated by (A), from the room side.
2. Remove the rear end panel.

End Of Sie
A6E9812B025
III–25
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REAR END PANEL INSTALLATION
A6E981270750B02

SEDAN
1. When installing new parts, position each part so that the section measurement aligns to the body dimension.
2. Drill holes for plug welds before installing new parts.
3. After trial-fitting new parts, make sure the related parts fit properly.

A6E9812B024
III–26
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1. When installing new parts, position each part so that the section measurement aligns to the body dimension.
2. Drill holes for plug welds before installing new parts.
3. After trial-fitting new parts, make sure the related parts fit properly.

End Of Sie

A6E9812B026
III–27
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REAR FENDER RAIN RAIL AND CORNER PLATE REMOVAL
A6E981270440B01

SEDAN
1. Remove the rear fender rein rail and corner plate.

Note
• When removing the rear fender rain rail and the corner plate separately, drill 3 locations indicated by (A).

A6E9812B027
III–28
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1. Remove the rear fender rain rail and corner plate.

Note
• When removing the rear fender rain rail and the corner plate separately, drill 2 locations indicated by (A).

End Of Sie

A6E9812B029
III–29
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REAR FENDER RAIN RAIL AND CORNER PLATE INSTALLATION
A6E981270440B02

SEDAN
1. When installing new parts, position each part so that the section measurement aligns to the body dimension.
2. Drill holes for plug welds before installing new parts.
3. After trial-fitting new parts, make sure the related parts fit properly.

A6E9812B028
III–30
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5HB
1. When joining the new and old parts, temporarily install and fit the new part in position, measure each dimension 

according to the body dimension, then adjust the position to align it to the standard dimensions.
2. After trial-fitting new parts, make sure the related parts fit properly.

End Of Sie

A6E9812B030
III–31



PANEL REPLACEMENT 

3360-1E-02C.book  32 ページ  ２００２年３月１３日　水曜日　午後８時３分
REAR FLOOR PAN REMOVAL
A6E981253750B01

1. Remove the rear floor pan.

End Of Sie

A6E9812B035
III–32
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REAR FLOOR PAN INSTALLATION
A6E981253750B02

1. Drill holes for plug welds before installing new parts.
2. After trial-fitting new parts, make sure the related parts fit properly.

End Of Sie

A6E9812B036
III–33
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FLOOR SIDE PANEL REMOVAL
A6E981253730B01

SEDAN
1. Remove the floor side panel.

A6E9812B037
III–34
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5HB
1. Remove the floor side panel.

End Of Sie

A6E9812B039
III–35
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FLOOR SIDE PANEL INSTALLATION
A6E981253730B02

SEDAN
1. Drill holes for plug welds before installing new parts.
2. After trial-fitting new parts, make sure the related parts fit properly.

A6E9812B038
III–36
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5HB
1. Drill holes for plug welds before installing new parts.
2. After trial-fitting new parts, make sure the related parts fit properly.

End Of Sie

A6E9812B040
III–37
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REAR SIDE FRAME (PARTIAL CUTTING) REMOVAL
A6E981253815B01

1. Rough cut and remove the damaged part of the rear side frame.

End Of Sie

A6E9812B041
III–38



PANEL REPLACEMENT 

III

3360-1E-02C.book  39 ページ  ２００２年３月１３日　水曜日　午後８時３分
REAR SIDE FRAME (PARTIAL CUTTING) INSTALLATION
A6E981253815B02

1. Cut the new and old parts at the cut-and-join location, and bevel the parts.
2. When installing new parts, position each part so that the section measurement aligns to the standard 

dimensions.
3. After trial-fitting new parts, make sure the related parts fit properly.

End Of Sie

A6E9812B042
III–39
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ROOF PANEL REMOVAL
A6E981270600B01

SEDAN
1. Remove the roof panel.

A6E9812B031
III–40
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5HB
1. Remove the roof panel.

End Of Sie

A6E9812B033
III–41
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ROOF PANEL INSTALLATION
A6E981270600B02

SEDAN
1. Drill holes for plug welds before installing new parts.
2. After trial-fitting new parts, make sure the related parts fit properly.

A6E9812B032
III–42
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5HB
1. Drill holes for plug welds before installing new parts.
2. After trial-fitting new parts, make sure the related parts fit properly.

End Of Sie

A6E9812B034
III–43
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IVWATER-PROOF AND RUST PREVENTIVE 
TREATMENT
IV–1

IV

WATER-PROOF AND RUST PREVENTIVE 
TREATMENT ......................................................... IV-2

BODY SEALING ................................................. IV-2
UNDER COATING .............................................. IV-5
PVC PAINTING................................................... IV-6
RUST PREVENTIVE TREATMENT.................... IV-7
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BODY SEALING
A6E981407000B01

Sealant is applied to the parts where the panels meet and to the hemmed parts of the door panel and bonnet to 
provide waterproofing and rust proofing.

WATER-PROOF AND RUST PREVENTIVE TREATMENT

A6E9814B001
IV–2
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A6E9814B002
IV–3
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End Of Sie

A6E9814B003
IV–4
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UNDER COATING
A6E981407000B02

The shaded areas indicated underbody locations that are undercoated to prevent noise and rusting.

European(L.H.D. U.K.)specs

GCC specs

A6E9814B004

A6E9814B009
IV–5
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End Of Sie

PVC PAINTING
A6E981407000B04

The coating locations are indicated by the shaded areas.

SEDAN

5HB

End Of Sie

A6E9814B005

A6E9814B006
IV–6
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RUST PREVENTIVE TREATMENT
A6E981407000B03

The coating locations are indicated by the shaded areas.

SEDAN

A6E9814B007
IV–7
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5HB

End Of Sie

A6E9814B008
IV–8
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VDIMENSIONS
V–1

V

DIMENSIONS .........................................................V-2
UNDERBODY FLAT-PLANE DIMENSIONS........V-2
UNDERBODY  STRAIGHT-LINE 

DIMENSIONS ...................................................V-3
FRONT BODY STRAIGHT-LINE 

DIMENSIONS (1) ........................................... ...V-4
FRONT BODY STRAIGHT-LINE 

DIMENSIONS (2) ............................................. .V-5
CABIN SIDE FRAME STRAIGHT-LINE 

DIMENSIONS ...................................................V-6
ROOM STRAIGHT-LINE DIMENSIONS (1) ........V-8
ROOM STRAIGHT-LINE DIMENSIONS (2) ........V-9
REAR BODY STRAIGHT-LINE DIMENSIONS..V-11
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UNDERBODY FLAT-PLANE DIMENSIONS
A6E981653010B01

.

End Of Sie

DIMENSIONS

A6E9816B001

Point 
symbol Designation

Hole diameter 
or bolt or nut 
size mm {in}

A Front side frame standard hole ø16 {0.63}

B Front crossmember mounting 
bolt M14 {0.55}

C Front side frame standard hole ø16 {0.63}

D Front suspension mounting 
block standard hole ø59 {2.32}

E Front crossmember mounting 
bolt M14 {0.55}

F Front frame rear standard hole ø18 {0.71}
G Front frame rear standard hole ø16 {0.63}
H Front B frame standard hole ø12 {0.47}

I Front B frame standard hole
14 × 20

 {0.55 × 0.79}
J Rear side frame standard hole ø20 {0.79}

K Rear crossmember mounting 
bolt M14 {0.55}

L Rear suspension housing bolt M6 {0.24}

M Rear crossmember mounting 
bolt M14 {0.55}

N Rear side frame standard hole
16 × 20

 {0.63 × 0.79}

Point 
symbol Designation

Hole diameter 
or bolt or nut 
size mm {in}
V–2



DIMENSIONS 

V

3360-1E-02C.book  3 ページ  ２００２年３月１３日　水曜日　午後８時３分
UNDERBODY  STRAIGHT-LINE DIMENSIONS
A6E981653010B02

.

End Of Sie

A6E9816B002

A6E9816B003

Measured 
location Dimensions mm {in}

1 149 {5.87}
2 993 {39.09}
3 152 {5.98}
4 991 {39.02}
5 924 {36.38}
6 1,293 {50.91}
7 1,076 {42.36}
8 1,401 {55.16}
9 207 {8.15}
10 851 {33.50}
11 200 {7.87}
12 850 {33.46}
13 800 {31.50}

14 1,150 {45.28}
15 1,205 {47.44}
16 1,461 {57.52}
17 479 {18.86}
18 1,112 {43.78}
19 395 {15.55}
20 1,202 {47.32}
21 454 {17.87}
22 1,156 {45.51}
23 532 {20.94}
24 1,226 {48.27}
25 1,366 {53.78}
26 1,805 {71.06}

Measured 
location Dimensions mm {in}
V–3
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FRONT BODY STRAIGHT-LINE DIMENSIONS (1)
A6E981653020B01

.

End Of Sie

A6E9816B004

A6E9816B005

Measured 
location Dimensions mm {in}

1 1,023 {40.28}
2 749 {29.49}
3 1,458 {57.40}
4 1,529 {60.20}
5 1,070 {42.13}

6 1,085 {42.72}
7 1,070 {42.13}
8 1,084 {42.68}
9 1,070 {42.13}

Measured 
location Dimensions mm {in}
V–4
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FRONT BODY STRAIGHT-LINE DIMENSIONS (2)
A6E981653020B02

.

End Of Sie

A6E9816B006

A6E9816B007

Measured 
location Dimensions mm {in}

1 1,480 {58.27}
2 959 {37.76}
3 1,481 {58.31}
4 1,340 {52.76}
5 452 {17.80}
6 1,538 {60.55}
7 418 {16.46}
8 1,274 {50.16}
9 268 {10.55}

10 1,221 {48.07}
11 363 {14.29}
12 1,455 {57.28}
13 451 {17.76}
14 1,220 {48.03}
15 1,608 {63.31}
16 777 {30.59}
17 1,009 {39.72}

Measured 
location Dimensions mm {in}
V–5
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CABIN SIDE FRAME STRAIGHT-LINE DIMENSIONS
A6E981670010B01

SEDAN

.

A6E9816B008

A6E9816B009

Measured 
location Dimensions mm {in}

1 692 {27.24}
2 747 {29.41}
3 998 {39.29}
4 968 {38.11}
5 451 {17.76}
6 1,349 {53.11}
7 1,144 {45.04}
8 1,144 {45.04}
9 1,501 {59.09}

10 1,204 {47.40}

11 1,093 {43.03}
12 662 {26.06}
13 943 {37.13}
14 979 {38.54}
15 864 {34.02}
16 921 {36.26}
17 683 {26.89}
18 1,093 {43.03}
19 1,004 {39.53}
20 536 {21.10}

Measured 
location Dimensions mm {in}
V–6
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5HB

.

End Of Sie

A6E9816B010

A6E9816B011

Measured 
location Dimensions mm {in}

1 692 {27.24}
2 747 {29.41}
3 998 {39.29}
4 968 {38.11}
5 451 {17.76}
6 1,349 {53.11}
7 1,144 {45.04}
8 1,144 {45.04}
9 1,501 {59.09}
10 1,204 {47.40}

11 1,093 {43.03}
12 908 {35.75}
13 943 {37.13}
14 979 {38.54}
15 1,050 {41.34}
16 921 {36.26}
17 683 {26.89}
18 1,231 {48.46}
19 1,004 {39.53}
20 536 {21.10}

Measured 
location Dimensions mm {in}
V–7
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ROOM STRAIGHT-LINE DIMENSIONS (1)
A6E981670001B01

.

End Of Sie

A6E9816B012

A6E9816B013

Measured 
location Dimensions mm {in}

1 1,024 {40.31}
2 1,098 {43.23}
3 920 {36.22}
4 1,175 {46.26}

5 1,010 {39.76}
6 767 {30.20}

H-H’ 1,487 {58.54}

Measured 
location Dimensions mm {in}
V–8
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ROOM STRAIGHT-LINE DIMENSIONS (2)
A6E981670001B02

SEDAN

.

A6E9816B014

A6E9816B015

Measured 
location Dimensions mm {in}

1 RH:1,141 {44.92}, LH:1,104 {43.46}
2 RH:996 {39.21}, LH:946 {37.24}
3 RH:952 {37.48}, LH:897 {35.31}
4 RH:1,193 {46.97}, LH:1,157 {45.55}
5 RH:1,285 {50.59}, LH:1,252 {49.29}

6 RH:1.079 {42.48}, LH:1,030 {40.55}
7 RH:833 {32.80}, LH:767 {30.20}

I-I’ 1,584 {62.36}
J-J’ 1,557 {61.30}

Measured 
location Dimensions mm {in}
V–9
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5HB

.

End Of Sie

A6E9816B016

A6E9816B017

Measured 
location Dimensions mm {in}

1 RH:1,141 {44.92}, LH:1,104 {43.46}
2 RH:996 {39.21}, LH:946 {37.24}
3 RH:952 {37.48}, LH:897 {35.31}
4 RH:1,204 {47.40}, LH:1,166 {45.91}
5 RH:1,027 {40.43}, LH:976 {38.43}

6 RH:833 {32.80}, LH:767 {30.20}
7 RH:1,402 {55.20}, LH:1,374 {54.09}
8 RH:1,671 {65.79}, LH:1,657 {65.24}

J-J’ 1,584 {62.36}
K-K’ 1,557 {61.30}

Measured 
location Dimensions mm {in}
V–10
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REAR BODY STRAIGHT-LINE DIMENSIONS
A6E981670002B01

SEDAN

.

A6E9816B018

A6E9816B019

Measured 
location Dimensions mm {in}

1 1,013 {39.88}
2 1,273 {50.12}
3 826 {32.52}
4 928 {36.54}
5 969 {38.15}
6 555 {21.85}

7 680 {26.77}
8 1,402 {55.20}
9 1,388 {54.65}

10 452 {17.80}
11 1,228 {48.35}

Measured 
location Dimensions mm {in}
V–11
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5HB

.

End Of Sie

A6E9816B020

A6E9816B021

Measured 
location Dimensions mm {in}

1 700 {27.56}
2 1,436 {56.54}
3 1,260 {49.61}
4 680 {26.77}

5 1,402 {55.20}
6 1,388 {54.65}
7 452 {17.80}
8 1,228 {48.35}

Measured 
location Dimensions mm {in}
V–12
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VIPLASTIC BODY PARTS
VI–1

VI

PLASTIC BODY PARTS .......................................VI-2
PLASTIC PARTS HEAT RESISTING 

TEMPERATURE..............................................VI-2
REPAIRABLE RANGE OF 

POLYPROPYLENE BUMPERS.......................VI-3
POLYPROPYLENE BUMPER REPAIR..............VI-4
PROCEDURE .....................................................VI-5



PLASTIC BODY PARTS 

3360-1E-02C.book  2 ページ  ２００２年３月１３日　水曜日　午後８時３分
PLASTIC PARTS HEAT RESISTING TEMPERATURE
A6E981850000B01

Note
• The application of temperatures higher then heat resisting temperatures may result in part deformation.

End Of Sie

PLASTIC BODY PARTS

Part Name Code Material Name Heat resisting
TemperatureC°°°°{F°°°°}

WINDSHIELD MOULDING PVC POLYVINYLCHLORIDE 95 {203}
COWL GRILLE PP POLYPROPYLENE 95 {203}

FRONT COMBINATION 
LIGHT

LENS PC POLYCARBONATE 130 {266}
HOUSING PBT PBT 120 {248}

RADIATOR GRILLE 
GRILLE ABS ABS 90 {194}
REINFORCE-
MENT PP POLYPROPYLENE 95 {203}

FRONT BUMPER PP POLYPROPYLENE 100 {212}

FRONT SIDE TURN 
LIGHT

LENS PMMA ACRYLIC 75 {167}
HOUSING PC-PBT POLYPROPYLENE-PBT 120 {248}

OUTSIDE MIRROR

HOUSING ABS ABS 95 {200}
BASE PBT PBT 200 {395}
BLACK AES AES 75 {167}
BODY COLOR ABS ABS 90 {194}
MIRROR HOLDER PP POLYPROPYLENE 50 {122}

REAR COMBINATION 
LIGHT

LENS PMMA ACRYLIC 80 {167}
HOUSING AES AES 70 {158}

REAR BUMPER PP POLYPROPYLENE 100 {212}
REAR FINISHER ABS ABS 90 {194}
HIGH-MOUNT BRAKE LIGHT(5HB) PC POLYCARBONATE 130 {266}
ROOF MOULDING PVC POLYVINYLCHLORIDE 95 {203}
BELTLINE MOLDING PVC POLYVINYLCHLORIDE 95 {203}
REAR SPOILER ABS ABS 90 {194}
SHROUD PANEL PP POLYPROPYLENE 100 {212}
VI–2
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REPAIRABLE RANGE OF POLYPROPYLENE BUMPERS
A6E981850010B01

The three types of damaged bumpers shown below are considered repairable. Although a bumper which has been 
damaged greater than this could also be repaired, it should be replaced with a new one because such repair would 
detract from the looks and quality of the bumper. In addition, such repair is not considered reasonable in terms of 
work time.

Repairable Bumpers
1. A bumper with a hole less than 50 mm {1.97 in} in 

diameter.

2. A bumper with a crack less than 100 mm {3.94 in} 
in length.

3. A bumper with a crack less than 100 mm {3.94 in} 
in length that is less than half of the width of the 
bumper.

End Of Sie

YMU980PCM

YMU980PCN

YMU980PCP
VI–3
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POLYPROPYLENE BUMPER REPAIR
A6E981850010B02

End Of Sie

YMU980PCQ
VI–4
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PROCEDURE
A6E981850010B03

Repair of polypropylene bumpers having damage that has reached the surface of the polypropylene and are too 
serious to be restored by painting only.

1. Cut the rough edges around the damage with a knife to make it smooth. Sand the area with a sander to make 
an angle of about 45°.

ZUA9818B001

ZUA9818B002
VI–5
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2. Weld the damaged area.
• For repair of a cracked area, melt the crack together with a heat gun and a melting attachment.

• For repair of a hole, degrease the area on both sides of the bumper and apply aluminium tape on the 
reverse side of the damage area.

3. Melt the polypropylene welding rod with a heat gun and deposit it the cracked area.

Note
• Heat the shaded area to melt it.
• Take care not to overlay melt welding rod. If the part is welded with the welding rod melted like jelly, the 

welding strength will be reduced.
• Hold the heat gun 10—20 mm {0.39—0.79 in} from the part being welded.
• Do not move the welding rod until the welded parts cool.

ZUA9818B003

ZUA9818B005

ZUA9818B004

ZUA9818B006
VI–6
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4. Sand the surface of the polypropylene gradually as it is easily melted by the abrasion heat. Sand the area to 
which repair agent will be applied.

5. Uniformly apply polypropylene primer with a brush to an area larger than the repaired area. Allow to dry about 
10 minutes at 20 °C {68 °F}.

6. Mix the main agent and the stiffening agent in a ratio of one to one. Apply the mixed repair agent to the 
damaged area.

Note
• When mixing the main and stiffening agents, take care not to allow bubbles to form.
• The repair agent hardens quickly (about 5 minutes); proceed with the work immediately after mixing the 

agents.
• Allow about 30 minutes to dry (20 °C {68 °F}) before sanding.

The repair agent is a two part epoxy adhesive.
When the repair agent hardens, it will provide a good finish with the same flexibility as the polypropylens.
The repair agent for a urethane bumper is also a two part adhesive compound. However, this is different from 
that for a polypropylene bumper. If the incorrect repair agent is used, the repair will be faulty.

YMU980PCX

YMU980PCY

YMU980PCZ
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7. Sand the area with #180—240 sandpaper.

Note
• If excessive force is applied to the area when sanding, the surface will be damaged.
• If fuzz remains around the repaired area, melt it with a heat gun.

8. Degrease the painted surface.
9. Mix the primer and the hardener at a ratio of one to one. Apply the primer to the repaired area and the surface 

of the bumper with a brush or spray.

Use the primer within 16 hours after it is mixed.

Note
• Polypropylene primer will dissolve even after drying if it is wiped with solvent. Use only water to clean 

around the primer.

10. Allow the part to dry.

YMU980PD0

YMU980PD1
VI–8



PLASTIC BODY PARTS 

VI

3360-1E-02C.book  9 ページ  ２００２年３月１３日　水曜日　午後８時３分
11. Add the softener to the urethane primer surfacer and spray it on the repaired area.
a. Mixing method

Urethane primer surfacer + Softener..... Mixture A
Mixture A + hardener..... Mixture B
Dilute mixture B with thinner to spray on bumper

b. Viscosity
14—16 seconds/viscosimeter 20 °C {68 °F}

Note
• Mix the solutions at the specified ratio.

c. Spray pressure
300—400 kPa {3—4 kgf/cm2, 43—57 psi}

d. Standard film thickness
30—40 µ

e. Spray method
Spot-spray primer surfacrer on bumper three of four times

12. Air drying 20 °C {68 °F} — 8 hours minimum.
Forced drying 60 °C {140 °F} — 1 hour

13. Lightly sand the complete surface of the bumper with #400—#600 sandpaper. Do not expose the surface of the 
polypropylene. (Wet or dry sanding is acceptable.)

14. Wipe the complete surface of the bumper with degreasing agent. Quickly wipe the surface with a clean rag to 
degrease it.

15. Apply a matching coat of body color to the polypropylene bumper.

Note
• Be sure to use only urethane primer for a urethane bumper and polypropylene primer for a polypropylene 

bumper. Other paints for repairing a polypropylene bumper are the same as those for the urethane 
bumper.

16. Air drying 20 °C {68 °F} — 8 hours minimum.
Forced drying 60 °C {140 °F} — 1 hour

Note
• Let the part air dry when possible as forced drying could cause bubbles in the top coat.

End Of Sie

YMU980PD2
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PRIMARY COLOR MIXTURE CHART FOR BODY COLORS
A6E982089000B01

• This is the primary color mixture chart for body colors.
• Please use the paint available in your country.
• A blank column indicates that there is no primary color available.

AKZO

PRIMARY COLOR MIXTURE CHART FOR BODY COLORS

COLOR
 CODE COLOR NAME

KIND OF PAINT POLYXITHANE/POLYURETHANE
LABEL AUTOBASE AUTOCRYL

INGREDIENTS CC/CC
g{oz}

CC/CC
g{oz}

A3E CLASSIC RED CLE

956 VIOLET-RED 
TRANSPARENT 537.0 {18.94}

559 RED OXIDE 544.2 {19.20}

528 RED MAROON 
TRANSPARENT 621.4 {21.92}

359 BRILLIANT RED 777.7 {27.43} 989.8 {34.91}
00 WHITE 778.2 {27.45}

744 MIXING BLACK 781.9 {27.58}

538 BRIGHT MAROON 
TRANSPARENT 989.9 {34.92}

A4D ARCTIC WHITE CLE

00 WHITE 1,172.5 {41.36} 1,283.0 {45.26}
558 LIGHT OXIDE YELLOW 1,173.9 {41.41}
744 MIXING BLACK 1,175.5 {41.46}
971 VIOLET TRANSPARENT 1,283.6 {45.28}
904 DARK BLUE 1,284.5 {45.31}
744 MIXING BLACK 1,286.3 {45.37}
558 LIGHT OXIDE YELLOW 1,292.5 {45.59}

16W BLACK MC

400 DEEP BLACK 454.3 {16.02]

334YA YELLOW GOLD 
PALIOCROM 457.2 {16.13}

333DF SILVER DOLLAR FINE 476.4 {16.80}

777 LIGHT GRAY 
TRANSPARENT 540.6 {19.07}

505 RED SEMI-
TRANSPARENT 614.4 {21.67}

261 BRIGHT BLUE 
TRANSPARENT 958.5 {33.81}

18J GRACE GREEN MC

732 DARK GREEN 
TRANSPARENT 545.1 {19.23}

333M MIXING METALLIC 
MEDIUM COARSE 550.9 {19.43}

777 LIGHT GRAY 
TRANSPARENT 565.6 {19.95}

575 BLUE TRANSPARENT 603.9 {21.30}

333PG YELLOW(GOLD)PEARL-
EFFECT MIXING COLOR 642.2 {22.65}

400 DEEP BLACK 755.6 {26.65}

333P WHITE PEARL-EFFECT 
MIXING COLOR 870.9 {30.72}

952 DARK RED OXIDE 
TRANSPARENT 996.6 {35.15}
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24E SPARKLING SILVER M

333DC SILVER DOLLAR 
METALLIC COARSE 479.9 {16.93}

952 DARK RED OXIDE 
TRANSPARENT 493.8 {17.42}

777 LIGHT GRAY 526.2 {18.56}
977 DARK OXIDE YELLOW 560.9 {19.78}
666 CORRECTION BINDER 676.8 {23.87}

333EC MIXING METALLIC 
EXTRA COARSE 978.2 {34.50}

25B BLUE PACIFIC MC

261 BRIGHT BLUE 
TRANSPARENT 496.5 {17.51}

777 LIGHT GRAY 506.2 {17.86}
400 DEEP BLACK 537.5 {18.96}

333CC MIXING METALLIC VERY 
COARSE 581.9 {20.53}

341 BLUE GREEN 630.2 {22.23}
971 VIOLET TRANSPARENT 724.6 {25.56}

333PB BLUE PEARL-EFFECT 
MIXING COLOR 966.1 {34.08}

25C CANARY YELLOW MC

FIRST COAT
297 LIGHT YELLOW 521.4 {18.39}
744 MIXING BLACK 525.2 {18.53}
360 RED OXIDE 542.4 {19.13}
361 RED YELLOW 607.0 {21.41}
00 WHITE 1,077.2 {38.00}

SECOND COAT
666 CORRECTION BINDER 746.4 {26.33}

332XS XIRALLIC CRYSTAL 
SILVER 794.2 {28.01}

332XG XIRALLIC SUNBEARN 
GOLD 861.2 {30.38}

777 LIGHT GRAY 956.9 {33.75}

25D SNOWFLAKE WHITE 
PEARL MC

FIRST COAT
00 WHITE 1,172.7 {41.37}

744 MIXING BLACK 1,174.2 {41.42}
558 LIGHT OXIDE YELLOW 1,175.6 {41.47}

SECOND COAT

332XS XIRALLIC CRYSTAL 
SILVER 481.3 {16.98}

332XG XIRALLIC SUNBEARN 
GOLD 529.4 {18.67}

777 LIGHT GRAY 649.7 {22.92}
666 CORRECTION BINDER 962.5 {33.95}

25E STRATO BLUE MC

332VA VIOLET PEARL 390.6 {13.78}
777 LIGHT GRAY 401.1 {14.15}

956 VIOLET-RED 
TRANSPARENT 425.1 {14.99}

261 BRIGHT BLUE 
TRANSPARENT 507.7 {17.91}

333PB BLUE PEARL-EFFECT 
MIXING COLOR 612.9 {21.62}

400 DEEP BLACK 736.1 {25.96}
341 BLUE GREEN 973.5 {34.34}

COLOR
 CODE COLOR NAME

KIND OF PAINT POLYXITHANE/POLYURETHANE
LABEL AUTOBASE AUTOCRYL

INGREDIENTS CC/CC
g{oz}

CC/CC
g{oz}
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25F GARNET RED MC

334XR XIRALLIC RADIANT RED 352.2 {12.42}
400 DEEP BLACK 378.8 {13.36}

538 BRIGHT MAROON 
TRANSPARENT 449.2 {15.84}

777 LIGHT GRAY 543.1 {19.16}

956 VIOLET-RED 
TRANSPARENT 746.6 {26.34}

262 RED TRANSPARENT 973.5 {34.34}

25G TITANIUM GRAY M

333DC SILVER DOLLAR 
METALLIC COARSE 409.9 {14.46}

777 LIGHT GRAY 429.5 {15.15}

261 BRIGHT BLUE 
TRANSPARENT 472.3 {16.66}

744 MIXING BLACK 639.3 {22.55}

333PR RED PEARL-EFFECT 
MIXING COLOR 982.3 {34.65}

25H SILVER CONTRAIL M

333DC SILVER DOLLAR 
METALLIC COARSE 965.4 {34.05}

777 LIGHT GRAY 967.1 {34.11}
101 OPAL 971.4 {34.26}
400 DEEP BLACK 977.8 {34.49}

732 DARK GREEN 
TRANSPARENT 986.1 {34.78}

COLOR
 CODE COLOR NAME

KIND OF PAINT POLYXITHANE/POLYURETHANE
LABEL AUTOBASE AUTOCRYL

INGREDIENTS CC/CC
g{oz}

CC/CC
g{oz}
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E.l.du pont de nemours &Co.(lnc.)

COLOR 
CODE COLOR NAME

KIND OF PAINT POLYXITHANE/POLYURETHANE
LABEL CRONAR CRONAR -

INGREDIENTS CENTARI 6000
g{oz}

CENTARI 600
g{oz}

CENTARI 500
g{oz}

A3E CLASSIC RED 
CLE

AM 64 MAGENTA 240.4 {8.48} 184.1 {6.49}
AM 50 BRILLIANT RED 440.7 {15.54} 337.4 {11.90}
AM 66 RED VIOLET 460.7 {16.25} 352.8 {12.44}

AM 150 BINDER 935.6 {33.00}
XB 155 M.S. BINDER 950.4 {33.52}

A4D ARCTIC WHITE 
CLE

AM1 WHITE H.S. 663.9 {23.42} 622.3 {21.95}
AM7 BLACK L.S. 677.4 {23.89} 635.0 {22.40}

AM82 YELLOW OXIDE L.S. 679.3 {23.96} 636.8 {22.46}
AB 150 B/C BALANCER 1,167.0 {41.16}
XB 155 M.S. BINDER 1,187.8 {41.90}

16W BLACK MC

AM6 BLACK H.S. 174.4 {6.15}
4530S FLOP CONTROL AGENT 252.9 {8.92}
AM14 COARSE ALUMINIUM 255.1 {9.00}
AM74 BLUE PEARL 263.6 {9.30}
AB150 B/C BALANCER 772.8 {27.26}
1B160 BINDER 925.6 {32.65}

18J GRACE GREEN 
MC

AM27 TRANSPARENT BLUE 94.9 {3.35}
AM32 GREEN 170.5 {6.01}
AM5 JET BLACK 235.6 {8.31}

4530S FLOP CONTROL AGENT 287.4 {10.14}
AM75 SUPER GREEN PEARL 326.2 {11.51}
AM76 GOLD PEARL 341.8 {12.06}
XB155 M.S. BINDER 715.5 {25.24}
XB165 M.S. BINDER 950.2 {33.52}

24E SPARKLING 
SILVER M

AM95 BR COARSE ALUMINIUM 127.6 {4.50} 110.2 {3.89}
AM11 MEDIUM ALUMINIUM 185.8 {6.55} 160.4 {5.66}
AM90 TRANSOXIDE YELLOW 206.9 {7.30} 178.7 {6.30}
AM91 TRANSOXIDE RED 214.4 {7.56} 185.2 {6.53}
AM2 WHITE L.S. 219.3 {7.74} 189.4 {6.68}
AM5 JET BLACK 221.8 {7.82} 191.5 {6.75}

AB150 B/C BALANCER 546.6 {19.28}
AB160 BINDER 945.5 {33.35}
XB155 M.S. BINDER 436.5 {15.40}
XB165 M.S. BINDER 958.0 {33.79}

25B BLUE PACIFIC 
MC

AM27 TRANSPARENT BLUE 239.0 {8.43} 194.6 {6.86}
AM74 BLUE PEARL 347.8 {12.27} 283.2 {9.99}
AM62 TRANSPARENT RED 422.6 {14.91} 344.1 {12.14}
4530S FLOP CONTROL AGENT 466.0 {16.44} 379.4 {13.38}
AM29 LIGHT BLUE 484.7 {17.10} 394.6 {13.92}
AM5 JET BLACK 500.6 {17.66} 407.6 {14.38}

AM17 BRIGHT-FINE ALUMINIUM 503.1 {17.75} 409.5 {14.44}
AB 150 B/C BALANCER 941.3 {33.20}
XB 155 M.S. BINDER 952.3 {33.59}

25C CANARY 
YELLOW MC

Please contact with your distributor or Du Pont office for the formula.
Du pont is ready to provide the specialized color of CANARY YELLOW MC as a ready-to-use 
product.
VII–5
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25D

SNOWFLAKE@
WHITE PEARL 

MC
COLOR BASE

AM1 WHITE H.S. 655.7 {23.13}

AB150 B/C BALANCER 1,186.9 {41.87}

SNOWFLAKE 
WHITE PEARL 

MC
PEARL BASE

M8819 SILVER CRYSTAL(FAC 
PAC) 844.7 {29.80}

4530S FLOP CONTROL AGENT 930.9 {32.84}
AM2 WHITE L.S. 936.9 {33.05}
AM7 BLACK L.S. 937.9 {33.08}

AM70 FAST BLUE L.S. 938.3 {33.10}

25E STRATO BLUE  
MC

AM27 TRANSPARENT BLUE 144.2 {5.09} 116.5 {4.11}
AM79 VIOLET PEARL 243.1 {8.57} 196.5 {6.93}
AM74 BLUE PEARL 314.2 {11.08} 253.9 {8.96}
AM5 JET BLACK 376.3 {13.27} 304.1 {10.73}

AM20 VIOLET 432.9 {15.27} 349.8 {12.34}
AM66 RED VIOLET 485.1 {17.11} 392.0 {13.83}

AB 150 B/C BALANCER 948.9 {33.47}
XB 155 M.S. BINDER 962.3 {33.94}

25F GARNET RED 
MC

AM64 MAGENTA 228.7 {8.07} 186.5 {6.58}
AM85 TRANS MAROON 331.6 {11.70} 270.4 {9.54}
4530S FLOP CONTROL AGENT 397.2 {14.01} 323.9 {11.43}
AM76 GOLD PEARL 422.4 {14.90} 344.4 {12.15}

AM94 EXTRA COARSE 
ALUMINUM 434.7 {15.33} 354.5 {12.50}

AM5 JET BLACK 443.9 {15.66} 362.0 {12.77}
AM2 WHITE L.S. 452.2 {15.95} 368.7 {13.01}

AB 150 B/C BALANCER 939.1 {33.13}
XB 155 M.S. BINDER 949.9 {33.51}

25G TITANIUM GRAY 
M

AM95 BR COARSE ALUMINIUM 89.6 {3.16} 83.6 {2.95}
AM5 JET BLACK 140.6 {4.96} 131.1 {4.62}

AM28 FAST BLUE H.S. 157.4 {5.55} 146.8 {5.18}
AM20 VIOLET 171.5 {6.05} 159.9 {5.64}
AM84 RED OXIDE L.S. 184.9 {6.52} 172.5 {6.08}
AM2 WHITE L.S. 197.2 {6.96} 183.9 {6.49}

AB 150 B/C BALANCER 597.3 {21.07}
AB 160 BINDER 933.8 {32.94}
XB 155 M.S. BINDER 424.6 {14.98}
XB 165 M.S. BINDER 943.5 {33.28}

25H SILVER 
CONTRAIL  M

AM95 BR COARSE ALUMINIUM 155.2 {5.47} 131.8 {4.65}
4530S FLOP CONTROL AGENT 172.4 {6.08} 146.5 {5.17}
AM31 FIRST GREEN L.S. 189.0 {6.67} 160.6 {5.66}
AM70 FAST BLUE L.S. 203.3 {7.17} 172.7 {6.09}
AM2 WHITE L.S. 211.7 {7.47} 179.8 {6.34}
AM5 JET BLACK 215.3 {7.59} 182.9 {6.45}

AB 150 B/C BALANCER 571.2 {20.15}
AB 160 BINDER 938.1 {33.09}
XB 155 M.S. BINDER 449.8 {15.87}
XB 165 M.S. BINDER 950.1 {33.51}

COLOR 
CODE COLOR NAME

KIND OF PAINT POLYXITHANE/POLYURETHANE
LABEL CRONAR CRONAR -

INGREDIENTS CENTARI 6000
g{oz}

CENTARI 600
g{oz}

CENTARI 500
g{oz}
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STANDOX

COLOR 
CODE COLOR NAME

KIND OF PAINT POLYURETHANE
LABEL STANDOX

MIXING No. CC/CC
g{oz}

A3E CLASSIC RED CLE

861 526.0 {18.55}
566 714.9 {25.22}
576 899.9 {31.74}
564 939.4 {33.14}

A4D ARCTIC WHITE CLE
870 1,120.9 {39.54}
564 1,140.3 {40.22}
574 1,141.9 {40.28}

16W BLACK MC

571 716.5 {25.27}
803 789.6 {27.85}
008 856.2 {30.20}
811 897.0 {31.64}
859 918.2 {32.39}
823 921.9 {32.52}
570 925.6 {32.65}

18J GRACE GREEN MC

571 262.6 {9.26}
573 690.2 {24.35}
823 764.3 {26.96}
824 844.9 {29.80}
008 868.4 {30.63}
588 924.7 {32.62}
802 937.9 {33.08}

24E SPARKLING SILVER M

590 302.2 {10.66}
811 836.2 {29.50}
008 870.9 {30.72}
581 924.6 {32.61}
582 937.9 {33.08}
571 941.7 {33.22}

25B BLUE PACIFIC MC

859 673.3 {23.75}
853 808.0 {28.50}
825 905.7 {31.95}
812 922.5 {32.54}
563 936.0 {33.02}

25C

CANARY YELLOW MC

801 563.2 {19.87}
008 695.7 {24.54}
574 795.1 {28.05}
570 894.4 {31.55}
580 983.9 {34.71}
575 990.5 {34.94}

GROUND
870 1,131.2 {39.90}
571 1,140.6 {40.23}
563 1,143.8 {40.35}

25D

SNOWFLAKE WHITE 
PEARL MC

599 748.5 {26.40}
801 873.2 {30.80}
802 898.2 {31.68}
008 939.8 {33.15}
570 943.9 {33.29}

GROUND
570 1,032.5 {36.42}
564 1,053.6 {37.16}
581 1,054.7 {37.20}
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25E STRATO BLUE MC

853 271.8 {9.59}
825 482.7 {17.03}
571 685.3 {24.17}
821 795.0 {28.04}
859 872.6 {30.78}
569 945.2 {33.34}

25F GARNET RED MC

833 332.3 {11.72}
566 664.6 {23.44}
805 767.6 {27.08}
828 847.4 {29.89}
576 913.8 {32.23}
571 950.4 {33.52}

25G TITANIUM GRAY M

811 477.5 {16.84}
593 716.3 {25.27}
571 823.7 {29.05}
585 888.2 {31.33}
569 912.1 {32.17}
008 924.0 {32.59}
567 933.6 {32.93}

25H SILVER CONTRAIL M

593 505.1 {17.82}
811 926.0 {32.66}
589 932.3 {32.89}
571 934.4 {32.96}

COLOR 
CODE COLOR NAME

KIND OF PAINT POLYURETHANE
LABEL STANDOX

MIXING No. CC/CC
g{oz}
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SPIES HACKER

COLOR 
CODE COLOR NAME

KIND OF PAINT POLYURETHANE
LABEL PERMACRON

INGREDIENTS g{oz}

A3E CLASSIC RED CLE

MB 544 528.2 {18.63}
MB 536 717.7 {25.32}
MB 529 903.5 {31.87}
MB 525 943.2 {33.27}

A4D ARCTIC WHITE
MB 511 1,123.1 {39.62}
MB 525 1,142.6 {40.30}
MB 505 1,144.2 {40.36}

16W BLACK MC

MB 502 713.7 {25.17}
MB 799 780.1 {27.52}
MB 558 814.8 {28.74}
MB 593 853.0 {30.09}
MB 554 874.2 {30.84}
MB 501 918.5 {32.40}
MB 561 922.2 {32.53}

18J GRACE GREEN MC

MB 522 429.4 {15.15}
MB 502 693.0 {24.44}
MB 572 774.0 {27.30}
MB 561 848.3 {29.92}
MB 553 904.8 {31.92}
MB 799 928.3 {32.74}
MB 592 941.5 {33.21}

24E SPARKLING SILVER M

MB 558 532.9 {18.80}
MB 514 834.5 {29.44}
MB 532 888.1 {31.33}
MB 799 922.8 {32.55}
MB 531 936.0 {33.02}
MB 502 939.8 {33.15}

25B BLUE PACIFIC MC

MB 554 672.0 {23.70}
MB 546 806.4 {28.44}
MB 563 903.9 {31.88}
MB 557 920.7 {32.48}
MB 527 934.1 {32.95}

25C

CANARY YELLOW MC

MB 591 562.1 {19.83}
MB 799 694.3 {24.49}
MB 505 793.5 {27.99}
MB 501 892.6 {31.49}
MB 523 981.9 {34.63}
MB 528 988.5 {34.87}

GROUND
MB 511 1,133.5 {39.98}
MB 502 1,142.9 {40.31}
MB 527 1,146.1 {40.43}

25D

SNOWFLAKE WHITE PEARL 
MC

MB 299 747.0 {26.35}
MB 591 871.5 {30.74}
MB 799 913.0 {32.20}
MB 592 937.9 {33.08}
MB 501 942.0 {33.23}

GROUND
MB 501 1,036.7 {36.57}
MB 525 1,057.8 {37.31}
MB 532 1,058.9 {37.35}
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25E STRATO BLUE MC

MB 546 272.3 {9.60}
MB 563 483.7 {17.06}
MB 502 686.7 {24.22}
MB 568 796.6 {28.10}
MB 554 874.3 {30.84}
MB 520 947.1 {33.41}

25F GARNET RED MC

MB 582 331.6 {11.70}
MB 536 663.3 {23.40}
MB 595 766.1 {27.02}
MB 564 845.7 {29.83}
MB 529 912.0 {32.17}
MB 502 948.5 {33.46}

25G TITANIUM GRAY M

MB 558 487.5 {17.20}
MB 513 717.7 {25.32}
MB 502 825.3 {29.11}
MB 552 890.0 {31.39}
MB 520 913.9 {32.24}
MB 799 925.8 {32.66}
MB 506 935.5 {33.00}

25H SILVER CONTRAIL M

MB 513 504.1 {17.78}
MB 558 924.1 {32.60}
MB 538 930.4 {32.82}
MB 502 932.5 {32.89}

COLOR 
CODE COLOR NAME

KIND OF PAINT POLYURETHANE
LABEL PERMACRON

INGREDIENTS g{oz}
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Nexa Autocolor

COLOR 
CODE COLOR NAME

KIND OF PAINT POLYURETHANE
LABEL AUTOCOLOR

INGREDIENTS 1L
g{oz}

5L
g{oz}

A3E CLASSIC RED CLE

P425-941 461.9 {16.29} 2,309.5 {81.46}
P429-976 558.5 {19.70} 2,792.5 {98.50}
P425-900 562.6 {19.84} 2,813.0 {99.22}
P425-921 678.6 {23.94} 3,393.0 {119.68}
P192-474 1,017.4 {35.89} 5,087.0 {179.44}

A4D ARCTIC WHITE CLE

P425-900 772.0 {27.23} 3,860.0 {136.16}
P420-918RT 776.8 {27.40} 3,884.0 {137.00}
P420-960RT 778.0 {27.44} 3,890.0 {137.21}
P420-904RT 795.9 {28.07} 3,979.5 {140.37}

P192-475 1,193.3 {42.09} 5,966.5 {210.46}

16W BLACK MC

P425-0948 356.1 {12.56} 1,780.5 {62.80}
P420-0902RT 388.6 {13.71} 1,943.0 {68.54}

P425-0988 410.6 {14.48} 2,053.0 {72.42}
P420-0920 424.0 {14.96} 2,120.0 {74.78}
P425-0922 456.5 {16.10} 2,282.5 {80.51}
P426-PP07 524.5 {18.50} 2,622.5 {92.50}
P192-0500 957.2 {33.76} 4,786.0 {168.82}

18J GRACE GREEN MC

P426-PP65 138.7 {4.89} 693.5 {24.46}
P425-0948 263.7 {9.30} 1,318.5 {46.51}
P420-0938 314.5 {11.09} 1,572.5 {55.47}
P426-PP60 338.9 {11.95} 1,694.5 {59.77}
P420-902RT 356.5 {12.57} 1,782.5 {62.87}
P420-0982 398.5 {14.06} 1,992.5 {70.28}
P425-0922 464.9 {16.40} 2,324.5 {81.99}
P425-0954 594.8 {20.98} 2,974.0 {104.90}
P192-0500 976.7 {34.45} 4,883.5 {172.26}

24E SPAKING SILVER M

P425-984 396.5 {13.99} 1,982.5 {69.93}
P420-938 419.0 {14.78} 2,095.0 {73.90}
P420-942 429.7 {15.16} 2,148.5 {75.78}
P420-982 451.2 {15.92} 2,256.0 {79.58}
P425-989 634.8 {22.39} 3,174.0 {111.96}
P192-528 976.7 {34.45} 4,883.5 {172.26}

25B BLUE PACIFIC MC

P426-PP07 258.2 {9.11} 1,291.0 {45.54}
P425-922 345.3 {12.18} 1,726.5 {60.90}
P420-920 423.6 {14.94} 2,118.0 {74.71}
P420-938 448.1 {15.81} 2,240.5 {79.03}
P425-948 487.2 {17.19} 2,436.0 {85.93}
P425-957 572.3 {20.19} 2,861.5 {100.93}

P426-PP63 729.8 {25.74} 3,649.0 {128.71}
P192-500 978.2 {34.50} 4,891.0 {172.52}

25C CANARY 
YELLOW MC

GROUND 
COAT

P420-905 299.1 {10.55} 1,495.5 {52.75}
P425-900 419.2 {14.79} 2,096.0 {73.93}
P420-926 430.1 {15.17} 2,150.5 {75.86}
P429-937 728.1 {25.68} 3,640.5 {128.41}
P192-475 1,091.6 {38.50} 5,458.0 {192.52}

BASE COAT

P426-PP05 14.2 {0.50} 71.0 {2.50}
P426-PP09 18.9 {0.67} 94.5 {3.33}
P192-500 530.0 {18.69} 2,650.0 {93.47}
P190-376 948.1 {33.44} 4,740.5 {167.21}
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25D

SNOW-
FLAKE 
WHITE 

PEARL MC

GROUND 
COAT

P425-900 786.5 {27.74} 3,932.5 {138.71}
P420-910RT 787.7 {27.78} 3,938.5 {138.92}
P420-904RT 798.5 {28.17} 3,992.5 {140.83}

P192-475 1,197.1 {42.23} 5,985.5 {211.13}

TOP COAT

P426-PP05 62.8 {2.22} 314.0 {11.08}
P426-PP09 74.2 {2.62} 371.0 {13.09}
P192-500 556.3 {19.62} 2,781.5 {98.11}
P190-376 950.9 {33.54} 4,754.5 {167.71}

25E STRATO BLUE MC

P420-930 202.4 {7.14} 1,012.0 {35.70}
P420-920 271.8 {9.59} 1,359.0 {47.94}
P425-922 333.5 {11.76} 1,667.5 {58.82}
P425-948 383.6 {13.53} 1,918.0 {67.65}

P426-PP64 453.0 {15.98} 2,265.0 {79.89}
P426-PP07 582.1 {20.53} 2,910.5 {102.66}
P192-500 963.7 {33.99} 4,818.5 {169.96}

25F GARNET RED MC

P429-923 360.2 {12.71} 1,801.0 {63.53}
P426-HE01 453.2 {15.99} 2,266.0 {79.93}
P420-938 534.3 {18.85} 2,671.5 {94.23}

P426-PP09 553.1 {19.51} 2,765.5 {97.55}
P425-984 562.0 {19.82} 2,810.0 {99.12}
P429-976 608.5 {21.46} 3,042.5 {107.32}
P420-933 700.5 {24.71} 3,502.5 {123.54}

P426-PP08 920.2 {32.46} 4,601.0 {162.29}
P192-500 989.5 {34.90} 4,947.5 {174.51}

25G TITANIUM GRAY M

P425-989 323.3 {11.40} 1,616.5 {57.02}
P425-950 381.9 {13.47} 1,909.5 {67.35}
P420-938 402.4 {14.19} 2,012.0 {70.97}
P429-976 413.1 {14.57} 2,065.5 {72.86}
P420-907 419.9 {14.81} 2,099.5 {74.06}
P425-922 434.6 {15.33} 2,173.0 {76.65}
P420-930 457.1 {16.12} 2,285.5 {80.62}
P425-992 634.9 {22.40} 3,174.5 {111.98}
P192-528 976.8 {34.46} 4,884.0 {172.28}

25H SILVER CONTRAIL M

P425-992 477.0 {16.83} 2,385.0 {84.13}
P425-989 526.8 {18.58} 2,634.0 {92.91}

P420-960RT 535.6 {18.89} 2,678.0 {94.46}
P425-957 539.5 {19.03} 2,697.5 {95.15}
P425-948 545.4 {19.24} 2,727.0 {96.19}
P420-938 565.9 {19.96} 2,829.5 {99.81}

P420-918RT 634.2 {22.37} 3,171.0 {111.85}
P192-528 975.6 {34.41} 4,878.0 {172.06}

COLOR 
CODE COLOR NAME

KIND OF PAINT POLYURETHANE
LABEL AUTOCOLOR

INGREDIENTS 1L
g{oz}

5L
g{oz}
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PPG INDUSTRIES

COLOR 
CODE COLOR NAME

KIND OF PAINT POLYURETHANE
LABEL DELTRON

INGREDIENTS 1L
g{oz} NOTE

A3E CLASSIC RED CLE

752 670.0 {23.63}
746 875.0 {30.86}
791 953.0 {33.62}
756 957.9 {33.79}

A4D ARCTIC WHITE CLE

753 1,237.9 {43.66}
745 1,239.0 {43.70}
742 1,239.4 {43.71}
740 1,239.6 {43.72}

16W BLACK MC

740 672.0 {23.70}
763 864.0 {30.48}
952 901.1 {31.78}
953 936.1 {33.02}
752 950.1 {33.51}
753 952.9 {33.61}

18J GRACE GREEM MC

957 336.0 {11.85}
797 599.0 {21.13}
740 799.0 {28.18}
754 948.0 {33.44}
759 959.2 {33.83}
753 962.0 {33.93}

24E SPARKLING SILVER M

952 917.0 {32.35}
743 947.6 {33.43}
745 958.3 {33.80}
779 960.9 {33.89}
740 961.9 {33.93}

25B BLUE PACIFIC MC

776 534.0 {18.84}
763 813.0 {28.68}
755 890.0 {31.39}
958 919.6 {32.44}
770 943.3 {33.27}
740 964.1 {34.01}

25C

CANARY YELLOW MC
COLOR BASE

744 524.0 {18.48}
753 870.0 {30.69}
794 1,080.0 {38.10}
756 1,084.2 {38.24}
792 1,087.3 {38.35}

CANARY YELLOW MC
PEARL BASE

941 781.0 {27.55}
956 876.0 {30.90}
960 932.0 {32.87}

25D

SNOWFLAKE WHITE 
PEARL MC

COLOR BASE
753 1,240.0 {43.74}

SNOWFLAKE WHITE 
PEARL MC

PEARL BASE

751 602.0 {21.23}
941 919.0 {32.42}
753 960.2 {33.87}
759 976.0 {34.43}
755 976.4 {34.44}
756 976.7 {34.45}
741 976.8 {34.46}
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25E STRATO BLUE MC

958 336.0 {11.85}
776 653.0 {23.03}
763 768.0 {27.09}
740 869.0 {30.65}
755 965.0 {34.04}

25F GARNET RED MC

775 343.0 {12.10}
774 511.0 {18.02}
793 679.0 {23.95}
955 818.0 {28.85}
759 891.0 {31.43}
756 955.0 {33.69}
753 957.2 {33.76}

25G TITANIUM GRAY M

952 682.0 {24.06}
756 911.0 {32.13}
741 928.6 {32.75}
755 939.3 {33.13}
955 950.0 {33.51}
799 958.0 {33.79}

25H SILVER CONTRAIL M

952 936.0 {33.02}
759 943.5 {33.28}
740 949.5 {33.49}
797 953.5 {33.63}
963 956.7 {33.75}
743 959.2 {33.83}
753 960.2 {33.87}

COLOR 
CODE COLOR NAME

KIND OF PAINT POLYURETHANE
LABEL DELTRON

INGREDIENTS 1L
g{oz} NOTE
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DIAMONT

COLOR 
CODE COLOR NAME

KIND OF PAINT POLYURETHANE
LABEL DIAMONT BASE

g{oz}

SOLO DE 
DIAMONT BASE

g{oz}INGREDIENTS

A3E CLASSIC RED CLE

BC 020 REDUCER(THINNER) 88.0 {3.10}
BC 832 RED 2 618.7 {21.82}
BC 816 ORGANIC BRIGHT RED 915.4 {32.29}
BC 250 CARBON BLACK 2 923.8 {32.59}

A4D ARCTIC WHITE CLE

BC 020 REDUCER(THINNER) 88.0 {3.10}
BC 190 WHITE 962.4 {33.95}
BC 209 BLACK TINT 1,030.3 {36.34}
BC 609 YELLOW TINT 1,078.9 {38.06}
BC 809 RED TINT 1,093.6 {38.57}

16W BLACK MC

BC 020 REDUCER(THINNER) 88.0 {3.10}
BC 200 CARBON BLACK 667.8 {23.56}
BC 406 PHTALO BLUE 3 742.7 {26.20}
BC 470 INDO BLUE 809.1 {28.54}
BC 118 BLUE PEARL 842.1 {29.70}

BC 171 MEDIUM ROUND 
ALUMINUM 867.4 {30.60}

BC 805 IRON RED 876.9 {30.93}
BC 101 FLOP CONTROL 916.8 {32.34}

18J GRACE GREEN MC

BC 020 REDUCER(THINNER) 88.0 {3.10}
BC 500 PHTALO GREEN 1 393.4 {13.88}
BC 200 CARBON BLACK 1 653.5 {23.05}

BC 1255 GREEN PEARL 781.8 {27.58}
BC 406 PHTALO PEARL 3 882.3 {31.12}
BC 105 WHITE TINT 895.3 {31.58}
BC 101 FLOP CONTROL 926.7 {32.69}

24E SPARKLING SILVER M

BC 020 REDUCER(THINNER) 88.0 {3.10}

BC 171 MEDIUM ROUND 
ALUMINUM 735.1 {25.93}

BC 600 INORGANIC YELLOW 1 839.5 {29.61}
BC 180 COARSE ALUMINUM 882.9 {31.14}
BC 200 CARBON BLACK 1 918.5 {32.40}
BC 805 IRON RED 2 929.9 {32.80}

25B BLUE PACIFIC MC

BC 020 REDUCER(THINNER) 88.0 {3.10}
BC 406 PHTALO PEARL 3 382.5 {13.49}
BC 118 BLUE PEARL 587.2 {20.71}
BC 400 PHTALO BLUE 1 789.5 {27.85}
BC 300 VIOLET 869.4 {30.67}
BC 200 CARBON BLACK 1 894.9 {31.57}

BC 140 MEDIUM FINE 
ALUMINUM 916.1 {32.31}

BC 171 MEDIUM ROUND 
ALUMINUM 926.4 {32.68}
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25C CANARY YELLOW MC

GROUND COAT
BC 020 REDUCER(THINNER) 88.0 {3.10}
BC 621 ORGANIC YELLOW 2 500.1 {17.64}
BC 190 WHITE 857.0 {30.23}
BC 615 ORGANIC YELLOW 3 983.4 {34.69}
BC 805 IRON RED 2 1,016.7 {35.86}
BC 250 LAMP BLACK 1,026.0 {36.19}

COLOR BASE
BC 020 REDUCER(THINNER) 88.0 {3.10}
BC 111 WHITE PEARL 339.8 {11.99}
BC 100 MIXING CLEAR 551.1 {19.44}
BC 605 INORGANIC YELLOW 2 709.4 {25.02}
CB 63L CRYSTAL BRASS 780.0 {27.51}
BC 621 ORGANIC YELLOW 2 824.2 {29.07}
BC 615 ORGANIC YELLOW 3 837.1 {29.53}
BC 101 FLOP CONTROL 969.3 {34.19}

25D SNOWFLAKE WHITE 
PEARL MC

GROUND COAT
BC 020 REDUCER(THINNER) 88.0 {3.10}
BC 190 WHITE 1,010.9 {35.66}
BC 209 BLACK TINT 1,058.6 {37.34}
BC 809 RED TINT 1,080.7 {38.12}
BC 609 YELLOW TINT 1,097.2 {38.70}
BC 409 BLUE TINT 1,103.6 {38.93}

PEARL BASE
BC 020 REDUCER(THINNER) 88.0 {3.10}
BC 100 MIXING CLEAR 721.9 {25.46}
BC 111 WHITE PEARL 779.3 {27.49}
BC 1265 GOLD PEARL 2 804.4 {28.37}
BC 101 FLOP CONTROL 910.9 {32.13}

25E STRATO BLUE MC

BC 020 REDUCER(THINNER) 88.0 {3.10}
BC 200 CARBON BLACK 1 290.4 {10.24}
BC 100 MIXING CLEAR 479.2 {16.90}
BC 400 PHTALO BLUE 1 646.4 {22.80}
BC 406 PHTALO PEARL 3 725.3 {25.58}
BC 118 BLUE PEARL 794.2 {28.01}
BC 300 VIOLET 860.3 {30.35}
CB 34M CRYSTAL VIOLET 923.2 {32.56}
BC 111 WHITE PEARL 931.3 {32.85}

25F GARNET RED MC

BC 020 REDUCER(THINNER) 88.1 {3.11}
BC 820 MAROON 1 423.7 {14.95}
BC 840 MAGENTA 658.7 {23.23}
BC 115 RUSSET PEARL 742.6 {26.19}
BC 200 CARBON BLACK 1 771.8 {27.22}
BC 1265 GOLD PEARL 2 796.8 {28.11}
BC 101 FLOP CONTROL 927.1 {32.70}

COLOR 
CODE COLOR NAME

KIND OF PAINT POLYURETHANE
LABEL DIAMONT BASE

g{oz}

SOLO DE 
DIAMONT BASE

g{oz}INGREDIENTS
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25G TITANIUM GRAY M

BC 020 REDUCER(THINNER) 88.0 {3.10}

BC 175 MEDIURM SHINY 
ALUMIUIUM 639.4 {22.55}

BC 200 CARBON BLACK 1 739.5 {26.08}
BC 115 RUSSET PEARL 822.8 {29.02}
BC 180 COARSE ALUMINUM 866.8 {30.57}
BC 410 PHTALO BLUE 2 892.1 {31.47}
BC 300 VIOLET 915.0 {32.28}
BC 250 LAMP BLACK 926.7 {32.69}
BC 101 FLOP CONTROL 936.0 {33.02}

25H SILVER CONTRAIL M

BC 020 REDUCER(THINNER) 88.0 {3.10}

BC 171 MEDIUM ROUND 
ALUMINUM 787.3 {27.77}

BC 170 MEDIUM ALUMINIUM 854.7 {30.15}
BC 200 CARBON BLACK 1 883.9 {31.18}
BC 510 PHTALO GREEN 2 893.4 {31.51}
BC 406 PHTALO PEARL 3 902.6 {31.84}
BC 101 FLOP CONTROL 928.3 {32.74}

COLOR 
CODE COLOR NAME

KIND OF PAINT POLYURETHANE
LABEL DIAMONT BASE

g{oz}

SOLO DE 
DIAMONT BASE

g{oz}INGREDIENTS
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GLASURIT

COLOR 
CODE COLOR NAME

KIND OF PAINT POLYURETHANE

LABEL GLASSOMAX
BASE COAT 

GLASSODUR
PUR TOP COAT 21-

INGREDIENTS g{oz} g{oz}

A3E CLASSIC RED CLE

352-91 173.8 {6.13}
A 352 646.0 {22.79}
A 324 910.8 {32.13}
A 974 918.2 {32.39}

A4D ARCTIC WHITE CLE

352-91 173.8 {6.13}
M 25 950.9 {33.54}
A 927 1,011.3 {35.67}
A 137 1,054.5 {37.20}
A 307 1,067.6 {37.66}

16W BLACK MC

M99/19 30.0 {1.06}
69-M505 70.0 {2.47}

A 098 80.0 {2.82}
A 531 135.0 {4.76}
A 555 215.0 {7.58}
A 926 988.0 {34.85}
A 105 1,000.0 {35.27}

18J GRACE GREEN MC

35291 174.2 {6.14}
M 600 288.3 {10.17}
A 640 561.0 {19.79}
A 926 791.8 {27.93}
A 555 880.7 {31.07}
A 125 891.8 {31.46}
M 1 919.4 {32.43}

24E SPARKLING SILVER M

352-91 173.8 {6.13}
M 99/19 748.9 {26.42}
M 99/20 787.5 {27.78}
A 136 880.4 {31.05}
A 926 912.0 {32.17}
M 306 922.1 {32.53}

25B BLUE PACIFIC MC

352-91 173.8 {6.13}
M 505 355.8 {12.55}

M 99/10 374.6 {13.21}
M 99/19 383.8 {13.54}
A 555 645.4 {22.77}
A 552 825.3 {29.11}
A 427 896.3 {31.62}
A 926 919.0 {32.42}
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25C CANARY YELLOW MC

GROUND COAT
352-91 173.8 {6.13}
A 143 540.1 {19.05}
M 25 857.1 {30.23}
M 146 969.4 {34.19}
M 306 999.0 {35.24}
A 974 1,007.2 {35.53}

COLOR BASE
352-91 173.8 {6.13}
M 010 397.9 {14.04}
E 910 460.6 {16.25}
M 0 648.4 {22.87}

M 105 789.1 {27.83}
A 143 828.4 {29.22}
M 146 839.8 {29.62}
M 1 957.2 {33.76}

25D SNOWFLAKE WHITE 
PEARL MC

GROUND COAT
352-91 173.8 {6.13}
M 25 994.0 {35.06}
A 927 1,036.4 {36.56}
A 307 1,056.0 {37.25}
A 137 1,070.7 {37.77}
A 553 1,076.4 {37.97}

PEARL BASE
352-91 173.8 {6.13}
M 010 224.9 {7.93}
M 179 247.2 {8.72}
M 0 810.6 {28.59}
M 1 905.3 {31.93}

25E STRATO BLUE MC

352-91 173.8 {6.13}
M 505 235.0 {8.29}
E 440 290.9 {10.26}
M 010 298.0 {10.51}
A 926 478.2 {16.87}
M 0 646.0 {22.79}

A 552 794.7 {28.03}
A 555 864.8 {30.50}
A 427 923.5 {32.57}

25F GARNET RED MC

352-91 173.8 {6.13}
M 800 248.4 {8.76}
M 179 270.6 {9.54}
A 347 569.0 {20.07}
A 353 778.0 {27.44}
A 926 804.0 {28.36}
M 1 919.8 {32.44}

COLOR 
CODE COLOR NAME

KIND OF PAINT POLYURETHANE

LABEL GLASSOMAX
BASE COAT 

GLASSODUR
PUR TOP COAT 21-

INGREDIENTS g{oz} g{oz}
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End Of Sie

25G TITANIUM GRAY M

352-91 173.8 {6.13}
M 99/22 663.8 {23.41}
M 800 737.9 {26.03}

M 99/20 777.0 {27.41}
A 926 866.0 {30.55}
A 548 888.4 {31.34}
A 427 908.8 {32.06}
A 974 919.2 {32.42}
M 1 927.5 {32.72}

25H SILVER CONTTAIL M

352-91 173.8 {6.13}
M 99/19 795.4 {28.06}
M 99/12 855.3 {30.17}
A 926 881.3 {31.09}
A 696 889.8 {31.39}
A 555 898.0 {31.68}
M 1 920.8 {32.48}

COLOR 
CODE COLOR NAME

KIND OF PAINT POLYURETHANE

LABEL GLASSOMAX
BASE COAT 

GLASSODUR
PUR TOP COAT 21-

INGREDIENTS g{oz} g{oz}
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CONTENTSMazda6
Bodyshop
Manual

FOREWORD

This bodyshop manual is intended for 
use by technicians of Authorized Mazda 
Dealers to help them service and repair 
Mazda vehicles. It can also be useful to 
owners and operators of Mazda vehicles in 
performing limited repair and maintenance 
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WARNING
Servicing a vehicle can be dangerous. If you have not received 
service-related training, the risks of injury, property damage, and 
failure of servicing increase. The recommended servicing procedures 
for the vehicle in this workshop manual were developed with 
Mazda-trained technicians in mind. This manual may be useful to 
non-Mazda trained technicians, but a technician with our 
service-related training and experience will be at less risk when 
performing service operations. However, all users of this manual are 
expected to at least know general safety procedures.

This manual contains "Warnings" and "Cautions" applicable to risks 
not normally encountered in a general technician's experience. 
They should be followed to reduce the risk of injury and the risk that 
improper service or repair may damage the vehicle or render it unsafe. 
It is also important to understand that the "Warnings" and "Cautions" 
are not exhaustive. It is impossible to warn of all the hazardous 
consequences that might result from failure to follow the procedures.

The procedures recommended and described in this manual are 
effective methods of performing service and repair. Some require tools 
specifically designed for a specific purpose. Persons using procedures 
and tools which are not recommended by Mazda Motor Corporation 
must satisfy themselves thoroughly that neither personal safety nor 
safety of the vehicle will be jeopardized.

The contents of this manual, including drawings and specifications, are 
the latest available at the time of printing, and Mazda Motor Corporation 
reserves the right to change the vehicle designs and alter the contents 
of this manual without notice and without incurring obligation.

Parts should be replaced with genuine Mazda replacement parts or 
with parts which match the quality of genuine Mazda replacement 
parts. Persons using replacement parts of lesser quality than that of 
genuine Mazda replacement parts must satisfy themselves thoroughly 
that neither personal safety nor safety of the vehicle will be 
jeopardized.

Mazda Motor Corporation is not responsible for any problems which 
may arise from the use of this manual. The cause of such problems 
includes but is not limited to insufficient service-related training, use of 
improper tools, use of replacement parts of lesser quality than that of 
genuine Mazda replacement parts, or not being aware of any revision 
of this manual.
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VEHICLE IDENTIFICATION NUMBERS (VIN)

European (L.H.D.) specs.
JMZ GG1232✻✻✻ ✻ # 100001—
JMZ GG1282✻✻✻ ✻ # 100001—
JMZ GG12F2✻✻✻ ✻ # 100001—
JMZ GG12F5✻✻✻ ✻ # 100001—

JMZ GG1432✻✻✻ ✻ # 100001—
JMZ GG1482✻✻✻ ✻ # 100001—
JMZ GG14F2✻✻✻ ✻ # 100001—
JMZ GG14F5✻✻✻ ✻ # 100001—

U.K. specs.
JMZ GG12820# 100001—
JMZ GG12F20# 100001—
JMZ GG12F50# 100001—
JMZ GG14320# 100001—

JMZ GG14820# 100001—
JMZ GG14F20# 100001—
JMZ GG14F50# 100001—

GCC specs.
JM7 GG32F✻✻✻✻✻✻ ✻✻ # 100001—
JM7 GG42F✻✻✻✻✻✻ ✻✻ # 100001—

JM7 GG34F✻✻✻✻✻✻ ✻✻ # 100001—
JM7 GG44F✻✻✻✻✻✻ ✻✻ # 100001—
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HOW TO READ EFFICIENT REPLACEMENT OF BODY PANELS
A6E201000001B01

• This section contains information on the body panels in regard to the welding types, number of spot welds, and 
cut-and-join locations that are necessary for panel removal and installation.

• The type of weld and positions and indicated by symbol.
• Some sections have notes concerning the operation being performed. thoroughly read and understand the 

notes before carrying out any procedures.

Symbols of Panel Replacement
• The following 6 symbols are used to indicate the type of weld that is used when replacing body panels.

End Of Sie

HOW TO USE THIS MANUAL

MZZ2010B001

MZZ2010B002
I–2
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HOW TO READ BODY DIMINSIONS
A6E201000001B02

Body Dimensions (Flat-plane Dimensions)
• Flat-plane dimensions are the dimensions measured by projecting certain reference points onto a plane 

surface.
• When there are no specific indications, the standard points and dimensions are symmetrical in regard to the 

center of the vehicle.
• The hypothetical lines may differ according to the vehicle model.
• The outline drawing shows the figure that projected vehicle from the upper side.

MZZ2010B003
I–3
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Body Dimensions (Straight-line Dimensions)
• Straight-line dimensions are the actual dimensions between two standard points.
• When there are no specific indications, the standard points and dimensions are symmetrical in regard to the 

center of the vehicle.

Symbols of Body Dimensions
• The following 8 symbols are used to indicate the standard points.

End Of Sie

MZZ2010B004

MZZ2010B005
I–4
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SERVICE PRECAUTIONS
A6E203600025B01

Arrangement of Workshop
• Arrangement of the workshop is important for safe and efficient work.

Safety Precautions
• Protective head covering and safety shoes should 

always be worn. Depending upon the nature of 
the work, gloves, safety glasses, ear protectors, 
face shield, etc., should also be used.

Vehicle Protection
• Use seat covers and floor covers.
• Use heat-resistant protective covers to protect 

glass areas and seats from heat or sparks during 
welding.

• Protect items such as moldings, garnishes, and 
ornaments with tape when welding.

Remove Dangerous Articles
• Remove the fuel tank before using an open flame 

in that area. Plug connection piping to prevent 
fuel leakage.

SERVICE PRECAUTIONS

MZZ2036B001

MZZ2036B002

MZZ2036B003
I–5
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Use of Pulling Equipment
• When using pulling equipment, keep away from 

the pulling area and use safety wires to prevent 
accidents.

Prevent Short Circuits
• Turn the ignition switch to the LOCK position.
• Disconnect the buttery cables.

• Securely connect the welding machine ground 
near the welding area.

End Of Sie

MZZ2036B004

MZZ2036B005

MZZ2036B006
I–6



EFFICIENT REPLACEMENT OF BODY PANELS 

I

3360-1E-02C.book  7 ページ  ２００２年３月１３日　水曜日　午後８時３分
EFFICIENT REMOVAL OF BODY PANELS
A6E203800026B01

Body Measurements
• Before removal or rough-cutting, first measure the 

body at and around the damaged area against 
the standard reference dimension specifications. 
If there is deformation, use frame repair 
equipment to make a rough correction.

Prevention of Body Deformation
• Use a clamp or a jack for removal and reinforce at 

and around the rough-cutting location to prevent 
deforming of the body.

Selection of Cut-and-join Locations
• For parts where complete replacement is not 

feasible, careful cutting and joining operations 
should be followed. If the location to be cut is a 
flat area where there is no reinforcement, the 
selected cutting location should be where the 
welding distortion will be minimal.

Remove of Associated Parts
• Protect moldings, garnishes, and ornaments with tape when removing associated parts.

EFFICIENT REPLACEMENT OF BODY PANELS

MZJ2038B001

MZJ2038B002

MZJ2038B003
I–7
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Rough Cutting of Damaged Panel
• Verify that there are no parts (such as pipes, 

hoses, and wiring harness) nearby or on the 
opposite side of a panel which could be damaged 
by heat.

• For cut-and-join areas, allow for an overlap of 
30—50 mm {1.18—1.97 in} and then rough-cut 
the damaged panel.

End Of Sie
INSTALLATION PREPARATIONS

A6E203800026B02
Rough Cutting of New Parts

• For cut-and-join areas, allow for an overlap of 
30—50 mm {1.18—1.97 in} with the remaining 
area on the body side and then rough-cut the new 
parts.

Determination of Welding Method
• If the total thickness at the area to be welded is 3 

mm {0.12 in} or more, use a CO2 gas shielded-arc 
welder to make the plug welds.

MZZ2038B001

MZZ2038B002

MZZ2038B003
I–8
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Making Holes for CO2 Arc Welding
• For places that cannot be spot welded, make a hole for CO2 arc welding using a punch or drill as follows.

(mm {in})

• Grind the shaded section indicated in the diagram 
below and create a hole in the part where the 3—
4 plates are put together. Also, weld the plates 
together tightly so that gaps do not develop.

Application of Weld-through Primer
• For treatment against corrosion, remove the paint 

grease, and other material from the portion of 
new part and body to be welded, and apply 
weld-through primer.

End Of Sie
EFFICIENT INSTALLATION OF BODY PANELS

A6E203800026B03

Checking Preweld Measurements And Watching
• Align to the standard reference dimensions, 

based upon the body dimensions illustration, so 
that new parts are installed in the correct position.

Board thickness (ø) Hole diameter (ø)
0.60—0.90 {0.02—0.03} 5 {0.19}
0.91—1.20 {0.04—0.05} 6 {0.23}

1.21—1.80 {0.051—0.07} 8 {0.31}
1.81—4.50 {0.071—0.17} 10 {0.39}

MZZ2038B004

MZJ2038B008

MZJ2038B009
I–9
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Welding Notes
• For the number of weld points, welding should be 

performed in accordance with the following 
reference standards.

Spot Welding Notes
• The shape of the spot welder tip is D=(2×t)+3. If 

the upper panel thickness is different from that of 
the under panel, adjust to the thinner one.

• Because the weld strength is affected by the 
shape of the spot welder tip, the optimum 
condition of the tip should always be maintained.

• Spot welds should be made at points other than 
the originally welded points.

• Before spot welding, make a trial weld using the 
same material as the body panel to check the 
weld strength.

MZZ2038B005

MZZ2038B009

MZJ2038B012

MZZ2038B006
I–10
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Checking Weld Strength
• Installation locations of the engine, chassis, and 

seat belts are designated as important safety 
locations for weld strength. Check weld strength 
by driving a chisel between the panels at every 
fourth or fifth weld spot, and every tenth regular 
weld location.

• Drive the chisel between the panels according to 
the number of panels as shown below.

• To determine weld strength, drive the chisel 
between the panel and check whether the panels 
come apart. If the panels come apart, make 
another weld near the original weld.

• Restore the shape of the checked area.

End Of Sie

MZZ2038B007

MZZ2038B008
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AFTER-INSTALLATION RUST PROOFING, NOISE AND VIBRATION INSULATING
A6E203800026B04

Body Sealing
• Apply body sealer where necessary.
• For locations where application of body sealer is 

difficult after installation, apply it before 
installation.

Application of Undercoating
• Apply an undercoat to the required location of the 

body.

Application of Rust Inhibitor
• Apply rust inhibitor (wax, oil, etc.) to the back of 

the welded areas.

Application of Floor Silencer
• Apply floor silencer by heating with an infrared ray 

lamp.

MZJ2038B016

MZJ2038B017

MZJ2038B018

MZJ2038B019
I–12
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ABBREVIATION

End Of Sie

5HB Five-door hatchback
Fr Front
Rr Rear
RH Right
LH Left
M Metallic
MC Mica
I–13
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IICONSTRUCTION
II–1

CONSTRUCTION ................................................... II-2
CONSTRUCTION ................................................ II-2
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CONSTRUCTION
A6E981007000B01

SEDAN

CONSTRUCTION

A6J9810B001
II–2
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x:Applied
-:Not applied

No. Part Name
High- 

tension 
steel

Rust 
proof 
steel

Thickness 
(mm) {in}

1 Bonnet x x 0.7{0.028}
2 Front bumper bracket - - 2.9{0.114}

3 Front side 
frame inner

Fr x x 1.6{0.063}
Rr x x 2.6{0.102}

4 Front side 
frame outer

Fr x x 1.4{0.055}
Rr x x 2.0{0.079}

5 Front fender panel x x 0.75 
{0.030}

6 Apron reinforcement 
upper - x 1.0 

{0.039}

7 Shroud upper 
reinforcement - x 2.0{0.079}

8 Wheel apron panel 
front - x 0.65 

{0.026}

9 Apron reinforcement 
lower - x 1.0 

{0.039}

10 Suspension 
housing

Upper x x 3.2{0.126}
Lower - x 1.2{0.047}

11 Torque box - x 1.4{0.055}
12 Front frame rear x x 2.9{0.114}

13 Cowl side 
reinforcement - x 1.2 

{0.047}

14 Dash lower panel - x 0.85 
{0.033}

15 Member dash lower - x 1.6{0.063}
16 Cowl panel - x 0.7{0.028}
17 Cowl upper plate - x 1.6{0.063}
18 Dash upper panel - x 0.9{0.035}
19 Cowl upper plate x x 1.4{0.055}

20 Side sill reinforcement x x 0.9 
{0.035}

21 Front pillar 
reinforcement x - 1.8 

{0.071}

22 Front pillar 
inner

Upper x - 1.6{0.063}
Lower x - 1.4{0.055}

23 Center pillar 
reinforcement

Upper 
x - 1.8{0.071}

front
Upper 

x - 1.6{0.063}
rear
Center x - 2.0{0.079}

Lower x - 1.8 
{0.071}

24 Center pillar 
inner

Upper x - 1.6{0.063}
Center x - 1.2{0.047}
Lower x - 1.0{0.039}

25 Roof rail inner x - 1.2{0.047}

26 Rear pillar inner - x 0.65 
{0.026}

27 Corner plate - x 0.7{0.028}
28 Rear fender rain rail - x 0.7{0.028}

29 Package tray - - 0.65 
{0.026}

30 Rear end member - - 0.6{0.024}

31 Rear end panel - x 0.65 
{0.026}

32 Roof reinforcement - - 0.5{0.020}
33 Roof reinforcement x - 1.4{0.055}

34 Roof reinforcement - - 0.55 
{0.022}

35 Roof panel - - 0.75 
{0.030}

36 Side frame outer - x 0.7{0.028}
37 Front door - x 0.7{0.028}
38 Rear door - x 0.7{0.028}
39 Side sill inner x x 1.6{0.063}

40 Front B frame
Fr x x 2.3{0.091}
Rr - x 1.6{0.063}

41 Front floor pan - x 0.65 
{0.026}

42 Crossmember No.2 - - 1.2{0.047}
43 Side sill inner rear x x 1.6{0.063}
44 Crossmember No.3 x - 1.4{0.055}

45 Link bracket x x 2.3 
{0.091}

46 Rear side 
frame

Fr x x 1.8{0.071}
Rr x x 1.4{0.055}

47 Center floor pan - x 0.6{0.024}
48 Floor side panel - x 0.6{0.024}

49 Wheel house inner - x 0.75 
{0.030}

50 Rear floor pan - x 0.65{0.26}

51 Rear bumper 
bracket

LH x x 2.0{0.079}
RH x x 1.4{0.055}

52 Trunk lid panel - x 0.75 
{0.030}

53 Front header - - 1.2{0.047}

54 Rear header - - 0.65 
{0.026}

No. Part Name
High- 

tension 
steel

Rust 
proof 
steel

Thickness 
(mm) {in}
II–3
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x:Applied
-:Not applied

End Of Sie

No. Part Name
High- 

tension 
steel

Rust 
proof 
steel

Thickness 
(mm) {in}

1 Bonnet x x 0.7{0.028}
2 Front bumper bracket - - 2.9{0.114}

3 Front side 
frame inner

Fr x x 1.6{0.063}
Rr x x 2.6{0.102}

4 Front side 
frame outer

Fr x x 1.4{0.055}
Rr x x 2.0{0.079}

5 Front fender panel x x 0.75 
{0.030}

6 Apron reinforcement 
upper - x 1.0 

{0.039}

7 Shroud upper 
reinforcement - x 2.0 

{0.079}

8 Wheel apron panel 
front - x 0.65 

{0.026}

9 Apron reinforcement 
lower - x 1.0 

{0.039}

10 Suspension 
housing

Upper x x 3.2{0.126}
Lower - x 1.2{0.047}

11 Torque box - x 1.4{0.055}
12 Front frame rear x x 2.9{0.114}

13 Cowl side 
reinforcement - x 1.2 

{0.047}

14 Dash lower panel - x 0.85 
{0.033}

15 Member dash lower - x 1.6{0.063}
16 Cowl panel - x 0.7{0.028}
17 Cowl upper plate - x 1.6{0.063}
18 Dash upper panel - x 0.9{0.035}
19 Cowl upper plate x x 1.4{0.055}

20 Side sill reinforcement x x 0.9 
{0.035}

21 Front pillar 
reinforcement x - 1.8 

{0.071}

22 Front pillar 
inner

Upper x - 1.6{0.063}
Lower x - 1.4{0.055}

23 Center pillar 
reinforcement

Upper 
x - 1.8{0.071}

front 
Upper 

x - 1.6{0.063}
rear
Center x - 2.0{0.079}

Lower x - 1.8 
{0.071}

24 Center pillar 
inner

Upper x - 1.6{0.063}
Center x - 1.2{0.047}
Lower x - 1.0{0.039}

25 Roof rail inner x - 1.2{0.047}

26 Rear pillar inner - x 0.65 
{0.026}

27 Corner plate - x 0.7{0.028}
28 Rear fender rain rail - x 0.8{0.031}
29 Rear end member - - 0.6{0.024}

30 Rear end panel - x 0.65 
{0.026}

31 Roof reinforcement - - 0.5{0.020}
32 Roof reinforcement x - 1.4{0.055}

33 Roof reinforcement - - 0.55 
{0.022}

34 Roof panel - - 0.75 
{0.030}

35 Side frame outer - x 0.7{0.028}
36 Front door - x 0.7{0.028}
37 Rear door - x 0.7{0.028}
38 Side sill inner x x 1.6{0.063}

39 Front B frame
Fr x x 2.3{0.091}
Rr - x 1.6{0.063}

40 Front floor pan - x 0.65 
{0.026}

41 Crossmember No.2 - - 1.2{0.047}
42 Side sill inner rear x x 1.6{0.063}
43 Crossmember No.3 x - 1.4{0.055}

44 Link bracket x x 2.3 
{0.091}

45 Rear side 
frame

Fr x x 1.8{0.071}
Rr x x 1.4{0.055}

46 Center floor pan - x 0.6{0.024}
47 Floor side panel - x 0.6{0.024}

48 Wheel house inner - x 0.75 
{0.030}

49 Rear floor pan - x 0.65 
{0.026}

50 Rear bumper 
bracket

LH x x 2.0{0.079}
RH x x 1.4{0.055}

51 Liftgate panel - x 0.7{0.028}
52 Front header - - 1.2{0.047}

53 Rear header
Center - - 0.7 

{0.028}
Side - - 1.4{0.055}

No. Part Name
High- 

tension 
steel

Rust 
proof 
steel

Thickness 
(mm) {in}
II–5
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SHROUD UPPER REINFORCEMENT REMOVAL
A6E981253152B01

1. Remove the shroud upper reinforcement.

End Of Sie

PANEL REPLACEMENT

A6E9812B001
III–2
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SHROUD UPPER RAINFORCEMENT INSTALLATION
A6E981253152B02

1. Drill holes for plug welds before installing new parts.
2. After trial-fitting new parts, make sure the related parts fit properly.

End Of Sie

A6E9812B002
III–3
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COWL SIDE REINFORCEMENT AND COWL UPPER PLATE REMOVAL
A6E981253290B01

1. Remove the cowl side reinforcement.

Note
• The weld locations (B) in the figure indicate the same locations.

Caution
•••• Be careful not to damage the windshield when drilling the location indicated by (A).

2. Remove the cowl upper plate.

End Of Sie
A6E9812B003
III–4
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COWL SIDE REINFORCEMENT AND COWL UPPER PLATE INSTALLATION
A6E981253290B02

1. When installing new parts, position each part so that the section measurement aligns to the body dimension.
2. Drill holes for plug welds before installing new parts.
3. After trial-fitting new parts, make sure the related parts fit properly.

End Of Sie

A6E9812B004
III–5
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APRON REINFORCEMENT ASSEMBLY REMOVAL
A6E981253260B01

1. Rough cut the apron reinforcement upper.
2. Remove the apron reinforcement assembly.

End Of Sie

A6E9812B005
III–6
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APRON REINFORCEMENT ASSEMBLY INSTALLATION
A6E981253260B02

1. When installing new parts, position each part so that the section measurement aligns to the body dimension.
2. Drill holes for plug welds before installing new parts.
3. Install in the following order: apron reinforcement lower,apron reinforcement rear, and apron reinforcement 

upper.

Note
• After installing, fillet weld in location (A).

Caution
•••• When fillet welding, be careful of dripping, melted metal.

4. After trial-fitting new parts, make sure the related parts fit properly.

End Of Sie

A6E9812B006
III–7
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WHEEL APRON PANEL ASSEMBLY REMOVAL
A6E981253210B01

1. Drill the 26 weld locations indicated by (A), and 7 weld locations indicated by (B), remove the wheel apron 
panel assembly.

Note
• If removing the wheel apron panel front and the suspension housing separately as separate parts, drill 7 

locations indicated by (B) and drill 6 locations indicated by (C).

End Of Sie

A6E9812B007
III–8
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WHEEL APRON PANEL ASSEMBLY INSTALLATION
A6E981253210B02

1. When installing new parts, position each part so that the section measurement aligns to the body dimension.
2. Drill holes for plug welds before installing new parts.
3. After trial-fitting new parts, make sure the related parts fit properly.

Note
• When replacing the wheel apron panel front and the suspension housing separately, weld 6 locations 

indicated by (A).

End Of Sie

A6E9812B008
III–9



PANEL REPLACEMENT 

3360-1E-02C.book  10 ページ  ２００２年３月１３日　水曜日　午後８時３分
FRONT SIDE FRAME REMOVAL
A6E981253300B01

1. Remove the member side.
2. Drill the 1 weld locations indicated by (A), from the room side.
3. Drill the remaining weld locations and remove the front side frame by pulling it.

End Of Sie

A6E9812B009
III–10
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FRONT SIDE FRAME INSTALLATION
A6E981253300B02

1. When installing new parts, position each part so that the section measurement aligns to the body dimension.
2. Drill holes for plug welds before installing new parts.
3. After trial-fitting new parts, make sure the related parts fit properly.

End Of Sie

A6E9812B010
III–11
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FRONT PILLAR REMOVAL
A6E981274090B01

1. Rough cut area (A), drill the 35 weld locations indicated by (B), then remove the lower part of the front pillar 
outer.

2. Rough cut area (C), drill the 20 weld locations indicated by (D), and 2 weld locations indicated by (E), then 
remove the front pillar.

Note
• If removing the front pillar reinforcement and the front pillar inner as separate parts, drill 8 locations 

indicated by (F) and drill 30 locations indicated by (G).

A6E9812B011
III–12
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End Of Sie

A6E9812B012
III–13
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FRONT PILLAR INSTALLATION
A6E981274090B02

1. When joining the new and old parts, temporarily install and fit the new part in position, measure each dimension 
according to the body dimension, then adjust the position to align it to the standard dimensions.

2. Drill holes for plug welds before installing new parts.

Note
• In areas where the outer, reinforcement, inner, etc. are in 3-4 layers, drill holes for plug welds in all but the 

innermost panel.

3. Weld in 5 locations indicated by (A), then trial-fit the inner and reinforcement.
4. Weld in 10 locations indicated by (B), then install the inner and reinforcement to the existing parts. 
5. After trial-fitting new parts, make sure the related parts fit properly.

A6E9812B013
III–14



PANEL REPLACEMENT 

III

3360-1E-02C.book  15 ページ  ２００２年３月１３日　水曜日　午後８時３分
End Of Sie

A6E9812B014
III–15
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CENTER PILLAR REMOVAL
A6E981270350B01

1. Rough cut area (A), drill the 44 weld locations indicated by (B), then remove the lower part of the center pillar 
outer.

2. Rough cut area (C), drill the 20 weld locations indicated by (D), then remove the center pillar outer.
3. Drill the 2 weld locations indicated by (E) and remove the B-pillar reinforcement.

End Of Sie
A6E9812B015
III–16
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CENTER PILLAR INSTALLATION
A6E981270350B02

1. When joining the new and old parts, temporarily install and fit the new part in position, measure each dimension 
according to the body dimension, then adjust the position to align it to the standard dimensions.

2. Drill holes for plug welds before installing new parts.

Note
• In areas where the outer, reinforcement, inner, etc. are in 3-4 layers, drill holes for plug welds in all but the 

innermost panel.

Warning
•••• When cutting and joining the reinforcement, make sure not to damage or scratch the B-pillar 

reinforcement.

3. Install in the following order: inner, reinforcement, and outer.
4. After trial-fitting new parts, make sure the related parts fit properly.

End Of Sie
A6E9812B016
III–17
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REAR FENDER PANEL REMOVAL
A6E981274100B01

SEDAN

Caution
•••• Avoid cutting with a blowtorch or similar tools as the insulator (shaded area) is flammable.

1. The rear fender panel and the rear pillar inner are joined with glue at the wheel arch line. Use a chisel or other 
to separate the rear fender panel from the rear pillar inner, then remove the rear fender panel.

A6E9812B017
III–18
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Caution
•••• Avoid cutting with a blowtorch or similar tools as the insulator (shaded area) is flammable.

1. The rear fender panel and the rear pillar inner are joined with glue at the wheel arch line. Use a chisel or other 
to separate the rear fender panel from the rear pillar inner, then remove the rear fender panel.

End Of Sie

A6E9812B018
III–19
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REAR FENDER PANEL INSTALLATION
A6E981274100B02

SEDAN
1. When joining the new and old parts, temporarily install and fit the new part in position, measure each dimension 

according to the body dimension, then adjust the position to align it to the standard dimensions.
2. Drill holes for plug welds before installing new parts.
3. Before installing new parts, apply spot weld sealer to the wheel arch line.
4. After trial-fitting new parts, make sure the related parts fit properly.

A6E9812B019
III–20
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1. When joining the new and old parts, temporarily install and fit the new part in position, measure each dimension 

according to the body dimension, then adjust the position to align it to the standard dimensions.
2. Drill holes for plug welds before installing new parts.
3. Before installing new parts, apply spot weld sealer to the wheel arch line.
4. After trial-fitting new parts, make sure the related parts fit properly.

End Of Sie

A6E9812B020
III–21
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SIDE SILL PANEL REMOVAL
A6E981270270B01

1. Remove the side sill panel.
2. Drill the 3 weld locations indicated by (A), from the room side.
3. Remove the side sill reinforcement.

End Of Sie

A6E9812B021
III–22



PANEL REPLACEMENT 

III

3360-1E-02C.book  23 ページ  ２００２年３月１３日　水曜日　午後８時３分
SIDE SILL PANEL INSTALLATION
A6E981270270B02

1. When joining the new and old parts, temporarily install and fit the new part in position, measure each dimension 
according to the body dimension, then adjust the position to align it to the standard dimensions.

2. Drill holes for plug welds before installing new parts.
3. Plug welding of 59 weld locations indicated by (A), during installation of the side sill panel.
4. After trial-fitting new parts, make sure the related parts fit properly.

End Of Sie
A6E9812B022
III–23
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REAR END PANEL REMOVAL
A6E981270750B01

SEDAN
1. Remove the rear end panel.

A6E9812B023
III–24
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1. Drill the 2 weld locations indicated by (A), from the room side.
2. Remove the rear end panel.

End Of Sie
A6E9812B025
III–25
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REAR END PANEL INSTALLATION
A6E981270750B02

SEDAN
1. When installing new parts, position each part so that the section measurement aligns to the body dimension.
2. Drill holes for plug welds before installing new parts.
3. After trial-fitting new parts, make sure the related parts fit properly.

A6E9812B024
III–26
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1. When installing new parts, position each part so that the section measurement aligns to the body dimension.
2. Drill holes for plug welds before installing new parts.
3. After trial-fitting new parts, make sure the related parts fit properly.

End Of Sie

A6E9812B026
III–27
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REAR FENDER RAIN RAIL AND CORNER PLATE REMOVAL
A6E981270440B01

SEDAN
1. Remove the rear fender rein rail and corner plate.

Note
• When removing the rear fender rain rail and the corner plate separately, drill 3 locations indicated by (A).

A6E9812B027
III–28
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1. Remove the rear fender rain rail and corner plate.

Note
• When removing the rear fender rain rail and the corner plate separately, drill 2 locations indicated by (A).

End Of Sie

A6E9812B029
III–29
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REAR FENDER RAIN RAIL AND CORNER PLATE INSTALLATION
A6E981270440B02

SEDAN
1. When installing new parts, position each part so that the section measurement aligns to the body dimension.
2. Drill holes for plug welds before installing new parts.
3. After trial-fitting new parts, make sure the related parts fit properly.

A6E9812B028
III–30
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1. When joining the new and old parts, temporarily install and fit the new part in position, measure each dimension 

according to the body dimension, then adjust the position to align it to the standard dimensions.
2. After trial-fitting new parts, make sure the related parts fit properly.

End Of Sie

A6E9812B030
III–31



PANEL REPLACEMENT 

3360-1E-02C.book  32 ページ  ２００２年３月１３日　水曜日　午後８時３分
REAR FLOOR PAN REMOVAL
A6E981253750B01

1. Remove the rear floor pan.

End Of Sie

A6E9812B035
III–32
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REAR FLOOR PAN INSTALLATION
A6E981253750B02

1. Drill holes for plug welds before installing new parts.
2. After trial-fitting new parts, make sure the related parts fit properly.

End Of Sie

A6E9812B036
III–33
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FLOOR SIDE PANEL REMOVAL
A6E981253730B01

SEDAN
1. Remove the floor side panel.

A6E9812B037
III–34
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1. Remove the floor side panel.

End Of Sie

A6E9812B039
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FLOOR SIDE PANEL INSTALLATION
A6E981253730B02

SEDAN
1. Drill holes for plug welds before installing new parts.
2. After trial-fitting new parts, make sure the related parts fit properly.

A6E9812B038
III–36
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1. Drill holes for plug welds before installing new parts.
2. After trial-fitting new parts, make sure the related parts fit properly.

End Of Sie

A6E9812B040
III–37
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REAR SIDE FRAME (PARTIAL CUTTING) REMOVAL
A6E981253815B01

1. Rough cut and remove the damaged part of the rear side frame.

End Of Sie

A6E9812B041
III–38
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REAR SIDE FRAME (PARTIAL CUTTING) INSTALLATION
A6E981253815B02

1. Cut the new and old parts at the cut-and-join location, and bevel the parts.
2. When installing new parts, position each part so that the section measurement aligns to the standard 

dimensions.
3. After trial-fitting new parts, make sure the related parts fit properly.

End Of Sie

A6E9812B042
III–39
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ROOF PANEL REMOVAL
A6E981270600B01

SEDAN
1. Remove the roof panel.

A6E9812B031
III–40
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1. Remove the roof panel.

End Of Sie

A6E9812B033
III–41
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ROOF PANEL INSTALLATION
A6E981270600B02

SEDAN
1. Drill holes for plug welds before installing new parts.
2. After trial-fitting new parts, make sure the related parts fit properly.

A6E9812B032
III–42
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1. Drill holes for plug welds before installing new parts.
2. After trial-fitting new parts, make sure the related parts fit properly.

End Of Sie

A6E9812B034
III–43



3360-1E-02C.book  1 ページ  ２００２年３月１３日　水曜日　午後８時３分
IVWATER-PROOF AND RUST PREVENTIVE 
TREATMENT
IV–1

IV
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BODY SEALING
A6E981407000B01

Sealant is applied to the parts where the panels meet and to the hemmed parts of the door panel and bonnet to 
provide waterproofing and rust proofing.

WATER-PROOF AND RUST PREVENTIVE TREATMENT

A6E9814B001
IV–2



WATER-PROOF AND RUST PREVENTIVE TREATMENT 

IV

3360-1E-02C.book  3 ページ  ２００２年３月１３日　水曜日　午後８時３分
A6E9814B002
IV–3
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End Of Sie

A6E9814B003
IV–4
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UNDER COATING
A6E981407000B02

The shaded areas indicated underbody locations that are undercoated to prevent noise and rusting.

European(L.H.D. U.K.)specs

GCC specs

A6E9814B004

A6E9814B009
IV–5
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End Of Sie

PVC PAINTING
A6E981407000B04

The coating locations are indicated by the shaded areas.

SEDAN

5HB

End Of Sie

A6E9814B005

A6E9814B006
IV–6



WATER-PROOF AND RUST PREVENTIVE TREATMENT 

IV

3360-1E-02C.book  7 ページ  ２００２年３月１３日　水曜日　午後８時３分
RUST PREVENTIVE TREATMENT
A6E981407000B03

The coating locations are indicated by the shaded areas.

SEDAN

A6E9814B007
IV–7
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End Of Sie

A6E9814B008
IV–8
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UNDERBODY FLAT-PLANE DIMENSIONS
A6E981653010B01

.

End Of Sie

DIMENSIONS

A6E9816B001

Point 
symbol Designation

Hole diameter 
or bolt or nut 
size mm {in}

A Front side frame standard hole ø16 {0.63}

B Front crossmember mounting 
bolt M14 {0.55}

C Front side frame standard hole ø16 {0.63}

D Front suspension mounting 
block standard hole ø59 {2.32}

E Front crossmember mounting 
bolt M14 {0.55}

F Front frame rear standard hole ø18 {0.71}
G Front frame rear standard hole ø16 {0.63}
H Front B frame standard hole ø12 {0.47}

I Front B frame standard hole
14 × 20

 {0.55 × 0.79}
J Rear side frame standard hole ø20 {0.79}

K Rear crossmember mounting 
bolt M14 {0.55}

L Rear suspension housing bolt M6 {0.24}

M Rear crossmember mounting 
bolt M14 {0.55}

N Rear side frame standard hole
16 × 20

 {0.63 × 0.79}

Point 
symbol Designation

Hole diameter 
or bolt or nut 
size mm {in}
V–2
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UNDERBODY  STRAIGHT-LINE DIMENSIONS
A6E981653010B02

.

End Of Sie

A6E9816B002

A6E9816B003

Measured 
location Dimensions mm {in}

1 149 {5.87}
2 993 {39.09}
3 152 {5.98}
4 991 {39.02}
5 924 {36.38}
6 1,293 {50.91}
7 1,076 {42.36}
8 1,401 {55.16}
9 207 {8.15}
10 851 {33.50}
11 200 {7.87}
12 850 {33.46}
13 800 {31.50}

14 1,150 {45.28}
15 1,205 {47.44}
16 1,461 {57.52}
17 479 {18.86}
18 1,112 {43.78}
19 395 {15.55}
20 1,202 {47.32}
21 454 {17.87}
22 1,156 {45.51}
23 532 {20.94}
24 1,226 {48.27}
25 1,366 {53.78}
26 1,805 {71.06}

Measured 
location Dimensions mm {in}
V–3
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FRONT BODY STRAIGHT-LINE DIMENSIONS (1)
A6E981653020B01

.

End Of Sie

A6E9816B004

A6E9816B005

Measured 
location Dimensions mm {in}

1 1,023 {40.28}
2 749 {29.49}
3 1,458 {57.40}
4 1,529 {60.20}
5 1,070 {42.13}

6 1,085 {42.72}
7 1,070 {42.13}
8 1,084 {42.68}
9 1,070 {42.13}

Measured 
location Dimensions mm {in}
V–4
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FRONT BODY STRAIGHT-LINE DIMENSIONS (2)
A6E981653020B02

.

End Of Sie

A6E9816B006

A6E9816B007

Measured 
location Dimensions mm {in}

1 1,480 {58.27}
2 959 {37.76}
3 1,481 {58.31}
4 1,340 {52.76}
5 452 {17.80}
6 1,538 {60.55}
7 418 {16.46}
8 1,274 {50.16}
9 268 {10.55}

10 1,221 {48.07}
11 363 {14.29}
12 1,455 {57.28}
13 451 {17.76}
14 1,220 {48.03}
15 1,608 {63.31}
16 777 {30.59}
17 1,009 {39.72}

Measured 
location Dimensions mm {in}
V–5
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CABIN SIDE FRAME STRAIGHT-LINE DIMENSIONS
A6E981670010B01

SEDAN

.

A6E9816B008

A6E9816B009

Measured 
location Dimensions mm {in}

1 692 {27.24}
2 747 {29.41}
3 998 {39.29}
4 968 {38.11}
5 451 {17.76}
6 1,349 {53.11}
7 1,144 {45.04}
8 1,144 {45.04}
9 1,501 {59.09}

10 1,204 {47.40}

11 1,093 {43.03}
12 662 {26.06}
13 943 {37.13}
14 979 {38.54}
15 864 {34.02}
16 921 {36.26}
17 683 {26.89}
18 1,093 {43.03}
19 1,004 {39.53}
20 536 {21.10}

Measured 
location Dimensions mm {in}
V–6
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5HB

.

End Of Sie

A6E9816B010

A6E9816B011

Measured 
location Dimensions mm {in}

1 692 {27.24}
2 747 {29.41}
3 998 {39.29}
4 968 {38.11}
5 451 {17.76}
6 1,349 {53.11}
7 1,144 {45.04}
8 1,144 {45.04}
9 1,501 {59.09}
10 1,204 {47.40}

11 1,093 {43.03}
12 908 {35.75}
13 943 {37.13}
14 979 {38.54}
15 1,050 {41.34}
16 921 {36.26}
17 683 {26.89}
18 1,231 {48.46}
19 1,004 {39.53}
20 536 {21.10}

Measured 
location Dimensions mm {in}
V–7
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ROOM STRAIGHT-LINE DIMENSIONS (1)
A6E981670001B01

.

End Of Sie

A6E9816B012

A6E9816B013

Measured 
location Dimensions mm {in}

1 1,024 {40.31}
2 1,098 {43.23}
3 920 {36.22}
4 1,175 {46.26}

5 1,010 {39.76}
6 767 {30.20}

H-H’ 1,487 {58.54}

Measured 
location Dimensions mm {in}
V–8
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ROOM STRAIGHT-LINE DIMENSIONS (2)
A6E981670001B02

SEDAN

.

A6E9816B014

A6E9816B015

Measured 
location Dimensions mm {in}

1 RH:1,141 {44.92}, LH:1,104 {43.46}
2 RH:996 {39.21}, LH:946 {37.24}
3 RH:952 {37.48}, LH:897 {35.31}
4 RH:1,193 {46.97}, LH:1,157 {45.55}
5 RH:1,285 {50.59}, LH:1,252 {49.29}

6 RH:1.079 {42.48}, LH:1,030 {40.55}
7 RH:833 {32.80}, LH:767 {30.20}

I-I’ 1,584 {62.36}
J-J’ 1,557 {61.30}

Measured 
location Dimensions mm {in}
V–9
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5HB

.

End Of Sie

A6E9816B016

A6E9816B017

Measured 
location Dimensions mm {in}

1 RH:1,141 {44.92}, LH:1,104 {43.46}
2 RH:996 {39.21}, LH:946 {37.24}
3 RH:952 {37.48}, LH:897 {35.31}
4 RH:1,204 {47.40}, LH:1,166 {45.91}
5 RH:1,027 {40.43}, LH:976 {38.43}

6 RH:833 {32.80}, LH:767 {30.20}
7 RH:1,402 {55.20}, LH:1,374 {54.09}
8 RH:1,671 {65.79}, LH:1,657 {65.24}

J-J’ 1,584 {62.36}
K-K’ 1,557 {61.30}

Measured 
location Dimensions mm {in}
V–10
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REAR BODY STRAIGHT-LINE DIMENSIONS
A6E981670002B01

SEDAN

.

A6E9816B018

A6E9816B019

Measured 
location Dimensions mm {in}

1 1,013 {39.88}
2 1,273 {50.12}
3 826 {32.52}
4 928 {36.54}
5 969 {38.15}
6 555 {21.85}

7 680 {26.77}
8 1,402 {55.20}
9 1,388 {54.65}

10 452 {17.80}
11 1,228 {48.35}

Measured 
location Dimensions mm {in}
V–11



DIMENSIONS 

3360-1E-02C.book  12 ページ  ２００２年３月１３日　水曜日　午後８時３分
5HB

.

End Of Sie

A6E9816B020

A6E9816B021

Measured 
location Dimensions mm {in}

1 700 {27.56}
2 1,436 {56.54}
3 1,260 {49.61}
4 680 {26.77}

5 1,402 {55.20}
6 1,388 {54.65}
7 452 {17.80}
8 1,228 {48.35}

Measured 
location Dimensions mm {in}
V–12
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PLASTIC PARTS HEAT RESISTING TEMPERATURE
A6E981850000B01

Note
• The application of temperatures higher then heat resisting temperatures may result in part deformation.

End Of Sie

PLASTIC BODY PARTS

Part Name Code Material Name Heat resisting
TemperatureC°°°°{F°°°°}

WINDSHIELD MOULDING PVC POLYVINYLCHLORIDE 95 {203}
COWL GRILLE PP POLYPROPYLENE 95 {203}

FRONT COMBINATION 
LIGHT

LENS PC POLYCARBONATE 130 {266}
HOUSING PBT PBT 120 {248}

RADIATOR GRILLE 
GRILLE ABS ABS 90 {194}
REINFORCE-
MENT PP POLYPROPYLENE 95 {203}

FRONT BUMPER PP POLYPROPYLENE 100 {212}

FRONT SIDE TURN 
LIGHT

LENS PMMA ACRYLIC 75 {167}
HOUSING PC-PBT POLYPROPYLENE-PBT 120 {248}

OUTSIDE MIRROR

HOUSING ABS ABS 95 {200}
BASE PBT PBT 200 {395}
BLACK AES AES 75 {167}
BODY COLOR ABS ABS 90 {194}
MIRROR HOLDER PP POLYPROPYLENE 50 {122}

REAR COMBINATION 
LIGHT

LENS PMMA ACRYLIC 80 {167}
HOUSING AES AES 70 {158}

REAR BUMPER PP POLYPROPYLENE 100 {212}
REAR FINISHER ABS ABS 90 {194}
HIGH-MOUNT BRAKE LIGHT(5HB) PC POLYCARBONATE 130 {266}
ROOF MOULDING PVC POLYVINYLCHLORIDE 95 {203}
BELTLINE MOLDING PVC POLYVINYLCHLORIDE 95 {203}
REAR SPOILER ABS ABS 90 {194}
SHROUD PANEL PP POLYPROPYLENE 100 {212}
VI–2
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REPAIRABLE RANGE OF POLYPROPYLENE BUMPERS
A6E981850010B01

The three types of damaged bumpers shown below are considered repairable. Although a bumper which has been 
damaged greater than this could also be repaired, it should be replaced with a new one because such repair would 
detract from the looks and quality of the bumper. In addition, such repair is not considered reasonable in terms of 
work time.

Repairable Bumpers
1. A bumper with a hole less than 50 mm {1.97 in} in 

diameter.

2. A bumper with a crack less than 100 mm {3.94 in} 
in length.

3. A bumper with a crack less than 100 mm {3.94 in} 
in length that is less than half of the width of the 
bumper.

End Of Sie

YMU980PCM

YMU980PCN

YMU980PCP
VI–3
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POLYPROPYLENE BUMPER REPAIR
A6E981850010B02

End Of Sie

YMU980PCQ
VI–4
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PROCEDURE
A6E981850010B03

Repair of polypropylene bumpers having damage that has reached the surface of the polypropylene and are too 
serious to be restored by painting only.

1. Cut the rough edges around the damage with a knife to make it smooth. Sand the area with a sander to make 
an angle of about 45°.

ZUA9818B001

ZUA9818B002
VI–5
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2. Weld the damaged area.
• For repair of a cracked area, melt the crack together with a heat gun and a melting attachment.

• For repair of a hole, degrease the area on both sides of the bumper and apply aluminium tape on the 
reverse side of the damage area.

3. Melt the polypropylene welding rod with a heat gun and deposit it the cracked area.

Note
• Heat the shaded area to melt it.
• Take care not to overlay melt welding rod. If the part is welded with the welding rod melted like jelly, the 

welding strength will be reduced.
• Hold the heat gun 10—20 mm {0.39—0.79 in} from the part being welded.
• Do not move the welding rod until the welded parts cool.

ZUA9818B003

ZUA9818B005

ZUA9818B004

ZUA9818B006
VI–6
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4. Sand the surface of the polypropylene gradually as it is easily melted by the abrasion heat. Sand the area to 
which repair agent will be applied.

5. Uniformly apply polypropylene primer with a brush to an area larger than the repaired area. Allow to dry about 
10 minutes at 20 °C {68 °F}.

6. Mix the main agent and the stiffening agent in a ratio of one to one. Apply the mixed repair agent to the 
damaged area.

Note
• When mixing the main and stiffening agents, take care not to allow bubbles to form.
• The repair agent hardens quickly (about 5 minutes); proceed with the work immediately after mixing the 

agents.
• Allow about 30 minutes to dry (20 °C {68 °F}) before sanding.

The repair agent is a two part epoxy adhesive.
When the repair agent hardens, it will provide a good finish with the same flexibility as the polypropylens.
The repair agent for a urethane bumper is also a two part adhesive compound. However, this is different from 
that for a polypropylene bumper. If the incorrect repair agent is used, the repair will be faulty.

YMU980PCX

YMU980PCY

YMU980PCZ
VI–7
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7. Sand the area with #180—240 sandpaper.

Note
• If excessive force is applied to the area when sanding, the surface will be damaged.
• If fuzz remains around the repaired area, melt it with a heat gun.

8. Degrease the painted surface.
9. Mix the primer and the hardener at a ratio of one to one. Apply the primer to the repaired area and the surface 

of the bumper with a brush or spray.

Use the primer within 16 hours after it is mixed.

Note
• Polypropylene primer will dissolve even after drying if it is wiped with solvent. Use only water to clean 

around the primer.

10. Allow the part to dry.

YMU980PD0

YMU980PD1
VI–8
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11. Add the softener to the urethane primer surfacer and spray it on the repaired area.
a. Mixing method

Urethane primer surfacer + Softener..... Mixture A
Mixture A + hardener..... Mixture B
Dilute mixture B with thinner to spray on bumper

b. Viscosity
14—16 seconds/viscosimeter 20 °C {68 °F}

Note
• Mix the solutions at the specified ratio.

c. Spray pressure
300—400 kPa {3—4 kgf/cm2, 43—57 psi}

d. Standard film thickness
30—40 µ

e. Spray method
Spot-spray primer surfacrer on bumper three of four times

12. Air drying 20 °C {68 °F} — 8 hours minimum.
Forced drying 60 °C {140 °F} — 1 hour

13. Lightly sand the complete surface of the bumper with #400—#600 sandpaper. Do not expose the surface of the 
polypropylene. (Wet or dry sanding is acceptable.)

14. Wipe the complete surface of the bumper with degreasing agent. Quickly wipe the surface with a clean rag to 
degrease it.

15. Apply a matching coat of body color to the polypropylene bumper.

Note
• Be sure to use only urethane primer for a urethane bumper and polypropylene primer for a polypropylene 

bumper. Other paints for repairing a polypropylene bumper are the same as those for the urethane 
bumper.

16. Air drying 20 °C {68 °F} — 8 hours minimum.
Forced drying 60 °C {140 °F} — 1 hour

Note
• Let the part air dry when possible as forced drying could cause bubbles in the top coat.

End Of Sie

YMU980PD2
VI–9
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PRIMARY COLOR MIXTURE CHART FOR BODY COLORS
A6E982089000B01

• This is the primary color mixture chart for body colors.
• Please use the paint available in your country.
• A blank column indicates that there is no primary color available.

AKZO

PRIMARY COLOR MIXTURE CHART FOR BODY COLORS

COLOR
 CODE COLOR NAME

KIND OF PAINT POLYXITHANE/POLYURETHANE
LABEL AUTOBASE AUTOCRYL

INGREDIENTS CC/CC
g{oz}

CC/CC
g{oz}

A3E CLASSIC RED CLE

956 VIOLET-RED 
TRANSPARENT 537.0 {18.94}

559 RED OXIDE 544.2 {19.20}

528 RED MAROON 
TRANSPARENT 621.4 {21.92}

359 BRILLIANT RED 777.7 {27.43} 989.8 {34.91}
00 WHITE 778.2 {27.45}

744 MIXING BLACK 781.9 {27.58}

538 BRIGHT MAROON 
TRANSPARENT 989.9 {34.92}

A4D ARCTIC WHITE CLE

00 WHITE 1,172.5 {41.36} 1,283.0 {45.26}
558 LIGHT OXIDE YELLOW 1,173.9 {41.41}
744 MIXING BLACK 1,175.5 {41.46}
971 VIOLET TRANSPARENT 1,283.6 {45.28}
904 DARK BLUE 1,284.5 {45.31}
744 MIXING BLACK 1,286.3 {45.37}
558 LIGHT OXIDE YELLOW 1,292.5 {45.59}

16W BLACK MC

400 DEEP BLACK 454.3 {16.02]

334YA YELLOW GOLD 
PALIOCROM 457.2 {16.13}

333DF SILVER DOLLAR FINE 476.4 {16.80}

777 LIGHT GRAY 
TRANSPARENT 540.6 {19.07}

505 RED SEMI-
TRANSPARENT 614.4 {21.67}

261 BRIGHT BLUE 
TRANSPARENT 958.5 {33.81}

18J GRACE GREEN MC

732 DARK GREEN 
TRANSPARENT 545.1 {19.23}

333M MIXING METALLIC 
MEDIUM COARSE 550.9 {19.43}

777 LIGHT GRAY 
TRANSPARENT 565.6 {19.95}

575 BLUE TRANSPARENT 603.9 {21.30}

333PG YELLOW(GOLD)PEARL-
EFFECT MIXING COLOR 642.2 {22.65}

400 DEEP BLACK 755.6 {26.65}

333P WHITE PEARL-EFFECT 
MIXING COLOR 870.9 {30.72}

952 DARK RED OXIDE 
TRANSPARENT 996.6 {35.15}
VII–2



PRIMARY COLOR MIXTURE CHART FOR BODY COLORS 

VII

3360-1E-02C.book  3 ページ  ２００２年３月１３日　水曜日　午後８時３分
24E SPARKLING SILVER M

333DC SILVER DOLLAR 
METALLIC COARSE 479.9 {16.93}

952 DARK RED OXIDE 
TRANSPARENT 493.8 {17.42}

777 LIGHT GRAY 526.2 {18.56}
977 DARK OXIDE YELLOW 560.9 {19.78}
666 CORRECTION BINDER 676.8 {23.87}

333EC MIXING METALLIC 
EXTRA COARSE 978.2 {34.50}

25B BLUE PACIFIC MC

261 BRIGHT BLUE 
TRANSPARENT 496.5 {17.51}

777 LIGHT GRAY 506.2 {17.86}
400 DEEP BLACK 537.5 {18.96}

333CC MIXING METALLIC VERY 
COARSE 581.9 {20.53}

341 BLUE GREEN 630.2 {22.23}
971 VIOLET TRANSPARENT 724.6 {25.56}

333PB BLUE PEARL-EFFECT 
MIXING COLOR 966.1 {34.08}

25C CANARY YELLOW MC

FIRST COAT
297 LIGHT YELLOW 521.4 {18.39}
744 MIXING BLACK 525.2 {18.53}
360 RED OXIDE 542.4 {19.13}
361 RED YELLOW 607.0 {21.41}
00 WHITE 1,077.2 {38.00}

SECOND COAT
666 CORRECTION BINDER 746.4 {26.33}

332XS XIRALLIC CRYSTAL 
SILVER 794.2 {28.01}

332XG XIRALLIC SUNBEARN 
GOLD 861.2 {30.38}

777 LIGHT GRAY 956.9 {33.75}

25D SNOWFLAKE WHITE 
PEARL MC

FIRST COAT
00 WHITE 1,172.7 {41.37}

744 MIXING BLACK 1,174.2 {41.42}
558 LIGHT OXIDE YELLOW 1,175.6 {41.47}

SECOND COAT

332XS XIRALLIC CRYSTAL 
SILVER 481.3 {16.98}

332XG XIRALLIC SUNBEARN 
GOLD 529.4 {18.67}

777 LIGHT GRAY 649.7 {22.92}
666 CORRECTION BINDER 962.5 {33.95}

25E STRATO BLUE MC

332VA VIOLET PEARL 390.6 {13.78}
777 LIGHT GRAY 401.1 {14.15}

956 VIOLET-RED 
TRANSPARENT 425.1 {14.99}

261 BRIGHT BLUE 
TRANSPARENT 507.7 {17.91}

333PB BLUE PEARL-EFFECT 
MIXING COLOR 612.9 {21.62}

400 DEEP BLACK 736.1 {25.96}
341 BLUE GREEN 973.5 {34.34}

COLOR
 CODE COLOR NAME

KIND OF PAINT POLYXITHANE/POLYURETHANE
LABEL AUTOBASE AUTOCRYL

INGREDIENTS CC/CC
g{oz}

CC/CC
g{oz}
VII–3
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25F GARNET RED MC

334XR XIRALLIC RADIANT RED 352.2 {12.42}
400 DEEP BLACK 378.8 {13.36}

538 BRIGHT MAROON 
TRANSPARENT 449.2 {15.84}

777 LIGHT GRAY 543.1 {19.16}

956 VIOLET-RED 
TRANSPARENT 746.6 {26.34}

262 RED TRANSPARENT 973.5 {34.34}

25G TITANIUM GRAY M

333DC SILVER DOLLAR 
METALLIC COARSE 409.9 {14.46}

777 LIGHT GRAY 429.5 {15.15}

261 BRIGHT BLUE 
TRANSPARENT 472.3 {16.66}

744 MIXING BLACK 639.3 {22.55}

333PR RED PEARL-EFFECT 
MIXING COLOR 982.3 {34.65}

25H SILVER CONTRAIL M

333DC SILVER DOLLAR 
METALLIC COARSE 965.4 {34.05}

777 LIGHT GRAY 967.1 {34.11}
101 OPAL 971.4 {34.26}
400 DEEP BLACK 977.8 {34.49}

732 DARK GREEN 
TRANSPARENT 986.1 {34.78}

COLOR
 CODE COLOR NAME

KIND OF PAINT POLYXITHANE/POLYURETHANE
LABEL AUTOBASE AUTOCRYL

INGREDIENTS CC/CC
g{oz}

CC/CC
g{oz}
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E.l.du pont de nemours &Co.(lnc.)

COLOR 
CODE COLOR NAME

KIND OF PAINT POLYXITHANE/POLYURETHANE
LABEL CRONAR CRONAR -

INGREDIENTS CENTARI 6000
g{oz}

CENTARI 600
g{oz}

CENTARI 500
g{oz}

A3E CLASSIC RED 
CLE

AM 64 MAGENTA 240.4 {8.48} 184.1 {6.49}
AM 50 BRILLIANT RED 440.7 {15.54} 337.4 {11.90}
AM 66 RED VIOLET 460.7 {16.25} 352.8 {12.44}

AM 150 BINDER 935.6 {33.00}
XB 155 M.S. BINDER 950.4 {33.52}

A4D ARCTIC WHITE 
CLE

AM1 WHITE H.S. 663.9 {23.42} 622.3 {21.95}
AM7 BLACK L.S. 677.4 {23.89} 635.0 {22.40}

AM82 YELLOW OXIDE L.S. 679.3 {23.96} 636.8 {22.46}
AB 150 B/C BALANCER 1,167.0 {41.16}
XB 155 M.S. BINDER 1,187.8 {41.90}

16W BLACK MC

AM6 BLACK H.S. 174.4 {6.15}
4530S FLOP CONTROL AGENT 252.9 {8.92}
AM14 COARSE ALUMINIUM 255.1 {9.00}
AM74 BLUE PEARL 263.6 {9.30}
AB150 B/C BALANCER 772.8 {27.26}
1B160 BINDER 925.6 {32.65}

18J GRACE GREEN 
MC

AM27 TRANSPARENT BLUE 94.9 {3.35}
AM32 GREEN 170.5 {6.01}
AM5 JET BLACK 235.6 {8.31}

4530S FLOP CONTROL AGENT 287.4 {10.14}
AM75 SUPER GREEN PEARL 326.2 {11.51}
AM76 GOLD PEARL 341.8 {12.06}
XB155 M.S. BINDER 715.5 {25.24}
XB165 M.S. BINDER 950.2 {33.52}

24E SPARKLING 
SILVER M

AM95 BR COARSE ALUMINIUM 127.6 {4.50} 110.2 {3.89}
AM11 MEDIUM ALUMINIUM 185.8 {6.55} 160.4 {5.66}
AM90 TRANSOXIDE YELLOW 206.9 {7.30} 178.7 {6.30}
AM91 TRANSOXIDE RED 214.4 {7.56} 185.2 {6.53}
AM2 WHITE L.S. 219.3 {7.74} 189.4 {6.68}
AM5 JET BLACK 221.8 {7.82} 191.5 {6.75}

AB150 B/C BALANCER 546.6 {19.28}
AB160 BINDER 945.5 {33.35}
XB155 M.S. BINDER 436.5 {15.40}
XB165 M.S. BINDER 958.0 {33.79}

25B BLUE PACIFIC 
MC

AM27 TRANSPARENT BLUE 239.0 {8.43} 194.6 {6.86}
AM74 BLUE PEARL 347.8 {12.27} 283.2 {9.99}
AM62 TRANSPARENT RED 422.6 {14.91} 344.1 {12.14}
4530S FLOP CONTROL AGENT 466.0 {16.44} 379.4 {13.38}
AM29 LIGHT BLUE 484.7 {17.10} 394.6 {13.92}
AM5 JET BLACK 500.6 {17.66} 407.6 {14.38}

AM17 BRIGHT-FINE ALUMINIUM 503.1 {17.75} 409.5 {14.44}
AB 150 B/C BALANCER 941.3 {33.20}
XB 155 M.S. BINDER 952.3 {33.59}

25C CANARY 
YELLOW MC

Please contact with your distributor or Du Pont office for the formula.
Du pont is ready to provide the specialized color of CANARY YELLOW MC as a ready-to-use 
product.
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25D

SNOWFLAKE@
WHITE PEARL 

MC
COLOR BASE

AM1 WHITE H.S. 655.7 {23.13}

AB150 B/C BALANCER 1,186.9 {41.87}

SNOWFLAKE 
WHITE PEARL 

MC
PEARL BASE

M8819 SILVER CRYSTAL(FAC 
PAC) 844.7 {29.80}

4530S FLOP CONTROL AGENT 930.9 {32.84}
AM2 WHITE L.S. 936.9 {33.05}
AM7 BLACK L.S. 937.9 {33.08}

AM70 FAST BLUE L.S. 938.3 {33.10}

25E STRATO BLUE  
MC

AM27 TRANSPARENT BLUE 144.2 {5.09} 116.5 {4.11}
AM79 VIOLET PEARL 243.1 {8.57} 196.5 {6.93}
AM74 BLUE PEARL 314.2 {11.08} 253.9 {8.96}
AM5 JET BLACK 376.3 {13.27} 304.1 {10.73}

AM20 VIOLET 432.9 {15.27} 349.8 {12.34}
AM66 RED VIOLET 485.1 {17.11} 392.0 {13.83}

AB 150 B/C BALANCER 948.9 {33.47}
XB 155 M.S. BINDER 962.3 {33.94}

25F GARNET RED 
MC

AM64 MAGENTA 228.7 {8.07} 186.5 {6.58}
AM85 TRANS MAROON 331.6 {11.70} 270.4 {9.54}
4530S FLOP CONTROL AGENT 397.2 {14.01} 323.9 {11.43}
AM76 GOLD PEARL 422.4 {14.90} 344.4 {12.15}

AM94 EXTRA COARSE 
ALUMINUM 434.7 {15.33} 354.5 {12.50}

AM5 JET BLACK 443.9 {15.66} 362.0 {12.77}
AM2 WHITE L.S. 452.2 {15.95} 368.7 {13.01}

AB 150 B/C BALANCER 939.1 {33.13}
XB 155 M.S. BINDER 949.9 {33.51}

25G TITANIUM GRAY 
M

AM95 BR COARSE ALUMINIUM 89.6 {3.16} 83.6 {2.95}
AM5 JET BLACK 140.6 {4.96} 131.1 {4.62}

AM28 FAST BLUE H.S. 157.4 {5.55} 146.8 {5.18}
AM20 VIOLET 171.5 {6.05} 159.9 {5.64}
AM84 RED OXIDE L.S. 184.9 {6.52} 172.5 {6.08}
AM2 WHITE L.S. 197.2 {6.96} 183.9 {6.49}

AB 150 B/C BALANCER 597.3 {21.07}
AB 160 BINDER 933.8 {32.94}
XB 155 M.S. BINDER 424.6 {14.98}
XB 165 M.S. BINDER 943.5 {33.28}

25H SILVER 
CONTRAIL  M

AM95 BR COARSE ALUMINIUM 155.2 {5.47} 131.8 {4.65}
4530S FLOP CONTROL AGENT 172.4 {6.08} 146.5 {5.17}
AM31 FIRST GREEN L.S. 189.0 {6.67} 160.6 {5.66}
AM70 FAST BLUE L.S. 203.3 {7.17} 172.7 {6.09}
AM2 WHITE L.S. 211.7 {7.47} 179.8 {6.34}
AM5 JET BLACK 215.3 {7.59} 182.9 {6.45}

AB 150 B/C BALANCER 571.2 {20.15}
AB 160 BINDER 938.1 {33.09}
XB 155 M.S. BINDER 449.8 {15.87}
XB 165 M.S. BINDER 950.1 {33.51}

COLOR 
CODE COLOR NAME

KIND OF PAINT POLYXITHANE/POLYURETHANE
LABEL CRONAR CRONAR -

INGREDIENTS CENTARI 6000
g{oz}

CENTARI 600
g{oz}

CENTARI 500
g{oz}
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STANDOX

COLOR 
CODE COLOR NAME

KIND OF PAINT POLYURETHANE
LABEL STANDOX

MIXING No. CC/CC
g{oz}

A3E CLASSIC RED CLE

861 526.0 {18.55}
566 714.9 {25.22}
576 899.9 {31.74}
564 939.4 {33.14}

A4D ARCTIC WHITE CLE
870 1,120.9 {39.54}
564 1,140.3 {40.22}
574 1,141.9 {40.28}

16W BLACK MC

571 716.5 {25.27}
803 789.6 {27.85}
008 856.2 {30.20}
811 897.0 {31.64}
859 918.2 {32.39}
823 921.9 {32.52}
570 925.6 {32.65}

18J GRACE GREEN MC

571 262.6 {9.26}
573 690.2 {24.35}
823 764.3 {26.96}
824 844.9 {29.80}
008 868.4 {30.63}
588 924.7 {32.62}
802 937.9 {33.08}

24E SPARKLING SILVER M

590 302.2 {10.66}
811 836.2 {29.50}
008 870.9 {30.72}
581 924.6 {32.61}
582 937.9 {33.08}
571 941.7 {33.22}

25B BLUE PACIFIC MC

859 673.3 {23.75}
853 808.0 {28.50}
825 905.7 {31.95}
812 922.5 {32.54}
563 936.0 {33.02}

25C

CANARY YELLOW MC

801 563.2 {19.87}
008 695.7 {24.54}
574 795.1 {28.05}
570 894.4 {31.55}
580 983.9 {34.71}
575 990.5 {34.94}

GROUND
870 1,131.2 {39.90}
571 1,140.6 {40.23}
563 1,143.8 {40.35}

25D

SNOWFLAKE WHITE 
PEARL MC

599 748.5 {26.40}
801 873.2 {30.80}
802 898.2 {31.68}
008 939.8 {33.15}
570 943.9 {33.29}

GROUND
570 1,032.5 {36.42}
564 1,053.6 {37.16}
581 1,054.7 {37.20}
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25E STRATO BLUE MC

853 271.8 {9.59}
825 482.7 {17.03}
571 685.3 {24.17}
821 795.0 {28.04}
859 872.6 {30.78}
569 945.2 {33.34}

25F GARNET RED MC

833 332.3 {11.72}
566 664.6 {23.44}
805 767.6 {27.08}
828 847.4 {29.89}
576 913.8 {32.23}
571 950.4 {33.52}

25G TITANIUM GRAY M

811 477.5 {16.84}
593 716.3 {25.27}
571 823.7 {29.05}
585 888.2 {31.33}
569 912.1 {32.17}
008 924.0 {32.59}
567 933.6 {32.93}

25H SILVER CONTRAIL M

593 505.1 {17.82}
811 926.0 {32.66}
589 932.3 {32.89}
571 934.4 {32.96}

COLOR 
CODE COLOR NAME

KIND OF PAINT POLYURETHANE
LABEL STANDOX

MIXING No. CC/CC
g{oz}
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SPIES HACKER

COLOR 
CODE COLOR NAME

KIND OF PAINT POLYURETHANE
LABEL PERMACRON

INGREDIENTS g{oz}

A3E CLASSIC RED CLE

MB 544 528.2 {18.63}
MB 536 717.7 {25.32}
MB 529 903.5 {31.87}
MB 525 943.2 {33.27}

A4D ARCTIC WHITE
MB 511 1,123.1 {39.62}
MB 525 1,142.6 {40.30}
MB 505 1,144.2 {40.36}

16W BLACK MC

MB 502 713.7 {25.17}
MB 799 780.1 {27.52}
MB 558 814.8 {28.74}
MB 593 853.0 {30.09}
MB 554 874.2 {30.84}
MB 501 918.5 {32.40}
MB 561 922.2 {32.53}

18J GRACE GREEN MC

MB 522 429.4 {15.15}
MB 502 693.0 {24.44}
MB 572 774.0 {27.30}
MB 561 848.3 {29.92}
MB 553 904.8 {31.92}
MB 799 928.3 {32.74}
MB 592 941.5 {33.21}

24E SPARKLING SILVER M

MB 558 532.9 {18.80}
MB 514 834.5 {29.44}
MB 532 888.1 {31.33}
MB 799 922.8 {32.55}
MB 531 936.0 {33.02}
MB 502 939.8 {33.15}

25B BLUE PACIFIC MC

MB 554 672.0 {23.70}
MB 546 806.4 {28.44}
MB 563 903.9 {31.88}
MB 557 920.7 {32.48}
MB 527 934.1 {32.95}

25C

CANARY YELLOW MC

MB 591 562.1 {19.83}
MB 799 694.3 {24.49}
MB 505 793.5 {27.99}
MB 501 892.6 {31.49}
MB 523 981.9 {34.63}
MB 528 988.5 {34.87}

GROUND
MB 511 1,133.5 {39.98}
MB 502 1,142.9 {40.31}
MB 527 1,146.1 {40.43}

25D

SNOWFLAKE WHITE PEARL 
MC

MB 299 747.0 {26.35}
MB 591 871.5 {30.74}
MB 799 913.0 {32.20}
MB 592 937.9 {33.08}
MB 501 942.0 {33.23}

GROUND
MB 501 1,036.7 {36.57}
MB 525 1,057.8 {37.31}
MB 532 1,058.9 {37.35}
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25E STRATO BLUE MC

MB 546 272.3 {9.60}
MB 563 483.7 {17.06}
MB 502 686.7 {24.22}
MB 568 796.6 {28.10}
MB 554 874.3 {30.84}
MB 520 947.1 {33.41}

25F GARNET RED MC

MB 582 331.6 {11.70}
MB 536 663.3 {23.40}
MB 595 766.1 {27.02}
MB 564 845.7 {29.83}
MB 529 912.0 {32.17}
MB 502 948.5 {33.46}

25G TITANIUM GRAY M

MB 558 487.5 {17.20}
MB 513 717.7 {25.32}
MB 502 825.3 {29.11}
MB 552 890.0 {31.39}
MB 520 913.9 {32.24}
MB 799 925.8 {32.66}
MB 506 935.5 {33.00}

25H SILVER CONTRAIL M

MB 513 504.1 {17.78}
MB 558 924.1 {32.60}
MB 538 930.4 {32.82}
MB 502 932.5 {32.89}

COLOR 
CODE COLOR NAME

KIND OF PAINT POLYURETHANE
LABEL PERMACRON

INGREDIENTS g{oz}
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Nexa Autocolor

COLOR 
CODE COLOR NAME

KIND OF PAINT POLYURETHANE
LABEL AUTOCOLOR

INGREDIENTS 1L
g{oz}

5L
g{oz}

A3E CLASSIC RED CLE

P425-941 461.9 {16.29} 2,309.5 {81.46}
P429-976 558.5 {19.70} 2,792.5 {98.50}
P425-900 562.6 {19.84} 2,813.0 {99.22}
P425-921 678.6 {23.94} 3,393.0 {119.68}
P192-474 1,017.4 {35.89} 5,087.0 {179.44}

A4D ARCTIC WHITE CLE

P425-900 772.0 {27.23} 3,860.0 {136.16}
P420-918RT 776.8 {27.40} 3,884.0 {137.00}
P420-960RT 778.0 {27.44} 3,890.0 {137.21}
P420-904RT 795.9 {28.07} 3,979.5 {140.37}

P192-475 1,193.3 {42.09} 5,966.5 {210.46}

16W BLACK MC

P425-0948 356.1 {12.56} 1,780.5 {62.80}
P420-0902RT 388.6 {13.71} 1,943.0 {68.54}

P425-0988 410.6 {14.48} 2,053.0 {72.42}
P420-0920 424.0 {14.96} 2,120.0 {74.78}
P425-0922 456.5 {16.10} 2,282.5 {80.51}
P426-PP07 524.5 {18.50} 2,622.5 {92.50}
P192-0500 957.2 {33.76} 4,786.0 {168.82}

18J GRACE GREEN MC

P426-PP65 138.7 {4.89} 693.5 {24.46}
P425-0948 263.7 {9.30} 1,318.5 {46.51}
P420-0938 314.5 {11.09} 1,572.5 {55.47}
P426-PP60 338.9 {11.95} 1,694.5 {59.77}
P420-902RT 356.5 {12.57} 1,782.5 {62.87}
P420-0982 398.5 {14.06} 1,992.5 {70.28}
P425-0922 464.9 {16.40} 2,324.5 {81.99}
P425-0954 594.8 {20.98} 2,974.0 {104.90}
P192-0500 976.7 {34.45} 4,883.5 {172.26}

24E SPAKING SILVER M

P425-984 396.5 {13.99} 1,982.5 {69.93}
P420-938 419.0 {14.78} 2,095.0 {73.90}
P420-942 429.7 {15.16} 2,148.5 {75.78}
P420-982 451.2 {15.92} 2,256.0 {79.58}
P425-989 634.8 {22.39} 3,174.0 {111.96}
P192-528 976.7 {34.45} 4,883.5 {172.26}

25B BLUE PACIFIC MC

P426-PP07 258.2 {9.11} 1,291.0 {45.54}
P425-922 345.3 {12.18} 1,726.5 {60.90}
P420-920 423.6 {14.94} 2,118.0 {74.71}
P420-938 448.1 {15.81} 2,240.5 {79.03}
P425-948 487.2 {17.19} 2,436.0 {85.93}
P425-957 572.3 {20.19} 2,861.5 {100.93}

P426-PP63 729.8 {25.74} 3,649.0 {128.71}
P192-500 978.2 {34.50} 4,891.0 {172.52}

25C CANARY 
YELLOW MC

GROUND 
COAT

P420-905 299.1 {10.55} 1,495.5 {52.75}
P425-900 419.2 {14.79} 2,096.0 {73.93}
P420-926 430.1 {15.17} 2,150.5 {75.86}
P429-937 728.1 {25.68} 3,640.5 {128.41}
P192-475 1,091.6 {38.50} 5,458.0 {192.52}

BASE COAT

P426-PP05 14.2 {0.50} 71.0 {2.50}
P426-PP09 18.9 {0.67} 94.5 {3.33}
P192-500 530.0 {18.69} 2,650.0 {93.47}
P190-376 948.1 {33.44} 4,740.5 {167.21}
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25D

SNOW-
FLAKE 
WHITE 

PEARL MC

GROUND 
COAT

P425-900 786.5 {27.74} 3,932.5 {138.71}
P420-910RT 787.7 {27.78} 3,938.5 {138.92}
P420-904RT 798.5 {28.17} 3,992.5 {140.83}

P192-475 1,197.1 {42.23} 5,985.5 {211.13}

TOP COAT

P426-PP05 62.8 {2.22} 314.0 {11.08}
P426-PP09 74.2 {2.62} 371.0 {13.09}
P192-500 556.3 {19.62} 2,781.5 {98.11}
P190-376 950.9 {33.54} 4,754.5 {167.71}

25E STRATO BLUE MC

P420-930 202.4 {7.14} 1,012.0 {35.70}
P420-920 271.8 {9.59} 1,359.0 {47.94}
P425-922 333.5 {11.76} 1,667.5 {58.82}
P425-948 383.6 {13.53} 1,918.0 {67.65}

P426-PP64 453.0 {15.98} 2,265.0 {79.89}
P426-PP07 582.1 {20.53} 2,910.5 {102.66}
P192-500 963.7 {33.99} 4,818.5 {169.96}

25F GARNET RED MC

P429-923 360.2 {12.71} 1,801.0 {63.53}
P426-HE01 453.2 {15.99} 2,266.0 {79.93}
P420-938 534.3 {18.85} 2,671.5 {94.23}

P426-PP09 553.1 {19.51} 2,765.5 {97.55}
P425-984 562.0 {19.82} 2,810.0 {99.12}
P429-976 608.5 {21.46} 3,042.5 {107.32}
P420-933 700.5 {24.71} 3,502.5 {123.54}

P426-PP08 920.2 {32.46} 4,601.0 {162.29}
P192-500 989.5 {34.90} 4,947.5 {174.51}

25G TITANIUM GRAY M

P425-989 323.3 {11.40} 1,616.5 {57.02}
P425-950 381.9 {13.47} 1,909.5 {67.35}
P420-938 402.4 {14.19} 2,012.0 {70.97}
P429-976 413.1 {14.57} 2,065.5 {72.86}
P420-907 419.9 {14.81} 2,099.5 {74.06}
P425-922 434.6 {15.33} 2,173.0 {76.65}
P420-930 457.1 {16.12} 2,285.5 {80.62}
P425-992 634.9 {22.40} 3,174.5 {111.98}
P192-528 976.8 {34.46} 4,884.0 {172.28}

25H SILVER CONTRAIL M

P425-992 477.0 {16.83} 2,385.0 {84.13}
P425-989 526.8 {18.58} 2,634.0 {92.91}

P420-960RT 535.6 {18.89} 2,678.0 {94.46}
P425-957 539.5 {19.03} 2,697.5 {95.15}
P425-948 545.4 {19.24} 2,727.0 {96.19}
P420-938 565.9 {19.96} 2,829.5 {99.81}

P420-918RT 634.2 {22.37} 3,171.0 {111.85}
P192-528 975.6 {34.41} 4,878.0 {172.06}

COLOR 
CODE COLOR NAME

KIND OF PAINT POLYURETHANE
LABEL AUTOCOLOR

INGREDIENTS 1L
g{oz}

5L
g{oz}
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PPG INDUSTRIES

COLOR 
CODE COLOR NAME

KIND OF PAINT POLYURETHANE
LABEL DELTRON

INGREDIENTS 1L
g{oz} NOTE

A3E CLASSIC RED CLE

752 670.0 {23.63}
746 875.0 {30.86}
791 953.0 {33.62}
756 957.9 {33.79}

A4D ARCTIC WHITE CLE

753 1,237.9 {43.66}
745 1,239.0 {43.70}
742 1,239.4 {43.71}
740 1,239.6 {43.72}

16W BLACK MC

740 672.0 {23.70}
763 864.0 {30.48}
952 901.1 {31.78}
953 936.1 {33.02}
752 950.1 {33.51}
753 952.9 {33.61}

18J GRACE GREEM MC

957 336.0 {11.85}
797 599.0 {21.13}
740 799.0 {28.18}
754 948.0 {33.44}
759 959.2 {33.83}
753 962.0 {33.93}

24E SPARKLING SILVER M

952 917.0 {32.35}
743 947.6 {33.43}
745 958.3 {33.80}
779 960.9 {33.89}
740 961.9 {33.93}

25B BLUE PACIFIC MC

776 534.0 {18.84}
763 813.0 {28.68}
755 890.0 {31.39}
958 919.6 {32.44}
770 943.3 {33.27}
740 964.1 {34.01}

25C

CANARY YELLOW MC
COLOR BASE

744 524.0 {18.48}
753 870.0 {30.69}
794 1,080.0 {38.10}
756 1,084.2 {38.24}
792 1,087.3 {38.35}

CANARY YELLOW MC
PEARL BASE

941 781.0 {27.55}
956 876.0 {30.90}
960 932.0 {32.87}

25D

SNOWFLAKE WHITE 
PEARL MC

COLOR BASE
753 1,240.0 {43.74}

SNOWFLAKE WHITE 
PEARL MC

PEARL BASE

751 602.0 {21.23}
941 919.0 {32.42}
753 960.2 {33.87}
759 976.0 {34.43}
755 976.4 {34.44}
756 976.7 {34.45}
741 976.8 {34.46}
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25E STRATO BLUE MC

958 336.0 {11.85}
776 653.0 {23.03}
763 768.0 {27.09}
740 869.0 {30.65}
755 965.0 {34.04}

25F GARNET RED MC

775 343.0 {12.10}
774 511.0 {18.02}
793 679.0 {23.95}
955 818.0 {28.85}
759 891.0 {31.43}
756 955.0 {33.69}
753 957.2 {33.76}

25G TITANIUM GRAY M

952 682.0 {24.06}
756 911.0 {32.13}
741 928.6 {32.75}
755 939.3 {33.13}
955 950.0 {33.51}
799 958.0 {33.79}

25H SILVER CONTRAIL M

952 936.0 {33.02}
759 943.5 {33.28}
740 949.5 {33.49}
797 953.5 {33.63}
963 956.7 {33.75}
743 959.2 {33.83}
753 960.2 {33.87}

COLOR 
CODE COLOR NAME

KIND OF PAINT POLYURETHANE
LABEL DELTRON

INGREDIENTS 1L
g{oz} NOTE
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DIAMONT

COLOR 
CODE COLOR NAME

KIND OF PAINT POLYURETHANE
LABEL DIAMONT BASE

g{oz}

SOLO DE 
DIAMONT BASE

g{oz}INGREDIENTS

A3E CLASSIC RED CLE

BC 020 REDUCER(THINNER) 88.0 {3.10}
BC 832 RED 2 618.7 {21.82}
BC 816 ORGANIC BRIGHT RED 915.4 {32.29}
BC 250 CARBON BLACK 2 923.8 {32.59}

A4D ARCTIC WHITE CLE

BC 020 REDUCER(THINNER) 88.0 {3.10}
BC 190 WHITE 962.4 {33.95}
BC 209 BLACK TINT 1,030.3 {36.34}
BC 609 YELLOW TINT 1,078.9 {38.06}
BC 809 RED TINT 1,093.6 {38.57}

16W BLACK MC

BC 020 REDUCER(THINNER) 88.0 {3.10}
BC 200 CARBON BLACK 667.8 {23.56}
BC 406 PHTALO BLUE 3 742.7 {26.20}
BC 470 INDO BLUE 809.1 {28.54}
BC 118 BLUE PEARL 842.1 {29.70}

BC 171 MEDIUM ROUND 
ALUMINUM 867.4 {30.60}

BC 805 IRON RED 876.9 {30.93}
BC 101 FLOP CONTROL 916.8 {32.34}

18J GRACE GREEN MC

BC 020 REDUCER(THINNER) 88.0 {3.10}
BC 500 PHTALO GREEN 1 393.4 {13.88}
BC 200 CARBON BLACK 1 653.5 {23.05}

BC 1255 GREEN PEARL 781.8 {27.58}
BC 406 PHTALO PEARL 3 882.3 {31.12}
BC 105 WHITE TINT 895.3 {31.58}
BC 101 FLOP CONTROL 926.7 {32.69}

24E SPARKLING SILVER M

BC 020 REDUCER(THINNER) 88.0 {3.10}

BC 171 MEDIUM ROUND 
ALUMINUM 735.1 {25.93}

BC 600 INORGANIC YELLOW 1 839.5 {29.61}
BC 180 COARSE ALUMINUM 882.9 {31.14}
BC 200 CARBON BLACK 1 918.5 {32.40}
BC 805 IRON RED 2 929.9 {32.80}

25B BLUE PACIFIC MC

BC 020 REDUCER(THINNER) 88.0 {3.10}
BC 406 PHTALO PEARL 3 382.5 {13.49}
BC 118 BLUE PEARL 587.2 {20.71}
BC 400 PHTALO BLUE 1 789.5 {27.85}
BC 300 VIOLET 869.4 {30.67}
BC 200 CARBON BLACK 1 894.9 {31.57}

BC 140 MEDIUM FINE 
ALUMINUM 916.1 {32.31}

BC 171 MEDIUM ROUND 
ALUMINUM 926.4 {32.68}
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25C CANARY YELLOW MC

GROUND COAT
BC 020 REDUCER(THINNER) 88.0 {3.10}
BC 621 ORGANIC YELLOW 2 500.1 {17.64}
BC 190 WHITE 857.0 {30.23}
BC 615 ORGANIC YELLOW 3 983.4 {34.69}
BC 805 IRON RED 2 1,016.7 {35.86}
BC 250 LAMP BLACK 1,026.0 {36.19}

COLOR BASE
BC 020 REDUCER(THINNER) 88.0 {3.10}
BC 111 WHITE PEARL 339.8 {11.99}
BC 100 MIXING CLEAR 551.1 {19.44}
BC 605 INORGANIC YELLOW 2 709.4 {25.02}
CB 63L CRYSTAL BRASS 780.0 {27.51}
BC 621 ORGANIC YELLOW 2 824.2 {29.07}
BC 615 ORGANIC YELLOW 3 837.1 {29.53}
BC 101 FLOP CONTROL 969.3 {34.19}

25D SNOWFLAKE WHITE 
PEARL MC

GROUND COAT
BC 020 REDUCER(THINNER) 88.0 {3.10}
BC 190 WHITE 1,010.9 {35.66}
BC 209 BLACK TINT 1,058.6 {37.34}
BC 809 RED TINT 1,080.7 {38.12}
BC 609 YELLOW TINT 1,097.2 {38.70}
BC 409 BLUE TINT 1,103.6 {38.93}

PEARL BASE
BC 020 REDUCER(THINNER) 88.0 {3.10}
BC 100 MIXING CLEAR 721.9 {25.46}
BC 111 WHITE PEARL 779.3 {27.49}
BC 1265 GOLD PEARL 2 804.4 {28.37}
BC 101 FLOP CONTROL 910.9 {32.13}

25E STRATO BLUE MC

BC 020 REDUCER(THINNER) 88.0 {3.10}
BC 200 CARBON BLACK 1 290.4 {10.24}
BC 100 MIXING CLEAR 479.2 {16.90}
BC 400 PHTALO BLUE 1 646.4 {22.80}
BC 406 PHTALO PEARL 3 725.3 {25.58}
BC 118 BLUE PEARL 794.2 {28.01}
BC 300 VIOLET 860.3 {30.35}
CB 34M CRYSTAL VIOLET 923.2 {32.56}
BC 111 WHITE PEARL 931.3 {32.85}

25F GARNET RED MC

BC 020 REDUCER(THINNER) 88.1 {3.11}
BC 820 MAROON 1 423.7 {14.95}
BC 840 MAGENTA 658.7 {23.23}
BC 115 RUSSET PEARL 742.6 {26.19}
BC 200 CARBON BLACK 1 771.8 {27.22}
BC 1265 GOLD PEARL 2 796.8 {28.11}
BC 101 FLOP CONTROL 927.1 {32.70}

COLOR 
CODE COLOR NAME

KIND OF PAINT POLYURETHANE
LABEL DIAMONT BASE

g{oz}

SOLO DE 
DIAMONT BASE

g{oz}INGREDIENTS
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25G TITANIUM GRAY M

BC 020 REDUCER(THINNER) 88.0 {3.10}

BC 175 MEDIURM SHINY 
ALUMIUIUM 639.4 {22.55}

BC 200 CARBON BLACK 1 739.5 {26.08}
BC 115 RUSSET PEARL 822.8 {29.02}
BC 180 COARSE ALUMINUM 866.8 {30.57}
BC 410 PHTALO BLUE 2 892.1 {31.47}
BC 300 VIOLET 915.0 {32.28}
BC 250 LAMP BLACK 926.7 {32.69}
BC 101 FLOP CONTROL 936.0 {33.02}

25H SILVER CONTRAIL M

BC 020 REDUCER(THINNER) 88.0 {3.10}

BC 171 MEDIUM ROUND 
ALUMINUM 787.3 {27.77}

BC 170 MEDIUM ALUMINIUM 854.7 {30.15}
BC 200 CARBON BLACK 1 883.9 {31.18}
BC 510 PHTALO GREEN 2 893.4 {31.51}
BC 406 PHTALO PEARL 3 902.6 {31.84}
BC 101 FLOP CONTROL 928.3 {32.74}

COLOR 
CODE COLOR NAME

KIND OF PAINT POLYURETHANE
LABEL DIAMONT BASE

g{oz}

SOLO DE 
DIAMONT BASE

g{oz}INGREDIENTS
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GLASURIT

COLOR 
CODE COLOR NAME

KIND OF PAINT POLYURETHANE

LABEL GLASSOMAX
BASE COAT 

GLASSODUR
PUR TOP COAT 21-

INGREDIENTS g{oz} g{oz}

A3E CLASSIC RED CLE

352-91 173.8 {6.13}
A 352 646.0 {22.79}
A 324 910.8 {32.13}
A 974 918.2 {32.39}

A4D ARCTIC WHITE CLE

352-91 173.8 {6.13}
M 25 950.9 {33.54}
A 927 1,011.3 {35.67}
A 137 1,054.5 {37.20}
A 307 1,067.6 {37.66}

16W BLACK MC

M99/19 30.0 {1.06}
69-M505 70.0 {2.47}

A 098 80.0 {2.82}
A 531 135.0 {4.76}
A 555 215.0 {7.58}
A 926 988.0 {34.85}
A 105 1,000.0 {35.27}

18J GRACE GREEN MC

35291 174.2 {6.14}
M 600 288.3 {10.17}
A 640 561.0 {19.79}
A 926 791.8 {27.93}
A 555 880.7 {31.07}
A 125 891.8 {31.46}
M 1 919.4 {32.43}

24E SPARKLING SILVER M

352-91 173.8 {6.13}
M 99/19 748.9 {26.42}
M 99/20 787.5 {27.78}
A 136 880.4 {31.05}
A 926 912.0 {32.17}
M 306 922.1 {32.53}

25B BLUE PACIFIC MC

352-91 173.8 {6.13}
M 505 355.8 {12.55}

M 99/10 374.6 {13.21}
M 99/19 383.8 {13.54}
A 555 645.4 {22.77}
A 552 825.3 {29.11}
A 427 896.3 {31.62}
A 926 919.0 {32.42}
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25C CANARY YELLOW MC

GROUND COAT
352-91 173.8 {6.13}
A 143 540.1 {19.05}
M 25 857.1 {30.23}
M 146 969.4 {34.19}
M 306 999.0 {35.24}
A 974 1,007.2 {35.53}

COLOR BASE
352-91 173.8 {6.13}
M 010 397.9 {14.04}
E 910 460.6 {16.25}
M 0 648.4 {22.87}

M 105 789.1 {27.83}
A 143 828.4 {29.22}
M 146 839.8 {29.62}
M 1 957.2 {33.76}

25D SNOWFLAKE WHITE 
PEARL MC

GROUND COAT
352-91 173.8 {6.13}
M 25 994.0 {35.06}
A 927 1,036.4 {36.56}
A 307 1,056.0 {37.25}
A 137 1,070.7 {37.77}
A 553 1,076.4 {37.97}

PEARL BASE
352-91 173.8 {6.13}
M 010 224.9 {7.93}
M 179 247.2 {8.72}
M 0 810.6 {28.59}
M 1 905.3 {31.93}

25E STRATO BLUE MC

352-91 173.8 {6.13}
M 505 235.0 {8.29}
E 440 290.9 {10.26}
M 010 298.0 {10.51}
A 926 478.2 {16.87}
M 0 646.0 {22.79}

A 552 794.7 {28.03}
A 555 864.8 {30.50}
A 427 923.5 {32.57}

25F GARNET RED MC

352-91 173.8 {6.13}
M 800 248.4 {8.76}
M 179 270.6 {9.54}
A 347 569.0 {20.07}
A 353 778.0 {27.44}
A 926 804.0 {28.36}
M 1 919.8 {32.44}

COLOR 
CODE COLOR NAME

KIND OF PAINT POLYURETHANE

LABEL GLASSOMAX
BASE COAT 

GLASSODUR
PUR TOP COAT 21-

INGREDIENTS g{oz} g{oz}
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End Of Sie

25G TITANIUM GRAY M

352-91 173.8 {6.13}
M 99/22 663.8 {23.41}
M 800 737.9 {26.03}

M 99/20 777.0 {27.41}
A 926 866.0 {30.55}
A 548 888.4 {31.34}
A 427 908.8 {32.06}
A 974 919.2 {32.42}
M 1 927.5 {32.72}

25H SILVER CONTTAIL M

352-91 173.8 {6.13}
M 99/19 795.4 {28.06}
M 99/12 855.3 {30.17}
A 926 881.3 {31.09}
A 696 889.8 {31.39}
A 555 898.0 {31.68}
M 1 920.8 {32.48}

COLOR 
CODE COLOR NAME

KIND OF PAINT POLYURETHANE

LABEL GLASSOMAX
BASE COAT 

GLASSODUR
PUR TOP COAT 21-

INGREDIENTS g{oz} g{oz}
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FOREWORD

This manual explains the disassembly, 
inspection, repair, and reassembly 
procedures for the above-indicated engine. 
In order to do these procedures safety, 
quickly, and correctly, you must first read 
this manual and any other relevant service 
materials carefully.

The information in this manual is current 
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after that time will not be reflected in 
this particular manual. Therefore, the contents 
of this manual may not exactly match 
the mechanism that you are currently 
serving.
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WARNING
Servicing a vehicle can be dangerous. If you have not received 
service-related training, the risks of injury, property damage, and 
failure of servicing increase. The recommended servicing procedures 
for the vehicle in this workshop manual were developed with 
Mazda-trained technicians in mind. This manual may be useful to 
non-Mazda trained technicians, but a technician with our 
service-related training and experience will be at less risk when 
performing service operations. However, all users of this manual are 
expected to at least know general safety procedures.

This manual contains "Warnings" and "Cautions" applicable to risks 
not normally encountered in a general technician's experience. 
They should be followed to reduce the risk of injury and the risk that 
improper service or repair may damage the vehicle or render it unsafe. 
It is also important to understand that the "Warnings" and "Cautions" 
are not exhaustive. It is impossible to warn of all the hazardous 
consequences that might result from failure to follow the procedures.

The procedures recommended and described in this manual are 
effective methods of performing service and repair. Some require tools 
specifically designed for a specific purpose. Persons using procedures 
and tools which are not recommended by Mazda Motor Corporation 
must satisfy themselves thoroughly that neither personal safety nor 
safety of the vehicle will be jeopardized.

The contents of this manual, including drawings and specifications, are 
the latest available at the time of printing, and Mazda Motor Corporation 
reserves the right to change the vehicle designs and alter the contents 
of this manual without notice and without incurring obligation.

Parts should be replaced with genuine Mazda replacement parts or 
with parts which match the quality of genuine Mazda replacement 
parts. Persons using replacement parts of lesser quality than that of 
genuine Mazda replacement parts must satisfy themselves thoroughly 
that neither personal safety nor safety of the vehicle will be 
jeopardized.

Mazda Motor Corporation is not responsible for any problems which 
may arise from the use of this manual. The cause of such problems 
includes but is not limited to insufficient service-related training, use of 
improper tools, use of replacement parts of lesser quality than that of 
genuine Mazda replacement parts, or not being aware of any revision 
of this manual.
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GI–2

HOW TO USE THIS MANUAL 

RANGE OF TOPICS
A6E201000001E01

• This manual contains procedures for performing all required service operations. The procedures are divided 
into the following five basic operations:
— Removal/Installation
— Disassembly/Assembly
— Replacement
— Inspection
— Adjustment

• Simple operations which can be performed easily just by looking at the vehicle (i.e., removal/installation of 
parts, jacking, vehicle lifting, cleaning of parts and visual inspection) have been omitted.

End Of Sie
SERVICE PROCEDURE

A6E201000001E02

Inspection, adjustment
• Inspection and adjustment procedures are divided into steps. Important points regarding the location and 

contents of the procedures are explained in detail and shown in the illustrations.

Repair procedure
1. Most repair operations begin with an overview illustration. It identifies the components, shows how the parts fit 

together and describes visual part inspection. However, only removal/installation procedures that need to be 
performed methodically have written instructions.

2. Expendable parts, tightening torques and symbols for oil, grease, and sealant are shown in the overview 
illustration. In addition, symbols indicating parts requiring the use of special service tools or equivalent are also 
shown.

3. Procedure steps are numbered and the part that is the main point of that procedure is shown in the illustration 
with the corresponding number. Occasionally, there are important points or additional information concerning a 
procedure. Refer to this information when servicing the related part.

HOW TO USE THIS MANUAL

XME2010001
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HOW TO USE THIS MANUAL 

GI–3

GI

4.

End Of Sie
SYMBOLS

A6E201000001E03
• There are eight symbols indicating oil, grease, fluids, sealant, and SST or equivalent use. These symbols show 

application points or use of these materials during service.

XME2010010

Symbol Meaning Kind

Apply oil
New appropriate 
engine oil or gear 
oil

Apply brake fluid New appropriate 
brake fluid
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GI–4

HOW TO USE THIS MANUAL 

End Of Sie
ADVISORY MESSAGES

A6E201000001E04
• You'll find several Warnings, Cautions, Notes, Specifications and Upper and Lower Limits in this manual.

Warning
• A Warning indicates a situation in which serious injury or death could result if the warning is ignored.

Caution
• A Caution indicates a situation in which damage to the vehicle or parts could result if the caution is ignored.

Note
• A Note provides added information that will help you to complete a particular procedure.

Specification
• The values indicate the allowable range when performing inspections or adjustments.

Upper and lower limits
• The values indicate the upper and lower limits that must not be exceeded when performing inspections or 

adjustments.
End Of Sie

Apply automatic 
transaxle/
transmission fluid

New appropriate 
automatic
transaxle/
transmission fluid

Apply grease Appropriate 
grease

Apply sealant Appropriate 
sealant

Apply petroleum 
jelly

Appropriate 
petroleum jelly

Replace part O-ring, gasket, 
etc.

Use SST or 
equivalent Appropriate tools

Symbol Meaning Kind
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UNITS 

GI–5

GI
UNITS

A6E201200002E01

Conversion to SI Units (Système International d'Unités)
• All numerical values in this manual are based on SI units. Numbers shown in conventional units are converted 

from these values.

Rounding Off
• Converted values are rounded off to the same number of places as the SI unit value. For example, if the SI unit 

value is 17.2 and the value after conversion is 37.84, the converted value will be rounded off to 37.8.

Upper and Lower Limits
• When the data indicates upper and lower limits, the converted values are rounded down if the SI unit value is 

an upper limit and rounded up if the SI unit value is a lower limit. Therefore, converted values for the same SI 
unit value may differ after conversion. For example, consider 2.7 kgf/cm2 in the following specifications:

210—260 kPa {2.1—2.7 kgf/cm2, 30—38 psi}
270—310 kPa {2.7—3.2 kgf/cm2, 39—45 psi}

• The actual converted values for 2.7 kgf/cm2 are 264 kPa and 38.4 psi. In the first specification, 2.7 is used as 
an upper limit, so the converted values are rounded down to 260 and 38. In the second specification, 2.7 is 
used as a lower limit, so the converted values are rounded up to 270 and 39.

End Of Sie

UNITS

Electrical current A (ampere)
Electric power W (watt)
Electric resistance ohm
Electric voltage V (volt)

Length
mm (millimeter)
in (inch)

Negative pressure
kPa (kilo pascal)
mmHg (millimeters of mercury)
inHg (inches of mercury)

Positive pressure

kPa (kilo pascal)

kgf/cm2 (kilogram force per square 
centimeter)
psi (pounds per square inch)

Torque

N·m (Newton meter)
kgf·m (kilogram force meter)
kgf·cm (kilogram force centimeter)
ft·lbf (foot pound force)
in·lbf (inch pound force)

Volume

L (liter)
US qt (U.S. quart)
Imp qt (Imperial quart)
ml (milliliter)
cc (cubic centimeter)
cu in (cubic inch)
fl oz (fluid ounce)

Weight
g (gram)
oz (ounce)
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GI–6

FUNDAMENTAL PROCEDURES 

PREPARATION OF TOOLS AND MEASURING EQUIPMENT
A6E201400004E02

• Be sure that all necessary tools and measuring 
equipment are available before starting any work.

End Of Sie
SPECIAL SERVICE TOOLS

A6E201400004E03

• Use special service tools or equivalent when they 
are required.

End Of Sie
DISASSEMBLY

A6E201400004E07
• If the disassembly procedure is complex, 

requiring many parts to be disassembled, all parts 
should be marked in a place that will not affect 
their performance or external appearance and 
identified so that reassembly can be performed 
easily and efficiently.

End Of Sie

FUNDAMENTAL PROCEDURES

X3U000WAH

X3U000WAJ

X3U000WAL
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FUNDAMENTAL PROCEDURES 

GI–7

GI

INSPECTION DURING REMOVAL, DISASSEMBLY
A6E201400004E08

• When removed, each part should be carefully 
inspected for malfunction, deformation, damage, 
and other problems.

End Of Sie
ARRANGEMENT OF PARTS

A6E201400004E09

• All disassembled parts should be carefully 
arranged for reassembly.

• Be sure to separate or otherwise identify the parts 
to be replaced from those that will be reused.

End Of Sie
CLEANING OF PARTS

A6E201400004E10
• All parts to be reused should be carefully and 

thoroughly cleaned in the appropriate method.

Warning
•••• Using compressed air can cause dirt and 

other particles to fly out causing injury to 
the eyes. Wear protective eye wear 
whenever using compressed air.

End Of Sie
REASSEMBLY

A6E201400004E11
• Standard values, such as torques and certain 

adjustments, must be strictly observed in the 
reassembly of all parts.

• If removed, these parts should be replaced with 
new ones:
— Oil seals
— Gaskets
— O-rings
— Lockwashers
— Cotter pins
— Nylon nuts

X3U000WAM

X3U000WAN

WGIWXX0030J

WGIWXX0031J

1731-1E-02C.book  7 ページ  ２００２年４月２６日　金曜日　午前１０時３０分



GI–8

FUNDAMENTAL PROCEDURES 

• Depending on location:
— Sealant and gaskets, or both, should be 

applied to specified locations. When sealant 
is applied, parts should be installed before 
sealant hardens to prevent leakage.

— Oil should be applied to the moving 
components of parts.

— Specified oil or grease should be applied at 
the prescribed locations (such as oil seals) 
before reassembly.

End Of Sie
ADJUSTMENT

A6E201400004E12

• Use suitable gauges and/or testers when making 
adjustments.

End Of Sie
RUBBER PARTS AND TUBING

A6E201400004E13

• Prevent gasoline or oil from getting on rubber 
parts or tubing.

End Of Sie
HOSE CLAMPS

A6E201400004E14
• When reinstalling, position the hose clamp in the 

original location on the hose and squeeze the 
clamp lightly with large pliers to ensure a good fit.

End Of Sie

WGIWXX0032J

X3U000WAS

WGIWXX0034E

WGIWXX0035J
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FUNDAMENTAL PROCEDURES 

GI–9

GI

TORQUE FORMULAS
A6E201400004E15

• When using a torque wrench-SST or equivalent 
combination, the written torque must be 
recalculated due to the extra length that the SST 
or equivalent adds to the torque wrench. 
Recalculate the torque using the following 
formulas. Choose the formula that applies to you.

A : The length of the SST past the torque wrench drive
L : The length of the torque wrench

End Of Sie
VISE

A6E201400004E16
• When using a vise, put protective plates in the 

jaws of the vise to prevent damage to parts.

End Of Sie
SST

A6E201400004E18

• Some Ford SST or equivalent are used as SSTs necessary for engine repair. Note that these SSTs are 
marked with Ford SST numbers.

• Note that a Ford SST number is written together with a corresponding Mazda SST number as shown below.

Example (section ST)

Example (except section ST)End Of Sie

Torque Unit Formula
N·m N·m × [L/(L+A)]

kgf·m kgf·m × [L/(L+A)]
kgf·cm kgf·cm × [L/(L+A)]
ft·lbf ft·lbf × [L/(L+A)]
in·lbf in·lbf × [L/(L+A)]

WGIWXX0036E

X3U000WAW

XME2014002

XME2014001
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GI–10

ELECTRICAL SYSTEM 

ELECTRICAL PARTS
A6E201700006E01

Battery cable
• Before disconnecting connectors or removing 

electrical parts, disconnect the negative battery 
cable.

Wiring Harness
• To remove the wiring harness from the clip in the 

engine room, pry up the hook of the clip using a 
flathead screwdriver.

End Of Sie
CONNECTORS

A6E201700006E02
Data link connector

• Insert the probe into the terminal when 
connecting a jumper wire to the data link 
connector.

Caution
•••• Inserting a jumper wire probe into the 

data link connector terminal may damage 
the terminal.

Disconnecting connectors
• When disconnecting connector, grasp the 

connectors, not the wires.

ELECTRICAL SYSTEM

WGIWXX0007E

X3U000WBU

X3U000WAY

WGIWXX0041E
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ELECTRICAL SYSTEM 

GI–11

GI

• Connectors can be disconnected by pressing or 
pulling the lock lever as shown.

Locking connector
• When locking connectors, listen for a click 

indicating they are securely locked.

Inspection
• When a tester is used to inspect for continuity or 

measuring voltage, insert the tester probe from 
the wiring harness side.

• Inspect the terminals of waterproof connectors 
from the connector side since they cannot be 
accessed from the wiring harness side.

Caution
•••• To prevent damage to the terminal, wrap 

a thin wire around the tester probe before 
inserting into terminal.

WGIWXX0042E

X3U000WB1

X3U000WB2

WGIWXX0045E
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GI–12

ELECTRICAL SYSTEM 

Terminals
Inspection

• Pull lightly on individual wires to verify that they 
are secured in the terminal.

Wiring Harness
Wiring color codes

• Two-color wires are indicated by a two-color code symbol.
• The first letter indicates the base color of the wire and the second the color of the stripe.

End Of Sie

X3U000WB4

CODE COLOR CODE COLOR
B Black O Orange

BR Brown P Pink
G Green R Red

GY Gray V Violet
L Blue W White

LB Light Blue Y Yellow
LG Light Green

X3U000WB7
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NEW STANDARDS 

GI–13

GI
NEW STANDARDS

A6E202800020E01
• Following is a comparison of the previous standard and the new standard.

NEW STANDARDS

New Standard Previous Standard
RemarkAbbrevi-

ation Name Abbrevi-
ation Name

AP Accelerator Pedal — Accelerator Pedal
ACL Air Cleaner — Air Cleaner
A/C Air Conditioning — Air Conditioning

BARO Barometric Pressure — Atmospheric Pressure
B+ Battery Positive Voltage Vb Battery Voltage
— Brake Switch — Stoplight Switch
— Calibration Resistor — Corrected Resistance #6

CMP sensor Camshaft Position Sensor — Crank Angle Sensor
CAC Charge Air Cooler — Intercooler
CLS Closed Loop System — Feedback System
CTP Closed Throttle Position — Fully Closed
CPP Clutch Pedal Position — Idle Switch
CIS Continuous Fuel Injection System — Clutch Position

CS sensor Control Sleeve Sensor CSP  sensor Control Sleeve Position Sensor #6
CKP sensor Crankshaft Position Sensor — Crank Angle Sensor 2

DLC Data Link Connector — Diagnosis Connector
DTM Diagnostic Test Mode — Test Mode #1
DTC Diagnostic Trouble Code(s) — Service Code(s)
DI Distributor Ignition — Spark Ignition
DLI Distributorless Ignition — Direct Ignition
EI Electronic Ignition — Electronic Spark Ignition #2

ECT Engine Coolant Temperature — Water Thermo
EM Engine Modification — Engine Modification
— Engine Speed Input Signal — Engine RPM Signal

EVAP Evaporative Emission — Evaporative Emission
EGR Exhaust Gas Recirculation — Exhaust Gas Recirculation
FC Fan Control — Fan Control
FF Flexible Fuel — Flexible Fuel

4GR Fourth Gear — Overdrive
— Fuel Pump Relay — Circuit Opening Relay #3

FSO 
solenoid Fuel Shut Off Solenoid FCV Fuel Cut Valve #6

GEN Generator — Alternator
GND Ground — Ground/Earth
HO2S Heated Oxygen Sensor — Oxygen Sensor With heater
IAC Idle Air control — Idle Speed Control
— IDM Relay — Spill Valve Relay #6
— Incorrect Gear Ratio — —
— Injection Pump FIP Fuel Injection Pump #6
— Input/Turbine Speed Sensor — Pulse Generator
IAT Intake Air Temperature — Intake Air Thermo
KS Knock Sensor — Knock Sensor
MIL Malfunction Indicator Lamp — Malfunction Indicator Light
MAP Manifold Absolute Pressure — Intake Air Pressure

MAF sensor Mass Air Flow Sensor — Airflow Sensor
MFL Multiport Fuel Injection — Multiport Fuel Injection
OBD On-Board Diagnostic — Diagnosis/SelfDiagnosis
OL Open Loop — Open Loop
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GI–14

NEW STANDARDS 

#1 : Diagnostic trouble codes depend on the diagnostic test mode
#2 : Controlled by the PCM
#3 : In some models, there is a fuel pump relay that controls pump speed.  That relay is now called the fuel pump 

relay (speed).
#4 : Device that controls engine and powertrain
#5 : Directly connected to exhaust manifold
#6 : Part name of diesel engine

End Of Sie

— Output Speed Sensor — Vehicle Speed Sensor 1
OC Oxidation Catalytic Converter — Catalytic Converter
O2S Oxygen Sensor — Oxygen Sensor
PNP Park/Neutral Position — Park/Neutral Range
— PCM Control Relay — Main Relay #6

PSP Power Steering Pressure — Power Steering Pressure
PCM Powertrain Control Module ECU Engine Control Unit #4

— Pressure Control Solenoid — Line Pressure Solenoid Valve

PAIR Pulsed Secondary Air Injection — Secondary Air Injection System Pulsed  
injection

— Pump Speed Sensor — NE Sensor #6

AIR Secondary Air Injection — Secondary Air Injection System
Injection 
with air 
pump

SAPV Secondary Air Pulse Valve — Reed Valve
SFI Sequential Multipoint Fuel Injection — Sequential Fuel Injection

— Shift Solenoid A
— 1–2 Shift Solenoid Valve
— Shift A Solenoid Valve

— Shift Solenoid B
— 2–3 Shift Solenoid Valve
— Shift B Solenoid Valve

— Shift Solenoid C — 3–4 Shift Solenoid Valve
3GR Third Gear — 3rd Gear
TWC Three Way Catalytic Converter — Catalytic Converter
TB Throttle Body — Throttle Body

TP sensor Throttle Position Sensor — Throttle Sensor
TCV Timer Control Valve TCV Timing Control Valve #6
TCC Torque Converter Clutch — Lockup Position

TCM Transmission (Transaxle) Control 
Module — ECAT Control Unit

— Transmission (Transaxle) Fluid 
Temperature Sensor — ATF Thermosensor

TR Transmission (Transaxle) Range — Inhibitor Position
TC Turbocharger — Turbocharger

VSS Vehicle Speed Sensor — Vehicle Speed Sensor 
VR Voltage Regulator — IC Regulator

VAF sensor Volume Air Flow Sensor — Air flow Sensor

WUTWC Warm Up Three Way Catalytic 
Converter — Catalytic Converter #5

WOT Wide Open Throttle — Fully Open

New Standard Previous Standard
RemarkAbbrevi-

ation Name Abbrevi-
ation Name
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ABBREVIATIONS 

GI–15

GI
ABBREVIATIONS

A6E203000011E01

End Of Sie

ABBREVIATIONS

MTX Manual transaxle
ATX Automatic transaxle
ATDC After top dead center
TDC Top dead center
IN Intake
EX Exhaust
EGR Exhaust gas recirculation
OCV Oil control valve
SST Special service tool
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B–1

B

BENGINE

ENGINE ..................................................................B-2
ENGINE OVERHAUL SERVICE WARNING .......B-2
ENGINE MOUNTING/DISMOUNTING ................B-2
TIMING CHAIN DISASSEMBLY ..........................B-3
CYLINDER HEAD (I) DISASSEMBLY .................B-5
CYLINDER HEAD (II) DISASSEMBLY ................B-7
CYLINDER BLOCK (I) DISASSEMBLY ...............B-9
CYLINDER BLOCK (II) DISASSEMBLY ............B-10
CYLINDER HEAD INSPECTION .......................B-11
VALVE, VALVE GUIDE INSPECTION...............B-12
VALVE GUIDE REPLACEMENT .......................B-13
VALVE SEAT INSPECTION/REPAIR................B-15
VALVE SPRING INSPECTION..........................B-15
CAMSHAFT INSPECTION ................................B-16
TAPPET INSPECTION ......................................B-17
CYLINDER BLOCK INSPECTION.....................B-18
OIL JET VALVE INSPECTION ..........................B-19
PISTON INSPECTION.......................................B-19
CRANKSHAFT INSPECTION............................B-20
CONNECTING ROD INSPECTION ...................B-22
BOLT INSPECTION...........................................B-22
VARIABLE VALVE TIMING ACTUATOR 

INSPECTION ..................................................B-23
OIL CONTROL VALVE (OCV) INSPECTION ....B-23
VALVE CLEARANCE INSPECTION..................B-24
VALVE CLEARANCE ADJUSTMENT ...............B-25
CYLINDER BLOCK (I) ASSEMBLY ...................B-29
CYLINDER BLOCK (II) ASSEMBLY ..................B-34
CYLINDER HEAD (I) ASSEMBLY .....................B-37
CYLINDER HEAD (II) ASSEMBLY ....................B-39
TIMING CHAIN ASSEMBLY ..............................B-41
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B–2

ENGINE 

ENGINE OVERHAUL SERVICE WARNING
A6E242402000E01

Warning
•••• Continuous exposure with USED engine oil has caused skin cancer in laboratory mice. Protect 

your skin by washing with soap and water immediately after this work.

End Of Sie
ENGINE MOUNTING/DISMOUNTING

A6E242402000E02
1. Install the SSTs (arms) to the cylinder block holes 

as shown, and hand-tighten the bolts (part No.: 
9YA20-1003) or M10××××1.5T length 90 mm {3.55 
in}.

2. Assemble the SSTs (bolts, nuts and plate) to the 
specified positions.

3. Adjust the SSTs (bolts) so that less than 20 mm 
{0.79 in} of thread is exposed.

4. Make the SSTs (arms and plate) parallel by 
adjusting the SSTs (bolts and nuts).

5. Tighten the SSTs (bolts and nuts) to affix the 
SSTs firmly.

Warning
•••• Self-locking brake system of the engine 

stand may not be effective when the 
engine is held in an unbalanced position. 
This could lead to sudden, rapid 
movement of the engine and mounting 
stand handle and cause serious injury. 
Never keep the engine in an unbalanced 
position, and always hold the rotating 
handle firmly when turning the engine.

6. Mount the engine on the SST (engine stand).
7. Drain the engine oil into a container.
8. Clean the flange surface (seal rubber) of the oil pan drain plug, then install the oil pan drain plug.

Tightening torque
20—30 N·m {2.1—3.0 kgf·m, 15—22 ft·lbf}

DISMOUNTING
• Dismount in the reverse order of mounting.

End Of Sie

ENGINE

AME2224E065

AME2224E300

AME2224E301
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ENGINE 

B–3

B

TIMING CHAIN DISASSEMBLY
A6E242402000E04

1. Disassemble in the order indicated in the table..

AME2224E337

1 Spark plug
2 Cylinder head cover 
3 Crankshaft pulley lock bolt

(See B–4 Crankshaft Pulley Lock Bolt Disassembly 
Note)

4 Crankshaft pulley
5 Water pump pulley
6 Drive belt idler pulley
7 Engine front cover
8 Front oil seal

(See B–4 Front Oil Seal Disassembly Note)

9  Chain tensioner
(See B–4 Chain Tensioner Disassembly Note)

10  Tensioner arm
11  Chain guide
12 Timing chain
13 Seal (L3 (with variable valve timing mechanism))
14 Oil pump chain tensioner 
15 Oil pump chain guide
16 Oil pump sprocket

(See B–4 Oil Pump Sprocket Disassembly Note)
17 Oil pump chain 
18 Crankshaft sprocket
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B–4

ENGINE 

Crankshaft Pulley Lock Bolt Disassembly Note
1. Hold the crankshaft using the SST.
2. Remove the crankshaft pulley lock bolt.

Front Oil Seal Disassembly Note
1. Remove the oil seal using a screwdriver.

Chain Tensioner Disassembly Note
1. Hold the chain tensioner ratchet lock mechanism 

away from the ratchet stem with a thin 
screwdriver.

2. Slowly press the tensioner piston.
3. Hold the chain tensioner piston with a 1.5 mm 

{0.06 in} wire or paper clip.

Oil Pump Sprocket Disassembly Note
1. Hold the oil pump sprocket using the SST.

End Of Sie

AME2224E106

AME2224E338

AME2224E339

AME2224E340
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ENGINE 

B–5

B

CYLINDER HEAD (I) DISASSEMBLY
A6E242402000E05

1. Disassemble in the order indicated in the table.
2.

.

AME2224E001

1 Camshaft sprocket lock bolt,Variable valve timing 
actuator lock bolt (L3 (with variable valve timing 
mechanism))
(See B–6 Camshaft Sprocket Lock Bolt, Variable 
Valve Timing Actuator Lock Bolt (L3 (with variable 
valve timing mechanism)) Disassembly Note)

2 Camshaft sprocket,Variable valve timing actuator 
(L3 (with variable valve timing mechanism))

3 Oil control valve (OCV) (L3 (with variable valve 
timing mechanism))

4 Camshaft cap 
(See B–6 Camshaft Cap Disassembly Note)

5 Camshaft
6 Tappet

(See B–7 Tappet Disassembly Note)
7 Cylinder head bolt

(See B–7 Cylinder Head Bolt Disassembly Note)
8 Cylinder head
9 Cylinder head gasket

10 Cylinder block
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B–6

ENGINE 

Camshaft Sprocket Lock Bolt, Variable Valve Timing Actuator Lock Bolt (L3 (with variable valve timing 
mechanism)) Disassembly Note

1. Hold the camshaft by using a wrench on the cast hexagon as shown, and loosen the camshaft sprocket lock 
bolt or variable valve timing actuator lock bolt (L3 (with variable valve timing mechanism)).

L8, LF, L3

L3 (with variable valve timing mechanism)

Camshaft Cap Disassembly Note
1. Before removing the camshaft caps, inspect the following.

— Camshaft end play and camshaft journal oil clearance (See B–16 CAMSHAFT INSPECTION.)

Note
• The camshaft caps are numbered to make sure they are assembled in their original positions. When 

removed, keep the caps with the cylinder head they were removed from. Do not mix the caps.

2. Loosen the camshaft caps bolts in two or three 
steps in the order shown.

AME2224E077

AME2224E078

AME2224E006
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ENGINE 

B–7

B

Tappet Disassembly Note

Note
• The tappets are numbered to make sure they are assembled in their original positions. When removed, 

keep the tappets with the cylinder head they were removed from. Do not mix the tappets.

Cylinder Head Bolt Disassembly Note
1. Loosen the cylinder head bolts in two or three 

steps in the order shown.

End Of Sie
CYLINDER HEAD (II) DISASSEMBLY

A6E242402000E06
1. Disassemble in the order indicated in the table.

2.

.

AME2224E005

AME2224E008

1 Engine hanger
2 Valve keeper

(See B–8 Valve Keeper Disassembly Note)
3 Upper valve spring seat
4 Valve spring

5 Valve
6 Valve seal

(See B–8 Valve Seal Disassembly Note)
7 EGR pipe
8 Water outlet case
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ENGINE 

Valve Keeper Disassembly Note
1. Remove the valve keeper using the SSTs.

Valve Seal Disassembly Note
1. Remove the valve seal using the SST.

End Of Sie

AME2224E302

AME2224E303
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ENGINE 

B–9

B

CYLINDER BLOCK (I) DISASSEMBLY
A6E242402000E07

1. Disassemble in the order indicated in the table.
2.

.

AME2224E011

1 Oil pan
2 Oil filter cover 
3 Oil filter
4 Oil filter adapter
5 Oil cooler

6 Knock sensor
7 Oil separator
8 Thermostat
9 Water pump

10 Oil strainer
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ENGINE 

Drive Plate (ATX), Flywheel (MTX) Disassembly Note
1. Hold the crankshaft using the SST.
2. Remove the bolts in several passes.

End Of Sie
CYLINDER BLOCK (II) DISASSEMBLY

A6E242402000E08

1. Disassemble in the order indicated in the table.
2.

11 Oil pump
12 Flywheel (MTX ), Drive plate (ATX) (See B–10 Drive 

Plate (ATX), Flywheel (MTX) Disassembly Note)
13 End plate (MTX)
14 Rear oil seal

AME2224E106

AME2224E012
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ENGINE 

B–11

B

.

Connecting Rod Cap Disassembly Note
1. Inspect the connecting rod side clearance. (See B–22 CONNECTING ROD INSPECTION .)
2. Remove the connecting rod bolt from the connecting rod cap by tapping the bolt with a plastic hammer.

Note
• The tappets are numbered to make sure they are assembled in their original positions. When removed, 

keep the tappets with the cylinder head they were removed from. Do not mix the tappets.

Main Bearing Cap Disassembly Note
1. Inspect the crankshaft end play. (See B–20 CRANKSHAFT INSPECTION .)
2. Loosen the main bearing cap bolts in two or three 

steps in the order shown.

End Of Sie

1 Balancer unit (L3, L3 (with variable valve timing 
mechanism))

2 Connecting rod cap
(See B–11 Connecting Rod Cap Disassembly Note)

3 Lower connecting rod bearing
4 Upper connecting rod bearing
5 Connecting rod, Piston assembly
6 Piston ring

7 Main bearing cap
(See B–11 Main Bearing Cap Disassembly Note)

8 Lower main bearing, thrust bearing
9 Crankshaft

10 Upper main bearing, thrust bearing
11 Oil jet valve
12 Cylinder block
13 Adjustment shim

AME2224E341
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ENGINE 

CYLINDER HEAD INSPECTION
A6E242410100E01

1. Carry out color contrast penetrate examination on the cylinder head surface. 
• Replace the cylinder head if necessary.

2. Inspect for the following and repair or replace if necessary.
(1) Sunken valve seats
(2) Excessive camshaft oil clearance and end play

3. Measure the cylinder head for distortion in the six 
directions as shown.

• If the distortion exceeds the maximum, 
replace the cylinder head.

Maximum distortion:
 0.10 mm {0.004 in}

4. Measure the manifold contact surface distortion 
as shown.

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

Maximum distortion:
0.10 mm {0.004 in}

Maximum grinding:
0.15 mm {0.006 in}

End Of Sie
VALVE, VALVE GUIDE INSPECTION

A6E242412111E01
1. Measure the valve head margin thickness of each 

valve. 
• If not specified, replace the valve.

Margin thickness:
IN: 1.62 mm {0.0637 in}
EX: 1.82 mm {0.0716 in}

2. Measure the length of each valve. Replace the 
valve if necessary.

• If not specified, replace the valve.

Standard length L:
IN: 102.99—103.79 mm {4.055—4.086 in}
EX: 104.25—105.05 mm {4.105—4.135 in}

Minimum length L:
IN: 102.99 mm {4.055 in}
EX: 103.79 mm {4.086 in}

AME2224E317

AME2224E318

AME2224E070

AME2224E071
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ENGINE 

B–13

B

3. Measure the stem diameter of each valve in X 
and Y directions at the three points (A, B, and C) 
as indicated in the figure. 

• If not as specified, replace the valve.

Standard diameter:
IN: 5.470—5.485 mm {0.2154—0.2159 in}
EX: 5.465—5.480 mm {0.2152—0.2157 in}

Maximum diameter:
IN: 5.440 mm {0.2142 in}
EX: 5.435 mm {0.2140 in}

4. Measure the inner diameter of each valve guide 
in X and Y directions at the three points (A, B, and 
C) as indicated in the figure. 

• If not as specified, replace the valve guide.

Standard Inner diameter:
IN: 5.509—5.539 mm {0.2169—0.2180 in}
EX: 5.509—5.539 mm {0.2169—0.2180 in}

5. Calculate the valve stem to guide clearance by 
subtracting the outer diameter of the valve stem 
from the inner diameter of the corresponding 
valve guide. 

• If not as specified, replace the valve and/or 
the valve guide.

Standard clearance:
IN: 0.024—0.069 mm {0.0009—0.0027 in}
EX: 0.029—0.074 mm {0.0012—0.0029 in}

Maximum clearance:
0.10 mm {0.004 in}

6. Measure the protrusion height (dimension A) of 
each valve guide without lower valve spring seat.

• If not as specified, replace the valve guide.

Standard diameter:
IN: 12.2—12.8 mm {0.481—0.503 in}
EX: 12.2—12.8 mm {0.481—0.503 in}

End Of Sie

AME2224E313

AME2224E314

AME2224E315

AME2224E073
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VALVE GUIDE REPLACEMENT
A6E242412111E04

Valve Guide Removal
1. Remove the valve guide from the combustion 

chamber side using the SST.

Valve Guide Installation
1. Assemble the SSTs so that depth L is as 

specified.

Depth L:
IN: 12.2—12.8 mm {0.481—0.501 in}
EX: 12.2—12.8 mm {0.481—0.501 in}

2. Tap the valve guide in from the side opposite the 
camshaft side until the SSTs contacts the cylinder 
head.

3. Verify that the valve guide projection height 
(dimension A ) is within the specification.

Standard height:
IN: 12.2—12.8 mm {0.481—0.501 in}
EX: 12.2—12.8 mm {0.481—0.501 in}

End Of Sie

AME2224E312

AME2224E107

AME2224E018

AME2224E073
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VALVE SEAT INSPECTION/REPAIR
A6E242410102E01

1. Measure the seat contact width.
•  If necessary, resurface the valve seat using a 

45° valve seat cutter and/or resurface the 
valve face.

Standard width:
1.2—1.6 mm {0.048—0.062 in}

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

(1) If the seating position is too out side, correct 
the valve seat using a 70°°°° (IN) or 65°°°° (EX) 
cutter, and a 45°°°° cutter.

(2) If the seating position is too inner side, correct 
the valve seat using a 30°°°° (IN) cutter, and a 
0°°°° (EX) cutter, and a 45°°°° cutter.

3. Inspect the sinking of the valve seat. Measure the 
protruding length (dimension L) of the valve stem.

• If not specified, replace the cylinder head.

Standard dimension L:
IN: 40.64—42.24 mm {1.600—1.662 in}

EX: 40.50—42.10 mm {1.595—1.657 in}

End Of Sie
VALVE SPRING INSPECTION

A6E242412125E01

1. Apply pressing force to the pressure spring and 
inspect the spring height. 

• If not as specified, replace the valve spring.

Pressing force:
494.9 N {50.47 kgf, 111.2 lbf}

Standard height:
27.80 mm {1.094 in}

AME2224E316

AME2224E020

AME2224E079

AME2224E308
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2. Measure the out-of-square of the valve spring, 
using a square, as shown.
(1) Rotate the valve spring one full turn and 

measure "A" at the point where the gap is the 
largest.

• If not as specified, replace the valve 
spring.

Valve spring maximum out-of-square:
1% (2.10 mm {0.0826 in})

End Of Sie
CAMSHAFT INSPECTION

A6E242412420E01
1. Set the No.1 and No.5 journals on V-blocks. 
2. Measure the camshaft runout.

• If not as specified, replace the camshaft.

Maximum runout:
0.03 mm {0.0012 in}

3. Measure the cam lobe height at the two points as 
shown. 

• If not as specified, replace the camshaft.

Standard height (mm) {in}

Minimum height (mm) {in}

AME2224E309

AME2224E082

AME2224E343

Camshaft L8 LF, L3

L3 (with 
variable 

valve timing 
mechanism)

INT 40.79 {1.606} 42.12 {1.659} 42.44 {1.671}
EXH 41.08 {1.618} 41.08 {1.618} 41.18 {1.622}

Camshaft L8 LF, L3

L3 (with 
variable 

valve timing 
mechanism)

INT 40.692 
{1.603}

42.022
{1.655}

42.342 
{1.667}

EXH 40.982 
{1.614}

40.982 
{1.614}

41.082 
{1.618}
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4. Measure the journal diameters in X and Y 
directions at the two points (A and B) as indicated 
in the figure.

• If not as specified, replace the camshaft.

Standard diameter:
 24.96—24.98 mm {0.9827—0.9834 in}

Minimum diameter:
24.95 mm {0.982 in}

5. Remove the tappet.
6. Position plasticgage atop the journals in the axial 

direction.
7. IInstall the camshaft cap. (See B–40 Camshaft Assembly Note.)
8. Remove the camshaft cap. (See B–6 Camshaft Cap Disassembly Note.)
9. Measure the oil clearance. 

• If not as specified, replace the cylinder head.

Standard clearance:
0.04—0.08 mm {0.002—0.003 in}

Maximum clearance:
0.09 mm {0.0035 in}

10. Install the camshaft cap. (See B–40 Camshaft 
Assembly Note)

11. Measure the camshaft end play.
• If not as specified, replace the cylinder head 

or camshaft.

Standard end play:
0.09—0.24 mm {0.0035—0.0094 in}

Maximum end play:
0.25 mm {0.0099 in}

12. Remove the camshaft cap. (See B–6 Camshaft 
Cap Disassembly Note.)

End Of Sie

AME2224E344

AME2224E307

AME2224E025
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TAPPET INSPECTION
A6E242412310E01

1. Measure the tappet hole inner diameter in X and 
Y directions at the two points (A and B) shown.

Inner diameter:
31.000—31.030 mm {1.2205—1.2216 in}

2. Measure the tappet body outer diameter in X and 
Y directions at the two points (A and B) shown. 

Outer diameter:
30.970—30.980 mm {1.2193—1.2196 in}

3. Subtract the tappet body outer diameter from the 
tappet hole inner diameter.

• If not as specified, replace the tappet or 
cylinder head.

Clearance
Standard: 
0.02—0.06 mm {0.0008—0.0023 in}

Maximum:
0.15 mm {0.006 in}

End Of Sie
CYLINDER BLOCK INSPECTION

A6E242410300E01
1. Measure the distortion of the cylinder block top 

surface in the six directions as indicated in the 
figure. 

• If the distortion exceeds the maximum, 
replace the cylinder block.

Maximum cylinder block distortion:
0.10 mm  {0.004 in}

2. Measure the cylinder bores in X and Y directions 
at 42 mm {1.65 in} below the top surface.

• If the cylinder bore exceeds the wear limit, 
replace the cylinder block. 

Standard diameter limit
L8: 

83.000—83.030 mm {3.2677—3.2689 in}
LF, L3, L3 (with variable valve timing 

mechanism):
87.500—87.530 mm {3.4449—3.4460 in}

Minimum / maximum bore diameter limit
L8: 

82.940—83.090 mm {3.2653—3.2712 in}
LF, L3, L3 (with variable valve timing mechanism):

87.440—87.590 mm {3.4425—3.4484 in}

AME2224E319

AME2224E320

AME2224E089

AME2224E090
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End Of SieOIL JET VALVE INSPECTION
A6E242410730E02

1. Apply compressed air to oil jet valve A and verify 
that air passes through oil jet valve B.

• If not ventilation,replace the oil jet valve.

Air pressure:
216—274 kPa {2.2—2.7kgf•cm2 31.4—39.7 

psi} 

End Of Sie
PISTON INSPECTION

A6E242411010E01

Caution
•••• The piston, piston ring and connecting rod cannot be disassembled.
•••• When replacing the piston, piston pin, piston ring and connecting rod, replace them together as a 

single unit.

1. Measure the outer diameter of each piston at right 
angle 90° to the piston pin, 10.0 mm {0.40 in} 
above the under of the piston.

• If the piston diameter is below the standard 
diameter, replace the piston, piston pin, piston 
ring and connecting rod as a single unit.

Piston diameter
L8: 

82.965—82.995 mm {3.2664—3.2675 in}
LF, L3, L3 (with variable valve timing 

mechanism):
87.465—87.495 mm {3.4435—3.4446 in}

2. Measure the piston-to-cylinder clearance.
• If not as specified, replace the piston, piston pin, piston ring and connecting rod as a single unit.

Standard clearance:
0.025—0.045 mm {0.0010—0.0017 in}

Maximum clearance:
0.11 mm {0.0043 in}

3. Measure the piston ring-to-ring groove clearance 
around the entire circumference.

• If the piston ring-to-ring groove clearance 
exceeds the maximum clearance, replace the 
piston, piston pin, piston ring and connecting 
rod as a single unit.

Standard clearance:
Top: 0.03—0.08 mm {0.0012—0.0031 in}
Second: 0.03—0.07 mm {0.0012—0.0027in}
Oil: 0.03—0.07 mm {0.0012—0.0027 in}

Maximum clearance:
Top: 0.17 mm {0.0067 in}
Second, Oil: 0.15 mm {0.0059 in}

AME2224E105

AME2224E030

AME2224E029
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4. Insert the piston ring into the cylinder by hand and 
use the piston to push it to the bottom of the ring 
travel.

5. Measure each piston ring end gap with a feeler 
gauge.

• If the piston ring end gap exceeds the 
maximum end gap, replace the piston, piston 
pin, piston ring and connecting rod as a single 
unit.

Standard end gap:
Top: 0.16—0.31 mm {0.0063—0.012 in}
Second: 0.33—0.48 mm {0.0130—0.0189 in}
Oil (rail): 0.20—0.70 mm {0.0079—0.0275 in}

Maximum end gap:
1.0 mm {0.0393 in}

End Of Sie
CRANKSHAFT INSPECTION

A6E242411301E01
1. Install the main bearing cap. (See B–30 Main Bearing Caps Assembly Note.)
2. Measure the crankshaft end play.

• If not as specified, replace the thrust bearing 
or crankshaft so that the specified end play is 
obtained.

Standard end play:
0.22—0.45 mm {0.0087—0.0177 in}

Maximum end play:
0.55 mm {0.022 in}

3. Remove the main bearing cap. (See B–11 Main 
Bearing Cap Disassembly Note.)

4. Measure the crankshaft runout.
• If the crankshaft runout exceeds the maximum runout, replace the crankshaft.

Maximum runout:
0.05 mm {0.0019 in}

L8, LF

L3, L3 (with variable valve timing mechanism)

AME2224E104

AME2224E034

AME2224E035

AME2224E311
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5. Measure the journal diameter in X and Y 
directions at the two points (A and B) as indicated 
in the figure. 

• If not as specified, replace the crankshaft or 
grind the journal and install the undersize 
bearing.

Main journal
mm {in}

Maximum out-of-round:
0.05 mm {0.0019 in}

Crank pin
mm {in}

Maximum out-of-round:
0.05 mm {0.0019 in}

6. Install the main bearing caps and crankshaft.
7. Position a plastigage atop the journals in the axial direction.
8. Install the main bearing caps and cylinder block. (See B–30 Main Bearing Caps Assembly Note.)
9. Remove the main bearing caps. (See B–11 Main Bearing Cap Disassembly Note.)

10. Measure the main journal oil clearance.
• If the clearance exceeds the maximum, 

replace the main bearing using the main 
bearing selection table or grind the main 
journal and install the oversize bearings so 
that the specified oil clearance is obtained.

Standard clearance:
0.019—0.035 mm {0.0007—0.0013 in}

Maximum clearance:
0.10 mm {0.0039 in}

mm {in}

Bearing size Standard diameter
Standard 51.980—52.000 {2.0464—2.0472}
0.25 {0.01} 
undersize 51.730—51.750 {2.0366—2.0373}

Bearing size Standard diameter
Standard 49.980—50.000 {1.9677—1.9685}
0.25 {0.01} 
undersize 49.730—49.750 {1.9579—1.9586}

Bearing 
size Color Bearing thickness

Standard Green 2.506—2.509 {0.0987—0.0988}
0.25 {0.01} 
oversize 2.628—2.634 {0.1034—0.1037}

0.50 {0.02} 
oversize 2.753—2.759 {0.1084—0.1086}

AME2224E036

AME2224E038
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End Of SieCONNECTING ROD INSPECTION
A6E242411211E01

Caution
•••• The piston, piston ring and connecting rod cannot be disassembled.
•••• When replacing the piston, piston pin, piston ring and connecting rod, replace them together as a 

single unit.

1. Install the connecting rod cap. (See B–31 Connecting Rod Cap Assembly Note.)
2. Measure the connecting rod large end side 

clearance. 
• If the connecting rod large end side clearance 

exceeds the maximum clearance, replace the 
piston, piston pin, piston ring and connecting 
rod as a single unit.

Standard clearance:
0.14—0.36 mm {0.0056—0.0141 in}

Maximum clearance:
0.435 mm {0.0172 in}

3. Remove the connecting rod cap.
4. Position plastigage atop the journals in the axial direction.
5. Install the connecting rod bearing and connecting rod cap. (See B–31 Connecting Rod Cap Assembly Note.)
6. Remove the connecting rod cap.
7. Measure the connecting rod oil clearance.

• If not as specified, replace the connecting rod 
bearing or grind the crank pin and use 
oversize bearings so that the specified 
clearance is obtained.

Standard clearance:
0.026—0.052 mm {0.0011—0.0020 in}

Maximum clearance:
0.1 mm {0.0039 in}

mm {in}

End Of Sie
BOLT INSPECTION

A6E242410135E01
1. Measure the length of each bolt.

• Replace any that exceeds maximum length.

Bearing size Color Bearing thickness

Standard Green 1.496—1.502 
{0.0589—0.0591}

0.50 {0.02} 
oversize 1.748—1.754 {0.0688—0.0690}

0.25 {0.01} 
oversize 1.623—1.629 {0.0639—0.0641}

AME2224E059

AME2224E310

AME2224E050
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Length L

End Of Sie
VARIABLE VALVE TIMING ACTUATOR INSPECTION

A6E242400142E02

L3 (with variable valve timing mechanism) 

Caution
•••• Variable valve timing actuator can not be disassembled it is a precision unit /

1. Confirm that notch of the rotor and bump of the 
cover at the variable valve timing actuator are 
aligned and fitted.

• If the notch and the bump are not aligned, 
rotate the rotor toward the bulb timing retard 
position by hand until they are in place.

• If the rotor and cover are not secured even 
though their notch and groove are aligned, 
replace the variable valve timing actuator.

End Of Sie
OIL CONTROL VALVE (OCV) INSPECTION

A6E242414420E02

L3 (with variable valve timing mechanism)
Coil resistance inspection
1. Disconnect the negative battery cable.
2. Disconnect the oil control valve (OCV) connector.
3. Measure the resistance between terminals A and 

B using an ohmmeter.
• If not as specified, replace the oil control valve 

(OCV).

Specification
6.9—7.9 ohms

4. Connect the oil control valve (OCV) connector.

bolt Standard (mm) {in} Maximum (mm) {in}
Cylinder 
head bolt

149.0—150 
{5.86—5.90} 150.5 {5.92}

Connecting 
rod bolt

44.7—45.3 
{1.75—1.78} 46.0 {1.81}

Main bearing 
cap bolt

110.0—110.6
{4.33—4.35} 111.3 {4.38}

AME2224E342

A6E2226W002
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Spool valve operation inspection
1. Disconnect the negative battery cable.
2. Remove the oil control valve (OCV).
3. Verify that the spool valve in the oil control valve 

(OCV) is in the maximum valve timing retard 
position as indicated in the figure.

• If not as specified, replace the oil control valve 
(OCV).

4. Verify that the battery is fully charged.
• If not as specified, recharge the battery.

5. Apply battery positive voltage between the oil 
control valve (OCV) terminals and verify that the 
spool valve operates and moves to the maximum 
valve timing advance position.

• If not as specified, replace the oil control valve 
(OCV).

Note
• When applying battery positive voltage 

between the oil control valve (OCV) 
terminals, the connection can be either of 
the following:
— Positive battery cable to terminal A, 

negative battery cable to terminal B
— Positive battery cable to terminal B, negative battery cable to terminal A

6. Stop applying battery positive voltage and verify that the spool valve returns to the maximum valve timing 
retard position.

• If not as specified, replace the oil control valve (OCV).
End Of Sie
VALVE CLEARANCE INSPECTION

A6E242412111E02
1. Measure the valve clearance as follows.

(1) Turn the crankshaft clockwise so that the 
No.1 piston is at TDC of the compression 
stroke.

(2) Measure the valve clearance at A in the 
figure.

• If the valve clearance exceeds the space 
the tappet. (See B–25 VALVE 
CLEARANCE ADJUSTMENT.)

Note
• Make sure to note the measured values for 

choosing the suitable replacement tappets.

Standard [Engine cold]
IN: 0.22—0.28 mm {0.0087—0.0110 in} (0.25±±±±0.03 mm {0.0098±±±±0.0011 in})
EX: 0.27—0.33 mm {0.0106—0.0130 in} (0.30±±±±0.03 mm {0.0118±±±±0.0011 in})

(3) Turn the crankshaft 360°°°° clockwise so that the No.4 piston is at TDC of the compression stroke.
(4) Measure the valve clearance at B in the figure.

• If the valve clearance exceeds the standard, replace the tappet. (See B–25 VALVE CLEARANCE 
ADJUSTMENT.)

Note
• Make sure to note the measured values for choosing the suitable replacement tappets.

Standard [Engine cold]
IN: 0.22—0.28 mm {0.0087—0.0110 in} (0.25±±±±0.03 mm {0.0098±±±±0.0011 in})
EX: 0.27—0.33 mm {0.0106—0.0130 in} (0.30±±±±0.03 mm {0.0118±±±±0.0011 in})

AME2226W003

AME2226W004

AME2212W001
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End Of SieVALVE CLEARANCE ADJUSTMENT
A6E242412111E03

1. Remove the engine front cover lower blind plug.
2. Remove the engine front cover upper blind plug.
3. Remove the cylinder block lower blind plug.

4. Install the SST as shown.
5. Turn the crankshaft clockwise the crankshaft is in 

the No.1 cylinder TDC position.

6. Loosen the timing chain.
(1) Using a suitable screwdriver or equivalent 

tool, unlock the chain tensioner ratchet.
(2) Turn the exhaust camshaft clockwise using a 

suitable wrench on the cast hexagon and 
loosened the timing chain.

(3) Placing the suitable bolt (M6 X 1.0 Length 
25—35 mm {0.9—1.3 in}) at the engine front 
cover upper blind plug, secure the chain 
guide at the position where the tension is 
released.

AMJ2212E004

AME2212W004

AME2212W005
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7. Hold the exhaust camshaft using a suitable 
wrench on the cast hexagon as shown.

8. Remove the exhaust camshaft sprocket.

9. Loosen the camshaft cap bolts in several passes 
in the order shown.

Note
• The cylinder head and the camshaft caps 

are numbered to make sure they are 
reassembled in their original position. When 
removed, keep the caps with the cylinder 
head they were removed from. Do not mix 
the caps.

10. Remove the camshaft.
11. Remove the tappet.
12. Select proper adjustment shim.

New adjustment shim
= Removed shim thickness + Measured valve clearance - Standard valve clearance (IN: 0.25 mm 

{0.0098 in}, EX: 0.30 mm {0.0118 in})

Standard [Engine cold]
IN: 0.22—0.28 mm {0.0087—0.0110 in} (0.25±±±±0.03 mm {0.0098±±±±0.0011 in})
EX: 0.27—0.33 mm {0.0106—0.0130 in} (0.30±±±±0.03 mm {0.0118±±±±0.0011 in})

13. Install the camshaft with No.1 cylinder aligned with the TDC position.
14. Tighten the camshaft cap bolt using the following 

two steps.
(1) Tighten to 5.0—9.0 N·m {51.0—91.7 kgf·cm, 

44.3—79.5 in·lbf}.
(2) Tighten to 14.0—17.0 N·m {1.5—1.7 kgf·m, 

10.4—12.5 ft·lbf}.

AME2212W006

AME2212W007

AME2212W008

AME2212W009
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15. Install the exhaust camshaft sprocket.

Note
• Do not tighten the bolt for the camshaft 

sprocket during this step. First confirm the 
valve timing, then tighten the bolt.

16. Install the SST to the camshaft as shown.

Europe

Except Europe

17. Remove the M6 x 1.0 bolt from the engine front cover to apply tension to the timing chain.
18. Turn the crankshaft clockwise the crankshaft is in the No.1 cylinder TDC position.
19. Hold the exhaust camshaft using a suitable 

wrench on the cast hexagon as shown.
20. Tighten the exhaust camshaft sprocket lock bolt 

Tightening torque
69—75 N·m {7.10—7.6 kgf·m,
 50.9—55.3 ft·lbf}

21. Remove the SST from the camshaft.
22. Remove the SST from the block lower blind plug.
23. Rotate the crankshaft clockwise two turns until 

the TDC position.
• If not aligned, loosen the crankshaft pulley 

lock bolt and repeat from Step 14.
24. Apply silicone sealant to the engine front cover upper blind plug.

AME2212W007

AME2212W010

AME2212W011

AME2212W006
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25. Install the engine front cover upper blind plug.

Tightening torque: 
10 N·m {1.0 kgf·m, 7.4 ft·lbf}

26. Install the cylinder block lower blind plug.

Tightening torque: 
20 N·m {2.0 kgf·m, 14.8 ft·lbf}

27. Install the new engine front cover lower blind 
plug.

Tightening torque: 
12 N·m {1.2 kgf·m, 8.9 ft·lbf}

End Of Sie

AME2212W003

AME2212W012

AME2212W002
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CYLINDER BLOCK (I) ASSEMBLY
A6E242402000E09

1. Assemble in the order indicated in the table.
2.

.

AME2224E039

1 Oil jet valve
2 Upper main bearing, thrust bearing
3 Crankshaft
4 Lower main bearing, thrust bearing
5 Main bearing cap

(See B–30 Main Bearing Caps Assembly Note)

6 Piston ring
(See B–30 Piston Ring Assembly Note)

7 Connecting rod, Piston assembly
(See B–30 Piston Assembly Note)

8 Upper connecting rod bearing
(See B–31 Connecting Rod Bearing Assembly 
Note)

9 Lower connecting rod bearing
(See B–31 Connecting Rod Bearing Assembly 
Note)

10 Connecting rod cap
(See B–31 Connecting Rod Cap Assembly Note)

11 Engine balancer (L3 (with variable valve timing 
mechanism))
(See B–31 Balancer Unit Assembly Note)

12 Adjustment shim
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Main Bearing Caps Assembly Note
1. Install the main bearing caps in the order 

indicated in the figure.

Tightening torque:
 (1) 44—46 N·m 

 {4.5—4.6 kgf·m, 32.5—33.9 ft·lbf}
 (2) 175°°°°—185°°°°

Piston Ring Assembly Note
1. Install the two oil control ring segments and 

spacer.
2. Verify that the second ring is installed with 

scraper face side downward.
3. Verify that the top ring is installed with scraper 

face side inner of upper.

Piston Assembly Note
1. Position the end gap of each ring as indicated in 

the figure.

2. Insert the piston and connecting rod into the 
cylinder with the arrow mark to front of the engine.

AME2224E052

AME2224E322

AME2224E323

AME2224E042
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B

Connecting Rod Bearing Assembly Note
1. Install the connecting rod bearing to the 

connecting rod and connecting rod caps, as 
shown in the figure.

Connecting Rod Cap Assembly Note

Caution
•••• When assembling the connecting rod caps, align the broken, rough faces of the connecting rods 

and connecting rod caps.

1. Tighten the connecting rod bolts in two steps.

Tightening torque:
 (1) 26—32 N·m 

 {2.7—3.2 kgf·m, 19.2—23.6 ft·lbf}
 (2) 80°°°°—100°°°°

Balancer Unit Assembly Note
1. Confirm by visual inspection that there is no damage to the balancer unit gear and verify that the shaft turns 

smoothly.
• If there is any damage or malfunction, replace the balancer unit.

Caution
•••• Due to the precision interior construction of the balancer unit, it cannot be disassembled.

2. Rotate the crankshaft clockwise and align the No. 1 cylinder to the TDC.
3. Install the adjustment shim to the seat face of the balancer unit.
4. With the balancer unit marks at the exact top 

center, assemble the unit to the cylinder block.

5. Insert a screwdriver into the crankshaft No. 1 
crankweight area and set both the rotation and 
the thrust direction with the screwdriver, using a 
prying action, as shown.

AME2224E053

AME2224E061

AME2224E080
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ENGINE 

6. Set the SST as shown, then measure the gear 
backlash using a dial gauge.

• If the backlash exceeds the specified range, 
remeasure the backlash and, using the 
adjustment shim selection table, select the 
proper shim, according to the following 
procedure.

Caution
•••• When measuring the backlash, rotate the 

crankshaft one full rotation and verify 
that it is within the specified range at all 
of the following six positions: 10°°°°, 30°°°°, 
100°°°°, 190°°°°, 210°°°°, 280°°°° ATDC. 

Value range: 
0.005—0.101 mm {0.00019—0.0039 in}

(1) Using master adjustment shim (No.50), assemble the balancer unit to the cylinder block, then measure the 
backlash.

(2) Select the proper adjustment shim according to the measured value.
(3) Install the selected adjustment shim to the balancer unit, then assemble the balancer unit to the cylinder 

block.
Adjustment shim selection table

AME2224E060

Backlash 
mm {in}

Selection shim 
(No.)

Shim thickness 
mm {in}

Backlash 
mm {in}

Selection shim 
(No.)

Shim thickness 
mm {in}

0.256—0.262 
{0.0100—0.01031} 15 1.15 {0.0452}

0.116—0.122 
{0.00456—
0.00480}

35 1.35 {0.0531}

0.249—0.255 
{0.0098—
0.010039}

16 1.16 {0.0456}
0.109—0.115 
{0.00429—
0.00452}

36 1.36 {0.0535}

0.242—0.248 
{0.0096—0.00976} 17 1.17 {0.0460}

0.102—0.108 
{0.00401—
0.00425}

37 1.37 {0.0539}

0.235—0.241 
{0.0093—0.0948} 18 1.18 {0.0464}

0.095—0.101 
{0.00374—
0.00397}

38 1.38 {0.0543}

0.228—0.234 
{0.00897—
0.00921}

19 1.19 {0.0468}
0.088—0.094 
{0.00346—
0.00370}

39 1.39 {0.0547}

0.221—0.227 
{0.00870—
0.00893}

20 1.20 {0.0472}
0.081—0.087
{0.00318—
0.00342}

40 1.40 {0.0551}

0.214—0.220 
{0.00842—
0.00874}

21 1.21 {0.0476}
0.074—0.080 
{0.00291—
0.00314}

41 1.41 {0.0555}

0.207—0.213 
{0.00814—
0.00838}

22 1.22 {0.0480} 0.067—0.073 
{0.00263—
0.00287}

42 1.42 {0.0559}

0.200—0.206 
{0.00787—
0.00811}

23 1.23 {0.0484}
0.060—0.066 
{0.00236—
0.00259}

43 1.43 {0.0562}

0.193—0.199 
{0.00759—
0.00783}

24 1.24 {0.0488}
0.053—0.059 
{0.00208—
0.00232}

44 1.44 {0.0566}

0.186—0.192 
{0.00732—
0.00755}

25 1.25 {0.492}
0.046—0.052 
{0.00181—
0.00204}

45 1.45 {0.0570}

0.179—0.185 
{0.00704—
0.00728}

26 1.26 {0.496}
0.039—0.045 
{0.00153—
0.00177}

46 1.46 {0.0574}
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B

End Of Sie

0.172—0.178 
{0.00677—
0.00700}

27 1.27 {0.499}
0.032—0.038 
{0.00125—
0.00149}

47 1.47 {0.0578}

0.165—0.171 
{0.00649—
0.00673}

28 1.28 {0.503}
0.025—0.031 
{0.000984—

0.00122}
48 1.48 {0.0582}

0.158—0.164 
{0.00622—0.00645 29 1.29 {0.507}

0.018—0.024 
{0.000708—
0.000944}

49 1.49 {0.0586}

0.151—0.157 
{0.00594—
0.00618}

30 1.30 {0.511}
0.011—0.017 
{0.000433—
0.000669}

50 (master) 1.50 {0.0590}

0.144—0.150 
{0.0566—0.0590} 31 1.31 {0.515}

0.004—0.010 
{0.00015—
0.000393}

51 1.51 {0.0594}

0.137—0.143 
{0.00539—
0.00562}

32 1.32 {0.519} 0.000—0.004 
{0.000—0.000157} 52 1.52 {0.0598}

0.130—0.136 
{0.00511—
0.00535}

33 1.33 {0.523} 0.000—0.000 
{0.000—0.000} 53 1.53 {0.0602}

0.123—0.129 
{0.00484—
0.00507}

34 1.34 {0.527} 0.000—0.000 
{0.000—0.000} 54 1.54 {0.0606}

Backlash 
mm {in}

Selection shim 
(No.)

Shim thickness 
mm {in}

Backlash 
mm {in}

Selection shim 
(No.)

Shim thickness 
mm {in}
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CYLINDER BLOCK (II) ASSEMBLY
A6E242402000E10

1. Assemble in the order indicated in the table.
2.

.

AME2224E043
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Rear Oil Seal Assembly Note
1. Apply silicone sealant to the mating faces as 

shown.

Dot diameter:
 4.0—6.0 mm {0.16—0.23 in}

2. Apply clean engine oil to the new oil seal lip.

3. Install the rear oil seal using the installer as 
shown.

4. Tighten the rear oil seal bolts in the order as 
shown.

Tightening torque:
8.0—11.5 N·m {81.6—117.2 kgf·m, 70.9—

101.7 in·lbf}

1 Rear oil seal
(See B–35 Rear Oil Seal Assembly Note)

2 End plate (MPV)
3 Flywheel (MTX), Drive plate (ATX) (See B–36 Drive 

Plate (ATX), Flywheel (MTX) Assembly Note)
4 Oil pump
5 Oil strainer
6 Water pump
7 Thermostat

8 Oil separator
9 Knock sensor

10 Oil cooler
11 Oil filter adapter
12 Oil filter
13 Oil filter cover
14 Oil pan

(See B–36 Oil pan Assembly Note)
15 MTX

AME2224E325

AME2224E326

AME2224E002
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Drive Plate (ATX), Flywheel (MTX) Assembly Note
1. Hold the crankshaft using the SST.
2. Tighten the bolts in the order indicated in the 

figure in several passes.

Oil pan Assembly Note
1. Apply a continuous bead of silicone sealant to the 

oil pan as indicated in the figure.

2.  Use a square ruler to unite the oil pan and the 
cylinder block junction side on the engine front 
cover side.

AME2224E102

AME2224E555

AME2224E054
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B

3. Tighten the rear oil pan bolts in the order as 
shown.

Tightening torque:
20—30 N·m {2.1—3.0 kgf·m, 15.2—21.6 

in·lbf}

End Of Sie
CYLINDER HEAD (I) ASSEMBLY

A6E242402000E11
1. Assemble in the order indicated in the table..

AME2224E056

AME2224E044

1 Water outlet case
2 EGR pipe
3 Valve seal

(See B–38 Valve Seal Assembly Note)
4 Valve

5 Valve spring
6 Upper valve spring seat
7 Valve keeper

(See B–38 Valve Keeper Assembly Note)
8 Engine hanger
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Valve Seal Assembly Note
1. Press the valve seal onto the valve guide by 

hand.
2. Lightly tap the SST using a plastic hammer.

Valve Keeper Assembly Note
1. Install the valve keeper using the SSTs.

End Of Sie

AME2224E321

AME2224E302
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B

CYLINDER HEAD (II) ASSEMBLY
A6E242402000E12

1. Assemble in the order indicated in the table.
2.

.

AME2224E046

1 Cylinder head gasket
2 Cylinder head
3 Cylinder head bolt

(See B–40 Cylinder Head Bolt Assembly Note)
4 Tappet
5 Camshaft

(See B–40 Camshaft Assembly Note)

6 Camshaft cap 
7 Camshaft sprocket, Variable valve timing actuator 

(L3 (with variable valve timing mechanism))
(See B–40 Camshaft Sprocket, Variable Valve 
Timing Actuator (L3 (with variable valve timing 
mechanism)) Assembly Note)

8 Oil control valve (OCV) (L3 (with variable valve 
timing mechanism))
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Cylinder Head Bolt Assembly Note
1. Tighten the cylinder head bolts in the order 

indicated in the figure in six steps.
(1) Tighten to 5.0 N·m {51 kgf·cm, 44.3 in·lbf}.
(2) Tighten to 13— 17 N·m {1.4 —1.7 kgf·m, 

9.6—12.5 ft·lbf}.
(3) Tighten to 44— 46 N·m {4.5 —4.6 kgf·m, 

32.5—33.9 ft·lbf}.
(4) Tighten 88°°°°—92°°°°.
(5) Tighten 88°°°°—92°°°°.

Camshaft Assembly Note
1. Install the camshaft with No.1 cylinder aligned with TDC position.
2. Tighten the camshaft cap bolt using the following 

two steps.
(1) Tighten to 5.0—9.0 N·m {51.0—91.7 kgf·cm, 

44.3—79.5 in·lbf}.
(2) Tighten to 14.0—17.0 N·m {1.5—1.7 kgf·m, 

10.4—12.5 ft·lbf}.

Camshaft Sprocket, Variable Valve Timing Actuator (L3 (with variable valve timing mechanism)) Assembly 
Note

1. Camshaft sprocket or variable valve timing actuator (L3 (with variable valve timing mechanism)) attachment 
bolt is changed into the state of a temporary bundle by hand until it attaches timing chain.

2. The attachment bolt of camshaft sprocket or variable valve timing actuator (L3 (with variable valve timing 
mechanism)) is bound tight for timing chain after attachment.

Tightening torque
69—75 N·m {7.10—7.60 kgf·m, 50.9—55.3 ft·lbf}

L8, LF, L3

L3 (with variable valve timing mechanism)

AME2224E047

AME2224E048

AME2224E077

AME2224E078
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B

End Of SieTIMING CHAIN ASSEMBLY
A6E242402000E13

1. Assemble in the order indicated in the table.
2.

.

AME2224E327

1 Crankshaft sprocket
2 Oil pump chain
3 Oil pump sprocket

(See B–42 Oil Pump Sprocket Assembly Note)
4 Oil pump chain guide
5 Oil pump chain tensioner
6 Seal (L3 (with variable valve timing mechanism))
7 Timing chain

(See B–42 Timing Chain Aassembly Note)
8 Chain guide
9 Tensioner arm

10 Chain tensioner
11 Camshaft sprocket, Variable Valve Timing Actuator 

(L3 (with variable valve timing mechanism))
(See B–43 Camshaft Sprocket, Variable Valve 
Timing Actuator (L3 (with variable valve timing 
mechanism)) Assembly Note)

12 Front oil seal
(See B–44 Front Oil Seal Aassembly Note)

13 Engine front cover
(See B–44 Engine Front Cover Aassembly Note)

14 Drive belt idler pulley 
15 Water pump pulley
16 Crankshaft pulley
17 Crankshaft pulley lock bolt

(See B–45 Crankshaft Pulley Lock Bolt Aassembly 
Note)

18 Cylinder head cover
(See B–46 Cylinder Head Cover Aassembly Note)

19 Spark plug
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Oil Pump Sprocket Assembly Note
1. Hold the oil pump sprocket using the SST.

Timing Chain Aassembly Note
1. Install the SST to the camshaft, then align the No. 1 camshaft position with the TDC.

Europe

Except Europe

2. Remove the cylinder block lower blind plug.
3. Install the SST as shown.
4. Turn the crankshaft clockwise so that the 

crankshaft is in the No.1 cylinder TDC position.
5. Install the timing chain.

AME2224E340

AME2224E329

AME2224E328

AMJ2224E666
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6. Install the chain tensioner and remove the 
retaining wire.

Camshaft Sprocket, Variable Valve Timing Actuator (L3 (with variable valve timing mechanism)) Assembly 
Note

1. Hold the camshaft using a suitable wrench on the cast hexagon as shown.
L8, LF, L3

L3 (with variable valve timing mechanism)

2. Tighten the camshaft sprocket lock bolt.

Tightening torque: 69—75 N·m {7.10—7.6 kgf·m, 50.9—55.3 ft·lbf}

AME2224E330

AME2224E077

AME2224E078
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Front Oil Seal Aassembly Note
1. Apply clean engine oil to the oil seal.
2. Push the oil seal slightly in by hand.
3. Compress the oil seal using the SST and a 

hammer.

Engine Front Cover Aassembly Note
1. Apply silicone sealant to the engine front cover as 

shown.

Caution
•••• Install the cylinder head cover within 10 

minutes of applying the silicone sealant.
•••• Silicone sealant is not need in area C as 

indicated below due to an existing. (L3  
(with variable valve timing mechanism))

Thickness
 A: 2.0—3.0 mm {0.079—0.118 in}
 B: 1.5—2.5 mm {0.059—0.098 in}

AME2224E331

AME2224E332

AME2224E333
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2. Install the cylinder head cover bolts in the order 
as shown.

Crankshaft Pulley Lock Bolt Aassembly Note
1. Install the SST to the camshaft as shown.

Europe

Except Europe

2. Install the M6 x 1.0 bolt in by hand.
3. Turn the crankshaft clockwise so that the 

crankshaft is in the No.1 cylinder TDC position.

Bolt No. Tigtining torque N·m {kgf·m, ft·lbf}
1—18 8.0—11.5 N·m

{81.6—117.2 kgf·cm, 70.9—101.7 in·lbf}
19—22 40—55 {4.1—5.6, 29.7—40.5}

AME2224E334

AME2224E329

AME2224E328

AME2224E009
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4. Hold the crankshaft pully using the SST.
5. Tighten the crankshaft pulley lock bolt in the 

following two steps.
(1) Tighten to 96—104 N·m {9.8—10.6 kgf·m, 

70.9—76.7 ft·lbf}
(2) Tighten 87°°°°—93°°°° .

6. Remove the M6 x 1.0 bolt.
7. Remove the SST from the camshaft.
8. Remove the SST from the block lower blind plug.
9. Rotate the crankshaft clockwise two turns until 

the TDC position.
• If not aligned, loosen the crankshaft pulley 

lock bolt and repeat from Step 1.
10. Install the cylinder block lower blind plug.

Tightening torque: 20 N·m {2.0 kgf·m, 14.8 ft·lbf}

Cylinder Head Cover Aassembly Note
1. Apply silicone sealant to the mating faces as 

shown.

Caution
•••• Install the cylinder head cover within 10 

minutes of applying the silicone sealant.

Dot diameter: 4.0—6.0 mm {0.16—0.23 in}

2. Install the cylinder head cover with a new gasket.

3. Tighten the bolts in the order shown.

Tightening torque: 8.0 —12 N·m {81.6—122.3 
kgf·cm, 70.9—106.2 in·lbf}

End Of Sie

AME2224E015

AME2224E335

AME2224E336
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TECHNICAL DATA 

ENGINE TECHNICAL DATA
A6E931001001E01

TECHNICAL DATA

Item

Engine

L8 LF

L3, 
L3 (with variable 

valve timing 
mechanism)

Cylinder head
Cylinder head gasket 
contact surfaces distortion (mm {in}) Maximum 0.10 {0.004}

Manifold contact surfaces 
distortion (mm {in})

Maximum 0.10 {0.004}
Maximum grinding 0.15 {0.006}

Valve clearance [Engine cold] (mm {in})
IN 0.22—0.28 {0.0087—0.0110}
EX 0.27—0.33 {0.0106—0.0130}

Valve and valve guide

Valve stem diameter (mm {in})
Standard

IN 5.470—5.485 {0.2154—0.2159}
EX 5.465—5.480 {0.2152—0.2157}

Minimum
IN 5.440 {0.2142}
EX 5.435 {0.2140}

Valve stem to guide 
clearance (mm {in})

Standard
IN 0.024—0.069 {0.0009—0.0027}
EX 0.029—0.074 {0.0012—0.0029}

Maximum
IN 0.10 {0.004}
EX 0.10 {0.004}

Valve length (mm {in})
Standard

IN 102.99—103.79 {4.055—4.086}
EX 104.25—105.05 {4.105—4.135}

Minimum
IN 102.99 {4.055}
EX 103.79 {4.086}

Valve guide inner diameter (mm {in}) Standard
IN 5.509—5.539 {0.2169—0.2180}
EX 5.509—5.539 {0.2169—0.2180}

Valve guide protrusion 
height (mm {in})  IN

 EX
12.2—12.8 {0.481—0.503}
12.2—12.8 {0.481—0.503}

Valve head margin thickness (mm {in}) Minimum
IN 1.62 {0.0637}
EX 1.82 {0.0716}

Valve seat

Valve seat contact width (mm {in}) Standard
IN 1.2—1.6 {0.048—0.062}
EX 1.2—1.6 {0.048—0.062}

Valve seat angle (°)
IN 45
EX 45

Valve seat sinking
(Valve protrusion height) (mm {in}) Standard

IN 40.64—42.24 {1.600—1.662}
EX 40.50—42.10{1.595—1.657}

Valve spring
Out-of-square (mm {in}) Maximum 1% (2.10 {0.082})
Pressing force at valve 
spring height H (N {kgf, lbf}) H: 27.8 mm 

 {1.094 in} 494.9 {50.47,111.2}

OCV (Oil control valve)

Coil resistance [20° C{68°F}] (ohm) Standard – 6.9—7.9 *
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Camshaft
Camshaft runout (mm {in}) Maximum 0.03 {0.0012}

Cam lobe height (mm {in})

Standard

IN 40.79 {1.606} 42.12{1.659}
42.12 {1.659}

42.44{1.671}*

EX 41.08 {1.618} 41.08{1.618}
41.08 {1.618}

41.18 {1.622}*

Minimum

IN 40.692{1.603} 42.022{1.655}
42.022{1.655}

42.342 {1.667}*

EX 40.982 {1.614} 40.982{1.614}
40.982 {1.614}

41.082 {1.618}*

Journal diameter (mm {in})
Standard 24.96—24.98 {0.9827—0.9834}
Minimum 24.95 {0.982}

Journal oil clearance (mm {in})
Standard 0.04—0.08 {0.002—0.003}
Maximum 0.09 {0.0035}

End play (mm {in})
Standard 0.09—0.24 {0.0035—0.0094}
Maximum 0.25 {0.009}

Tappet
Tappet bore diameter (mm {in}) Standard 31.000—31.030 {1.2205—1.2216}
Tappet diameter (mm {in}) Standard 30.970—30.980 {1.2193—1.2196}

Tappet-to-Tappet bore oil 
clearance (mm {in})

Standard 0.02—0.06{0.0008—0.0023}
Maximum 0.15 {0.006}

Cylinder block
Cylinder head gasket 
contact surfaces distortion (mm {in}) Maximum 0.10 {0.004}

Cylinder bore diameter
[Measure the cylinder bore 
at 42 mm
{1.65 in} below the top 
surface]

(mm {in}) Standard 83.000—83.030 
{3.2677—3.2689} 87.500—87.530 {3.4449—3.4460}

Minimum / maximum bore 
diameter Limit (mm {in}) 82.940—83.090 

{3.2653—3.2712} 87.440—87.590 {3.4425—3.4484}

Piston

Piston diameter (mm {in}) Standard 82.965—82.995 
{3.2664—3.2675} 87.465—87.495 {3.4435—3.4446}

Piston-to-cylinder clearance (mm {in})
Standard 0.025—0.045 {0.0010—0.0017}
Maximum 0.11 {0.0043}

Piston ring

Piston ring-to-ring groove 
clearance

(mm {in})

Standard
Top 0.03—0.08 {0.0012—0.0031}
Second 0.03—0.07 {0.0012—0.0027}
Oil (rail) 0.03—0.07 {0.0012—0.0027}

Maximum
Top 0.17 {0.0067}
Second 0.15 {0.0059}
Oil (rail) 0.15 {0.0059}

End gap
(measured in cylinder) (mm {in})

Standard
Top 0.16—0.31 {0.0063—0.0122}
Second 0.33—0.48 {0.0130—0.0189}
Oil (rail) 0.20—0.70 {0.0079—0.0275}

Maximum
Top 1.0 {0.0393}
Second 1.0 {0.0393}
Oil (rail) 1.0 {0.0393}

Item

Engine

L8 LF

L3, 
L3 (with variable 

valve timing 
mechanism)
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TD–4

TECHNICAL DATA 

*: With variable valve timing mechanism
End Of Sie

Connecting rod and connecting rod bearing

Connecting rod side 
clearance (mm {in})

Standard 0.14—0.36 {0.0056—0.0141}
Maximum 0.435 {0.0172}

Connecting rod bearing size (mm {in})
Standard 1.496—1.502 {0.0589—0.0591}
0.25 {0.01} Oversize 1.623—1.629 {0.0639—0.0641}
0.50 {0.02} Oversize 1.748—1.754 {0.0688—0.0690}

Connecting rod bearing oil 
clearance (mm {in})

Standard 0.026—0.052{0.0011—0.0020}
Maximum 0.10{0.0039}

Crankshaft
Crankshaft runout (mm {in}) Maximum 0.05 {0.0019}

Main journal diameter (mm {in})
Standard 51.980—52.000 {2.0464—2.0472}
0.25 {0.01} 
undersize 51.730—51.750 {2.0366—2.0373}

Main journal oil clearance (mm {in})
Standard 0.019—0.035{0.0007—0.0013}
Maximum 0.10 {0.0039}

Main journal out of round (mm {in}) Maximum 0.05 {0.0019}

Main bearing size (mm {in})
Standard 2.506—2.509 {0.0987—0.0988}
0.25 {0.01} Oversize 2.628—2.634 {0.1034—0.1037}
0.50 {0.02} Oversize 2.753—2.759 {0.1084—0.1086}

Crank pin journal diameter (mm {in})
Standard 49.980—50.000 {1.9677—1.9685}
0.25 {0.01} 
undersize 49.730—49.750 {1.9579—1.9586}

Crank pin out of round (mm {in}) Maximum 0.05 {0.022}

Crankshaft end play (mm {in})
Standard 0.22—0.45{0.0087—0.0177}
Maximum 0.55 {0.0216}

Front oil seal
Pushing distance of the front oil seal
[from the edge of the engine front cover] (mm {in}) 0—0.5 {0—0.019}

Bolt

Cylinder head bolt length
Standard 149.0—150.0 {5.86—5.90}
Maximum 150.5 {5.92}

Connecting rod bolt length
Standard 44.7—45.3 {1.75—1.78}
Maximum 46.0 {1.81}

Main bearing cap bolt length
Standard 110.0—110.6 {4.33—4.35}
Maximum 111.3 {4.38}

Balance shaft

Gear backlash (mm {in}) Maximum –
0.005-0.101 
{0.00019—

0.0039}

Item

Engine

L8 LF

L3, 
L3 (with variable 

valve timing 
mechanism)
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ST

STSPECIAL TOOLS

SPECIAL TOOLS .................................................ST-2
ENGINE SST .....................................................ST-2
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SPECIAL TOOLS 

ENGINE SST
A6E941001001E01

Ford SST numbers are collated with Mazda SST numbers in the example below.
Ford SSTs are marked with Ford SST number.
Example

1: Mazda SST number
2: Ford SST number

SPECIAL TOOLS

1:49 JE01 061
2:303-507

Peg

1:49 JE01 061
2:303–507

Peg

1:49 UN20 5072
2:205–072

Holder

1:49 UN20 
507202
2:205–072–02

Adapter

1:49 G032 354
2: –

Adjusting 
wrench

1:49 E011 1A0
2: –

Ring gear brake 
set

1:49 0636 100B
2: –

Valve spring 
lifter arm

1:49 B012 0A2
2: –

Pivot

1:49 B012 015
2: –

Valve guide 
installer

1:49 H010 401
2: –

Oil seal installer

1:49 0107 680A
2: –

Engine stand

1:49 L010 1A0
2: –

Engine hanger 
set

1:49 S120 170
2: –

Valve seal 
remover

1:49 L012 0A0B
2: –

Valve seal and 
valve guide 
installer set

1:49 T032 302
2: –

Bearing installer

1:49 D032 316
2: –

Protractor

1731-1E-02C.book  2 ページ  ２００２年４月２６日　金曜日　午前１０時３０分



SPECIAL TOOLS 

ST–3

STEnd Of Sie

1:49 JE01 054 
(Europe)
 49 UN30 3376
(Except Europe)
2: 303–376

Plate

1:49 G011 201
2: –

Attachment
–
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FOREWORD

This manual explains the disassembly, 
inspection, repair, and reassembly 
procedures for the above-indicated engine. 
In order to do these procedures safely, 
quickly, and correctly, you must first read 
this manual and any other relevant service 
materials carefully.

The information in this manual is current 
up to April, 2002. Any changes that 
occur after that time will not be reflected in 
this particular manual. Therefore, 
the contents of this manual may not exactly 
match the mechanism that you are 
currently servicing.

Mazda Motor Corporation
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WARNING
Servicing a vehicle can be dangerous. If you have not received 
service-related training, the risks of injury, property damage, and 
failure of servicing increase. The recommended servicing procedures 
for the vehicle in this workshop manual were developed with 
Mazda-trained technicians in mind. This manual may be useful to 
non-Mazda trained technicians, but a technician with our 
service-related training and experience will be at less risk when 
performing service operations. However, all users of this manual are 
expected to at least know general safety procedures.

This manual contains "Warnings" and "Cautions" applicable to risks 
not normally encountered in a general technician's experience. 
They should be followed to reduce the risk of injury and the risk that 
improper service or repair may damage the vehicle or render it unsafe. 
It is also important to understand that the "Warnings" and "Cautions" 
are not exhaustive. It is impossible to warn of all the hazardous 
consequences that might result from failure to follow the procedures.

The procedures recommended and described in this manual are 
effective methods of performing service and repair. Some require tools 
specifically designed for a specific purpose. Persons using procedures 
and tools which are not recommended by Mazda Motor Corporation 
must satisfy themselves thoroughly that neither personal safety nor 
safety of the vehicle will be jeopardized.

The contents of this manual, including drawings and specifications, are 
the latest available at the time of printing, and Mazda Motor Corporation 
reserves the right to change the vehicle designs and alter the contents 
of this manual without notice and without incurring obligation.

Parts should be replaced with genuine Mazda replacement parts or 
with parts which match the quality of genuine Mazda replacement 
parts. Persons using replacement parts of lesser quality than that of 
genuine Mazda replacement parts must satisfy themselves thoroughly 
that neither personal safety nor safety of the vehicle will be 
jeopardized.

Mazda Motor Corporation is not responsible for any problems which 
may arise from the use of this manual. The cause of such problems 
includes but is not limited to insufficient service-related training, use of 
improper tools, use of replacement parts of lesser quality than that of 
genuine Mazda replacement parts, or not being aware of any revision 
of this manual.

1744-1E-02D(WARNING).fm  1 ページ  ２００２年４月１日　月曜日　午後３時４５分



GI–1

GIGIGENERAL INFORMATION

HOW TO USE THIS MANUAL ............................. GI-2
RANGE OF TOPICS .......................................... GI-2
SERVICE PROCEDURE ................................... GI-2
SYMBOLS.......................................................... GI-3
ADVISORY MESSAGES ................................... GI-4

UNITS ................................................................... GI-5
UNITS ................................................................ GI-5

FUNDAMENTAL PROCEDURES ........................ GI-6
PREPARATION OF TOOLS AND MEASURING

EQUIPMENT................................................... GI-6
SPECIAL SERVICE TOOLS .............................. GI-6
DISASSEMBLY.................................................. GI-6
INSPECTION DURING REMOVAL, 

DISASSEMBLY............................................... GI-7
ARRANGEMENT OF PARTS ............................ GI-7
CLEANING OF PARTS...................................... GI-7
REASSEMBLY................................................... GI-7
ADJUSTMENT ................................................... GI-8
RUBBER PARTS AND TUBING ........................ GI-8
HOSE CLAMPS ................................................. GI-8
TORQUE FORMULAS....................................... GI-9
VISE ................................................................... GI-9

ELECTRICAL SYSTEM...................................... GI-10
ELECTRICAL PARTS ...................................... GI-10
CONNECTORS................................................ GI-10

NEW STANDARDS ............................................ GI-13
NEW STANDARDS.......................................... GI-13

ABBREVIATIONS .............................................. GI-15
ABBREVIATIONS ............................................ GI-15

1744-1E-02D.book  1 ページ  ２００２年４月２日　火曜日　午前９時２４分



GI–2

HOW TO USE THIS MANUAL 

RANGE OF TOPICS
AME201000001101

• This manual contains procedures for performing all required service operations. The procedures are divided 
into the following five basic operations:
— Removal/Installation
— Disassembly/Assembly
— Replacement
— Inspection
— Adjustment

• Simple operations which can be performed easily just by looking at the vehicle (i.e., removal/installation of 
parts, jacking, vehicle lifting, cleaning of parts and visual inspection) have been omitted.

End Of Sie
SERVICE PROCEDURE

AME201000001102

Inspection, adjustment
• Inspection and adjustment procedures are divided into steps. Important points regarding the location and 

contents of the procedures are explained in detail and shown in the illustrations.

Repair procedure
1. Most repair operations begin with an overview illustration. It identifies the components, shows how the parts fit 

together and describes visual part inspection. However, only removal/installation procedures that need to be 
performed methodically have written instructions.

2. Expendable parts, tightening torques and symbols for oil, grease, and sealant are shown in the overview 
illustration. In addition, symbols indicating parts requiring the use of special service tools or equivalent are also 
shown.

HOW TO USE THIS MANUAL

XME2010001
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HOW TO USE THIS MANUAL 

GI–3

GI

3. Procedure steps are numbered and the part that is the main point of that procedure is shown in the illustration 
with the corresponding number. Occasionally, there are important points or additional information concerning a 
procedure. Refer to this information when servicing the related part.

End Of Sie
SYMBOLS

AME201000001103

• There are eight symbols indicating oil, grease, fluids, sealant, and SST or equivalent use. These symbols show 
application points or use of these materials during service.

XME2010010

Symbol Meaning Kind

Apply oil
New appropriate 
engine oil or gear 
oil

Apply brake fluid New appropriate 
brake fluid
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HOW TO USE THIS MANUAL 

End Of Sie
ADVISORY MESSAGES

AME201000001104
• You'll find several Warnings, Cautions, Notes, Specifications and Upper and Lower Limits in this manual.

Warning
• A Warning indicates a situation in which serious injury or death could result if the warning is ignored.

Caution
• A Caution indicates a situation in which damage to the vehicle or parts could result if the caution is ignored.

Note
• A Note provides added information that will help you to complete a particular procedure.

Specification
• The values indicate the allowable range when performing inspections or adjustments.

Upper and lower limits
• The values indicate the upper and lower limits that must not be exceeded when performing inspections or 

adjustments.
End Of Sie

Apply automatic 
transaxle/
transmission fluid

New appropriate 
automatic
transaxle/
transmission fluid

Apply grease Appropriate 
grease

Apply sealant Appropriate 
sealant

Apply petroleum 
jelly

Appropriate 
petroleum jelly

Replace part O-ring, gasket, 
etc.

Use SST or 
equivalent Appropriate tools

Symbol Meaning Kind
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UNITS 

GI–5

GI
UNITS

AME201200002101

Conversion to SI Units (Système International d'Unités)
• All numerical values in this manual are based on SI units. Numbers shown in conventional units are converted 

from these values.

Rounding Off
• Converted values are rounded off to the same number of places as the SI unit value. For example, if the SI unit 

value is 17.2 and the value after conversion is 37.84, the converted value will be rounded off to 37.8.

Upper and Lower Limits
• When the data indicates upper and lower limits, the converted values are rounded down if the SI unit value is 

an upper limit and rounded up if the SI unit value is a lower limit. Therefore, converted values for the same SI 
unit value may differ after conversion. For example, consider 2.7 kgf/cm2 in the following specifications:

210—260 kPa {2.1—2.7 kgf/cm2, 30—38 psi}
270—310 kPa {2.7—3.2 kgf/cm2, 39—45 psi}

• The actual converted values for 2.7 kgf/cm2 are 264 kPa and 38.4 psi. In the first specification, 2.7 is used as 
an upper limit, so the converted values are rounded down to 260 and 38. In the second specification, 2.7 is 
used as a lower limit, so the converted values are rounded up to 270 and 39.

End Of Sie

UNITS

Electrical current A (ampere)
Electric power W (watt)
Electric resistance ohm
Electric voltage V (volt)

Length
mm (millimeter)
in (inch)

Negative pressure
kPa (kilo pascal)
mmHg (millimeters of mercury)
inHg (inches of mercury)

Positive pressure

kPa (kilo pascal)

kgf/cm2 (kilogram force per square 
centimeter)
psi (pounds per square inch)

Torque

N·m (Newton meter)
kgf·m (kilogram force meter)
kgf·cm (kilogram force centimeter)
ft·lbf (foot pound force)
in·lbf (inch pound force)

Volume

L (liter)
US qt (U.S. quart)
Imp qt (Imperial quart)
ml (milliliter)
cc (cubic centimeter)
cu in (cubic inch)
fl oz (fluid ounce)

Weight
g (gram)
oz (ounce)
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GI–6

FUNDAMENTAL PROCEDURES 

PREPARATION OF TOOLS AND MEASURING EQUIPMENT
AME201400004101

• Be sure that all necessary tools and measuring 
equipment are available before starting any work.

End Of Sie
SPECIAL SERVICE TOOLS

AME201400004102

• Use special service tools or equivalent when they 
are required.

End Of Sie
DISASSEMBLY

AME201400004103
• If the disassembly procedure is complex, 

requiring many parts to be disassembled, all parts 
should be marked in a place that will not affect 
their performance or external appearance and 
identified so that reassembly can be performed 
easily and efficiently.

End Of Sie

FUNDAMENTAL PROCEDURES

X3U000WAH

X3U000WAJ

X3U000WAL
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FUNDAMENTAL PROCEDURES 

GI–7

GI

INSPECTION DURING REMOVAL, DISASSEMBLY
AME201400004104

• When removed, each part should be carefully 
inspected for malfunction, deformation, damage, 
and other problems.

End Of Sie
ARRANGEMENT OF PARTS

AME201400004105

• All disassembled parts should be carefully 
arranged for reassembly.

• Be sure to separate or otherwise identify the parts 
to be replaced from those that will be reused.

End Of Sie
CLEANING OF PARTS

AME201400004106
• All parts to be reused should be carefully and 

thoroughly cleaned in the appropriate method.

Warning
•••• Using compressed air can cause dirt and 

other particles to fly out causing injury to 
the eyes. Wear protective eye wear 
whenever using compressed air.

End Of Sie
REASSEMBLY

AME201400004107
• Standard values, such as torques and certain 

adjustments, must be strictly observed in the 
reassembly of all parts.

• If removed, these parts should be replaced with 
new ones:
— Oil seals
— Gaskets
— O-rings
— Lockwashers
— Cotter pins
— Nylon nuts

X3U000WAM

X3U000WAN

WGIWXX0030J

WGIWXX0031J
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FUNDAMENTAL PROCEDURES 

• Depending on location:
— Sealant and gaskets, or both, should be 

applied to specified locations. When sealant 
is applied, parts should be installed before 
sealant hardens to prevent leakage.

— Oil should be applied to the moving 
components of parts.

— Specified oil or grease should be applied at 
the prescribed locations (such as oil seals) 
before reassembly.

End Of Sie
ADJUSTMENT

AME201400004108

• Use suitable gauges and/or testers when making 
adjustments.

End Of Sie
RUBBER PARTS AND TUBING

AME201400004109

• Prevent gasoline or oil from getting on rubber 
parts or tubing.

End Of Sie
HOSE CLAMPS

AME201400004110
• When reinstalling, position the hose clamp in the 

original location on the hose and squeeze the 
clamp lightly with large pliers to ensure a good fit.

End Of Sie

WGIWXX0032J

X3U000WAS

WGIWXX0034E

WGIWXX0035J
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FUNDAMENTAL PROCEDURES 

GI–9

GI

TORQUE FORMULAS
AME201400004111

• When using a torque wrench-SST or equivalent 
combination, the written torque must be 
recalculated due to the extra length that the SST 
or equivalent adds to the torque wrench. 
Recalculate the torque using the following 
formulas. Choose the formula that applies to you.

A : The length of the SST past the torque wrench drive
L : The length of the torque wrench

End Of Sie
VISE

AME201400004112
• When using a vise, put protective plates in the 

jaws of the vise to prevent damage to parts.

End Of Sie

Torque Unit Formula
N·m N·m × [L/(L+A)]

kgf·m kgf·m × [L/(L+A)]
kgf·cm kgf·cm × [L/(L+A)]
ft·lbf ft·lbf × [L/(L+A)]
in·lbf in·lbf × [L/(L+A)]

WGIWXX0036E

X3U000WAW
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ELECTRICAL SYSTEM 

ELECTRICAL PARTS
AME201700006101

Battery cable
• Before disconnecting connectors or removing 

electrical parts, disconnect the negative battery 
cable.

Wiring Harness
• To remove the wiring harness from the clip in the 

engine room, pry up the hook of the clip using a 
flathead screwdriver.

End Of Sie
CONNECTORS

AME201700006102
Data link connector

• Insert the probe into the terminal when 
connecting a jumper wire to the data link 
connector.

Caution
•••• Inserting a jumper wire probe into the 

data link connector terminal may damage 
the terminal.

ELECTRICAL SYSTEM

WGIWXX0007E

X3U000WBU

X3U000WAY
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ELECTRICAL SYSTEM 

GI–11

GI

Disconnecting connectors
• When disconnecting connector, grasp the 

connectors, not the wires.

• Connectors can be disconnected by pressing or 
pulling the lock lever as shown.

Locking connector
• When locking connectors, listen for a click 

indicating they are securely locked.

Inspection
• When a tester is used to inspect for continuity or 

measuring voltage, insert the tester probe from 
the wiring harness side.

WGIWXX0041E

WGIWXX0042E

X3U000WB1

X3U000WB2
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ELECTRICAL SYSTEM 

• Inspect the terminals of waterproof connectors 
from the connector side since they cannot be 
accessed from the wiring harness side.

Caution
•••• To prevent damage to the terminal, wrap 

a thin wire around the tester probe before 
inserting into terminal.

Terminals
Inspection

• Pull lightly on individual wires to verify that they 
are secured in the terminal.

Wiring Harness
Wiring color codes

• Two-color wires are indicated by a two-color code symbol.
• The first letter indicates the base color of the wire 

and the second the color of the stripe.

End Of Sie

WGIWXX0045E

X3U000WB4

CODE COLOR CODE COLOR
B Black O Orange

BR Brown P Pink
G Green R Red

GY Gray V Violet
L Blue W White

LB Light Blue Y Yellow
LG Light Green

X3U000WB7
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GI–13

GI
NEW STANDARDS

AME202800020101
• Following is a comparison of the previous standard and the new standard.

NEW STANDARDS

New Standard Previous Standard
RemarkAbbrevi-

ation Name Abbrevi-
ation Name

AP Accelerator Pedal — Accelerator Pedal
ACL Air Cleaner — Air Cleaner
A/C Air Conditioning — Air Conditioning

BARO Barometric Pressure — Atmospheric Pressure
B+ Battery Positive Voltage Vb Battery Voltage
— Brake Switch — Stoplight Switch
— Calibration Resistor — Corrected Resistance #6

CMP sensor Camshaft Position Sensor — Crank Angle Sensor
CAC Charge Air Cooler — Intercooler
CLS Closed Loop System — Feedback System
CTP Closed Throttle Position — Fully Closed
CPP Clutch Pedal Position — Idle Switch
CIS Continuous Fuel Injection System — Clutch Position

CS sensor Control Sleeve Sensor CSP  sensor Control Sleeve Position Sensor #6
CKP sensor Crankshaft Position Sensor — Crank Angle Sensor 2

DLC Data Link Connector — Diagnosis Connector
DTM Diagnostic Test Mode — Test Mode #1
DTC Diagnostic Trouble Code(s) — Service Code(s)
DI Distributor Ignition — Spark Ignition
DLI Distributorless Ignition — Direct Ignition
EI Electronic Ignition — Electronic Spark Ignition #2

ECT Engine Coolant Temperature — Water Thermo
EM Engine Modification — Engine Modification
— Engine Speed Input Signal — Engine RPM Signal

EVAP Evaporative Emission — Evaporative Emission
EGR Exhaust Gas Recirculation — Exhaust Gas Recirculation
FC Fan Control — Fan Control
FF Flexible Fuel — Flexible Fuel

4GR Fourth Gear — Overdrive
— Fuel Pump Relay — Circuit Opening Relay #3

FSO 
solenoid Fuel Shut Off Solenoid FCV Fuel Cut Valve #6

GEN Generator — Alternator
GND Ground — Ground/Earth
HO2S Heated Oxygen Sensor — Oxygen Sensor With heater
IAC Idle Air control — Idle Speed Control
— IDM Relay — Spill Valve Relay #6
— Incorrect Gear Ratio — —
— Injection Pump FIP Fuel Injection Pump #6
— Input/Turbine Speed Sensor — Pulse Generator
IAT Intake Air Temperature — Intake Air Thermo
KS Knock Sensor — Knock Sensor
MIL Malfunction Indicator Lamp — Malfunction Indicator Light
MAP Manifold Absolute Pressure — Intake Air Pressure

MAF sensor Mass Air Flow Sensor — Airflow Sensor
MFL Multiport Fuel Injection — Multiport Fuel Injection
OBD On-Board Diagnostic — Diagnosis/SelfDiagnosis
OL Open Loop — Open Loop
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NEW STANDARDS 

#1 : Diagnostic trouble codes depend on the diagnostic test mode
#2 : Controlled by the PCM
#3 : In some models, there is a fuel pump relay that controls pump speed.  That relay is now called the fuel pump 

relay (speed).
#4 : Device that controls engine and powertrain
#5 : Directly connected to exhaust manifold
#6 : Part name of diesel engine

End Of Sie

— Output Speed Sensor — Vehicle Speed Sensor 1
OC Oxidation Catalytic Converter — Catalytic Converter
O2S Oxygen Sensor — Oxygen Sensor
PNP Park/Neutral Position — Park/Neutral Range
— PCM Control Relay — Main Relay #6

PSP Power Steering Pressure — Power Steering Pressure
PCM Powertrain Control Module ECU Engine Control Unit #4

— Pressure Control Solenoid — Line Pressure Solenoid Valve

PAIR Pulsed Secondary Air Injection — Secondary Air Injection System Pulsed  
injection

— Pump Speed Sensor — NE Sensor #6

AIR Secondary Air Injection — Secondary Air Injection System
Injection 
with air 
pump

SAPV Secondary Air Pulse Valve — Reed Valve
SFI Sequential Multipoint Fuel Injection — Sequential Fuel Injection

— Shift Solenoid A
— 1–2 Shift Solenoid Valve
— Shift A Solenoid Valve

— Shift Solenoid B
— 2–3 Shift Solenoid Valve
— Shift B Solenoid Valve

— Shift Solenoid C — 3–4 Shift Solenoid Valve
3GR Third Gear — 3rd Gear
TWC Three Way Catalytic Converter — Catalytic Converter
TB Throttle Body — Throttle Body

TP sensor Throttle Position Sensor — Throttle Sensor
TCV Timer Control Valve TCV Timing Control Valve #6
TCC Torque Converter Clutch — Lockup Position

TCM Transmission (Transaxle) Control 
Module — ECAT Control Unit

— Transmission (Transaxle) Fluid 
Temperature Sensor — ATF Thermosensor

TR Transmission (Transaxle) Range — Inhibitor Position
TC Turbocharger — Turbocharger

VSS Vehicle Speed Sensor — Vehicle Speed Sensor 
VR Voltage Regulator — IC Regulator

VAF sensor Volume Air Flow Sensor — Air flow Sensor

WUTWC Warm Up Three Way Catalytic 
Converter — Catalytic Converter #5

WOT Wide Open Throttle — Fully Open

New Standard Previous Standard
RemarkAbbrevi-

ation Name Abbrevi-
ation Name
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ABBREVIATIONS 

GI–15

GI
ABBREVIATIONS

AME203000011101

End Of Sie

ABBREVIATIONS

BDC Bottom dead center
EX Exhaust
IN Intake
max Maximum
min Minimum
SST Special service tool
TDC Top dead center

1744-1E-02D.book  15 ページ  ２００２年４月２日　火曜日　午前９時２４分



B–1

B

BENGINE

ENGINE ..................................................................B-2
ENGINE OVERHAUL SERVICE WARNING .......B-2
MOUNTING..........................................................B-2
ENGINE DISMOUNTING.....................................B-3
TIMING BELT DISASSEMBLY ............................B-3
CYLINDER HEAD (I) DISASSEMBLY .................B-7
CYLINDER HEAD (II) DISASSEMBLY ................B-8
CYLINDER BLOCK (I) DISASSEMBLY .............B-10
CYLINDER BLOCK (II) DISASSEMBLY ............B-13
CYLINDER HEAD INSPECTION .......................B-14
VALVE, VALVE GUIDE INSPECTION...............B-15
VALVE GUIDE REPLACEMENT .......................B-16
VALVE SEAT INSPECTION/REPAIR................B-17
VALVE SPRING INSPECTION..........................B-18
CAMSHAFT INSPECTION ................................B-18
CAMSHAFT OIL CLEARANCE INSPECTION...B-19
CAMSHAFT END PLAY INSPECTION..............B-19
CYLINDER BLOCK INSPECTION/REPAIR ......B-20
OIL JET VALVE, NOZZLE INSPECTION ..........B-20
PISTON INSPECTION.......................................B-21
PISTON CLEARANCE INSPECTION/REPAIR .B-21
PISTON RING CLEARANCE INSPECTION......B-21
PISTON PIN CLEARANCE INSPECTION.........B-22
CRANKSHAFT INSPECTION............................B-22
CRANKSHAFT OIL CLEARANCE 
INSPECTION/REPAIR.......................................B-23
CRANKSHAFT END PLAY INSPECTION/

REPAIR...........................................................B-24
CONNECTING ROD INSPECTION ...................B-24
CONNECTING ROD OIL CLEARANCE 

INSPECTION/REPAIR....................................B-24
CONNECTING ROD SIDE CLEARANCE 

INSPECTION ..................................................B-25
PISTON AND CONNECTING ROD 

INSPECTION ..................................................B-25
CYLINDER HEAD BOLT INSPECTION.............B-25
TIMING BELT AUTO TENSIONER 

INSPECTION ..................................................B-26
PILOT BEARING INSPECTION.........................B-26
OIL PUMP INSPECTION ...................................B-27
VALVE CLEARANCE INSPECTION..................B-28
VALVE CLEARANCE ADJUSTMENT ...............B-28
CYLINDER BLOCK (I) ASSEMBLY ...................B-30
CYLINDER BLOCK (II) ASSEMBLY ..................B-32
CYLINDER HEAD (I) ASSEMBLY .....................B-37
CYLINDER HEAD (II) ASSEMBLY ....................B-39
TIMING BELT ASSEMBLY ................................B-43
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B–2

ENGINE 

ENGINE OVERHAUL SERVICE WARNING
AME222402000101

Warning
•••• Continuous exposure with USED engine oil has caused skin cancer in laboratory mice. Protect 

your skin by washing with soap and water immediately after this work.

End Of Sie
MOUNTING

AME222402000102
1. Install the SST (arms) to the cylinder block holes 

as shown, and hand-tighten the SST (bolts).

2. Assemble the SSTs (bolts, nuts, and plate) to the 
specified positions.

3. Install the  SSTs (bolts, nuts, and plate) 
assembled in Step 2 to the  SSTs (arms) installed 
in Step 1.

4. Adjust the  SSTs (bolts) so that the thread is 
exposed less than 20 mm {0.79 in}.

5. Make the  SSTs (plate and arms) parallel by 
adjusting the  SSTs (bolts and nuts).

6. Tighten the  SSTs (bolts and nuts) to affix the 
SST firmly.

Warning
•••• The self-locking brake system of the 

engine stand may not be effective when 
the engine is held in an unbalanced 
position. This could lead to sudden, rapid 
movement of the engine and mounting 
stand handle and cause serious injury. 
Never keep the engine in an unbalanced 
position, and always hold the rotating 
handle firmly when turning the engine.

7. Mount the engine on the SST (engine stand).
8. Drain the engine oil into a container.
9. Install the drain plug and a new washer.

Tightening torque
30—41 N·m {3.0—42 kgf·m, 22—30 ft·Ibn}

ENGINE

AME2524E001

AME2524E002

AME2524E003

AME2524E004
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ENGINE 

B–3

B

End Of SieENGINE DISMOUNTING
AME222402000103

1. Dismount in the reverse order of mounting.
End Of Sie
TIMING BELT DISASSEMBLY

AME222402000112

1. Disassemble in the order indicated in the table.
2.

.

AME2516E001

1 Pulley cover
2 Crankshaft pulley

(See B–4 Crankshaft Pulley Disassembly Note)
3 Timing belt cover
4 Guide plate
5 Crankshaft position sensor
6 Timing belt, timing belt auto tensioned

(SeeB–4 Timing Belt, Timing Belt Auto Tensioner 
Disassembly Note)

7 Idler
8 Injection pump pulley

(See B–5 Injection Pump Pulley Disassembly Note)

9 Timing belt pulley
(See B–5 Timing Belt Pulley Disassembly Note)

10 Gear cover
11 Drive gear

(See B–6 Drive Gear Disassembly Note)
12 Gear case
13 Camshaft pulley

(See B–6 Camshaft Pulley Disassembly Note)
14 Tensioner
15 Seal plate
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B–4

ENGINE 

Crankshaft Pulley Disassembly Note
1. Hold the crankshaft using the SST.
2. Remove the crankshaft pulley lock bolt.

Timing Belt, Timing Belt Auto Tensioner Disassembly Note
1. Turn the crankshaft clockwise and align the timing 

marks as shown.

Caution
•••• The following will damage the belt and 

shorten its life; forcefully twisting it, 
turning it inside out, or allowing oil or 
grease on it.

•••• After removing the timing belt, do not 
move the crankshaft or the camshaft 
pulley or both from this position because 
it can cause the valve and piston to 
contact.

2. Remove the timing belt auto tensioner.
3. Mark the timing belt rotation on the belt for proper 

reinstallation.

AME2524E066

AME2516E002

AME2516E003
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ENGINE 

B–5

B

Injection Pump Pulley Disassembly Note
1. Verify that timing marks are correctly aligned.

Caution
•••• To prevent the bolts (M8 ×××× 1.25) from damaging the Injection pump and pulley, do not fully tighten 

the detent bolt. If it contacts the pulley surface, it will damage the pulley.

2. Fix the injection pump pulley to the bracket using 
two injection pump pulley fixing bolts (M8 × 1.25).

3. Loosen the injection pump pulley lock nut.

4. Separate the injection pump pulley from the 
injection pump shaft using the SST.

5. Remove the injection pump pulley fixing bolts (M8 
×1.25).

Timing Belt Pulley Disassembly Note
1. Hold the crankshaft using the SST.
2.  Remove the timing belt pulley lock bolt.

3.  Remove the timing belt pulley using the SST.

AME2524E005

AME2524E006

AME2524E066

AME2524E007
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B–6

ENGINE 

Drive Gear Disassembly Note
1. Hold the camshaft using the SST.
2. Remove the drive gear lock bolt.

Camshaft Pulley Disassembly Note
1. Hold the camshaft using the SST.
2. Remove the camshaft pulley lock bolt.

3. Remove the camshaft pulley using the SST.

End Of Sie

AME2524E008

AME2524E009

AME2524E010
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ENGINE 

B–7

B

CYLINDER HEAD (I) DISASSEMBLY
AME222402000104

1. Disassemble in the order indicated in the table.
2.

.

AME2524E014

1 No.3 engine mount bracket
2 Water outlet
3 Dipstick
4 Bypass pipe
5 Cylinder head cover
6 Fuel injection pipe
7 Fuel injection pipe
8 Common rail
9 EGR water cooler

10 Injection pump
11 Intake manifold

12 Injection pump bracket
13 Nozzle seal
14 Side wall
15 Injection nozzle bracket
16 Injection nozzle
17 Rocker arm and rocker arm shaft

(See B–8 Rocker Arm and Rocker Arm Shaft 
Disassembly Note)

18 Rocker bridge
19 Camshaft
20 Breather pipe
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B–8

ENGINE 

Rocker Arm and Rocker Arm Shaft Disassembly Note
1. Inspect the camshaft end play.

(See B–19 CAMSHAFT END PLAY INSPECTION)
2. Inspect the camshaft oil clearance. 

(See B–19 CAMSHAFT OIL CLEARANCE INSPECTION)
3. Loosen the bolts in two or three steps in the order 

shown.

End Of Sie
CYLINDER HEAD (II) DISASSEMBLY

AME222402000115

1. Disassemble in the order indicated in the table.

Glow Plug, Glow Plug Lead Disassembly Note

Caution
•••• Damaging heat-generating part of the plug can cause the plug to blow out. Do not use the plug if it 

is dropped from a height over 10 cm {3.9 in}.
•••• When removing the glow plug, loosen it one or more threads using tool, then further loosen by 

hand and remove it.

AME2521E001

1 Glow plug, glow plug lead
(See B–8 Glow Plug, Glow Plug Lead Disassembly 
Note)

2 Engine coolant temperature sensor
3 Cylinder head

(See B–9 Cylinder Head Disassembly Note)
4 Cylinder head gasket
5 Valve keeper

(See B–9 Valve Keeper Disassembly Note)
6 Upper valve spring seat
7 Valve spring
8 Lower valve spring seat
9 Valve

10 Valve seal
(See B–9 Valve Seal Disassembly Note)

AME2524E019
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ENGINE 

B–9

B

Cylinder Head Disassembly Note
• Loosen the cylinder head bolts in two or three 

steps in the order shown.

Valve Keeper Disassembly Note
• Remove the valve keeper using the SSTs.

Valve Seal Disassembly Note
1. Remove the valve seal using the SST.

End Of Sie

AME2524E020

AME2511E001

AME2511E002
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B–10

ENGINE 

CYLINDER BLOCK (I) DISASSEMBLY
AME222402000105

1. Disassemble in the order indicated in the table.
2.

.

AME2524E174

1 Flywheel
(See B–11 Flywheel Disassembly Note)

2 End plate
3 Oil filter
4 Oil cooler
5 Oil filter body
6 Oil pan

(See B–11 Oil Pan Disassembly Note)
7 Oil pipe
8 Oil strainer
9 Oil pan upper block

(See B–12 Oil Pan Upper Block Disassembly Note)

10 Rear cover
(SeeB–12 Rear Cover Disassembly Note)

11 Oil pump
(seeB–12 Oil Pump Disassembly Note)

12 Thermostat
13 Water pump
14 Oil pump cover
15 Relief valve
16 Outer roter
17 Oil pump body
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ENGINE 

B–11

B

Flywheel Disassembly Note
1. Hold the flywheel using the SST.
2. Loosen the bolts in two or three steps in the order 

shown.

Oil Pan Disassembly Note
1. Remove the oil pan mounting bolts.
2. Remove the sealant from the bolt threads.
3. Screw an oil pan bolt into the weldnut to make a 

small gap between the cylinder block and the oil 
pan.

4. Remove the oil pan using the separator tool.

AME2524E072

AME2524E024

AME2524E025
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B–12

ENGINE 

Oil Pan Upper Block Disassembly Note
1. Loosen the oil pan upper block bolts in two or 

three steps in the order shown.
2. Remove the oil pan upper block

Rear Cover Disassembly Note
1. Remove the oil seal using a screwdriver protected 

with a rag.

Oil Pump Disassembly Note
1. Remove the oil seal using a screwdriver protected 

with a rag.

End Of Sie

AME2524E078

AME2522E001

AME2520E001
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ENGINE 

B–13

B

CYLINDER BLOCK (II) DISASSEMBLY
AME222402000106

1. Disassemble in the order indicated in the table.
2.

.

AME2524E035

1 Connecting rod cap
(See B–14 Connecting Rod Cap Disassembly Note)

2 Connecting rod bearing
3 Connecting rod, piston

(See B–14 Connecting Rod, Piston Disassembly 
Note)

4 Piston ring
5 Snap ring
6 Piston pin

(See B–14 Piston Pin Disassembly Note)
7 Connecting rod

8 Piston
9 Main bearing cap

(See B–14 Main Bearing Cap Disassembly Note)
10 Lower main bearing, thrust bearing
11 Crankshaft

(See B–14 Crankshaft Disassembly Note)
12 Upper main bearing, thrust bearing
13 Oil jet
14 Cover
15 Cylinder block
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B–14

ENGINE 

Connecting Rod Cap Disassembly Note
1. Inspect the connecting rod side clearance. 

(See B–25 CONNECTING ROD SIDE CLEARANCE INSPECTION)

Connecting Rod, Piston Disassembly Note
1. Before disassembling the connecting rod and piston, remove the carbon on the cylinder wall.
2. Inspect the connecting rod oil clearance. 

(See B–24 CONNECTING ROD OIL CLEARANCE INSPECTION/REPAIR)

Piston Pin Disassembly Note
1. Inspect the oscillation torque. 

(See B–25 PISTON AND CONNECTING ROD INSPECTION)
2. Remove the piston pin using the SST.

Main Bearing Cap Disassembly Note
1. Inspect the crankshaft end play.

(See B–24 CRANKSHAFT END PLAY INSPECTION/REPAIR)
2. Loosen the main bearing cap bolts in two or three 

steps in the order shown.

Crankshaft Disassembly Note
1. Inspect the crankshaft oil clearance.

(See B–23 CRANKSHAFT OIL CLEARANCE INSPECTION/REPAIR)
End Of Sie
CYLINDER HEAD INSPECTION

AME222410100101
1. Carry out color contrast penetrate examination on the cylinder head surface. Replace the cylinder head if 

necessary.
2. Inspect for the following and repair or replace if necessary.

(1) Sunken valve seats
(2) Excessive camshaft oil clearance and end play

AME2524E034

AME2524E068
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ENGINE 

B–15

B

3. Measure the cylinder head for distortion in the 
seven directions as shown.

Maximum distortion
X distortion: 0.01 mm {0.0004 in}
Y distortion: 0.04 mm {0.0016 in}

4. If the cylinder head distortion exceeds the 
maximum, replace the cylinder head. Do not 
attempt to repair the cylinder head by milling or 
grinding.

5. Measure the manifold contact surface distortion 
as shown.

Maximum distortion
0.06 mm {0.0024 in}

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

Maximum grinding
0.20 mm {0.008 in}

End Of Sie
VALVE, VALVE GUIDE INSPECTION

AME222412111101
1. Measure the valve head margin thickness of each 

valve. Replace the valve if necessary.

Minimum margin thickness
IN: 0.8 mm {0.0315 in}
EX: 1.0 mm {0.0394 in}

2. Measure the length of each valve. Replace the 
valve if necessary.

Standard length
IN: 115.01—115.51 mm {4.528—4.547 in}
EX: 114.35—114.85 mm {4.502—4.521 in}

Minimum length
IN: 114.785 mm {4.519 in}
EX: 114.125 mm {4.493 in}

AME2524E038

AME2524E039

AME2511E005

AMJ2224E071
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B–16

ENGINE 

3. Measure the stem diameter of each valve in X 
and Y directions at the three points (A, B, and C) 
shown. Replace the valve if necessary.

Standard diameter
IN: 5.970—5.985 mm {0.2351—0.2356 in}
EX: 5.965—5.980 mm {0.2349—0.2354 in}

Minimum diameter
IN: 5.920 mm {0.2331 in}
EX: 5.915 mm {0.2329 in}

4. Measure the inner diameter of each valve guide 
in X and Y directions at the three points (A, B, and 
C) shown. Replace the valve guide if necessary.

Standard inner diameter
6.030—6.050 mm {0.2374—0.2381 in}

5. Measure the protrusion height (dimension A) of 
each valve guide without lower valve spring seat. 
Replace the valve guide if necessary.

Standard height
IN: 18.7—19.2 mm {0.737—0.755 in}
EX: 17.6—18.1 mm {0.693—0.712 in}

End Of Sie
VALVE GUIDE REPLACEMENT

AME222410280102

Valve Guide Removal
1. Remove the valve guide from the combustion 

chamber side using the SST.

AME2511E006

AME2511E007

AME2511E008

AME2511E009
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ENGINE 

B–17

B

Valve Guide Installation
1. Assemble the SSTs so that depth L is as 

specified.

Depth L
IN: 18.7—19.2 mm {0.737—0.755 in}
EX: 17.6—18.1 mm {0.693—0.712 in}

2. Tap the valve guide in from the side opposite the 
combustion chamber until the SSTs contacts the 
cylinder head.

3. Verify that the valve guide projection height is 
within the specification.

Standard height
IN: 18.7—19.2 mm {0.737—0.755 in}
EX: 17.6—18.1 mm {0.693—0.712 in}

End Of Sie
VALVE SEAT INSPECTION/REPAIR

AME222410102102

1. Measure the seat contact width. If necessary, 
resurface the valve seat using a 45° valve seat 
cutter or resurface the valve face or both.

Standard width
IN: 1.3—1.9 mm {0.052—0.074 in}
EX: 1.3—1.9 mm {0.052—0.074 in}

2. Verify that the valve seating position is at the 
center of the valve face.
(1) If the seating position is too high, correct the 

valve seat using a 65°°°° (IN) or 75°°°° (EX) cutter, 
and a 45°°°° cutter.

(2) If the seating position is too low, correct the 
valve seat using a 30°°°° cutter, and a 45°°°° 
cutter.

AME2511E010

AME2511E011

AME2511E012

AME2511E013
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B–18

ENGINE 

3. Measure the receded amount from the cylinder 
head surface. If it exceeds the maximum, replace 
the cylinder head.

Standard recession
IN: 0.42—0.90 mm {0.017—0.035 in}
EX: 0.46—0.94 mm {0.019—0.037 in}

Maximum recession
IN: 1.25 mm {0.049 in}
EX: 1.29 mm {0.051 in}

End Of Sie
VALVE SPRING INSPECTION

AME222412125101
1. Apply pressure to the pressure spring and check 

the spring height. Replace the valve spring if 
necessary.

Pressing force
172.1—194.9 N {17.55—19.87 kgf, 38.61—

43.79 lbf}

Standard height
38.0 mm {1.50 in}

2. Measure the out-of-square of the valve spring. 
Replace the valve spring if necessary.

Maximum valve spring out-of-square
1.55mm {0.061 in}

End Of Sie
CAMSHAFT INSPECTION

AME222412420102

1. Set No.1 and No.6 journals on V-blocks. Measure 
the camshaft runout. Replace the camshaft if 
necessary.

Maximum runout
0.03 mm {0.0012 in}

AME2511E014

AME2511E015

AME2511E016

AME2517E001
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ENGINE 

B–19

B

2. Measure the cam lobe height at the two points as 
shown. Replace the camshaft if necessary.

Standard height
IN: 40.140 mm {1.5803 in}
EX: 39.809 mm {1.5673 in}

Minimum height
IN: 39.940 mm {1.5724 in}
EX: 39.609 mm {1.5594 in}

3. Measure the journal diameters in X and Y 
directions at the two points (A and B) as shown. 
Replace the camshaft if necessary.

Standard diameter
31.950—31.975 mm {1.2579—1.2588 in}

Minimum diameter
31.920 mm {1.2567 in}

End Of Sie
CAMSHAFT OIL CLEARANCE INSPECTION

AME222412420103
1. Position plastigage atop the journals in the axial 

direction.
2. Install the camshaft cap and rocker arm shaft. 

(See B–40 Rocker Arm and Rocker Arm Shaft 
Assembly Note)

3. Remove the camshaft cap and rocker arm shaft. 
(See B–8 Rocker Arm and Rocker Arm Shaft 
Disassembly Note)

4. Measure the oil clearance. Replace the cylinder 
head if necessary.

Standard clearance
0.025—0.030 mm {0.0010—0.0011 in}

Maximum clearance
0.075 mm {0.0030 in}

End Of Sie
CAMSHAFT END PLAY INSPECTION

AME222412420104
1. Install the camshaft cap and rocker arm shaft. 

(See B–40 Rocker Arm and Rocker Arm Shaft 
Assembly Note)

Standard end play
0.03—0.16 mm {0.0012—0.0062 in}

Maximum end play
0.20 mm {0.0079 in}

2. Measure the camshaft end play.
Replace the cylinder head or camshaft if 
necessary.

3. Remove the camshaft cap and rocker arm shaft. 
(See B–8 Rocker Arm and Rocker Arm Shaft Disassembly Note)

End Of Sie

AME2517E002

AME2517E003

AME2517E004

AME2517E005
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B–20

ENGINE 

CYLINDER BLOCK INSPECTION/REPAIR
AME222410300102

1. Measure the distortion of the cylinder block top 
surface in the seven directions as shown. 
Replace in necessary.

Maximum cylinder block distortion
X direction 0.01 mm {0.0004 in}
Y direction 0.03 mm {0.0012 in}

2. Measure the cylinder bores in X and Y directions 
at three levels (A,B and C) in each cylinder as 
shown.

3. If the cylinder bore exceeds the wear limit, 
replace the cylinder block or rebore the cylinder 
and install the oversize pistons so that the 
specified piston-to-cylinder clearance is obtained.

Note
• Base the boring diameter on the diameter of 

an oversize piston. All cylinders must have 
the same diameter.

Cylinder bore
(mm {in})

Wear limit
0.15 mm {0.006 in}

End Of Sie
OIL JET VALVE, NOZZLE INSPECTION

AME222410730101

1. Apply compressed air to oil jet valve port A and 
verify that air passes through oil jet valve port B. If 
not, replace the oil jet valve.

Air pressure
138—196 kpa {1.4—2.0 kgf/cm2, 20—28 psi}

2. Inspect the oil jet nozzle for clogging. Replace the 
nozzle if necessary.

End Of Sie

Size Diameter
Standard 86.000—86.022 {3.3859—3.3866}
0.25 {0.01} oversize 86.250—86.272 {3.3957—3.3965}
0.50 {0.02} oversize 86.500—86.522 {3.4055—3.4063}

AME2524E038

AME2524E040

AME2524E041
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PISTON INSPECTION
AME222411010102

• Measure the outer diameter of each piston at right 
angle (90°°°°) to the piston pin, 10.0 mm {0.39 in} 
above the bottom of piston.

Piston diameter
mm {in}

End Of Sie
PISTON CLEARANCE INSPECTION/REPAIR

AME222411010103

1. Measure the piston-to-cylinder clearance. 
Replace the piston or rebore the cylinders to fit oversize piston if necessary.

Standard clearance
0—0.034 mm {0—0.0013 in}

Maximum clearance
0.10 mm {0.0039 in}

2. If the piston is replaced, the piston rings must also be replaced.
End Of Sie
PISTON RING CLEARANCE INSPECTION

AME222411010104
1. Measure the piston ring-to-ring gloove clearance 

around the entire circumference. Replace the 
piston and piston ring if necessary.

Standard clearance
Top: 0.05—0.09 mm {0.0020—0.0035 in}
Second: 0.04—0.08mm {0.0016—0.0031 in}
Oil: 0.03—0.07mm {0.0012—0.0027 in}

Maximum clearance
0.15 mm {0.0059 in}

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

3. Measure each piston ring end gap using a feeler 
gauge. Replace the piston ring if necessary.

Standard end gap
Top: 0.20—0.30 mm {0.008—0.011 in}
Second: 0.20—0.30 mm {0.008—0.011 in}
Oil rail: 0.20—0.30 mm {0.008—0.011 in}

Maximum end gap
1.0 mm {0.039 in}

End Of Sie

Size Diameter
Standard 85.973—86.015 {3.3848—3.3864}
0.25 {0.01} oversize 86.223—86.265 {3.3946—3.3962}
0.50 {0.02} oversize 86.473—86.515 {3.4045—3.4061}

AME2524E042

AME2524E043

AMJ2224E104
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PISTON PIN CLEARANCE INSPECTION
AME222411010105

1. Measure each piston pin hole diameter in X and Y 
directions at the four points (A, B, C, and D) as 
shown.

Standard diameter
29.997—30.007 mm {1.1810—1.1813 in}

2. Measure each connecting rod small end inner 
diameter in X and Y directions as shown.

Standard diameter
30.014—30.030 mm {1.1817—1.1822 in}

3. Measure each piston pin diameter in X and Y 
directions at the four points (A, B, C, and D) as 
shown.

Standard diameter
29.994—30.000 mm {1.1809—1.1811 in}

4. Calculate the piston pin-to-piston pin bore 
clearance. Replace the piston or piston pin or 
both if necessary.

Standard clearance
- 0.003—0.013 mm {-0.00011—0.00051 in}

5. Calculate the clearance between connecting rod small end and piston pin. Replace the connecting rod or 
piston pin if necessary.

Standard clearance
 0.014—0.036 mm {0.00056—0.00141 in}

End Of Sie
CRANKSHAFT INSPECTION

AME222411301101
1. Measure the crankshaft runout. Replace the 

crankshaft if necessary.

Maximum runout
0.03 mm {0.001 in}

AME2524E044

AME2524E045

AME2524E046

AME2524E047
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2. Measure the journal diameter in X and Y direction 
at the two points (A and B) as shown. Replace the 
crankshaft or grind the journal, and install the 
undersize bearing if necessary.

Main Journal
(mm {in})

Out-of-round
0.03 mm {0.001 in} max.

Crank pin
(mm {in})

Out-of-round
0.03 mm {0.001 in} max.

End Of Sie
CRANKSHAFT OIL CLEARANCE INSPECTION/REPAIR

AME222411301102

1. Position a plastigage above the journals in the axial direction.
2. Install the main bearing cap. (See B–31 Main Bearing Cap Assembly Note)
3. Remove the main bearing cap. (See B–14 Main Bearing Cap Disassembly Note)
4. Measure the main journal oil clearance. If the 

clearance exceeds the maximum, replace the 
main bearing or grind the main journal, and install 
the undersize bearings so that the specified oil 
clearance is obtained.

Standard clearance
0.025—0.044 mm {0.0010—0.0017 in}

Maximum clearance
0.08 mm {0.003 in}

(mm {in})

End Of Sie

Bearing size Diameter

Standard 59.937—59.955
{2.3598—2.3604}

0.25 {0.01} undersize 59.687—59.705
{2.3499—2.3505}

0.50 {0.02} undersize 59.437—59.455
{2.3401—2.3407}

0.75 {0.03} undersize 59.187—59.205
{2.3302—2.3309}

Bearing size Diameter

Standard 50.940—50.955
{2.0056—2.0060}

0.25 {0.01} undersize 50.690—50.705 
{1.9957—1.9962}

0.50 {0.02} undersize 50.440—50.455
{1.9859—1.9864}

0.75 {0.03} undersize 50.190—50.205
{1.9760—1.9765}

AMJ2224E036

Bearing size Bearing thickness

Standard 2.007—2.022
{0.0791—0.0796}

0.25 {0.01} oversize 2.129—2.139
{0.0839—0.0842}

0.50 {0.02} oversize 2.254—2.264
{0.0888—0.0891}

0.75 {0.03} oversize 2.379—2.389
{0.0937—0.0940}

AME2524E049
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CRANKSHAFT END PLAY INSPECTION/REPAIR
AME222411301103

1. Install the main bearing cap. (See B–31 Main Bearing Cap Assembly Note)
2. Measure the crankshaft end play. If the end play 

exceeds the maximum, replace the thrust bearing 
or grind the crankshaft, and install an undersize 
bearing so that the specified end play is obtained.

Standard end play
0.040—0.282 mm {0.00158—0.01110 in}

Maximum end play
0.30 mm {0.012 in}

(mm {in})

3. Remove the main bearing cap. (See B–14 Main Bearing Cap Disassembly Note)
End Of Sie
CONNECTING ROD INSPECTION

AME222411211101
• Measure bending and distortion for each 

connecting rod. Replace the connecting rod if 
necessary.

Bending
0.080 mm {0.0031 in} max. /50 mm {2.0 in}

Distortion 
0.080 mm {0.0031 in} max. /50 mm {2.0 in}

Center-to-center distance 
151.95—152.05 mm {5.983—5.986 in}

End Of Sie
CONNECTING ROD OIL CLEARANCE INSPECTION/REPAIR

AME222411211102

1. Position a plastigage above the journals in the axial direction.
2. Install the connecting rod cap. (See B–32 Connecting Rod Cap Assembly Note)
3. Remove the connecting rod cap.
4. Measure the crankpin oil clearance. If the 

clearance exceeds the maximum, replace the 
connecting rod bearing or grind the crankpin and 
use undersize bearings so that the specified 
clearance is obtained.

Standard clearance
0.027—0.055 mm {0.0011—0.0021in}

Maximum clearance
0.10 mm {0.0039 in}

(mm {in})

End Of Sie

Bearing size Bearing thickness

Standard 2.00—2.05
{0.0788—0.0807}

0.35 {0.01} oversize 2.175—2.225 
{0.0857—0.0876}

AME2524E050

AME2524E051

Bearing size Bearing thickness
Standard 1.506—1.515{0.0593—0.0596}
0.25 {0.01} oversize 1.630—1.640{0.0642—0.0645}
0.50 {0.02} oversize 1.755—1.765{0.0691—0.0694}
0.75 {0.03} oversize 1.880—1.890{0.0741—0.0744}

AME2524E052
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CONNECTING ROD SIDE CLEARANCE INSPECTION
AME222411211103

1. Install the connecting rod cap. (See B–32 Connecting Rod Cap Assembly Note)
2. Measure the connecting rod large end side 

clearance. Replace the connecting rod and cap if 
necessary.

Standard clearance
0.110—0.262 mm {0.0044—0.0103 in}

Maximum clearance
0.512 mm {0.0202 in}

3. Remove the connecting rod cap.

End Of Sie
PISTON AND CONNECTING ROD INSPECTION

AME222411010106
• Insert the oscillation torque as shown.

If the large end does not drop by its own weight, 
replace the piston or the piston pin.

End Of Sie
CYLINDER HEAD BOLT INSPECTION

AME222410100102

• Measure the length of each connecting rod bolt. 
Replace if necessary.

Maximum length
161.0 mm {6.338 in}

End Of Sie

AME2524E053

AME2524E054

AME2524E055
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TIMING BELT AUTO TENSIONER INSPECTION
AME222412711102

1. Measure the tensioner rod projection length.
2. Inspect the auto tensioner for oil leakage.

Replace the auto tensioner if necessary.

Projection (Free length)
 12.9—14.6 mm {0.508—0.574 in}

3. Inspect for the resistance of the auto tensioner 
rod, when it is pushed with a force of 
approximately 235 N {24 kgf, 53 lbf}.
If there is no resistance on the tensioner rod is not 
resistance and it moves slightly, perform the 
following procedure.

Caution
•••• To prevent damage to the inside of the 

auto tensioner, do not press down the 
auto tensioner rod with a force greater 
than the specified 235 N {24 kgf, 53 lbf}. 
Be careful that the rod does not touch the 
bottom.

(1) Push it down slowly two or three times to the bottom end of the end.
(2) When the rod protrudes approximately 8.1 mm {0.32 in}, verify that the resistance is restored on the 

tensioner rod.
If the resistance is not restored, replace the auto tensioner.

End Of Sie
PILOT BEARING INSPECTION

AME222411501101

• Verify that the pilot bearing rotates smoothly without any abnormal noise. Replace if necessary.

Replacement
1. Remove the pilot bearing from the crankshaft 

using the SST.

2. Install the pilot bearing using the SSTs.

End Of Sie

AME2524E056

AME2524E080

AME2524E081
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OIL PUMP INSPECTION
AME222419220101

Relief Spring
• Measure the free length of the relief spring. 

Replace the relief spring if necessary.

Free length
43.8 mm {1.724 in}

Rotor Clearance
• Measure the following clearances. Replace the 

rotor if necessary.

Tooth tip clearance
0.030—0.120 mm {0.0012—0.0047 in}

Maximum tip clearance
0.16 mm {0.006 in}

Outer rotor-to-pump body clearance
0.200—0.294 mm {0.0079—0.0115 in}

Maximum clearance
0.35 mm {0.013 in}

Side clearance
 0.040—0.100 mm {0.0016—0.0039 in}

 Maximum clearance
 0.15 mm {0.0059 in}

End Of Sie

AME2524E057

AME2524E058

AME2524E059

AME2524E060
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VALVE CLEARANCE INSPECTION
AME222412111105

1. Remove the cylinder head cover.
2. Turn the crankshaft and align the timing marks so that the piston of the No.1 or No.4 cylinder is at TDC of 

compression.
3. Measure the valve clearances A with the No.1 

cylinder at TDC of compression, and those of B 
with the No.4 cylinder at TDC of compression.

Standard valve clearance [Engine cold]
IN: 0.12—0.18 mm {0.0048—0.0070 in} 

(0.15±±±±0.03 mm {0.0059±±±±0.0012 in})
EX: 0.32—0.38 mm {0.0126—0.0149 in} 

(0.35±±±±0.03 mm {0.0138±±±±0.0012 in})

4.  If the valve clearance is not within the 
specification, adjust the valve clearance. (See B–
28 VALVE CLEARANCE ADJUSTMENT)

5. Turn the crankshaft one full turn and measure the 
remaining valve clearances. Adjust the valve 
clearance if necessary.

End Of Sie
VALVE CLEARANCE ADJUSTMENT

AME222412111106
1. Remove the injection nozzle bracket.
2. Remove the injection nozzle.

Caution
•••• When removing the injection nozzle bracket, always replace the injection nozzle washer. When 

replacing the injection nozzle washer, wipe off any carbon adhering to the nozzle installation 
surface of the cylinder head with a clean cloth before installing.

3. Turn the crankshaft clockwise and set the No.1 
cylinder to compression TDC.

4. Adjust the valve clearance A with the No.1 
cylinder at TDC of compression, and those of B 
with the No.4 cylinder at TDC compression.
(1) Hold the rocker bridge using the SST (49 

G012 006).

(2) Loosen the locknut (d) using the SST (49 
G012 004), and then turn the adjusting screw 
(c) using the SST (49 G012 005) until it is 
separated from the valve stem completely.

AME2512E001

AME2512E002

AME2512E001

AME2512E003
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B

(3) Loosen the rocker arm locknut (b) using the 
SST (49 G012 004), and then turn the 
adjusting screw (a) using the SST (49 G012 
005) until it is separated from the rocker 
bridge completely.

(4) Insert a feeler gauge between the rocker arm 
and rocker bridge (e).

Standard valve clearance [Engine cold]
IN: 0.12—0.18 mm {0.0048—0.0070 in} 

(0.15±±±±0.03 mm {0.0059±±±±0.0012 in})
EX: 0.32—0.38 mm {0.0126—0.0149 in} 

(0.35±±±±0.03 mm {0.0138±±±±0.0012 in})

(5) Adjust the valve clearance by turning the 
adjuster (a) using the  SST (49 G012 005).
Then temporarily tighten locknut (b) using the  
SST (49 G012 004).

(6) With the feeler gauge inserted between the 
rocker arm end rocker bridge, verify that the 
feeler gauge remains firmly in place even 
when the adjusting screw (c) is loosened. If 
the feeler gauge does not remain firmly in 
place, repeat procedures from Step 1.

(7) Turn the adjusting screw (c) using the SST 
(49 G012 005) until it reaches the valve stem 
and the feeler gauge fits more firmly.
Then tighten the locknut (d) using the SST (49 
G012 004) to specified torque.

Tightening torque
16—20 N·m {1.6—2.1 kgf·cm, 12—15 in·lbf}

(8) Loosen the locknut (b) using the SST (49 G012 004) and readjust the valve clearance (e).

Standard valve clearance [Engine cold]
IN: 0.12—0.18 mm {0.0048—0.0070 in} (0.15±±±±0.03 mm {0.0059±±±±0.0012 in})
EX: 0.32—0.38 mm {0.0126—0.0149 in} (0.35±±±±0.03 mm {0.0138±±±±0.0012 in})

(9) Tighten the locknut (b) using the SST (49 G012 004) to specified torque.

Tightening torque
16—20 N·m {1.6—2.1 kgf·cm, 12—15 in·lbf}

(10)Verify the valve clearance at (e).

Standard valve clearance [Engine cold]
IN: 0.12—0.18 mm {0.0048—0.0070 in} (0.15±±±±0.03 mm {0.0059±±±±0.0012 in})
EX: 0.32—0.38 mm {0.0126—0.0149 in} (0.35±±±±0.03 mm {0.0138±±±±0.0012 in})

5. Turn the crankshaft one full turn and adjust the remaining valve clearances.
6. Install the injection nozzle.
7. Install the injection nozzle bracket.

(See B–41 Injection Nozzle Assembly Note)
End Of Sie

AME2512E004

AME2512E005

1744-1E-02D.book  29 ページ  ２００２年４月２日　火曜日　午前９時２４分



B–30

ENGINE 

CYLINDER BLOCK (I) ASSEMBLY

1. Assemble in the order indicated in the table..

AME2524E075

1 Cylinder block
2 Oil jet
3 Upper main bearing, thrust bearing
4 Crankshaft
5 Lower main bearing, thrust bearing
6 Main bearing cap

(See B–31 Main Bearing Cap Assembly Note)
7 Piston

(See B–31 Piston Assembly Note)
8 Connecting rod

9 Piston Pin
10 Snap ring
11 Piston ring

(See B–31 Piston Ring Assembly Note)
12 Connecting rod, piston

(See B–31 Piston Ring Assembly Note)
13 Connecting rod bearing
14 Connecting rod cap 

(See B–32 Connecting Rod Cap Assembly Note)
15 Cover
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Main Bearing Cap Assembly Note
1. Tighten the bolts in the order shown.

2.

Piston Assembly Note
1. Assemble the piston and the connecting rod in 

the direction from which they were disassembled.
2. Apply clean engine oil to the piston pin.
3. Install the piston pin until the pin contacts the clip. 

If the pin cannot be installed easily, heat the 
piston.

Piston Ring Assembly Note
1. Install the first and second rings as shown.

Connecting Rod, Piston Assembly Note
1. Insert the piston and connecting rod into the 

cylinder with the F mark facing the front of the 
engine.

AME2524E067

AME2524E036

AME2524E037

AME2524E062
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ENGINE 

Connecting Rod Cap Assembly Note
1. Install the connecting rod caps with the knock 

pins aligned.

End Of Sie
CYLINDER BLOCK (II) ASSEMBLY

1. Assemble in the order indicated in the table..

AME2524E061

AME2524E074
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Oil Pump Cover Assembly Note
1. Install the oil pump cover in the order shown.
2. Verify that the oil pump rotates smoothly when 

turned driven gear by hand.

Thermostat Assembly Note
1. Verity that the jiggle pin is aligned with the projection of the thermostat gasket as shown.
2. Install the thermostat and gasket into the 

thermostat cover, aligning the projection with the 
cover as shown.

1 Oil pump body
2 Relief valve
3 Outer rotor
4 Oil pump cover

(See B–33 Oil Pump Cover Assembly Note)
5 Water Pump
6 Thermostat

(See B–33 Thermostat Assembly Note)
7 Oil pump

(See B–34 Oil Pump Assembly Note)
8 Rear cover

(See B–35 Rear Cover Assembly Note)
9 Oil pan upper block

(See B–35 Oil Pan Upper Block Assembly Note)

10 Oil Strainer
11 Oil pipe
12 Oil filter body
13 Oil cooler
14 Oil filter
15 Oil pan

(See B–36 Oil Pan Assembly Note)
16 End plate
17 Flywheel

(See B–36 Flywheel Assembly Note)

AME2524E026

AME2524E027
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Oil Pump Assembly Note
1. Apply clean engine oil to the oil seal.
2. Push the oil seal slightly in by hand.
3. Set the oil pump and SSTs.

4. Press the oil seal in evenly using the SST.

5. Apply silicone sealant to the oil pump housing 
continuously as shown.

Thickness
1.0—2.0 mm {0.040—0.078 in}

6. Install the oil pump.

Tightening torque
A: 19—25 N·m {1.9—2.6 kgf·m, 14—l8 ft·lbf}
B: 38—51 N·m {3.8—5.3 kgf·m, 2—38 ft·lbf}

AME2524E028

AME2524E029

AME2524E030

AME2524E031
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Oil Pan Upper Block Assembly Note
1. Apply silicone sealant to the oil pan upper block 

as shown.

Thickness
2.0—3.0 mm {0.08—0.11 in}

2. Tighten the oil pan upper block bolts in two or 
three steps in the order shown.

Rear Cover Assembly Note
1. Apply clean engine oil to the oil seal.
2. Push the oil seal slightly in by hand.
3. Press the oil seal in evenly using the SSTs.

Bolt No. Tightening Torque

1—6 19—25 N·m 
 {1.9—2.6 kgf·m, 14—18 ft·lbf}

7—13 7.9—10.7 N·m 
 {80—110 kgf·cm, 69.5—95.4 in·lbf}

AME2524E077

AME2524E079

AME2524E032
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Oil Pan Assembly Note

Caution
•••• If the bolts are reused, remove the old 

sealant from the bolt threads. Tightening 
a bolt that has old sealant on it can cause 
bolt hole damage.

1. Apply silicone sealant to the oil pan along the 
inside of the bolt holes and overlap the ends.

Thickness
2.5—3.5 mm {0.099—0.137 in}

2. Install the oil pan.
3. Hand tighten the flangeless bolts and tighten the 

flanged bolts.

Flywheel Assembly Note
1. Hold the flywheel using the SST.
2. When reusing the bolts, clean and apply sealant to the threads.

Note
• No sealant is needed when new bolts are use.

3. Tighten the bolts in two or three steps in the order 
shown.

End Of Sie

AME2524E033

AME2524E063

AME2524E072
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CYLINDER HEAD (I) ASSEMBLY

1. Assemble in the order indicated in the table..

Valve Seal Assembly Note
1. Assemble the SSTs so that depth L is as 

specified.
2. Press the valve seal onto the valve guide by 

hand.

3. Tap the SSTs using a plastic hammer until its 
lower end touches the cylinder head.

1 Valve Seal
(See B–37 Valve Seal Assembly Note)

2 Valve
3 Lower valve spring seat
4 Valve spring
5 Upper valve spring seat
6 Valve keeper

(See B–38 Valve Keeper Assembly Note)
7 Cylinder head gasket
8 Cylinder head

(See B–38 Cylinder Head Assembly Note)
9 Engine coolant temperature sensor

10 Glow plug, Grow Plug Lead
(See B–38 Glow Plug, Glow Plug Lead Assembly 
Note)

AME2524E073

AME2511E003

AME2511E004
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Valve Keeper Assembly Note
1. Install the valve keeper using the SSTs.

Cylinder Head Assembly Note
1. Tighten the bolts in two or three steps in the order shown.

Tightening torque
29 N·m {3.0 kgf·m, 22 ft·lbf}

2. Put a paint mark on each bolt head.
3. Using the marks as a reference, tighten the bolts 

by turning each 90°°°°—105°°°° in the sequence 
shown.

4. Further tighten each bolt by turning another 90°°°°—
105°°°°.

5. Further tighten each bolt by turning another 90°°°°—
105°°°°.

Glow Plug, Glow Plug Lead Assembly Note

Caution
•••• Damaging heat-generating part of the plug can cause the plug to blow out. Do not use the plug if it 

is dropped from a height over 10 cm {3.9 in}.
•••• When installing the glow plug, tighten it one or more threads by hand, then further tighten using 

tool.

End Of Sie

AME2511E001

AME2524E021

AME2524E022
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CYLINDER HEAD (II) ASSEMBLY

1. Assemble in the order indicated in the table..

AME2524E023

1 Breather pipe
2 Camshaft
3 Rocker bridge
4 Rocker arm and rocker arm shaft

(See B–40 Rocker Arm and Rocker Arm Shaft 
Assembly Note)

5 Side wall
6 Injection pump bracket

(See B–41 Injection Pump Bracket Assembly Note)
7 Intake manifold

(See B–41 Intake Manifold Assembly Note)
8 Nozzle seal
9 Injection pump

10 EGR water cooler

11 Common rail
12 Injection nozzle

(See B–41 Injection Nozzle Assembly Note)
13 Fuel injection pipe
14 Fuel injection pipe
15 Injection nozzle bracket
16 No. 3 engine mount bracket
17 Water outlet

(See B–42 Water Outlet Assembly Note)
18 Bypass pipe
19 Cylinder head cover

(See B–42 Cylinder Head Cover Assembly Note)
20 Dipstick
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Rocker Arm and Rocker Arm Shaft Assembly Note
1. Apply sealant as shown in the figure.

Thickness
2.0 mm {0.079 in} min.

2. Install the camshaft caps according to the cap 
number.

3. Install the rocker arm shaft plane side upward.

Caution
•••• Because there is little camshaft thrust 

clearance, the camshaft must be held 
horizontally while it is installed. 
Otherwise, excessive force will be 
applied to the thrust area, causing burr 
on the thrust receiving area of the 
cylinder head journal. To avoid this, the 
following procedure must be observed.

4. Tighten the bolts in two or three steps in the order 
shown.

5. Apply clean engine oil to the new oil seal.
6. Push the oil seal slightly in by hand.

7. Tap the oil seal into the cylinder head using the 
SST and a hammer.

AME2521E002

AME2521E003

AME2521E004

AME2524E015
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B

Side Wall Assembly Note
1. Apply silicone sealant as shown in the figure.

Thickness
2.0 mm {0.079 in} min.

Injection Pump Bracket Assembly Note
1. Tighten the bolts in the order shown.

Intake Manifold Assembly Note
• Tighten from centre to outwards.

Injection Nozzle Assembly Note
1. Temporarily tighten the injection nozzle bracket.

Tightening torque
10—20 N·m {1.0—2.0 kgf·m, 8—l4 ft·lbf}

2. Temporarily tighten the common rail.
3. Temporarily tighten the injection pipes.
4. Fully tighten the injector side injection pipes, then tighten the common rail side.

Tightening torque
50—60 N·m {5.0—6.0 kgf·m, 37—44 ft·lbf}

5. Fully tighten the injection pump side and common rail side injection pipes.

Tightening torque
50—60 N·m {5.0—6.0 kgf·m, 37—44 ft·lbf}

6. Fully tighten the injection nozzle bracket.

Tightening torque
52—61 N·m {5.3—6.3 kgf·m, 39—45 ft·lbf}

7. Fully tighten the common rail.

Tightening torque
19—25 N·m {1.9—2.6 kgf·m, 14—18 ft·lbf}

AME2524E069

AME2524E070
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ENGINE 

Cylinder Head Cover Assembly Note
1. Apply silicone sealant to the shaded areas.

Thickness
2.0 mm {0.079 in} min.

2. Tighten the bolts in the order shown.

Water Outlet Assembly Note
1. Tighten the bolts in the order shown.

End Of Sie

AME2524E017

AME2524E777

AME2524E018
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TIMING BELT ASSEMBLY

1. Assemble in the order indicated in the table.
2.

.

AME2516E009

1 Seal plate
(See B–44 Seal Plate Assembly Note)

2 Tensioner
3 Camshaft pulley

(See B–44 Camshaft Pulley Assembly Note)
4 Gear case

(See B–44 Gear Case Assembly Note)
5 Drive gear

(See B–44 Drive Gear Assembly Note)
6 Gear cover

(See B–45 Gear Cover Assembly Note)
7 Timing belt pulley

(See B–45 Timing Belt Pulley Assembly Note)

8 Injection pump pulley
(See B–45 Injection Pump Pulley Assembly Note)

9 Idler (See B–46 Idler Assembly Note)
10 Timing belt, timing belt auto tensioner

(See B–46 Timing Belt, Timing Belt Auto Tensioner 
Assembly Note)

11 Crankshaft position sensor
12 Guide plate
13 Timing belt cover
14 Crankshaft pulley

(See B–48 Crankshaft Pulley Assembly Note)
15 Pulley cover
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ENGINE 

Seal Plate Assembly Note
1. Install the seal plate and hand tighten the bolts in 

the order A to B.
2. Tighten the bolts in the order shown.

Camshaft Pulley Assembly Note
1. Hold the camshaft using the SST.

2.

Gear Case Assembly Note
1. Apply silicone sealant as shown in the figure.

Thickness
1.5—2.5 mm {0.059—1.098 in}

2. Tighten the bolts in clockwise order.

Drive Gear Assembly Note
1. Hold the camshaft using the SST.
2. Remove the drive gear lock bolt.

AME2516E004

AME2524E009

AME2524E011

AME2524E008
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B

Gear Cover Assembly Note
1. Apply silicone sealant as shown in the figure.

Thickness
1.5—2.5 mm {0.059—1.098 in}

2. Tighten the bolts in clockwise order.

Timing Belt Pulley Assembly Note
1. Hold the crankshaft using the SST.
2. Tighten the timing belt pulley lock bolt.

Injection Pump Pulley Assembly Note

Caution
•••• To prevent the bolts (M8 x 1.25) from damaging the injection pump and pulley, do not fully tighten 

the detent bolt. If it contacts the pulley surface, it will damage the pulley.

1. Fix the injection pump pulley to the bracket using 
two bolts (M8 x 1.25).

AME2524E012

AME2524E065

AME2524E005
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ENGINE 

Idler Assembly Note

Caution
•••• The idler has a front and back relative to 

the engine, therefore when installing 
make sure that the longer projection of 
the shaft is on the engine side as 
indicated in the figure.

Timing Belt, Timing Belt Auto Tensioner Assembly Note

Caution
•••• Placing the auto tensioner horizontally can cause oil leakage and damage the auto tensioner. 

Place the auto tensioner vertically when using a vise.

1. Verify the thrust of the auto tensioner rod in the following order:
(1) If the tensioner rod is rigid when it is pushed 

with a force of approximately 235 N {24 kgf, 
53 lbf}, push it down slowly and fix the pin in 
the hole.

(2) If there is no resistance on the tensioner rod 
and it moves slightly when it is pushed with a 
force of approximately 235 N {24 kgf, 53 Ibf};

Caution
•••• To prevent damage to the inside of the 

auto tensioner, do not press down the 
auto tensioner rod with a force greater 
than the specified 235 N {24 kgf, 53 lbf}. 
Be careful that the rod does not touch the 
bottom.

1) Push it down slowly two or three times to 
the bottom end of the rod.

2) If the rod protrudes approximately 8.1 mm 
{0.32 in}, verify that there is resistance on 
the tensioner rod.

• If the resistance is restored, push it 
down slowly and fix the pin in the 
hole. If the resistance is not restored, 
replace the auto tensioner.

Caution
•••• To prevent the bolts (M8 x 1.25) from damaging the injection pump and pulley, do not fully tighten 

the detent bolt. If it contacts the pulley surface, it will damage the pulley.

2. Verify that all timing marks are correctly aligned.
3. Fix the camshaft pulley to the cylinder head using bolt (M8 x 1.25).

AME2524E099

AME2516E005
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B

4. Fix the injection pump pulley to the bracket using 
two bolts (M8 x 1.25).

5. If not, align all timing marks according to the 
following procedure.

Caution
•••• Turn the crankshaft in the direction 

which will prevent the TDC and BDC from 
being passed. Otherwise it can cause the 
valve and piston to contact.

(1) Turn the crankshaft and set it an angle of 45° 
or more away from the TDC and BDC.

(2) Align the timing marks of the camshaft pulley.
(3) Align the timing marks of the injection pump pulley.
(4) Turn the crankshaft and align the timing marks of the timing belt pulley.

6. Install the timing belt on the pulleys in the 
following order.
(1) Timing belt pulley
(2) Idler
(3) Injection pump pulley
(4) Camshaft pulley
(5) Water pump pulley
(6) Tensioner

7. Remove the injection pump pulley fixing bolts and 
camshaft pulley fixing bolt (M8 x 1.25).

8. Hand–tighten the auto tensioner bolts in the order 
A to B.

9. Tighten the auto tensioner bolts in the order A to 
B.

10. Remove the pin from the auto tensioner to apply 
tension to the belt.

11. Turn the crankshaft clockwise twice, and align the 
timing marks.

12. Verify that all timing marks are correctly aligned. If 
not, repeat from Timing Belt, Timing Belt Auto 
Tensioner Removal Note. 

AME2516E006

AME2516E007

AME2516E008
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ENGINE 

Crankshaft Pulley Assembly Note
1. Hold the crankshaft using the SST.

2. Tighten the bolts in the order shown.

End Of Sie

AME2524E065

AME2524E013
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ENGINE
AME931001001101

TECHNICAL DATA

Item Specification
Cylinder head
Valve clearance IN 0.12—0.18 {0.0048—0.0070} (0.15 ± 0.03 {0.0059 ± 0.0012})
[Engine cold] (mm {in}) EX 0.32—0.38 {0.0126—0.0149} (0.35 ± 0.03 {0.0138 ± 0.0012})
Cylinder head gasket contact surfaces

Maximum
X direction:0.01 {0.0004}

distortion (mm {in}) Y direction:0.04 {0.0016}

Manifold contact surfaces direction (mm {in})
Maximum 0.06 {0.0024}
Maximum

0.20 {0.008}
grinding

Valve and valve guide

Margin thickness (mm {in})
IN 0.8 {0.0315}
EX 1.0 {0.0394}

Valve length (mm{in})
IN

Standard 115.01—115.51 {4.528—4.547}
Minimum 114.785 {4.519}

EX
Standard 114.35—114.85 {4.502—4.521}
Minimum 114.125 {4.493}

Valve stem diameter (mm {in})
IN

Standard 5.970—5.985 {0.2351—0.2356}
Minimum 5.920 {0.2331}

EX
Standard 5.965—5.980 {0.2349—0.2354}
Minimum 5.915 {0.2329}

Valve guide inner diameter (mm {in}) 6.030—6.050 {0.2374—0.2381}

Valve guide protrusion height (mm {in})
IN 18.7—19.2 {0.737—0.755}
EX 17.6—18.1 {0.693—0.712}

Valve seat contact width (mm {in})
IN 1.3—1.9 {0.052—0.074}
EX 1.3—1.9 {0.052—0.074}

Valve seat angle
IN 45°
EX 45°

Valve recession (mm{in})
IN

Standard 0.42—0.90 {0.017—0.035}
Maximum 1.25 {0.049}

EX
Standard 0.46—0.94 {0.019—0.037}
Maximum 1.29 {0.051}

Valve spring

Standard height (mm {in})
IN 38.0 {1.50}
EX 38.0 {1.50}

Pressing force/height
(N {kgf, lbf}/mm{in})

IN 172.1—194.9 {17.55—19.87,38.61—43.79}/38.0 {1.50}
EX 172.1—194.9 {17.55—19.87,38.61—43.79}/38.0 {1.50}

Out-of-square (mm{in}) Maximum 1.55 {0.061}
Camshaft
Runout (mm {in}) Maximum 0.03 {0.0012}

Cam lobe height (mm {in})
IN

Standard 40.140 {1.5803}
Minimum 39.940 {1.5724}

EX
Standard 39.809 {1.5673}
Minimum 39.609 {1.5594}

Journal diameter (mm {in})
Standard 31.950—31.975 {1.2579—1.2588}
Minimum 31.920 {1.2567}

Journal oil clearance (mm {in})
Standard 0.025—0.030 {0.0010—0.0011}
Maximum 0.075 {0.0030}

End play (mm {in})
Standard 0.03—0.16 {0.0012—0.0062}
Maximum 0.20 {0.0079}

1744-1E-02D.book  2 ページ  ２００２年４月２日　火曜日　午前９時２４分



TECHNICAL DATA 

TD–3

TD

Cylinder block
Cylinder head gasket contact surfaces

Maximum
X direction: 0.01 {0.0004}

distortion (mm {in}) Y direction: 0.03 {0.0012}

Cylinder bore diameter (mm {in})
Standard 86.000—86.022 {3.3859—3.3866}
0.25 {0.01} oversize 86.250—86.272 {3.3957—3.3965}
0.50 {0.02} oversize 86.500—86.522 {3.4055—3.4063}

Wear limit (mm {in}) 0.15 {0.006}
Oil jet valve,nozzle

Nozzle opening pressure (kPa{kgf/cm 2,psi}) 138—196 {1.4—2.0,20—28}

Piston
Piston diameter Standard 85.973—86.015 {3.3848—3.3864}
[Measured at 90° to pin bore axis 0.25 {0.01} oversize 86.223—86.265 {3.3946—3.3962}
 and 10mm {0.39 in} above 
the bottom of piston] (mm {in}) 0.50 {0.02} oversize 86.473—86.515 {3.4045—3.4061}

Piston-to-cylinder clearance (mm {in})
Standard 0—0.034 {0—0.0013}
Maximum 0.10 {0.0039}

Piston pin bore diameter (mm {in}) 29.997—30.007 {1.1810—1.1813}
Piston ring

Piston ring-to-ring groove clearance 
Top 0.05—0.09 {0.0020—0.0035}
Second 0.04—0.08 {0.0016—0.0031}

(mm {in}) Oil 0.03—0.07 {0.0012—0.0027}
Maximum 0.15 {0.0059}

End gap
Top 0.20—0.30 {0.008—0.011}
Second 0.20—0.30 {0.008—0.011}

[Measured in cylinder] (mm {in}) Oil 0.20—0.30 {0.008—0.011}
Maximum 1.0 {0.039}

Piston pin
Diameter (mm {in}) 29.994—30.000 {1.1809—1.1811}
Connecting rod-to-piston pin clearance (mm {in}) 0.014—0.036 {0.00056—0.00141}
Piston-to-piston pin clearance (mm {in}) -0.003—0.013 {-0.00011—0.00051}
Crankshaft
Runout (mm {in}) 0.03 {0.001}

Main journal diameter (mm {in}

Standard 59.937—59.955 {2.3598—2.3604}
0.25{0.01} undersize 59.687—59.705 {2.3499—2.3505}
0.50{0.02} undersize 59.437—59.455 {2.3401—2.3407}
0.75{0.03} undersize 59.187—59.205 {2.3302—2.3309}

Out-of-round (mm {in}) 0.03 {0.001}

Crank pin diameter mm {in})

Standard 50.940—50.955 {2.0056—2.0060}
0.25{0.01} undersize 50.690—50.705 {1.9957—1.9962}
0.50{0.02} undersize 50.440—50.455 {1.9859—1.9864}
0.75{0.03} undersize 50.190—50.205 {1.9760—1.9765}

Out-of-round (mm {in}) 0.03 {0.001}

Main journal oil clearance (mm {in})
Standard 0.025—0.044 {0.0010—0.0017}
Maximum 0.08 {0.003}

Main journal brearing thickness
Standard 2.007—2.022 {0.0791—0.0796}
0.25{0.01} undersize 2.129—2.139 {0.0839—0.0842}

(mm {in} 0.50{0.02} undersize 2.254—2.264 {0.0888—0.0891}
0.75{0.03} undersize 2.379—2.389 {0.0937—0.0940}

Crankshaft end play (mm {in}
Standard 0.040—0.282 {0.00158—0.01110}
Maximum 0.30 {0.012}

Trust bearing thickness Standard 2.00—2.05 {0.0788—0.0807}
(mm {in} 0.35{0.01}undersize 2.175—2.225 {0.0857—0.0876}

Item Specification
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End Of Sie

Connecting rod
Small end inner diameter (mm {in}) 30.014—30.030 {1.1817—1.1822}
Length (Center to center) (mm {in}) 151.95—152.05 {5.983—5.986}
Bending (mm {in}) 0.080 {0.0031} max./50 {2.0}
Distortion (mm {in}) 0.080 {0.0031} max./50 {2.0}

Connecting rod bearing oil 
clearance (mm {in})

Standard 0.027—0.055 {0.0011—0.0021}
Maximum 0.10 {0.0039}

Connecting rod 
bearing thickness (mm {in})

Standard 1.506—1.515 {0.0593—0.0596}
0.25 {0.01}undersize 1.630—1.640 {0.0642—0.0645}
0.50 {0.02}undersize 1.755—1.765 {0.0691—0.0694}
0.75 {0.03}undersize 1.880—1.890 {0.0741—0.0744}

Connecting rod side clearance (mm {in})
Standard 0.110—0.262 {0.0044—0.0103}
Maximum 0.512 {0.0202}

Bolt
Cylinder head bolt length (mm {in}) Maximum 161.0 {6.338}
Timing belt auto tensioner
Rod project ion[Free length] (mm {in}) 12.9—14.6 {0.508—0.574}
Oil pump
Relief spring free length (mm {in}) 43.8 {1.724}
Inner rotor tooth tip to outer rotor

(mm {in})
Standard 0.030—0.120 {0.0012—0.0047}

clearance Maximum 0.16 {0.006}

Outer rotor to body clearance (mm {in})
Standard 0.200—0.294 {0.0079—0.0115}
Maximum 0.35 {0.013}

Side clearance (mm {in})
Standard 0.040—0.100 {0.0016—0.0039}
Maximum 0.15 {0.0059}

Oil seal
Camshaft oil seal tapping amount (mm {in}) 0.5—1.5 {0.020—0.059}
Rear oil seal tapping amount (mm {in}) 0—0.5 {0—0.019}
Front oil seal tapping amount (mm {in}) 0—0.5 {0—0.019}

Item Specification
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End Of Sie

SPECIAL TOOLS

49 0107 680A

Engine stand

49 L010 1A0

Engine hanger 
set

49 E011 1A0

Ring gear brake 
set

49 0636 100B

Valve spring 
lifter arm

49 B012 0A2

Pivot

49 S120 170

Valve seal 
remover

49 B012 005

Valve guide 
remover & 
installer

49 L012 0A0B

Valve seal & 
valve guide 
installer set

49 S120 215B

Pulley puller

49 G011 001

Piston pin 
replacer

49 G011 106

Camshaft
pulley puller

49 S120 710

Coupling flange 
holder

49 G033 107A

Dust cover 
installer

49 B010 002

Oil seal installer

49 1285 071

Bearing puller

49 U027 003

Oil seal installer

49 G012 0A0

Tappet adjust 
wrench set

49 G030 797

Handle
(Part of 
49 G030 795)

49 G028 201

Support block

49 E027 002

Attachment

–
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FOREWORD

This manual explains the structure, 
operation, and service points for 
the above-indicated manual transaxle. 
In order to do these procedures safely, 
quickly, and correctly, you must first read 
this manual and any other relevant service 
materials carefully.

The information in this manual is current 
up to April, 2002. Any changes that 
occur after that time will not be reflected in 
this particular manual. Therefore, 
the contents of this manual may not exactly 
match the mechanism that you are 
currently servicing.
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WARNING
Servicing a vehicle can be dangerous. If you have not received 
service-related training, the risks of injury, property damage, and 
failure of servicing increase. The recommended servicing procedures 
for the vehicle in this workshop manual were developed with 
Mazda-trained technicians in mind. This manual may be useful to 
non-Mazda trained technicians, but a technician with our 
service-related training and experience will be at less risk when 
performing service operations. However, all users of this manual are 
expected to at least know general safety procedures.

This manual contains "Warnings" and "Cautions" applicable to risks 
not normally encountered in a general technician's experience. 
They should be followed to reduce the risk of injury and the risk that 
improper service or repair may damage the vehicle or render it unsafe. 
It is also important to understand that the "Warnings" and "Cautions" 
are not exhaustive. It is impossible to warn of all the hazardous 
consequences that might result from failure to follow the procedures.

The procedures recommended and described in this manual are 
effective methods of performing service and repair. Some require tools 
specifically designed for a specific purpose. Persons using procedures 
and tools which are not recommended by Mazda Motor Corporation 
must satisfy themselves thoroughly that neither personal safety nor 
safety of the vehicle will be jeopardized.

The contents of this manual, including drawings and specifications, are 
the latest available at the time of printing, and Mazda Motor Corporation 
reserves the right to change the vehicle designs and alter the contents 
of this manual without notice and without incurring obligation.

Parts should be replaced with genuine Mazda replacement parts or 
with parts which match the quality of genuine Mazda replacement 
parts. Persons using replacement parts of lesser quality than that of 
genuine Mazda replacement parts must satisfy themselves thoroughly 
that neither personal safety nor safety of the vehicle will be 
jeopardized.

Mazda Motor Corporation is not responsible for any problems which 
may arise from the use of this manual. The cause of such problems 
includes but is not limited to insufficient service-related training, use of 
improper tools, use of replacement parts of lesser quality than that of 
genuine Mazda replacement parts, or not being aware of any revision 
of this manual.

1739-1E-02D(WARNING).fm  1 ページ  ２００２年４月１日　月曜日　午後３時１９分



GI–1

GIGIGENERAL INFORMATION

HOW TO USE THIS MANUAL ............................. GI-2
RANGE OF TOPICS .......................................... GI-2
SERVICING PROCEDURE ............................... GI-2
SYMBOLS.......................................................... GI-3
ADVISORY MESSAGES ................................... GI-4

UNITS ................................................................... GI-5
UNITS TABLE .................................................... GI-5

FUNDAMENTAL PROCEDURES ........................ GI-6
PREPARATION OF TOOLS AND MEASURING 

EQUIPMENT................................................... GI-6
SPECIAL SERVICE TOOLS .............................. GI-6
DISASSEMBLY.................................................. GI-6
INSPECTION DURING REMOVAL, 

DISASSEMBLY............................................... GI-6
ARRANGEMENT OF PARTS ............................ GI-7
CLEANING OF PARTS...................................... GI-7
REASSEMBLY................................................... GI-7
ADJUSTMENT ................................................... GI-8
RUBBER PARTS AND TUBING ........................ GI-8
HOSE CLAMPS ................................................. GI-8
TORQUE FORMULAS....................................... GI-8
VISE ................................................................... GI-9

ELECTRICAL SYSTEM........................................ GI-9
CONNECTORS.................................................. GI-9

NEW STANDARDS ............................................ GI-12
NEW STANDARDS TABLE ............................. GI-12

ABBREVIATIONS .............................................. GI-14
ABBREVIATIONS TABLE................................ GI-14

1739-1E-02D.book  1 ページ  ２００２年４月２日　火曜日　午前１０時３４分



GI–2

HOW TO USE THIS MANUAL 

RANGE OF TOPICS
AME201000001M01

• This manual contains procedures for performing all required service operations. The procedures are divided 
into the following five basic operations:
— Removal/Installation
— Disassembly/Assembly
— Replacement
— Inspection
— Adjustment

• Simple operations which can be performed easily just by looking at the vehicle (i.e., removal/installation of 
parts, jacking, vehicle lifting, cleaning of parts and visual inspection) have been omitted.

End Of Sie
SERVICING PROCEDURE

AME201000001M02

Inspection, Adjustment
• Inspection and adjustment procedures are divided into steps. Important points regarding the location and 

contents of the procedures are explained in detail and shown in the illustrations.

Repair Procedure
1. Most repair operations begin with an overview illustration. It identifies the components, shows how the parts fit 

together, and describes visual part inspection. However, only removal/installation procedures that need to be 
performed methodically have written instructions.

2. Expendable parts, tightening torques, and symbols for oil, grease, and sealant are shown in the overview 
illustration. In addition, symbols indicating parts requiring the use of special service tools or equivalent are also 
shown.

HOW TO USE THIS MANUAL

XME2010001
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GI

3. Procedure steps are numbered and the part that is the main point of the procedure is shown in the illustration 
with the corresponding number. Occasionally, there are important points or additional information concerning a 
procedure. Refer to this information when servicing the related part.

End Of Sie
SYMBOLS

AME201000001M03

• There are eight symbols indicating oil, grease, fluids, sealant, and the use of SST or equivalent. These symbols 
show application points or use of these materials during service.

XME2010010

Symbol Meaning Kind

Apply oil New appropriate engine oil or gear oil

Apply brake fluid New appropriate brake fluid

Apply automatic transaxle/transmission fluid New appropriate automatic transaxle/transmission 
fluid
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HOW TO USE THIS MANUAL 

End Of Sie
ADVISORY MESSAGES

AME201000001M04
• You will find several Warnings, Cautions, Notes, Specifications and Upper and Lower Limits in this 

manual.

Warning
• A Warning indicates a situation in which serious injury or death could result if the warning is ignored.

Caution
• A Caution indicates a situation in which damage to the vehicle or parts could result if the caution is ignored.

Note
• A Note provides added information that will help you to complete a particular procedure.

Specifications
• The values indicate the allowable range when performing inspections or adjustments.

Upper and Lower Limits
• The values indicate the upper and lower limits that must not be exceeded when performing inspections or 

adjustments.
End Of Sie

Apply grease Appropriate grease

Apply sealant Appropriate sealant

Apply petroleum jelly Appropriate petroleum jelly

Replace part O-ring, gasket, etc.

Use SST or equivalent Appropriate tools

Symbol Meaning Kind
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UNITS TABLE

AME201200002M01

Conversion to SI Units (Système International d'Unités)
• All numerical values in this manual are based on SI units. Numbers shown in conventional units are converted 

from these values.

Rounding Off
• Converted values are rounded off to the same number of places as the SI unit value. For example, if the SI unit 

value is 17.2 and the value after conversion is 37.84, the converted value will be rounded off to 37.8.

Upper and Lower Limits
• When the data indicates upper and lower limits, the converted values are rounded down if the SI unit value is 

an upper limit and rounded up if the SI unit value is a lower limit. Therefore, converted values for the same SI 
unit value may differ after conversion. For example, consider 2.7 kgf/cm2 in the following specifications:

210—260 kPa {2.1—2.7 kgf/cm2, 30—38 psi}
270—310 kPa {2.7—3.2 kgf/cm2, 39—45 psi}

• The actual converted values for 2.7 kgf/cm2 are 265 kPa and 38.4 psi. In the first specification, 2.7 is used as 
an upper limit, so the converted values are rounded down to 260 and 38. In the second specification, 2.7 is 
used as a lower limit, so the converted values are rounded up to 270 and 39.

End Of Sie

UNITS

Electrical current A (ampere)
Electric power W (watt)
Electric resistance ohm
Electric voltage V (volt)

Length
mm (millimeter)
in (inch)

Negative pressure
kPa (kilo pascal)
mmHg (millimeters of mercury)
inHg (inches of mercury)

Number of 
revolutions rpm (revolutions per minute)

Positive pressure

kPa (kilo pascal)

kgf/cm2 (kilogram force per square 
centimeter)
psi (pounds per square inch)

Torque

N·m (Newton meter)
kgf·m (kilogram force meter)
kgf·cm (kilogram force centimeter)
ft·lbf (foot pound force)
in·lbf (inch pound force)

Volume

L (liter)
US qt (U.S. quart)
imp qt (Imperial quart)
ml (milliliter)
cc (cubic centimeter)
cu in (cubic inch)
fl oz (fluid ounce)

Weight
N (Newton)
g (gram)
oz (ounce)
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FUNDAMENTAL PROCEDURES 

PREPARATION OF TOOLS AND MEASURING EQUIPMENT
AME201400004M01

• Be sure that all necessary tools and measuring 
equipment are available before starting any work.

End Of Sie
SPECIAL SERVICE TOOLS

AME201400004M02

• Use special service tools or equivalent when they 
are required.

End Of Sie
DISASSEMBLY

AME201400004M03

• If the disassembly procedure is complex, 
requiring many parts to be disassembled, all parts 
should be marked in a place that will not affect 
their performance or external appearance and 
identified so that reassembly can be performed 
easily and efficiently.

End Of Sie
INSPECTION DURING REMOVAL, DISASSEMBLY

AME201400004M04

• When removed, each part should be carefully 
inspected for malfunction, deformation, damage, 
and other problems.

End Of Sie

FUNDAMENTAL PROCEDURES

WGIWXX0023E

WGIWXX0024E

WGIWXX0027E

WGIWXX0028E
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ARRANGEMENT OF PARTS
AME201400004M05

• All disassembled parts should be carefully 
arranged for reassembly.

• Be sure to separate or otherwise identify the parts 
to be replaced from those that will be reused.

End Of Sie
CLEANING OF PARTS

AME201400004M06

• All parts to be reused should be carefully and 
thoroughly cleaned in the appropriate method.

Warning
•••• Using compressed air can cause dirt and 

other particles to fly out causing injury to 
the eyes. Wear protective eye wear 
whenever using compressed air.

End Of Sie
REASSEMBLY

AME201400004M07
• Standard values, such as torques and certain 

adjustments, must be strictly observed in the 
reassembly of all parts.

• If removed, these parts should be replaced with 
new ones:
— Oil seals
— Gaskets
— O-rings
— Lockwashers
— Cotter pins
— Nylon nuts

• Depending on location:
— Sealant and gaskets, or both, should be 

applied to specified locations. When sealant 
is applied, parts should be installed before 
sealant hardens to prevent leakage.

— Oil should be applied to the moving 
components of parts.

— Specified oil or grease should be applied at 
the prescribed locations (such as oil seals) 
before reassembly.

End Of Sie

WGIWXX0029E

WGIWXX0030E

WGIWXX0031E

WGIWXX0032E
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FUNDAMENTAL PROCEDURES 

ADJUSTMENT
AME201400004M08

• Use suitable gauges and/or testers when making 
adjustments.

End Of Sie
RUBBER PARTS AND TUBING

AME201400004M09

• Prevent gasoline or oil from getting on rubber 
parts or tubing.

End Of Sie
HOSE CLAMPS

AME201400004M10
• When reinstalling, position the hose clamp in the 

original location on the hose and squeeze the 
clamp lightly with large pliers to ensure a good fit.

End Of Sie
TORQUE FORMULAS

AME201400004M11
• When using a torque wrench-SST or equivalent 

combination, the written torque must be 
recalculated due to the extra length that the SST 
or equivalent adds to the torque wrench. 
Recalculate the torque using the following 
formulas. Choose the formula that applies to you.

A : The length of the SST past the torque wrench drive
L : The length of the torque wrench

End Of Sie

WGIWXX0033E

WGIWXX0034E

WGIWXX0035E

Torque Unit Formula
N·m N·m × [L/(L+A)]

kgf·m kgf·m × [L/(L+A)]
kgf·cm kgf·cm × [L/(L+A)]
ft·lbf ft·lbf × [L/(L+A)]
in·lbf in·lbf × [L/(L+A)]

WGIWXX0036E
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VISE
AME201400004M12

• When using a vise, put protective plates in the 
jaws of the vise to prevent damage to parts.

End Of Sie

CONNECTORS
AME201700006M01

Data Link Connector
• Insert the probe into the service hole when 

connecting a jumper wire to the data link 
connector.

Caution
•••• Inserting a jumper wire probe into the 

data link connector terminal may damage 
the terminal.

Disconnecting Connectors
• When disconnecting connector, grasp the 

connectors, not the wires.

• Connectors can be disconnected by pressing or 
pulling the lock lever as shown.

WGIWXX0037E

ELECTRICAL SYSTEM

X3U000WAY

WGIWXX0041E

WGIWXX0042E
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ELECTRICAL SYSTEM 

Locking Connector
• When locking connectors, listen for a click 

indicating they are securely locked.

Inspection
• When a tester is used to inspect for continuity or 

measuring voltage, insert the tester probe from 
the wiring harness side.

• Inspect the terminals of waterproof connectors 
from the connector side since they cannot be 
accessed from the wiring harness side.

Caution
•••• To prevent damage to the terminal, wrap 

a thin wire around the tester probe before 
inserting into terminal.

Terminals
Inspection

• Pull lightly on individual wires to verify that they 
are secured in the terminal.

X3U000WB1

WGIWXX0044E

WGIWXX0045E

WGIWXX0064E
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Replacement
• Use the appropriate tools to remove a terminal as 

shown. When installing a terminal, be sure to 
insert it until it locks securely.

• Insert a thin piece of metal from the terminal side 
of the connector and with the terminal locking tab 
pressed down, pull the terminal out from the 
connector.

Sensors, Switches, and Relays
• Handle sensors, switches, and relays carefully. 

Do not drop them or strike them against other 
objects.

Wiring Harness
Wiring color codes

• Two-color wires are indicated by a two-color code symbol.
• The first letter indicates the base color of the wire 

and the second the color of the stripe.

End Of Sie

WGIWXX0046E

WGIWXX0047E

CODE COLOR CODE COLOR
B Black O Orange

BR Brown P Pink
G Green R Red

GY Gray V Violet
L Blue W White

LB Light Blue Y Yellow
LG Light Green

X3U000WB7
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NEW STANDARDS 

NEW STANDARDS TABLE
AME202800020M01

• Following is a comparison of the previous standard and the new standard.

NEW STANDARDS

New Standard Previous Standard
RemarkAbbrevi-

ation Name Abbrevi-
ation Name

AP Accelerator Pedal — Accelerator Pedal
ACL Air Cleaner — Air Cleaner
A/C Air Conditioning — Air Conditioning

BARO Barometric Pressure — Atmospheric Pressure

B+ Battery Positive Voltage VB Battery Voltage

— Brake Switch — Stoplight Switch
— Calibration Resistor — Corrected Resistance #6

CMP sensor Camshaft Position Sensor — Crank Angle Sensor
CAC Charge Air Cooler — Intercooler
CLS Closed Loop System — Feedback System
CTP Closed Throttle Position — Fully Closed
CPP Clutch Pedal Position — Idle Switch
CIS Continuous Fuel Injection System — Clutch Position

CS sensor Control Sleeve Sensor CSP  sensor Control Sleeve Position Sensor #6
CKP sensor Crankshaft Position Sensor — Crank Angle Sensor 2

DLC Data Link Connector — Diagnosis Connector
DTM Diagnostic Test Mode — Test Mode #1
DTC Diagnostic Trouble Code(s) — Service Code(s)
DI Distributor Ignition — Spark Ignition

DLI Distributorless Ignition — Direct Ignition
EI Electronic Ignition — Electronic Spark Ignition #2

ECT Engine Coolant Temperature — Water Thermo
EM Engine Modification — Engine Modification
— Engine Speed Input Signal — Engine RPM Signal

EVAP Evaporative Emission — Evaporative Emission
EGR Exhaust Gas Recirculation — Exhaust Gas Recirculation
FC Fan Control — Fan Control
FF Flexible Fuel — Flexible Fuel

4GR Fourth Gear — Overdrive
— Fuel Pump Relay — Circuit Opening Relay #3

FSO 
solenoid Fuel Shut Off Solenoid FCV Fuel Cut Valve #6

GEN Generator — Alternator
GND Ground — Ground/Earth
HO2S Heated Oxygen Sensor — Oxygen Sensor With heater
IAC Idle Air Control — Idle Speed Control
— IDM Relay — Spill Valve Relay #6
— Incorrect Gear Ratio — —
— Injection Pump FIP Fuel Injection Pump #6
— Input/Turbine Speed Sensor — Pulse Generator

IAT Intake Air Temperature — Intake Air Thermo
KS Knock Sensor — Knock Sensor
MIL Malfunction Indicator Lamp — Malfunction Indicator Light
MAP Manifold Absolute Pressure — Intake Air Pressure

MAF sensor Mass Air Flow Sensor — Airflow Sensor
MFL Multiport Fuel Injection — Multiport Fuel Injection
OBD On-Board Diagnostic — Diagnosis/Self Diagnosis
OL Open Loop — Open Loop
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#1 : Diagnostic trouble codes depend on the diagnostic test mode
#2 : Controlled by the PCM
#3 : In some models, there is a fuel pump relay that controls pump speed.  That relay is now called the fuel pump 

relay (speed).
#4 : Device that controls engine and powertrain
#5 : Directly connected to exhaust manifold
#6 : Part name of diesel engine

End Of Sie

— Output Speed Sensor — Vehicle Speed Sensor 1
OC Oxidation Catalytic Converter — Catalytic Converter
O2S Oxygen Sensor — Oxygen Sensor
PNP Park/Neutral Position — Park/Neutral Range
— PCM Control Relay — Main Relay #6

PSP Power Steering Pressure — Power Steering Pressure
PCM Powertrain Control Module ECU Engine Control Unit #4

— Pressure Control Solenoid — Line Pressure Solenoid Valve

PAIR Pulsed Secondary Air Injection — Secondary Air Injection System Pulsed  
injection

— Pump Speed Sensor — NE Sensor #6

AIR Secondary Air Injection — Secondary Air Injection System
Injection 
with air 
pump

SAPV Secondary Air Pulse Valve — Reed Valve
SFI Sequential Multipoint Fuel Injection — Sequential Fuel Injection

— Shift Solenoid A
— 1-2 Shift Solenoid Valve
— Shift A Solenoid Valve

— Shift Solenoid B
— 2-3 Shift Solenoid Valve
— Shift B Solenoid Valve

— Shift Solenoid C — 3-4 Shift Solenoid Valve
3GR Third Gear — 3rd Gear
TWC Three Way Catalytic Converter — Catalytic Converter
TB Throttle Body — Throttle Body

TP sensor Throttle Position Sensor — Throttle Sensor
TCV Timer Control Valve TCV Timing Control Valve #6
TCC Torque Converter Clutch — Lockup Position

TCM Transmission (Transaxle) Control 
Module — ECAT Control Unit

— Transmission (Transaxle) Fluid 
Temperature Sensor — ATF Thermosensor

TR Transmission (Transaxle) Range — Inhibitor Position
TC Turbocharger — Turbocharger

VSS Vehicle Speed Sensor — Vehicle Speed Sensor 
VR Voltage Regulator — IC Regulator

VAF sensor Volume Air Flow Sensor — Air flow Sensor

WUTWC Warm Up Three Way Catalytic 
Converter — Catalytic Converter #5

WOT Wide Open Throttle — Fully Open

New Standard Previous Standard
RemarkAbbrevi-

ation Name Abbrevi-
ation Name
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ABBREVIATIONS 

ABBREVIATIONS TABLE
AME203000011M01

End Of Sie

ABBREVIATIONS

SST Special service tool
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MANUAL TRANSAXLE 

PRECAUTION
AME511201029M09

1. Clean the transaxle exterior thoroughly using a steam cleaner or cleaning solvents before disassembly.

Warning
•••• Using compressed air can cause dirt and other particles to fly out, causing injury to the eyes. 

Wear protective eye wear whenever using compressed air.

Caution
•••• Cleaning sealed bearings using cleaning fluids or a steam cleaner can wash the grease out of the 

bearing.

2. Clean the removed parts using cleaning solvent, and dry them using compressed air.
3. Clean out all holes and passages using compressed air, and check that there are no obstructions.
4. Use a plastic hammer when disassembling the transaxle case and other light alloy metal parts.
5. Make sure each part is cleaned before assembling.
6. Coat all movable parts with the specified oil.
7. Replace parts whenever required.
8. Remove old sealant from contact surfaces before applying new sealant.
9. Assemble the parts within 10 minutes after applying sealant. Allow all sealant to cure at least 30 minutes after 

assembly before filling the transaxle with transaxle oil.

Warning
•••• Although the stand has a self-locking brake system, there is a possibility that the brake may not 

hold when the transaxle is held in a lopsided position on the stand. This would cause the transaxle 
to turn suddenly, causing serious injury. Never keep the transaxle tilted to one side. Always hold 
the rotating handle firmly when turning the transaxle.

End Of Sie

MANUAL TRANSAXLE
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CLUTCH HOUSING AND TRANSAXLE CASE COMPONENTS DISASSEMBLY
AME511217010M01

Disassembly Components

.

AME5112M004

1 Drain plug
2 Filler cap
3 Neutral switch
4 Reverse switch
5 Air-bleed plug
6 Bore plug
7 Welt plug
8 Baffle plate
9 Oil pass

10 Transaxle case

11 Pivot pin
12 Magnet
13 Differential oil seal
14 Knock pin
15 Dowel pin
16 Secondary shaft bearing retainer
17 Secondary shaft front bearing
18 Oil channel
19 Primary shaft oil seal
20 Clutch housing
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.

AME5112M097

1 Stopper bolt
2 Shift check bolt
3 Shift control component
4 O ring
5 Rod bushing
6 Reverse lever component
7 Reverse fork rod
8 Cap
9 Reverse shift fork

10 Retaining pin
11 C ring
12 5th/Reverse fork rod
13 5th shift fork
14 5th/reverse bracket
15 Check plug (5th/reverse)
16 Check spring (5th/reverse)

17 Shift check sleeve (5th/reverse)
18 Check ball
19 Inter lock pin
20 3rd/4th fork rod
21 3rd/4th shift fork
22 3rd/4th bracket
23 Shift check sleeve (1st/2nd)
24 1st/2nd fork rod
25 1st/2nd bracket
26 1st/2nd shift fork
27 Clutch housing
28 Transaxle case
29 Check plug (1st/2nd, 3rd/4th)
30 Check spring (1st/2nd)
31 Check spring (3rd/4th)
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Disassembly Procedure
1. Remove the drain plug and the filler cap.
2. Remove the neutral switch and reverse switch.
3. Remove the shift check bolt and stopper bolt.
4. Remove the shift control component.

5. Remove the check plugs, check springs, check 
balls, and shift check sleeve as shown in the 
figure.

6. Remove the transaxle case installation bolt.
7. Remove the bore plug using screwdriver.
8. Stretch the snap ring of the secondary shaft rear 

bearing at the bore plug hole, and remove the 
transaxle case.

9. Remove the baffle plate and the oil pass.
10. Remove the snap ring, secondary shaft adjust 

shim, primary shaft rear bearing adjust shim from 
the transaxle case.

11. Remove the differential side bearing outer race 
(transaxle case side) using the SST, and remove 
the adjust shim.

AME5112M098

AME5112M142

AME5112M007

AME5112M101
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12. Remove the welt plug using a fit stick.
13. Remove the differential oil seal (transaxle case 

side) using a screwdriver.
14. Remove the magnet from clutch housing.
15. Shift to 5th gear.

16. Remove the reverse lever component bracket 
bolt.

17. Lift the reverse lever component, and remove it.
18. Remove the reverse fork rod.
19. Remove the reverse shift fork.

20. Shift 3rd/4th fork rod to the 3rd gear, and remove 
the retaining pin of 5th shift fork using a pin 
punch.

21. Remove the C ring of the 5th/reverse bracket.
22. Remove the 5th/reverse fork rod, and remove the 

5th shift fork and 5th/reverse bracket.
23. Remove the check balls and the interlock pin from 

the clutch housing.

24. Remove the retaining pin of 3rd/4th fork rod 
bracket using a pin punch.

25. Remove the two C rings of the 3rd/4th shift fork.
26. Remove the 3rd/4th fork rod, and remove the 3rd/

4th shift fork and 3rd/4th bracket.
27. Remove the shift check sleeve from the clutch 

housing.

AME5112M008

AME5112M009

AME5112M010

AME5112M011

AME5112M012
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28. Remove the retaining pin of 1st/2nd shift fork 
using a pin punch.

29. Remove the 1st/2nd fork rod and 1st/2nd bracket 
at a time.

30. Remove the 1st/2nd shift fork.
31. Remove the retaining pin of the 1st/2nd bracket 

using a pin punch, and remove the 1st/2nd 
bracket from the 1st/2nd fork rod.

32. Remove each gear component.
(1) Tap the primary shaft using a plastic hammer.

Caution
•••• The oil channel in the clutch housing can 

be damaged when removing the 
secondary shaft component. Remove the 
secondary shaft component to right 
above.

(2) Remove the primary shaft component, 
secondary shaft component, and reverse idler 
gear component at the same time.

(3) Remove the differential.
33. Remove the secondary shaft bearing retainer.

Warning
•••• Using a heat gun can will cause the 

clutch housing to heat up greatly. To 
prevent burns wear gloves whenever 
using a heat gun.

Caution
•••• The clutch housing will be damaged if 

heated above 120 °°°°C. Heat the clutch 
housing below 120 °°°°C.

Note
• If the secondary shaft front bearing can’t be removed easily, heat the clutch housing to about 100 °C using 

a heat gun and remove it.

34. Remove the secondary shaft front bearing using a 
screwdriver.

35. Remove the oil channel of the secondary shaft.
36. Remove the differential oil seal (clutch housing 

side) using a screwdriver.

Warning
•••• Using a heat gun will cause the clutch 

housing to heat up greatly. To prevent 
burns wear gloves whenever using a heat 
gun.

Caution
•••• The clutch housing will be damaged if 

heated above 120 °°°°C. Heat the clutch housing below 120 °°°°C.

Note
• If the differential side bearing outer race can’t be removed easily, heat the clutch housing to about 100 °C 

using a heat gun and remove it.

AME5112M013

AME5112M014

AME5112M015

AME5112M074
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37. Remove the differential side bearing outer race 
using the SST.

38. Remove the primary shaft oil seal using a 
screwdriver.

End Of Sie
PRIMARY SHAFT COMPONENTS PREINSPECTION

AME511217201M01

3rd Gear Thrust Clearance
1. Measure the clearance between the 3rd gear and 2nd gear.

• If not as specified, assemble the primary shaft component again.

Clearance
0.18—0.31 mm {0.0071—0.0122 in}

5th Gear Thrust Clearance
1. Measure the clearance between 4th thrust washer and the 5th gear.

• If not as specified, assemble the primary shaft component again.

Clearance
0.06—0.16 mm {0.0024—0.0063 in}

4th Gear End Play
1. Remove the primary shaft rear bearing.
2. Set up the primary shaft component, and fix it.
3. Slide the 4th gear up and down, and measure the length of the movement.

• If not as specified, assemble the primary shaft component again.

Length of the movement
0.20—0.30 mm {0.0078—0.0118 in}

AME5112M102

AME5112M016

AME5112M093
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End Of Sie

PRIMARY SHAFT COMPONENTS DISASSEMBLY
AME511217201M02

1. Disassemble in the order shown in the figure..

AME5112M095

1 Primary shaft rear bearing adjust shim
2 Oil channel
3 Primary shaft rear bearing

(See J–10 Primary Shaft Rear Bearing Disassembly 
Note)

4 Snap ring
5 Primary shaft bearing spacer

(See J–10 Primary Shaft Bearing Spacer and 5th 
Gear Stopper Disassembly Note)

6 5th gear stopper
7 5th clutch hub set

(See J–10 5th Clutch Hub Set, 5th Synchronizer 
Ring and 5th Gear Disassembly Note)

8 5th synchronizer ring
9 5th gear

10 5th needle bearing
11 5th bushing

(See J–10 5th Bushing, Thrust Washer, 4th Gear, 
4th Needle Bearing, 4th Bushing, 4th Synchronizer 
Ring, 3rd/4th Clutch Hub Set, 3rd Synchronizer Ring 
and 3rd Gear Disassembly Note)

12 Thrust washer
13 4th gear

14 4th needle bearing
15 4th bushing
16 4th synchronizer ring
17 3rd/4th clutch hub set
18 3rd synchronizer ring
19 3rd gear
20 3rd needle bearing
21 Primary shaft
22 Primary shaft front bearing

(See J–11 Primary Shaft Front Bearing Disassembly 
Note)

23 Synchronizer key spring (5th)
24 5th synchronizer key
25 5th clutch hub and sleeve
26 3rd/4th synchronizer key
27 3rd/4th clutch hub and sleeve
28 Synchronizer key spring (3rd/4th)
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Primary Shaft Rear Bearing Disassembly Note
1. Remove the bearing using the SSTs.

Primary Shaft Bearing Spacer and 5th Gear Stopper Disassembly Note
1. Remove the primary shaft bearing spacer and 5th 

gear stopper at the same time using the SSTs.

5th Clutch Hub Set, 5th Synchronizer Ring and 5th Gear Disassembly Note
1. Remove the 5th clutch hub set, 5th synchronizer 

ring and 5th gear at the same time using the 
SSTs.

5th Bushing, Thrust Washer, 4th Gear, 4th Needle Bearing, 4th Bushing, 4th Synchronizer Ring, 3rd/4th 
Clutch Hub Set, 3rd Synchronizer Ring and 3rd Gear Disassembly Note

1. Remove the 5th bushing, thrust washer, 4th gear, 
4th needle bearing, 4th bushing, 4th synchronizer 
ring, 3rd/4th clutch hub set, 3rd synchronizer ring 
and 3rd gear at the same time using the SSTs.

AME5112M103

AME5112M106

AME5112M108

AME5112M109

1739-1E-02D.book  10 ページ  ２００２年４月２日　火曜日　午前１０時３４分



MANUAL TRANSAXLE 

J–11

J

Primary Shaft Front Bearing Disassembly Note
1. Remove the primary shaft front bearing using the 

SST.

End Of Sie
PRIMARY SHAFT COMPONENTS INSPECTION

AME511217201M03
Primary Shaft and Gear Inspection
1. Inspect the shaft for damage, abnormal wear, dents, flaking, or bending.

• If there is malfunction, replace the shaft.
2. Inspect the gears for damage, abnormal wear, 

dents, flaking, or bending.
• If there is malfunction, replace the gear.

3. Inspect the oil passage for clogging.
• If there is malfunction, replace the shaft.

Synchronizer Ring and Clutch Hub Component Inspection
1. Inspect the clutch hub sleeve, clutch hub, and 

synchronizer key contact surface for damage and 
abnormal wear.

• If there is malfunction, replace the part where 
necessary.

2. Verify that the clutch hub sleeve and clutch hub 
for move smoothly.

• If there is malfunction, replace parts as 
necessary.

3. Inspect the synchronizer ring teeth and grooves 
for damage, abnormal wear, and cracks.

• If there is malfunction, replace the 
synchronizer ring.

4. Inspect the tapered surface for abnormal wear 
and cracks.

• If there is malfunction, replace parts as 
necessary.

AME5112M107

AME5112M044

AME5112M045

AME5112M046
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5. Measure the clearance between the synchronizer 
ring and the flank surface of the gear.

• If not as specified, replace the synchronizer 
ring.

Note
• Set the synchronizer ring squarely in the 

gear; then measure around the 
circumference.

Standard clearance
3rd: 0.90—1.45 mm {0.035—0.057 in}
4th: 0.90—1.45 mm {0.035—0.057 in}
5th: 0.95—1.40 mm {0.037—0.055 in}

Minimum clearance
0.70 mm {0.028 in}

Bearing Inspection
1. Inspect the ball and the ball contact surface for damage and abnormal wear.

• If there is malfunction, replace the bearing.
2. Verify that the bearing to rotates smoothly.

• If there is malfunction, replace the bearing.

End Of Sie

AME5112M070

AME5112M072
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PRIMARY SHAFT COMPONENTS ASSEMBLY
AME511217201M04

1. Assemble in the order shown in the figure..

AME5112M135

1 Primary shaft
2 3rd needle bearing
3 3rd gear
4 3rd synchronizer ring
5 3rd/4th synchronizer key spring

(See J–14 3rd/4th Synchronizer Key Spring, 3rd/4th 
Synchronizer Key and 3rd/4th Clutch Hub and 
Sleeve Assembly Note)

6 3rd/4th synchronizer key
7 3rd/4th clutch hub and sleeve
8 3rd/4th clutch hub set

(See J–14 3rd/4th Clutch Hub Set Assembly Note)
9 4th synchronizer ring

10 4th bushing
(See J–15 4th Bushing Assembly Note)

11 4th needle bearing
12 4th gear
13 Primary shaft thrust washer

(See J–15 Primary Shaft Thrust Washer Assembly 
Note)

14 5th bushing
(See J–16 5th Bushing Assembly Note)

15 5th needle bearing

16 5th gear
17 5th synchronizer ring
18 5th synchronizer key spring

(See J–16 5th Synchronizer Key Spring, 5th 
Synchronizer Key and 5th Clutch Hub and Sleeve 
Assembly Note)

19 5th synchronizer key
20 5th clutch hub and sleeve
21 5th clutch hub set

(See J–17 5th Clutch Hub Set Assembly Note)
22 5th gear stopper
23 Primary shaft bearing spacer

(See J–17 Primary Shaft Bearing Spacer Assembly 
Note)

24 Snap ring
(See J–17 Snap Ring Assembly Note)

25 Primary shaft rear bearing
(See J–18 Primary Shaft Rear Bearing Assembly 
Note)

26 Primary shaft front bearing
(See J–18 Primary Shaft Front Bearing Assembly 
Note)

27 Oil channel
28 Primary shaft rear bearing adjust shim
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3rd/4th Synchronizer Key Spring, 3rd/4th Synchronizer Key and 3rd/4th Clutch Hub and Sleeve Assembly 
Note

1. Install the 3rd/4th synchronizer key spring, 3rd/4th synchronizer key and 3rd/4th clutch hub to the 3rd/4th clutch 
sleeve.
(1) Install a new 3rd/4th clutch hub in the 

direction as shown in the figure.

(2) Install a new 3rd/4th clutch sleeve in the 
direction as shown in the figure.

(3) Install center projection parts of 3rd/4th 
synchronizer key springs to different 
synchronizer keys on each side.

3rd/4th Clutch Hub Set Assembly Note

Note
• Align the synchronizer ring grooves with the synchronizer key during assembly.

1. Install the 3rd/4th clutch hub set using the SSTs.

AME5112M047

AME5112M048

AME5112M049

AME5112M110
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4th Bushing Assembly Note
1. Install the 4th bushing using the SSTs.

Primary Shaft Thrust Washer Assembly Note
1. Install the primary shaft thrust washer using the 

SSTs.

2. Measure length C1 as shown in the figure.
• If it is not within the specification, adjust it by 

selecting a proper thrust washer from below.
• Select only one thrust washer.

Specification C1
154.7—154.8 mm {6.091—6.094 in}

Primary shaft thrust washer size

AME5112M114

Thickness (mm {in})
3.84 {0.151} 4.02 {0.158}
3.90 {0.154} 4.08 {0.161}
3.96 {0.156} 4.14 {0.163}

AME5112M115

AME5112M050
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5th Bushing Assembly Note
1. Install a new 5th bushing using the SSTs.

5th Synchronizer Key Spring, 5th Synchronizer Key and 5th Clutch Hub and Sleeve Assembly Note
1. Assembly the 5th synchronizer key springs, 5th synchronizer key and 5th clutch hub to the 5th clutch sleeve.

(1) Install a new 5th clutch hub in the direction as 
shown in the figure.

(2) Install a new 5th clutch sleeve in the direction 
as shown in the figure.

(3) Install center projection parts of 5th 
synchronizer key springs to different 
synchronizer keys on each side.

AME5112M116

AME5112M051

AME5112M052

AME5112M049
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5th Clutch Hub Set Assembly Note

Note
• Align the synchronizer ring grooves with the synchronizer key during assembly.

1. Install the 5th clutch hub set using the SSTs.

Primary Shaft Bearing Spacer Assembly Note
1. Install the primary shaft bearing spacer using the 

SSTs.

Snap Ring Assembly Note
1. Install a new snap ring to the primary shaft.
2. Measure the clearance between the snap ring 

and the primary shaft bearing spacer.
• If it is not within the specification, adjust it by 

selecting a proper snap ring from below.

Clearance
0.0—0.1 mm {0.0000—0.0039 in}

Snap ring size

AME5112M117

AME5112M118

Thickness (mm {in})
1.71 {0.067} 2.01 {0.079}
1.76 {0.069} 2.06 {0.081}
1.81 {0.071} 2.11 {0.083}
1.86 {0.073} 2.16 {0.085}
1.91 {0.075} 2.21 {0.087}
1.96 {0.077} 2.26 {0.089}

AME5112M053
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Primary Shaft Rear Bearing Assembly Note
1. Place the primary shaft rear bearing with the brown side facing toward the 5th gear.
2. Install the primary shaft rear bearing using the 

SSTs.

Primary Shaft Front Bearing Assembly Note
1. Install the primary shaft front bearing using the 

SSTs.
2. Inspect the 3rd gear and 5th gear thrust 

clearance and 4th gear end play. (See J–8 
PRIMARY SHAFT COMPONENTS 
PREINSPECTION.)

End Of Sie
SECONDARY SHAFT COMPONENTS PREINSPECTION

AME511217301M01

1st Gear End Play
1. Set up the secondary shaft component, and fix it.
2. Slide the 1st gear up and down, and measure the length of the movement.

• If not as specified, assemble the secondary shaft component again.

Length of the movement
0.20—0.30 mm {0.0078—0.0118 in}

2nd Gear End Play
1. Set up the secondary shaft component, and fix it.
2. Slide the 2nd gear up and down, and measure the length of the movement.

• If not as specified, assemble the secondary shaft component again.

Length of the movement
0.06—0.16 mm {0.0024—0.0063 in}

End Of Sie

AME5112M119

AME5112M120

AME5112M094
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SECONDARY SHAFT COMPONENTS DISASSEMBLY
AME511217301M02

1. Disassemble in the order shown in the figure..

AME5112M096

1 Secondary shaft rear bearing adjust shim
2 Snap ring
3 Snap ring
4 C ring holder
5 Secondary shaft C ring
6 Secondary shaft rear bearing

(See J–20 Secondary Shaft Rear Bearing 
Disassembly Note)

7 Snap ring
8 5th gear

(See J–20 4th Gear and 5th Gear Disassembly 
Note)

9 4th gear
10 4th gear adjustment shim
11 3rd/4th secondary shaft spacer
12 3rd gear

(See J–20 3rd Gear, 2nd Gear, 2nd Needle Bearing, 
2nd Bushing, 2nd Inner Synchronizer Component, 
1st/2nd Clutch Hub Set, 1st Inner Synchronizer 
Component, 1st Needle Bearing, 1st Bushing, 1st 
Gear and Reverse Main Gear Disassembly Note)

13 2nd gear
14 2nd needle bearing
15 2nd bushing
16 2nd inner synchronizer component
17 1st/2nd clutch hub set
18 1st inner synchronizer component
19 1st needle bearing
20 1st bushing
21 1st gear
22 Reverse main gear
23 Secondary shaft
24 Synchronizer key spring
25 1st/2nd synchronizer key
26 1st/2nd clutch hub and sleeve
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Secondary Shaft Rear Bearing Disassembly Note
1. Remove the secondary shaft rear bearing using 

the SSTs.

4th Gear and 5th Gear Disassembly Note
1. Remove the 4th gear and 5th gear at the same 

time using the SSTs.

3rd Gear, 2nd Gear, 2nd Needle Bearing, 2nd Bushing, 2nd Inner Synchronizer Component, 1st/2nd Clutch 
Hub Set, 1st Inner Synchronizer Component, 1st Needle Bearing, 1st Bushing, 1st Gear and Reverse 
Main Gear Disassembly Note

1. Remove the 3rd gear, 2nd gear, 2nd needle 
bearing, 2nd bushing, 2nd inner synchronizer 
component, 1st/2nd clutch hub set, 1st inner 
synchronizer component, 1st needle bearing, 1st 
bushing, 1st gear and reverse main gear at the 
same time using the SST.

End Of Sie
SECONDARY SHAFT COMPONENTS INSPECTION

AME511217301M03

Secondary Shaft and Gear Inspection
1. Inspect the shaft for damage, abnormal wear, dents, flaking, or bending.

• If there is malfunction, replace the shaft.
2. Inspect the gears for damage, abnormal wear, 

dents, flaking, or bending.
• If there is malfunction, replace the gear.

3. Inspect the oil passage for clogging.
• If there is malfunction, replace the shaft.

AME5112M113

AME5112M111

AME5112M112

AME5112M058
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Synchronizer Ring and Clutch Hub Component Inspection
1. Inspect the clutch hub sleeve, clutch hub, and 

synchronizer key contact surface for damage and 
abnormal wear.

• If there is malfunction, replace the part where 
necessary.

2. Verify that the clutch hub sleeve and clutch hub 
move smoothly.

• If there is malfunction, replace parts as 
necessary.

3. Inspect the synchronizer ring teeth and grooves 
for damage, abnormal wear, and cracks.

• If there is malfunction, replace the 
synchronizer ring.

4. Inspect the tapered surface for abnormal wear 
and cracks.

• If there is malfunction, replace parts as 
necessary.

Synchronizer Ring Clearance Inspection
Synchronizer component (1st gear)
1. Measure the clearance of synchronizer 

component outer, middle and inner synchronizer 
rings.

• If clearances A and B exceed the maximum, 
replace as a set.

(1) Measure clearance A in two places or more 
and on opposite sides using a dial gauge, and 
calculate the average value.

Clearance A
Standard: 0.60—0.80 mm 

{0.0236—0.0315 in}
Maximum: 0.20 mm {0.0079 in} or less

AME5112M045

AME5112M046

AME5112M059

AME5112M129
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(2) Measure clearance B in two places or more 
and on opposite sides using a feeler gauge, 
and calculate the average value.

Clearance B
Standard: 0.60—1.10 mm 

{0.0236—0.0433 in}
Maximum: 0.20 mm {0.0079 in} or less

Synchronizer component (2nd gear)
1. Inspect clearance of the synchronizer component 

outer, middle, and inner synchronizer rings.
• If the clearance A, B and C exceed the 

maximum, replace as a set.

(1) Measure clearance A in two places or more 
and on opposite sides using a feeler gauge 
while the synchronizer ring is manually press 
fit to the taper surface of the clutch gear, and 
calculate the average value.

Clearance A
Standard: 0.60—1.20 mm 

{0.0236—0.0472 in}
Maximum: 0.30 mm {0.0118 in} or less

(2) Measure clearance B in two places or more 
and on opposite sides with a feeler gauge, 
and calculate the average value.

Clearance B
Standard: 0.60—1.10 mm 

{0.0236—0.0433 in}
Maximum: 0.20 mm {0.0079 in} or less

AME5112M060

AME5112M092

AME5112M090

AME5112M060
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(3) Measure clearance C in two places or more 
and on opposite sides with a feeler gauge 
while the synchronizer ring is manually press 
fit to the taper surface of the clutch gear, and 
calculate the average value.

Clearance C
Standard: 0.70—1.10 mm 

{0.0276—0.0433 in}
Maximum: 0.30 mm {0.0118 in} or less

Bearing Inspection
1. Inspect the ball and the ball contact surface for damage and abnormal wear.

• If there is malfunction, replace the bearing.
2. Verify that the bearing rotates smoothly.

• If there is malfunction, replace the bearing.

End Of Sie

AME5112M091

AME5112M072
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SECONDARY SHAFT COMPONENTS ASSEMBLY
AME511217301M04

1. Assemble in the order shown in the figure..

AME5112M136

1 Secondary shaft
2 Reverse main gear

(See J–25 Reverse Main Gear Assembly Note)
3 1st bushing

(See J–25 1st Bushing Assembly Note)
4 1st needle bearing
5 1st gear
6 1st inner synchronizer component
7 Synchronizer key spring

(See J–26 Synchronizer Key Spring, 1st/2nd 
Synchronizer Key and 1st/2nd Clutch Hub and 
Sleeve Assembly Note)

8 1st/2nd synchronizer key
9 1st/2nd clutch hub and sleeve

10 1st/2nd clutch hub set
(See J–26 1st/2nd Clutch Hub Set Assembly Note)

11 2nd inner synchronizer component
12 2nd bushing

(See J–27 2nd Bushing Assembly Note)
13 2nd needle bearing
14 2nd gear

15 3rd gear
(See J–27 3rd Gear Assembly Note)

16 3rd/4th secondary shaft spacer
17 4th gear adjustment shim

(See J–27 4th Gear Adjustment Shim Assembly 
Note)

18 4th gear
(See J–28 4th Gear Assembly Note)

19 5th gear
(See J–28 5th Gear Assembly Note)

20 5th gear Snap ring
(See J–28 5th Gear Snap Ring Assembly Note)

21 Secondary shaft rear bearing
(See J–28 Secondary Shaft Rear Bearing Assembly 
Note)

22 Secondary shaft C ring
(See J–29 Secondary Shaft C Ring Assembly Note)

23 C ring holder
24 Snap ring
25 Snap ring
26 Secondary shaft rear bearing adjust shim
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Reverse Main Gear Assembly Note
1. Place a new reverse main gear with the bevel 

edge facing toward the engine.

2. Install the reverse main gear using the SST.

1st Bushing Assembly Note

Caution
•••• The shaft can be damaged when 

installing the 1st bushing if the SST 
touchedes the secondary shaft. Install 
the SST to the shaft without touching the 
shaft.

1. Place the 1st bushing, and assemble the SST as 
shown in the figure.

2. Install the 1st bushing using the SSTs.

AME5112M062

AME5112M133

AME5112M122

AME5112M121
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Synchronizer Key Spring, 1st/2nd Synchronizer Key and 1st/2nd Clutch Hub and Sleeve Assembly Note
1. Install the synchronizer key spring, 1st/2nd synchronizer key and 1st/2nd clutch hub to the 1st/2nd clutch 

sleeve.
(1) Install a new 1st/2nd clutch hub in the 

direction as shown in the figure.

(2) Install the 1st/2nd clutch sleeve in the 
direction as shown in the figure.

(3) Install center projection parts of synchronizer 
key springs to different synchronizer keys at 
each side.

1st/2nd Clutch Hub Set Assembly Note

Note
• Align the synchronizer ring grooves with the synchronizer key during assembly.

1. Install the 1st/2nd clutch hub set using the SSTs.

AME5112M047

AME5112M063

AME5112M049

AME5112M123
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2nd Bushing Assembly Note
1. Install the 2nd bushing using the SSTs.

3rd Gear Assembly Note
1. Place a new 3rd gear in the direction as shown in 

the figure.
2. Install the 3rd gear using the SST.

4th Gear Adjustment Shim Assembly Note
1. Install the 4th gear adjustment shim washer.
2. Measure length C2 as shown in the figure.

• If it is not within the specification, adjust it by 
selecting a proper 4th gear adjustment shim 
from below.

• Select only one 4th gear adjustment shim.

Specification C2
173.85—173.95 mm {6.844—6.848 in}

4th gear adjustment shim size

AME5112M124

AME5112M125

Thickness (mm {in})
0.52 {0.021} 0.84 {0.033}
0.60 {0.024} 0.92 {0.036}
0.68 {0.027} 1.00 {0.039}
0.76 {0.030} 1.08 {0.043}

AME5112M064
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4th Gear Assembly Note
1. Place a new 4th gear in the direction as shown in 

the figure.
2. Install the 4th gear using the SST.

5th Gear Assembly Note
1. Place a new 5th gear in the direction as shown in 

the figure.
2. Install the 5th gear using the SSTs.

5th Gear Snap Ring Assembly Note
1. Install a new 5th gear snap ring to the secondary shaft.
2. Measure the clearance between the 5th gear 

snap ring and the 5th gear.
• If it is not within the specification, adjust it by 

selecting a proper snap ring from below.

Clearance
0.0—0.1 mm {0.0000—0.0039 in}

5th gear snap ring size

Secondary Shaft Rear Bearing Assembly Note
1. Install the secondary shaft rear bearing using the 

SSTs.

AME5112M126

AME5112M127

Thickness (mm {in})
1.85 {0.073} 2.05 {0.081}
1.90 {0.075} 2.10 {0.083}
1.95 {0.077} 2.15 {0.085}
2.00 {0.079} 2.20 {0.087}

AME5112M065

AME5112M128
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Secondary Shaft C Ring Assembly Note
1. Install the secondary shaft C ring to the secondary shaft.
2. Measure the clearance between the secondary 

shaft C ring and the secondary shaft rear bearing.
• If it is not within the specification, adjust it by 

selecting a proper C ring from below.

Clearance
0.00—0.06 mm {0.0000—0.0024 in}

Secondary shaft C ring size

3. Inspect the 1st gear and 2nd gear end play. (See J–18 SECONDARY SHAFT COMPONENTS 
PREINSPECTION.)

End Of Sie

Thickness (mm {in})
2.535 {0.0998} 2.835 {0.1116}
2.565 {0.1010} 2.865 {0.1128}
2.595 {0.1022} 2.895 {0.1140}
2.625 {0.1033} 2.925 {0.1152}
2.655 {0.1045} 2.955 {0.1163}
2.685 {0.1057} 2.985 {0.1175}
2.715 {0.1069} 3.015 {0.1187}
2.745 {0.1081} 3.045 {0.1199}
2.775 {0.1093} 3.075 {0.1211}
2.805 {0.1104} —

AME5112M066
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REVERSE IDLER SHAFT COMPONENTS DISASSEMBLY/ASSEMBLY
AME511217315M01

1. Disassemble in the order shown in the figure.
2. Assemble in the reverse order of disassembly..

Insert Spring Assembly Note
1. Install the insert spring in the direction as shown 

in the figure.

End Of Sie

AME5112M005

1 Reverse idler adjust shim
2 Reverse idler rear gear and reverse coupling sleeve
3 Insert spring

(See J–30 Insert Spring Assembly Note)
4 Reverse idler needle bearing
5 Thrust needle bearing

6 Reverse synchronizer ring
7 Reverse idler front gear
8 Reverse idler needle bearing
9 Thrust needle bearing

10 Reverse idler shaft
11 Spring pin

AME5112M071
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REVERSE IDLER SHAFT COMPONENTS INSPECTION
AME511217315M02

Reverse idler shaft and gears Inspection
1. Inspect the shaft for damage, abnormal wear, dents, flaking, or bending.

• If there is malfunction, replace the shaft.
2. Inspect the gears for damage, abnormal wear, 

dents, flaking, or bending.
• If there is malfunction, replace the gear.

Synchronizer Ring and Clutch Hub Component Inspection
1. Inspect the clutch hub sleeve, clutch hub, and 

insert spring contact surface for damage, 
abnormal wear, or bending.

• If there is malfunction, replace the part where 
necessary.

2. Verify that the clutch hub sleeve and clutch hub 
move smoothly.

• If there is malfunction, replace parts as 
necessary.

3. Inspect the synchronizer ring teeth and grooves 
for damage, abnormal wear, and cracks.

• If there is malfunction, replace the 
synchronizer ring.

4. Inspect the tapered surface for abnormal wear 
and cracks.

• If there is malfunction, replace parts as 
necessary.

5. Measure the clearance between the synchronizer 
ring and the flank surface of the gear.

• If not as specified, replace the synchronizer 
ring.

Note
• Set the synchronizer ring squarely in the 

gear; then measure around the 
circumference.

Standard clearance
0.95—1.40 mm {0.037—0.055 in}

Minimum clearance
0.70 mm {0.028 in}

AME5112M068

AME5112M139

AME5112M046

AME5112M070
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Bearing Inspection
1. Inspect the ball and the ball contact surface for damage and abnormal wear.

• If there is malfunction, replace the bearing.
2. Verify that the bearing rotates smoothly.

• If there is malfunction, replace the bearing.

End Of Sie
DIFFERENTIAL PREINSPECTION

AME511227100M01

Backlash Inspection
1. Measure the backlash of the side gear.

• If not as specified, replace parts as 
necessary.

Standard
0.10—0.20 mm {0.0039—0.0079 in}

End Of Sie
DIFFERENTIAL DISASSEMBLY

AME511227100M02

1. Disassemble in the order shown in the figure..

AME5112M072

AME5112M140

AME5112M006

1 Ring gear
2 Bearing (ring gear-opposite side)

(See J–33 Bearing (Ring Gear-Opposite Side) 
Disassembly Note)

3 Spacer

4 Bearing (ring gear side)
(See J–33 Bearing (Ring Gear Side) Disassembly 
Note)

5 Gear case component
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Bearing (Ring Gear-Opposite Side) Disassembly Note
1. Remove the bearing using the SST.

Bearing (Ring Gear Side) Disassembly Note
1. Remove the bearing using the SSTs.

End Of Sie
DIFFERENTIAL ASSEMBLY

AME511227100M03

1. Assemble in the order shown in the figure..

AME5112M130

AME5112M134

AME5112M141

1 Ring gear
(See J–34 Ring Gear Assembly Note)

2 Gear case component
3 Bearing (ring gear side)

(See J–34 Bearing (Ring Gear Side) Assembly 
Note)

4 Spacer
(See J–34 Spacer Assembly Note)

5 Bearing (ring gear-opposite side)
(See J–34 Bearing (Ring Gear-Opposite Side) 
Assembly Note)
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Ring Gear Assembly Note
1. Install the gear case component, and tighten a 

bolt in the order shown in the figure.

Tightening torque
112.7—127.4 N·m 

{11.5—13.0 kgf·m, 83—94 ft·lbf}

Bearing (Ring Gear Side) Assembly Note
1. Install a new bearing using the SSTs.

Spacer Assembly Note
1. Install the spacer using the SST.

Bearing (Ring Gear-Opposite Side) Assembly Note
1. Install a new bearing using the SSTs.

End Of Sie

AME5112M075

AME5112M073

AME5112M131

AME5112M132
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PRIMARY SHAFT END PLAY ADJUSTMENT
AME511201029M07

Note
• Adjust the primary shaft end play by measuring the clearance between the transaxle case and the primary 

shaft rear bearing, and selecting a primary shaft bearing adjustment shim.
• Calculate adjustment shim thickness O as 

defined below to adjust the primary shaft 
bearing end play to standard value.

Standard value: 0.00—0.06 mm 
{0.0000—0.0024 in}

Dimension O = (O1 - O2) + end play
O: adjustment shim thickness
O1: transaxle case contact face and 

adjustment shim installation surface 
dimension

O2: clutch housing contact face and 
primary shaft rear bearing contact face 
dimension

Adjustment shim thickness
(mm {in})

1. Measure dimension O1 for the clutch housing 
installation surface of the transaxle case and the 
adjustment shim installation surface using a 
depth gauge and straight edge.

2. Measure dimension O2 for the transaxle case 
installation surface of the clutch housing and the 
primary shaft rear bearing contact face using a 
depth gauge and straight edge.

Note
• Select only one adjustment shim.

3. Install the selected primary shaft rear bearing 
adjustment shim in the primary shaft component.

End Of Sie

AME5112M030

0.40 {0.016} 0.76 {0.030} 1.12 {0.044} 1.48 {0.058}
0.44 {0.017} 0.80 {0.031} 1.16 {0.046} 1.52 {0.060}
0.48 {0.019} 0.84 {0.033} 1.20 {0.047} 1.56 {0.061}
0.52 {0.020} 0.88 {0.035} 1.24 {0.049} 1.60 {0.063}
0.56 {0.022} 0.92 {0.036} 1.28 {0.050} 1.64 {0.065}
0.60 {0.024} 0.96 {0.038} 1.32 {0.052} 1.68 {0.066}
0.64 {0.025} 1.00 {0.039} 1.36 {0.054} 1.72 {0.068}
0.68 {0.027} 1.04 {0.041} 1.40 {0.055} —
0.72 {0.028} 1.08 {0.043} 1.44 {0.057} —

AME5112M031

AME5112M032
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SECONDARY SHAFT END PLAY ADJUSTMENT
AME511201029M08

Note
• Adjust the secondary shaft end play by measuring clearance M between the transaxle case and the 

secondary shaft rear bearing, and selecting a secondary shaft bearing adjustment shim.
• Calculate adjustment shim thickness P as 

defined below to adjust the secondary shaft 
bearing end play to standard value.

Standard value: 0.00—0.06 mm 
{0.0000—0.0024 in}

Dimension P = M + end play
P: adjustment shim thickness
M: transaxle case contact face and 

secondary shaft rear bearing contact

Adjustment shim thickness
(mm {in})

1. Install the secondary shaft component to the clutch housing.
2. Install the snap ring to the transaxle case.
3. Attach the transaxle case to the clutch housing, and temporarily install installation bolts. Temporarily attach the 

snap ring to the secondary shaft rear bearing.
4. Set a dial gauge to the secondary shaft rear bearing through the snap ring installation hole.
5. While expanding the snap ring, lift the secondary shaft component through the control component installation 

hole until it contacts the transaxle case.
6.  Release the secondary shaft component so that 

it moves back down and the snap ring resets to 
the secondary shaft rear bearing. Dimension M is 
the measured distance that the secondary shaft 
component moves. 

Note
• Select only one adjustment shim.

7. Install the selected primary shaft rear bearing 
adjustment shim in the primary shaft component.

End Of Sie

AME5112M033

0.40 {0.016} 0.64 {0.025} 0.84 {0.033} 1.04 {0.041}
0.48 {0.019} 0.68 {0.027} 0.88 {0.035} 1.08 {0.043}
0.52 {0.020} 0.72 {0.028} 0.92 {0.036} —
0.56 {0.022} 0.76 {0.030} 0.96 {0.038} —
0.60 {0.024} 0.80 {0.031} 1.00 {0.039} —

AME5112M034
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REVERSE IDLER GEAR END PLAY ADJUSTMENT
AME511201029M06

Note
• Adjust the reverse idler gear end play by measuring the clearance between the transaxle case and a 

reverse idler gear (rear), and selecting a reverse idler gear adjustment shim.
• Calculate dimension Q for the adjustment 

shim thickness as defined below to adjust 
the reverse idler gear end play to standard 
value.

Standard value: 0.04—0.10 mm 
{0.0016—0.0039 in}

Dimension Q = (Q1 + Q2) + end play
Q: adjustment shim thickness
Q1: transaxle case contact face and 

adjustment shim installation surface 
dimension

Q2: clutch housing contact face and 
reverse idler gear (rear) contact face 
dimension

Adjustment shim thickness
(mm {in})

1. Measure dimension Q1 between clutch housing 
installation surface of the transaxle case and 
adjustment shim installation surface using a 
depth gauge and straight edge.

2. Measure dimension Q2 between the transaxle 
case installation surface of the clutch housing and 
the reverse idler gear (rear) contact face using a 
depth gauge and straight edge.

Note
• Select only one adjustment shim.

3. Install the selected reverse idler gear adjustment 
shim in the reverse idler gear component.

End Of Sie

AME5112M039

1.76 {0.069} 2.00 {0.007} 2.24 {0.088} 2.48 {0.098}
1.80 {0.070} 2.04 {0.080} 2.28 {0.090} 2.52 {0.099}
1.84 {0.072} 2.08 {0.082} 2.32 {0.091} 2.56 {0.101}
1.88 {0.074} 2.12 {0.083} 2.36 {0.093} 2.60 {0.102}
1.92 {0.076} 2.16 {0.085} 2.40 {0.094} 2.64 {0.104}
1.96 {0.077} 2.20 {0.087} 2.44 {0.096} —

AME5112M040

AME5112M041
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DIFFERENTIAL SIDE BEARING PRELOAD ADJUSTMENT
AME511201029M05

Note
• Adjust the differential side bearing preload by measuring clearance L between the transaxle case and the 

differential side bearing outer race, and selecting a differential side bearing adjustment shim.
• Calculate dimension L for the adjustment 

shim thickness as defined below to adjust 
the differential side bearing preload to 
standard value.

Standard value: 0.15—0.21 mm 
{0.0059—0.0083 in}

Dimension L = (L1 + L2) + preload
L: adjustment shim thickness
L1: transaxle case contact face and 

adjustment shim installation surface 
dimension

L2: clutch housing contact face and 
differential side bearing contact face 
dimension

Adjustment shim thickness
(mm {in})

1. Measure dimension L1 between the clutch 
housing installation surface of the transaxle case 
and the adjustment shim installation surface 
using a depth gauge and straight edge. 

2. Install the outer race to the ring gear side of the 
differential side bearing and, keeping the outer 
race level, lightly push it in and rotate the final 
gear 5 times or more.

3. Verify dimension L2 between the differential side 
bearing outer race and the transaxle case 
installation surface of the clutch housing using a 
depth gauge and straight edge.

Note
• Select up to 2 adjustment shims.

AME5112M035

0.48 {0.019} 0.60 {0.024} 0.72 {0.028} 0.84 {0.033}
0.52 {0.020} 0.64 {0.025} 0.76 {0.030} 0.88 {0.035}
0.56 {0.022} 0.68 {0.027} 0.80 {0.031} 0.92 {0.036}

AME5112M036

AME5112M037

1739-1E-02D.book  38 ページ  ２００２年４月２日　火曜日　午前１０時３４分



MANUAL TRANSAXLE 

J–39

J

4. Install selected adjustment shim, and install the 
differential side bearing outer race using the 
SSTs.

End Of Sie

AME5112M038
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CLUTCH HOUSING AND TRANSAXLE CASE COMPONENTS ASSEMBLY
AME511217010M05

Assembly Components

.

AME5112M137

1 Clutch housing
2 Primary shaft oil seal
3 Oil channel
4 Secondary shaft front bearing
5 Secondary shaft bearing retainer
6 Dowel pin
7 Knock pin
8 Differential oil seal
9 Magnet

10 Pivot pin

11 Transaxle case
12 Oil pass
13 Baffle plate
14 Welt plug
15 Bore plug
16 Air-bleed plug
17 Reverse switch
18 Neutral switch
19 Filler cap
20 Drain plug
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.

AME5112M138

1 Transaxle case
2 Clutch housing
3 1st/2nd shift fork
4 1st/2nd bracket
5 1st/2nd fork rod
6 Shift check sleeve (1st/2nd)
7 3rd/4th bracket
8 3rd/4th shift fork
9 3rd/4th fork rod

10 Inter lock pin
11 Check ball
12 Shift check sleeve (5th/reverse)
13 Check spring (5th/reverse)
14 Check plug (5th/reverse)
15 5th/reverse bracket
16 5th shift fork

17 5th/Reverse fork rod
18 C ring
19 Retaining pin
20 Reverse shift fork
21 Cap
22 Reverse fork rod
23 Reverse lever component
24 Rod bushing
25 O ring
26 Shift control component
27 Shift check bolt
28 Stopper bolt
29 Check spring (3rd/4th)
30 Check spring (1st/2nd)
31 Check plug (1st/2nd, 3rd/4th)
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Assembly Procedure
1. Install a new primary shaft oil seal in the clutch 

housing using the SST.

2. Install a new differential oil seal (clutch housing 
side) using the SSTs so that the seal is flush with 
the housing surface.

3. Install a new oil channel in the secondary shaft.

Note
• When installing the oil channel, set the rib 

part of the oil channel to the hollow 
processing part of the clutch housing.

4. Install a new secondary shaft front bearing using 
the SSTs as shown in the figure.

AME5112M017

AME5112M105

AME5112M018

AME5112M019
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5. Install the bearing retainer with the stamp facing 
up.

Tightening torque
6.27—8.33 N·m 

{0.64—0.85 kgf·m, 4.62—6.14 ft·lbf}

6. Measure the differential preload, and install the 
differential side bearing outer race using the 
SSTs. (See J–38 DIFFERENTIAL SIDE 
BEARING PRELOAD ADJUSTMENT.)

7. Install the differential to the clutch housing.

Caution
•••• Installing the primary shaft can damage 

the oil seal, reducing the performance of 
the transaxle. When installing the 
primary shaft to the clutch housing, be 
careful not to damage it.

8. Install the primary shaft component, secondary 
shaft component, and reverse idler component to 
the clutch housing at the same time.

AME5112M020

AME5112M021

AME5112M038

AME5112M022

AME5112M014
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9. Install the 1st /2nd bracket to the 1st/2nd fork rod, 
and install a new retaining pin.

10. Install the 1st/2nd fork rod and 1st/2nd shift fork to 
the clutch housing, and install a new retaining pin.

11. Install the shift check sleeve.
12. Install the interlock pin to the 3rd/4th fork rod.
13. Install the 3rd/4th bracket, 3rd/4th shift fork, and 

3rd/4th fork rod to the clutch housing.

14. Install a new C ring to the 3rd/4th shift fork.
15. Install a new retaining pin to the 3rd/4th bracket.
16. Install two check balls.
17. Install the 5th/reverse bracket, 5th shift fork, and 

5th/reverse fork rod.

18. Install a new C ring to the 5th/reverse fork rod.
19. Install a new retaining pin to the 5th shift fork.
20. Install the reverse shift fork and reverse fork rod.

21. Install the reverse lever component.
(1) Install the cap to the cam part of the reverse 

lever component, and the reverse lever 
component to the reverse shift fork.

AME5112M023

AME5112M013

AME5112M012

AME5112M011

AME5112M010
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(2) Lift the reverse shift fork, and install the cam 
part of the reverse lever component to the 
5th/reverse bracket.

(3) Install a new reverse lever component 
installation bolt.

Tightening torque
11.8—15.6 N·m 

{1.20—1.59 kgf·m, 8.7—11.5 ft·lbf}

Note
• When install the check ball, keep the check 

ball from dropping into the mold groove of 
the hole.

22. Install the check ball, the shift check sleeve (5th/
reverse), the check spring (5th/reverse), and a 
new check plug (5th/reverse).

23. Install the magnet to the clutch housing.
24. Install a new differential oil seal to the transaxle 

case using the SSTs so that the seal is flush with 
the case surface.

25. Adjust the primary shaft end play. (See J–35 
PRIMARY SHAFT END PLAY ADJUSTMENT.)

26. Install the primary shaft adjustment shim to the 
primary shaft.

27. Install the baffle plate and oil pass.
28. Install the transaxle case.

(1) Adjust the secondary shaft end play. (See J–
36 SECONDARY SHAFT END PLAY 
ADJUSTMENT.)

(2) Install the secondary shaft rear bearing 
adjustment shim to the transaxle case.

(3) Install a new snap ring of the secondary shaft rear bearing to the transaxle case.
(4) Apply a light coat of silicone sealant to the 

contact surfaces of the transaxle case and the 
clutch housing.

Sealant
Three Bond product: TB1215

AME5112M024

AME5112M009

AME5112M104

AME5112M025
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(5) Place the transaxle case to the clutch 
housing.

(6) Stretch the snap ring at the bore plug hole 
while lifting the secondary shaft at the control 
component installation hole.

(7) Install the snap ring to the groove of the 
secondary shaft rear bearing.

(8) Install the A bolt and a new B bolt to the 
transaxle case as shown in the figure.

Tightening torque
A: 50.0—53.9 N·m 

{5.1—5.5 kgf·m, 36.9—39.8 ft·lbf}
B: 63.0—66.9 N·m 

{6.4—6.8 kgf·m, 46.5—49.3 ft·lbf}

29. Install a new bore plug using the SSTs.

AME5112M026

AME5112M100

AME5112M027

AME5112M028
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30. Install a new welt plug using the SSTs.

31. Install the shift check sleeve, the check balls, 
check springs, and a new check ball plugs as 
shown in the figure.

Tightening torque
12.7—17.0 N·m 

{1.30—1.73 kgf·m, 9.4—12.5 ft·lbf}

32. Install a new O ring to the control component.

33. Install the control component.

Tightening torque
6.30—8.30 N·m 

{0.64—0.85 kgf·m, 4.65—6.12 ft·lbf}

34. Install a new shift check bolt.

Tightening torque
22.5—25.5 N·m 

{2.29—2.60 kgf·m, 16.6—18.8 ft·lbf}

35. Install a new stopper bolt.

Tightening torque
26.5—30.4 N·m 

{2.70—3.10 kgf·m, 19.5—22.4 ft·lbf}

36. Apply a light coat of silicone sealant to the screw of the neutral switch, and install it to the transaxle case.

Sealant
Three Bond product: TB1215

Tightening torque
22.5—33.3 N·m {2.29—3.40 kgf·m, 16.6—24.6 ft·lbf}

37. Apply a light coat of silicone sealant to the screw of the reverse switch, and install it to the transaxle case.

Sealant
Three Bond product: TB1215

Tightening torque
22.5—33.3 N·m {2.29—3.40 kgf·m, 16.6—24.6 ft·lbf}

38. Install a new drain plug.

Tightening torque
30.0—39.0 N·m {3.06—3.98 kgf·m, 22.1—28.8 ft·lbf}

39. Install a new gasket to the filler cap, and Install it to the transaxle case.

Tightening torque
30.0—39.0 N·m {3.06—3.98 kgf·m, 22.1—28.8 ft·lbf}

End Of Sie

AME5112M029

AME5112M099

AME5112M098
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MANUAL TRANSAXLE
AME931001029M01

TECHNICAL DATA

Item Specification
Transaxle type A65M-R

Gear clearance

1st gear End play (mm {in}) 0.20—0.30 {0.0078—0.0118}
2nd gear End play (mm {in}) 0.06—0.16 {0.0024—0.0063}

3rd gear Thrust 
clearance (mm {in}) 0.18—0.31 {0.0071—0.0122}

4th gear End play (mm {in}) 0.20—0.30 {0.0078—0.0118}

5th gear Thrust 
clearance (mm {in}) 0.06—0.16 {0.0024—0.0063}

Synchronizer ring

1st gear
Clearance B*1 (mm {in}) 0.60—1.10 {0.0236—0.0433}

Clearance C*1 (mm {in}) 0.60—0.80 {0.0236—0.0315}

2nd gear

Clearance A*1 (mm {in}) 0.60—1.20 {0.0236—0.0472}

Clearance B*1 (mm {in}) 0.60—1.10 {0.0236—0.0433}

Clearance C*1 (mm {in}) 0.70—1.10 {0.0276—0.0433}

3rd gear Clearance (mm {in}) 0.90—1.45 {0.035—0.057}
4th gear Clearance (mm {in}) 0.90—1.45 {0.035—0.057}
5th gear Clearance (mm {in}) 0.95—1.40 {0.037—0.055}
Reverse idler gear Clearance (mm {in}) 0.95—1.40 {0.037—0.055}

Primary shaft

End play (mm {in}) 0.00—0.06 {0.0000—0.0024}

Adjustment shim thickness (mm {in})

0.40 {0.016}, 0.44 {0.017}, 0.48 {0.019}, 
0.52 {0.020}, 0.56 {0.022}, 0.60 {0.024}, 
0.64 {0.025}, 0.68 {0.027}, 0.72 {0.028}, 
0.76 {0.030}, 0.80 {0.031}, 0.84{0.033}, 
0.88 {0.035}, 0.92 {0.036}, 0.96 {0.038}, 
1.00 {0.039}, 1.04 {0.041}, 1.08 {0.043}, 
1.12 {0.044}, 1.16 {0.046}, 1.20 {0.047}, 
1.24 {0.049}, 1.28 {0.050}, 1.32 {0.052}, 
1.36 {0.054}, 1.40 {0.055}, 1.44 {0.057}, 
1.48 {0.058}, 1.52 {0.060}, 1.56 {0.061}, 
1.60 {0.063}, 1.64 {0.065}, 1.68 {0.66}, 

1.72 {0.68}

Secondary shaft

End play (mm {in}) 0.00—0.06 {0.0000—0.0024}

Adjustment shim thickness (mm {in})

0.40 {0.016}, 0.48 {0.019}, 0.52 {0.020}, 
0.56 {0.022}, 0.60 {0.024}, 0.64 {0.025}, 
0.68 {0.027}, 0.72 {0.028}, 0.76 {0.030}, 
0.80 {0.031}, 0.84 {0.033}, 0.88 {0.035}, 
0.92 {0.036}, 0.96 {0.038}, 1.00 {0.039}, 

1.04 {0.041}, 1.08 {0.043}

Reverse idler gear

End play (mm {in}) 0.04—0.10 {0.0016—0.0039}

Adjustment shim thickness (mm {in})

1.76 {0.069}, 1.80 {0.070}, 1.84 {0.072}, 
1.88 {0.074}, 1.92 {0.076}, 1.96 {0.077}, 
2.00 {0.007}, 2.04 {0.080}, 2.08 {0.082}, 
2.12 {0.083}, 2.16 {0.085}, 2.20 {0.087}, 
2.24 {0.088}, 2.28 {0.090}, 2.32 {0.091}, 
2.36 {0.093}, 2.40 {0.094}, 2.44 {0.096}, 
2.48 {0.098}, 2.52 {0.099}, 2.56 {0.101}, 

2.60 {0.102}, 2.64 {0.104}
Primary shaft thrust 
washer Thickness (mm {in}) 3.84 {0.151}, 3.90 {0.154}, 3.96 {0.156}, 

4.02 {0.158}, 4.08 {0.161}, 4.14 {0.163}

Primary shaft snap 
ring Thickness (mm {in})

1.71 {0.067}, 1.76 {0.069}, 1.81 {0.071}, 
1.86 {0.073}, 1.91 {0.075}, 1.96 {0.077}, 
2.01 {0.079}, 2.06 {0.081}, 2.11 {0.083}, 
2.16 {0.085}, 2.21 {0.087}, 2.26 {0.089} 

4th gear adjustment 
shim Thickness (mm {in})

0.52 {0.021}, 0.60 {0.024}, 0.68 {0.027}, 
0.76 {0.030}, 0.84 {0.033}, 0.92 {0.036}, 

1.00 {0.039}, 1.08 {0.043}
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TECHNICAL DATA 

TD–3

TD

*1 : Measure the clearance A, B or C as shown in the figure.

End Of Sie

5th gear snap ring Thickness (mm {in})
1.85 {0.073}, 1.90 {0.075}, 1.95 {0.077}, 
2.00 {0.079}, 2.05 {0.081}, 2.10 {0.083}, 

2.15 {0.085}, 2.20 {0.087}

Secondary shaft C 
ring Thickness (mm {in})

2.535 {0.0998}, 2.565 {0.1010}, 
2.595 {0.1022}, 2.625 {0.1033}, 
2.655 {0.1045}, 2.685 {0.1057}, 
2.715 {0.1069}, 2.745 {0.1081}, 
2.775 {0.1093}, 2.805 {0.1104}, 
2.835 {0.1116}, 2.865 {0.1128}, 
2.895 {0.1140}, 2.925 {0.1152}, 
2.955 {0.1163}, 2.985 {0.1175}, 
3.015 {0.1187}, 3.045 {0.1199}, 

3.075 {0.1211}

Differential

Preload (mm {in}) 0.15—0.21 {0.0059—0.0083}

Adjustment shim thickness (mm {in})

0.48 {0.019}, 0.52 {0.020}, 0.56 {0.022}, 
0.60 {0.024}, 0.64 {0.025}, 0.68 {0.027}, 
0.72 {0.028}, 0.76 {0.030}, 0.80 {0.031}, 
0.84 {0.033}, 0.88 {0.035}, 0.92 {0.036}

Backlash of side gear and pinion gear (mm {in}) 0.10—0.20 {0.0039—0.0079}

Item Specification

AME5112M092
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STSPECIAL TOOLS

SPECIAL TOOLS .................................................ST-2
MANUAL TRANSAXLE......................................ST-2
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ST–2

SPECIAL TOOLS 

MANUAL TRANSAXLE
AME941001029M01

End Of Sie

SPECIAL TOOLS

49 0710 520

Bearing puller

49 0727 415

Bearing installer

49 0839 425C

Bearing puller 
set

498 B019 014

Removing plate

49 F026 103

Wheel hub 
puller

49 F401 331

Body

49 F401 336B

Attachment B

49 F401 337A

Attachment C

49 G027 002

Bearing 
remover

49 G030 797

Handle

49 G033 102

Handle

49 G033 105

Attachment

49 H010 401

Oil seal installer

49 H027 002

Bearing 
remover

49 P005 205

Oil seal installer

49 S231 506

Body

49 T017 002

Bearing installer

49 U027 003

Oil seal installer

49 W032 2A0

Bearing 
remover set

49 G030 796

Body

—
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This manual explains the mechanism, 
operation, and service points for 
the above-indicated manual transaxle. 
In order to do these procedures safety, 
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The information in this manual is current 
up to March, 2002. Any changes that occur 
after that time will not be reflected in 
this particular manual. Therefore, 
the contents of this manual may not exactly 
match the mechanism that you are currently 
serving.

Mazda Motor Corporation
HIROSHIMA, JAPAN

© 2002 Mazda Motor Corporation
PRINTED IN The Netherlands, MARCH 2002 
1732–1E–02C

Title Section

General Information GI

Manual Transaxle J

Technical Data TD

Special Tools ST

1732-1E-02C(INDEX).fm  1 ページ  ２００２年３月１３日　水曜日　午前１０時１０分



WARNING
Servicing a vehicle can be dangerous. If you have not received 
service-related training, the risks of injury, property damage, and 
failure of servicing increase. The recommended servicing procedures 
for the vehicle in this workshop manual were developed with 
Mazda-trained technicians in mind. This manual may be useful to 
non-Mazda trained technicians, but a technician with our 
service-related training and experience will be at less risk when 
performing service operations. However, all users of this manual are 
expected to at least know general safety procedures.

This manual contains "Warnings" and "Cautions" applicable to risks 
not normally encountered in a general technician's experience. 
They should be followed to reduce the risk of injury and the risk that 
improper service or repair may damage the vehicle or render it unsafe. 
It is also important to understand that the "Warnings" and "Cautions" 
are not exhaustive. It is impossible to warn of all the hazardous 
consequences that might result from failure to follow the procedures.

The procedures recommended and described in this manual are 
effective methods of performing service and repair. Some require tools 
specifically designed for a specific purpose. Persons using procedures 
and tools which are not recommended by Mazda Motor Corporation 
must satisfy themselves thoroughly that neither personal safety nor 
safety of the vehicle will be jeopardized.

The contents of this manual, including drawings and specifications, are 
the latest available at the time of printing, and Mazda Motor Corporation 
reserves the right to change the vehicle designs and alter the contents 
of this manual without notice and without incurring obligation.

Parts should be replaced with genuine Mazda replacement parts or 
with parts which match the quality of genuine Mazda replacement 
parts. Persons using replacement parts of lesser quality than that of 
genuine Mazda replacement parts must satisfy themselves thoroughly 
that neither personal safety nor safety of the vehicle will be 
jeopardized.

Mazda Motor Corporation is not responsible for any problems which 
may arise from the use of this manual. The cause of such problems 
includes but is not limited to insufficient service-related training, use of 
improper tools, use of replacement parts of lesser quality than that of 
genuine Mazda replacement parts, or not being aware of any revision 
of this manual.
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RANGE OF TOPICS
A6E201000001M01

• This manual contains procedures for performing all required service operations. The procedures are divided 
into the following five basic operations:
— Removal/Installation
— Disassembly/Assembly
— Replacement
— Inspection
— Adjustment

• Simple operations which can be performed easily just by looking at the vehicle (i.e., removal/installation of 
parts, jacking, vehicle lifting, cleaning of parts and visual inspection) have been omitted.

End Of Sie
SERVICING PROCEDURE

A6E201000001M02

Inspection, Adjustment
• Inspection and adjustment procedures are 

divided into steps. Important points regarding the 
location and contents of the procedures are 
explained in detail and shown in the illustrations.

HOW TO USE THIS MANUAL

XME2010001
GI–2
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Repair Procedure
1. Most repair operations begin with an overview illustration. It identifies the components, shows how the parts fit 

together, and describes visual part inspection. However, only removal/installation procedures that need to be 
performed methodically have written instructions.

2. Expendable parts, tightening torques, and symbols for oil, grease, and sealant are shown in the overview 
illustration. In addition, symbols indicating parts requiring the use of special service tools or equivalent are also 
shown.

3. Procedure steps are numbered and the part that is the main point of the procedure is shown in the illustration 
with the corresponding number. Occasionally, there are important points or additional information concerning a 
procedure. Refer to this information when servicing the related part.

End Of Sie

XME2010010
GI–3
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SYMBOLS
A6E201000001M03

• There are eight symbols indicating oil, grease, fluids, sealant, and the use of SST or equivalent. These symbols 
show application points or use of these materials during service.

End Of Sie
ADVISORY MESSAGES

A6E201000001M04
• You will find several Warnings, Cautions, Notes, Specifications and Upper and Lower Limits in this 

manual.

Warning
• A Warning indicates a situation in which serious injury or death could result if the warning is ignored.

Caution
• A Caution indicates a situation in which damage to the vehicle or parts could result if the caution is ignored.

Note
• A Note provides added information that will help you to complete a particular procedure.

Specifications
• The values indicate the allowable range when performing inspections or adjustments.

Upper and Lower Limits
• The values indicate the upper and lower limits that must not be exceeded when performing inspections or 

adjustments.
End Of Sie

Symbol Meaning Kind

Apply oil New appropriate engine oil or gear oil

Apply brake fluid New appropriate brake fluid

Apply automatic transaxle/transmission fluid New appropriate automatic transaxle/transmission 
fluid

Apply grease Appropriate grease

Apply sealant Appropriate sealant

Apply petroleum jelly Appropriate petroleum jelly

Replace part O-ring, gasket, etc.

Use SST or equivalent Appropriate tools
GI–4
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UNITS TABLE
A6E201200002M01

Conversion to SI Units (Système International d'Unités)
• All numerical values in this manual are based on SI units. Numbers shown in conventional units are converted 

from these values.

Rounding Off
• Converted values are rounded off to the same number of places as the SI unit value. For example, if the SI unit 

value is 17.2 and the value after conversion is 37.84, the converted value will be rounded off to 37.8.

Upper and Lower Limits
• When the data indicates upper and lower limits, the converted values are rounded down if the SI unit value is 

an upper limit and rounded up if the SI unit value is a lower limit. Therefore, converted values for the same SI 
unit value may differ after conversion. For example, consider 2.7 kgf/cm2 in the following specifications:

210—260 kPa {2.1—2.7 kgf/cm2, 30—38 psi}
270—310 kPa {2.7—3.2 kgf/cm2, 39—45 psi}

• The actual converted values for 2.7 kgf/cm2 are 265 kPa and 38.4 psi. In the first specification, 2.7 is used as 
an upper limit, so the converted values are rounded down to 260 and 38. In the second specification, 2.7 is 
used as a lower limit, so the converted values are rounded up to 270 and 39.

End Of Sie

UNITS

Electrical current A (ampere)
Electric power W (watt)
Electric resistance ohm
Electric voltage V (volt)

Length
mm (millimeter)
in (inch)

Negative pressure
kPa (kilo pascal)
mmHg (millimeters of mercury)
inHg (inches of mercury)

Number of 
revolutions rpm (revolutions per minute)

Positive pressure

kPa (kilo pascal)

kgf/cm2 (kilogram force per square 
centimeter)
psi (pounds per square inch)

Torque

N·m (Newton meter)
kgf·m (kilogram force meter)
kgf·cm (kilogram force centimeter)
ft·lbf (foot pound force)
in·lbf (inch pound force)

Volume

L (liter)
US qt (U.S. quart)
imp qt (Imperial quart)
ml (milliliter)
cc (cubic centimeter)
cu in (cubic inch)
fl oz (fluid ounce)

Weight
N (Newton)
g (gram)
oz (ounce)
GI–5
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PREPARATION OF TOOLS AND MEASURING EQUIPMENT
A6E201400004M01

• Be sure that all necessary tools and measuring 
equipment are available before starting any work.

End Of Sie
SPECIAL SERVICE TOOLS

A6E201400004M02

• Use special service tools or equivalent when they 
are required.

End Of Sie
DISASSEMBLY

A6E201400004M03

• If the disassembly procedure is complex, 
requiring many parts to be disassembled, all parts 
should be marked in a place that will not affect 
their performance or external appearance and 
identified so that reassembly can be performed 
easily and efficiently.

End Of Sie
INSPECTION DURING REMOVAL, DISASSEMBLY

A6E201400004M04

• When removed, each part should be carefully 
inspected for malfunction, deformation, damage, 
and other problems.

End Of Sie

FUNDAMENTAL PROCEDURES

WGIWXX0023E

WGIWXX0024E

WGIWXX0027E

WGIWXX0028E
GI–6
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ARRANGEMENT OF PARTS
A6E201400004M05

• All disassembled parts should be carefully 
arranged for reassembly.

• Be sure to separate or otherwise identify the parts 
to be replaced from those that will be reused.

End Of Sie
CLEANING OF PARTS

A6E201400004M06

• All parts to be reused should be carefully and 
thoroughly cleaned in the appropriate method.

Warning
•••• Using compressed air can cause dirt and 

other particles to fly out causing injury to 
the eyes. Wear protective eye wear 
whenever using compressed air.

End Of Sie
REASSEMBLY

A6E201400004M07
• Standard values, such as torques and certain 

adjustments, must be strictly observed in the 
reassembly of all parts.

• If removed, these parts should be replaced with 
new ones:
— Oil seals
— Gaskets
— O-rings
— Lockwashers
— Cotter pins
— Nylon nuts

• Depending on location:
— Sealant and gaskets, or both, should be 

applied to specified locations. When sealant 
is applied, parts should be installed before 
sealant hardens to prevent leakage.

— Oil should be applied to the moving 
components of parts.

— Specified oil or grease should be applied at 
the prescribed locations (such as oil seals) 
before reassembly.

End Of Sie

WGIWXX0029E

WGIWXX0030E

WGIWXX0031E

WGIWXX0032E
GI–7
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ADJUSTMENT
A6E201400004M08

• Use suitable gauges and/or testers when making 
adjustments.

End Of Sie
RUBBER PARTS AND TUBING

A6E201400004M09

• Prevent gasoline or oil from getting on rubber 
parts or tubing.

End Of Sie
HOSE CLAMPS

A6E201400004M10
• When reinstalling, position the hose clamp in the 

original location on the hose and squeeze the 
clamp lightly with large pliers to ensure a good fit.

End Of Sie
TORQUE FORMULAS

A6E201400004M11
• When using a torque wrench-SST or equivalent 

combination, the written torque must be 
recalculated due to the extra length that the SST 
or equivalent adds to the torque wrench. 
Recalculate the torque using the following 
formulas. Choose the formula that applies to you.

A : The length of the SST past the torque wrench drive
L : The length of the torque wrench

WGIWXX0033E

WGIWXX0034E

WGIWXX0035E

Torque Unit Formula
N·m N·m × [L/(L+A)]

kgf·m kgf·m × [L/(L+A)]
kgf·cm kgf·cm × [L/(L+A)]
ft·lbf ft·lbf × [L/(L+A)]
in·lbf in·lbf × [L/(L+A)]

WGIWXX0036E
GI–8



FUNDAMENTAL PROCEDURES, ELECTRICAL SYSTEM 

GI

1732-1E-02C.book  9 ページ  ２００２年３月１３日　水曜日　午前８時３５分
End Of SieVISE
A6E201400004M12

• When using a vise, put protective plates in the 
jaws of the vise to prevent damage to parts.

End Of Sie

CONNECTORS
A6E201700006M01

Data Link Connector
• Insert the probe into the service hole when 

connecting a jumper wire to the data link 
connector.

Caution
•••• Inserting a jumper wire probe into the 

data link connector terminal may damage 
the terminal.

Disconnecting Connectors
• When disconnecting connector, grasp the 

connectors, not the wires.

• Connectors can be disconnected by pressing or 
pulling the lock lever as shown.

WGIWXX0037E

ELECTRICAL SYSTEM

X3U000WAY

WGIWXX0041E

WGIWXX0042E
GI–9
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Locking Connector
• When locking connectors, listen for a click 

indicating they are securely locked.

Inspection
• When a tester is used to inspect for continuity or 

measuring voltage, insert the tester probe from 
the wiring harness side.

• Inspect the terminals of waterproof connectors 
from the connector side since they cannot be 
accessed from the wiring harness side.

Caution
•••• To prevent damage to the terminal, wrap 

a thin wire around the tester probe before 
inserting into terminal.

Terminals
Inspection

• Pull lightly on individual wires to verify that they 
are secured in the terminal.

X3U000WB1

WGIWXX0044E

WGIWXX0045E

WGIWXX0064E
GI–10
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Replacement
• Use the appropriate tools to remove a terminal as 

shown. When installing a terminal, be sure to 
insert it until it locks securely.

• Insert a thin piece of metal from the terminal side 
of the connector and with the terminal locking tab 
pressed down, pull the terminal out from the 
connector.

Sensors, Switches, and Relays
• Handle sensors, switches, and relays carefully. 

Do not drop them or strike them against other 
objects.

Wiring Harness
Wiring color codes

• Two-color wires are indicated by a two-color code 
symbol.

• The first letter indicates the base color of the wire 
and the second the color of the stripe.

End Of Sie

WGIWXX0046E

WGIWXX0047E

CODE COLOR CODE COLOR
B Black O Orange

BR Brown P Pink
G Green R Red

GY Gray V Violet
L Blue W White

LB Light Blue Y Yellow
LG Light Green

X3U000WB7
GI–11
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NEW STANDARDS TABLE
A6E202800020M01

• Following is a comparison of the previous standard and the new standard.

NEW STANDARDS

New Standard Previous Standard
RemarkAbbrevi-

ation Name Abbrevi-
ation Name

AP Accelerator Pedal — Accelerator Pedal
ACL Air Cleaner — Air Cleaner
A/C Air Conditioning — Air Conditioning

BARO Barometric Pressure — Atmospheric Pressure

B+ Battery Positive Voltage VB Battery Voltage

— Brake Switch — Stoplight Switch
— Calibration Resistor — Corrected Resistance #6

CMP sensor Camshaft Position Sensor — Crank Angle Sensor
CAC Charge Air Cooler — Intercooler
CLS Closed Loop System — Feedback System
CTP Closed Throttle Position — Fully Closed
CPP Clutch Pedal Position — Idle Switch
CIS Continuous Fuel Injection System — Clutch Position

CS sensor Control Sleeve Sensor CSP  sensor Control Sleeve Position Sensor #6
CKP sensor Crankshaft Position Sensor — Crank Angle Sensor 2

DLC Data Link Connector — Diagnosis Connector
DTM Diagnostic Test Mode — Test Mode #1
DTC Diagnostic Trouble Code(s) — Service Code(s)
DI Distributor Ignition — Spark Ignition

DLI Distributorless Ignition — Direct Ignition
EI Electronic Ignition — Electronic Spark Ignition #2

ECT Engine Coolant Temperature — Water Thermo
EM Engine Modification — Engine Modification
— Engine Speed Input Signal — Engine RPM Signal

EVAP Evaporative Emission — Evaporative Emission
EGR Exhaust Gas Recirculation — Exhaust Gas Recirculation
FC Fan Control — Fan Control
FF Flexible Fuel — Flexible Fuel

4GR Fourth Gear — Overdrive
— Fuel Pump Relay — Circuit Opening Relay #3

FSO 
solenoid Fuel Shut Off Solenoid FCV Fuel Cut Valve #6

GEN Generator — Alternator
GND Ground — Ground/Earth
HO2S Heated Oxygen Sensor — Oxygen Sensor With heater
IAC Idle Air Control — Idle Speed Control
— IDM Relay — Spill Valve Relay #6
— Incorrect Gear Ratio — —
— Injection Pump FIP Fuel Injection Pump #6
— Input/Turbine Speed Sensor — Pulse Generator

IAT Intake Air Temperature — Intake Air Thermo
KS Knock Sensor — Knock Sensor
MIL Malfunction Indicator Lamp — Malfunction Indicator Light
MAP Manifold Absolute Pressure — Intake Air Pressure

MAF sensor Mass Air Flow Sensor — Airflow Sensor
MFL Multiport Fuel Injection — Multiport Fuel Injection
OBD On-Board Diagnostic — Diagnosis/Self Diagnosis
OL Open Loop — Open Loop
GI–12



NEW STANDARDS 

GI

1732-1E-02C.book  13 ページ  ２００２年３月１３日　水曜日　午前８時３５分
#1 : Diagnostic trouble codes depend on the diagnostic test mode
#2 : Controlled by the PCM
#3 : In some models, there is a fuel pump relay that controls pump speed.  That relay is now called the fuel pump 

relay (speed).
#4 : Device that controls engine and powertrain
#5 : Directly connected to exhaust manifold
#6 : Part name of diesel engine

End Of Sie

— Output Speed Sensor — Vehicle Speed Sensor 1
OC Oxidation Catalytic Converter — Catalytic Converter
O2S Oxygen Sensor — Oxygen Sensor
PNP Park/Neutral Position — Park/Neutral Range
— PCM Control Relay — Main Relay #6

PSP Power Steering Pressure — Power Steering Pressure
PCM Powertrain Control Module ECU Engine Control Unit #4

— Pressure Control Solenoid — Line Pressure Solenoid Valve

PAIR Pulsed Secondary Air Injection — Secondary Air Injection System Pulsed  
injection

— Pump Speed Sensor — NE Sensor #6

AIR Secondary Air Injection — Secondary Air Injection System
Injection 
with air 
pump

SAPV Secondary Air Pulse Valve — Reed Valve
SFI Sequential Multipoint Fuel Injection — Sequential Fuel Injection

— Shift Solenoid A
— 1-2 Shift Solenoid Valve
— Shift A Solenoid Valve

— Shift Solenoid B
— 2-3 Shift Solenoid Valve
— Shift B Solenoid Valve

— Shift Solenoid C — 3-4 Shift Solenoid Valve
3GR Third Gear — 3rd Gear
TWC Three Way Catalytic Converter — Catalytic Converter
TB Throttle Body — Throttle Body

TP sensor Throttle Position Sensor — Throttle Sensor
TCV Timer Control Valve TCV Timing Control Valve #6
TCC Torque Converter Clutch — Lockup Position

TCM Transmission (Transaxle) Control 
Module — ECAT Control Unit

— Transmission (Transaxle) Fluid 
Temperature Sensor — ATF Thermosensor

TR Transmission (Transaxle) Range — Inhibitor Position
TC Turbocharger — Turbocharger

VSS Vehicle Speed Sensor — Vehicle Speed Sensor 
VR Voltage Regulator — IC Regulator

VAF sensor Volume Air Flow Sensor — Air flow Sensor

WUTWC Warm Up Three Way Catalytic 
Converter — Catalytic Converter #5

WOT Wide Open Throttle — Fully Open

New Standard Previous Standard
RemarkAbbrevi-

ation Name Abbrevi-
ation Name
GI–13
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ABBREVIATIONS TABLE
A6E203000011M01

End Of Sie

ABBREVIATIONS

SST Special service tool
1st GR First gear
2nd GR Second gear
3rd GR Third gear
4th GR Forth gear
5th GR Fifith gear
GI–14
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PRECAUTION
A6E511201029M01

1. Clean the transaxle exterior thoroughly using a steam cleaner or cleaning solvents before disassembly.

Warning
•••• Using compressed air can cause dirt and other particles to fly out, causing injury to the eyes. 

Wear protective eye wear whenever using compressed air.

Caution
•••• Cleaning sealed bearings using cleaning fluids or a steam cleaner can wash the grease out of the 

bearing.

2. Clean the removed parts using cleaning solvent, and dry them using compressed air.
3. Clean out all holes and passages using compressed air, and check that there are no obstructions.
4. Use a plastic hammer when disassembling the transaxle case and other light alloy metal parts.
5. Make sure each part is cleaned before assembling.
6. Coat all movable parts with the specified oil.
7. Replace parts whenever required.
8. Remove old sealant from contact surfaces before applying new sealant.
9. Assemble the parts within 10 minutes after applying sealant. Allow all sealant to cure at least 30 minutes after 

assembly before filling the transaxle with transaxle oil.

Warning
•••• Although the stand has a self-locking brake system, there is a possibility that the brake may not 

hold when the transaxle is held in a lopsided position on the stand. This would cause the transaxle 
to turn suddenly, causing serious injury. Never keep the transaxle tilted to one side. Always hold 
the rotating handle firmly when turning the transaxle.

End Of Sie
5TH GEAR THRUST CLEARANCE PREINSPECTION

A6E511201029M02

1. Remove the rear cover.
2. Measure the 5th gear thrust clearance using a 

dial indicator.
• If the clearance exceeds the maximum, check 

the contact surfaces of 5th gear and the 
clutch hub. Replace worn or damaged parts.

Clearance
0.100—0.220 mm {0.0040—0.0086 in}

Maximum
0.270 mm {0.0106 in}

End Of Sie

MANUAL TRANSAXLE

Z4F5112M001
J–2
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5TH/REVERSE GEAR AND HOUSING PARTS DISASSEMBLY
A6E511201029M03

1. Disassemble in the order shown in the figure.

Caution
•••• If any old sealant gets into the transaxle during installation of the transaxle case, trouble may 

occur in the transaxle. Remove any old sealant from the transaxle case and clutch housing, and 
with cleaning fluids.
J–3
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.

A6E5112M117

1 Rear cover

2 Locknut (primary shaft)
(See J–5 Locknut Disassembly Note)

3 Locknut (secondary shaft)
(See J–5 Locknut Disassembly Note)

4 5th/reverse shift fork
5 5th/reverse clutch hub component
6 5th synchronizer ring
7 5th gear

8 Gear sleeve
9 Secondary 5th gear

10 Lock bolt
11 Guide bolt
12 Lock bolt, ball, and spring
13 Back-up light switch
14 Neutral switch
15 Transaxle case component
16 Magnet
J–4
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Locknut Disassembly Note
1. Assemble the SST.
2. Lift the transaxle and mount it on the SST.

3. Lock the primary shaft with the SST.
4. Shift to 1st gear to lock the rotation of the primary 

shaft.
5. Bend back the caulking of locknuts using a chisel.
6. Remove the locknuts from the primary and 

secondary shafts.

Shift Fork and Shift Rod Component Disassembly Note
1. Aligh the ends of the interlock sleeve and of the 

control lever (arrow). Turn the shift rod 
counterclockwise.

2. While holding the 1st/2nd shift fork with one hand 
and the 3rd/4th shift fork with the other, raise 
them both at the same time and shift each of the 
clutch hub sleeves.

17 Reverse idler shaft
18 Reverse idler gear
19 5th/reverse shift rod
20 5th/reverse shift rod end
21 Pin
22 Crank lever shaft
23 Crank lever component

24
Shift fork and shift rod component
(See J–5 Shift Fork and Shift Rod Component 
Disassembly Note)

25 Push pin
26 Primary shaft gear component

27 Secondary shaft gear component
28 Differential component
29 Clutch housing
30 Synchronizer key springs
31 Clutch hub sleeve
32 Clutch hub
33 3rd/4th shift fork
34 Interlock sleeve
35 Control lever
36 1st/2nd shift fork
37 Control end
38 Control rod

A6E5112M108

Z4F5112M004

Z4F5112M005
J–5
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3. Lift the control end and remove the steel, and at 
the same time, remove the control rod from the 
clutch housing.

4. Separate the shift rod and shift fork component 
from each of the clutch hub sleeves.

End Of Sie
5TH/REVERSE GEAR AND HOUSING PARTS INSPECTION

A6E511201029M04

5th and Reverse Gear Inspection
1. Inspect the synchronizer cones for wear.

• If there is malfunction, replace parts as necessary.
2. Inspect the gear teeth for damage, wear, and cracks.

• If there is malfunction, replace parts as necessary.
3. Inspect the synchronizer ring matching teeth for damage and wear.

• If there is malfunction, replace the synchronizer ring.

Synchronizer Ring Inspection
1. Inspect the synchronizer ring teeth for damage, wear, and cracks.

• If there is malfunction, replace parts as necessary.
2. Inspect the tapered surface for wear and cracks.

• If there is malfunction, replace parts as necessary.
3. Measure the clearance between the synchronizer 

ring and the flank surface of the gear.
• If not as specified, replace the synchronizer 

ring.

Note
• Set the synchronizer ring squarely in the 

gear; then measure around the 
circumference.

Standard clearance
1.50 mm {0.059 in}

Minimum
0.80 mm {0.031 in}

Clutch Hub Component Inspection
1. Inspect the clutch hub sleeve and hub operation.

• If there is malfunction, replace parts as necessary.
2. Inspect the gear teeth for damage, wear, and cracks.

• If there is malfunction, replace parts as necessary.
3. Inspect the synchronizer keys for damage, wear, and cracks.

• If there is malfunction, replace parts as necessary.
4. Measure the clearance between the hub sleeve 

and shift fork.
• If the clearance exceeds the maximum, 

replace the hub sleeve and shift fork as a set.

Standard clearance
0.10—0.36 mm {0.004—0.014 in}

Maximum clearance
0.86 mm {0.034 in}

A6E5112M006

A6E5112M118

A6E5112M008
J–6
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Reverse Idle Gear and Reverse Lever Inspection
1. Inspect the gear teeth for damage, wear, and cracks.

• If there is malfunction, replace the reverse idle gear.
2. Measure the clearance between the reverse idle 

gear bushing and the reverse lever.
• If not as specified, replace as necessary.

Standard clearance
0.10—0.35 mm {0.004—0.013 in}

Maximum Clearance
0.85 mm {0.033 in}

5th Gear and Sleeve Inspection
1. Measure the clearance between the 5th gear and 

the Sleeve.
• If not as specified, replace parts as 

necessary.

5th gear inner diameter
34.000—34.025 mm {1.3386—1.3395 in}

Sleeve outer diameter
33.945—33.970 mm {1.3365—1.3373 in}

Clearance
0.030—0.080 mm {0.0012—0.0031 in}

End Of Sie

A6E5112M009

Z4F5112M010
J–7
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CLUTCH HOUSING AND TRANSAXLE CASE COMPONENTS DISASSEMBLY
A6E511217010M01

1. Disassemble in the order shown in the figure..

A6E5112M113

1 Bearing race (primary shaft)
2 Oil seal (primary shaft)

(See J–9 Oil Seal (Primary Shaft) Disassembly 
Note)

3 Bearing race (secondary shaft)
(See J–9 Bearing Race (Secondary Shaft) 
Disassembly Note)

4 Funnel
5 Guide plate component
6 Sealing cap
7 Roll pin

(See J–9 Roll Pin Disassembly Note)
8 Control rod

(See J–9 Control Rod Disassembly Note)
9 Selector 

10 Change arm
11 Bleather cover component
12 Bleather
13 Hole cover
14 Oil seal (differential)

(See J–10 Oil Seal (Differential) Disassembly Note)
15 Bearing race (differential)

(See J–11 Bearing Race (Differential) Disassembly 
Note)

16 Reverse lever shaft
17 Reverse lever
18 Drain plug and washer
19 Bearing race (transaxle case)

(See J–11 Bearing Race (Transaxle Case) 
Disassembly Note)

20 Adjustment shim(s)
21 Bearing race (differential)

(See J–11 Bearing Race (Differential) Disassembly 
Note)

22 Adjustment shim(s)
23 Oil seal (differential)

(See J–10 Oil Seal (Differential) Disassembly Note)
24 Dowel pin
25 O-ring
26 Crank lever shaft
27 Clank component lever
28 Roll pin
29 Shift lever component
30 Key
31 Control end 
32 Spring and washer
33 shift lever shaft
J–8
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Oil Seal (Primary Shaft) Disassembly Note
1. Remove the oil seal using screwdriver.

Bearing Race (Secondary Shaft) Disassembly Note
1. Remove the bearing race by lifting it and the 

funnel out together.

Roll Pin Disassembly Note
1. Align the groove for removal of the clutch housing 

pin with the position of the roll pin, then tap the pin 
out using a pin punch.

Control Rod Disassembly Note
1. Move the control rod in the direction of arrow.

34 Boots 
35 Oil passage

A6E5112M012

A6E5112M013

Z4F5112M014

A6E5112M005
J–9
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2. Using a flathead screwdriver and hammer, make 
a hole on the cap.

3. Pthe seal cap off, putting the flathead screwdriver 
into the hole, made in Step 2, from the inside of 
the transmission.

Oil Seal (Change Rod Component) Disassembly Note
1. Remove the oil seal using the screwdriver.

Oil Seal (Differential) Disassembly Note
1. Remove the oil seal using the screwdriver.

A6E5112M106

A6E5112M107

A6E5112M015

A6E5112M016
J–10
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Bearing Race (Differential) Disassembly Note
1. Remove the bearing outer race using the SST.

Reverse Lever Shaft Disassembly Note
1. Remove the roll pin using pliers.

2. Protect the reverse lever shaft with a rag and use 
pliers to remove the shaft.

Bearing Race (Transaxle Case) Disassembly Note
1. Remove the bearing race using the SST.

End Of Sie

Z4F5112M017

A6E5112M018

A6E5112M019

Z4F5112M020
J–11
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PRIMARY SHAFT COMPONENTS PREINSPECTION
A6E511217201M01

3rd Gear Thrust Clearance
1. Measure the clearance between 3rd gear and 2nd 

gear.
• If the clearance exceeds the maximum, check 

the contact surfaces of the 3rd gear, 2nd gear 
and 3rd/4th clutch hub. Replace worn and 
damaged parts.

Clearance
0.05—0.20 mm {0.002—0.007 in}

Maximum
0.25 mm {0.010 in}

4th Gear Thrust Clearance
1. Measure the clearance between 4th gear and the 

bearing.
• If the clearance exceeds the maximum, check 

the contact surfaces of the 4th gear, bearing, 
and 3rd/4th clutch hub. Replace worn and 
damaged parts.

Clearance
0.17—0.37 mm {0.007—0.014 in}

Maximum
0.42 mm {0.017 in}

End Of Sie

A6E5112M021

A6E5112M022
J–12
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PRIMARY SHAFT COMPONENTS DISASSEMBLY
A6E511217201M02

1. Disassemble in the order shown in the figure..

Bearing (4th Gear End) Disassembly Note
1. Remove the bearing using the SST.

Z4F5112M023

1 Bearing (4th gear end)
(See J–13 Bearing (4th Gear End) Disassembly 
Note)

2 4th gear
3 4th synchronizer ring
4 Retaining ring
5 3rd/4th clutch hub component

(See J–14 3rd/4th Clutch Hub Component, 3rd 
Synchronizer Ring and 3rd Gear Disassembly Note)

6 3rd synchronizer ring
(See J–14 3rd/4th Clutch Hub Component, 3rd 
Synchronizer Ring and 3rd Gear Disassembly Note)

7 3rd gear
(See J–14 3rd/4th Clutch Hub Component, 3rd 
Synchronizer Ring and 3rd Gear Disassembly Note)

8 Bearing (primary shaft end)
(See J–14 Bearing (Primary Shaft End) 
Disassembly Note)

9 Primary shaft gear
10 Synchronizer key springs
11 3rd/4th clutch hub sleeve
12 Synchronizer keys
13 3rd/4th clutch hub

Z4F5112M024
J–13
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3rd/4th Clutch Hub Component, 3rd Synchronizer Ring and 3rd Gear Disassembly Note
1. Remove the retaining ring.
2. Remove the 3rd/4th clutch hub component, 3rd 

synchronizer ring, and 3rd gear using the SST.

Bearing (Primary Shaft End) Disassembly Note
1. Remove the bearing using the SST.

Caution
•••• Use protective plates in the vise to 

prevent damage to the primary shaft 
gear.

End Of Sie
PRIMARY SHAFT COMPONENTS INSPECTION

A6E511217201M03
4th Gear, 3rd Gear Inspection
1. Inspect the synchronizer cones for wear.

• If there is malfunction, replace parts as necessary.
2. Inspect the gear teeth for damage, wear, and cracks.

• If there is malfunction, replace parts as necessary.
3. Inspect the synchronizer ring matching teeth for damage and wear.

• If there is malfunction, replace the synchronizer ring.

4th Synchronizer Ring, 3rd Synchronizer Ring Inspection
1. Inspect the synchronizer ring teeth for damage, wear, and cracks.

• If there is malfunction, replace parts as necessary.
2. Inspect the tapered surface for wear and cracks.

• If there is malfunction, replace parts as necessary.
3. Measure the clearance between the synchronizer 

ring and the flank surface of the gear.
• If not as specified, replace the synchronizer 

ring.

Note
• Set the synchronizer ring squarely in the 

gear; then measure around the 
circumference.

Standard clearance
1.50 mm {0.059 in}

Minimum
0.80 mm {0.031 in}

Z4F5112M025

Z4F5112M026

A6E5112M027
J–14
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3rd/4th Clutch Hub Component Inspection
1. Inspect the clutch hub sleeve and hub operation.

• If there is malfunction, replace parts as necessary.
2. Inspect the gear teeth for damage, wear, and cracks.

• If there is malfunction, replace parts as necessary.
3. Inspect the synchronizer keys for damage, wear, and cracks.

• If there is malfunction, replace parts as necessary.
4. Measure the clearance between the hub sleeve 

and shift forks.
• If the clearance exceeds the maximum, 

replace the hub sleeve and shift fork as a set.

Standard
0.10—0.40 mm {0.004—0.015 in}

Maximum
0.90 mm {0.035 in}

Primary Shaft Gear Inspection
1. Inspect the gear contact surface for damage and wear.

• If there is malfunction, replace the primary shaft.
2. Inspect the splines for damage and wear.

• If there is malfunction, replace the primary shaft.
3. Inspect the gear teeth for damage, wear, and cracks.

• If there is malfunction, replace the primary shaft.
4. Inspect the oil passage for clogging.

• If there is malfunction, replace the primary shaft.
5. Measure the shaft gear runout.

• If not as specified, replace the primary shaft.

Primary shaft runout
0.050 mm {0.0020 in} max.

6. Measure the clearance between the shaft gears 
and the gears.

• If not as specified, replace parts as 
necessary.

End Of Sie

A6E5112M028

Gear Shaft
(Outer dia.)

Gear
(Inner dia.) Clearance

3rd 35.945—35.970 
{1.415—1.416}

36.000—36.025 
{1.417—1.418} 0.030—0.080 

{0.001—0.003}
4th 30.945—30.970 

{1.218—1.219}
31.000—31.025 
{1.220—1.221}

Z4F5112M029

Z4F5112M030
J–15
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PRIMARY SHAFT COMPONENTS ASSEMBLY
A6E511217201M04

1. Assemble in the order shown in the figure..

Z4F5112M031

1 3rd/4th clutch hub
(See J–17 3rd/4th Clutch Hub Assembly Note)

2 Synchronizer keys
3 3rd/4th clutch hub sleeve
4 Synchronizer key springs
5 Primary shaft gear
6 Bearing (primary shaft end)

(See J–17 Bearing (Primary Shaft End) Assembly 
Note)

7 3rd gear
(See J–17 3rd Gear, 3rd Synchronizer Ring, and 
3rd/4th Clutch Hub Component Assembly Note)

8 3rd synchronizer ring
(See J–17 3rd Gear, 3rd Synchronizer Ring, and 
3rd/4th Clutch Hub Component Assembly Note)

9 3rd/4th clutch hub component
(See J–17 3rd Gear, 3rd Synchronizer Ring, and 
3rd/4th Clutch Hub Component Assembly Note)

10 Retaining ring
11 4th synchronizer ring

(See J–18 4th Synchronizer Ring, 4th Gear, and 
Bearing (4th Gear End) Assembly Note)

12 4th gear
(See J–18 4th Synchronizer Ring, 4th Gear, and 
Bearing (4th Gear End) Assembly Note)

13 Bearing (4th gear end)
(See J–18 4th Synchronizer Ring, 4th Gear, and 
Bearing (4th Gear End) Assembly Note)
J–16
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3rd/4th Clutch Hub Assembly Note
1. Install the synchronizer key springs in the clutch 

hub with the hooks in the grooves to hold the 
three synchronizer key in place.

Synchronizer key size
A: 17.0 mm {0.669 in}
B: 4.3 mm {0.17 in}
C: 5.0 mm {0.20 in}

2. Align the synchronizer ring grooves with the 
synchronizer key during assembly.

Bearing (Primary Shaft End) Assembly Note
1. Install the new bearing using the SST.

3rd Gear, 3rd Synchronizer Ring, and 3rd/4th Clutch Hub Component Assembly Note
1. Install the 3rd gear, 3rd synchronizer ring, and 

3rd/4th clutch hub component using a press.

A6E5110M131

Z4F5112M032

Z4F5112M033

Z4F5112M034
J–17
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4th Synchronizer Ring, 4th Gear, and Bearing (4th Gear End) Assembly Note
1. Install the 4th synchronizer ring, 4th gear, and a 

new bearing using the SST.

2. Measure the clearance between the 3rd gear and 
2nd gear.

• If not as specified, reassemble the primary 
shaft component.

Clearance
0.05—0.20 mm {0.002—0.007 in}

Maximum
0.25 mm {0.010 in}

3. Measure the clearance between the 4th gear and 
bearing.

• If not as specified, reassemble the primary 
shaft component.

Clearance
0.17—0.37 mm {0.007—0.014 in}

Maximum
0.42 mm {0.017 in}

End Of Sie
SECONDARY SHAFT COMPONENTS PREINSPECTION

A6E511217301M01

1st Gear Thrust Clearance Inspection
1. Measure the clearance between 1st gear and the 

differential drive gear.
• If the clearance exceeds the maximum, check 

the contact surfaces of the 1st gear, 
differential drive gear of the secondary shaft 
gear, and 1st/2nd clutch hub component. 
Replace worn and damaged parts.

Clearance
0.05—0.28 mm {0.002—0.011 in}

Maximum
0.33 mm {0.013 in}

Z4F5112M035

A6E5112M036

A6E5112M037

A6E5112M038
J–18
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2nd Gear Thrust Clearance Inspection
1. Measure the clearance between 2nd gear and 

secondary 3rd gear.
• If the clearance exceeds the maximum, check 

the contact surfaces of the 2nd gear, 
secondary 3rd gear, and 1st/2nd clutch hub 
component. Replace worn and damaged 
parts.

Clearance
0.18—0.46 mm {0.007—0.018 in}

Maximum
0.51 mm {0.020 in}

End Of Sie

A6E5112M039
J–19
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SECONDARY SHAFT COMPONENTS DISASSEMBLY
A6E511217301M02

1. Disassemble in the order shown in the figure..

A6E5112M111

1 Bearing
(See J–21 Bearing and Secondary 4th Gear 
Disassembly Note)

2 Secondary 4th gear
3 Retaining ring
4 Secondary 3rd gear

(See J–21 Secondary 3rd Gear and 2nd Gear 
Disassembly Note)

5 Friction damper
6 Inner cone
7 Double cone
8 2nd gear
9 Synchronizer ring

10 Retaining ring

11 1st/2nd clutch hub component
(See J–21 1st/2nd Clutch Hub Component, 1st 
Synchronizer Ring, and 1st Gear Disassembly Note)

12 1st gear
13 Synchronizer ring
14 Inner cone
15 Double cone
16 Bearing

(See J–21 Bearing (Secondary Shaft End) 
Disassembly Note)

17 Secondary shaft gear
18 Synchronizer key springs
19 Clutch hub sleeve (reverse gear)
20 Synchronizer keys
21 1st/2nd clutch hub
J–20
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Bearing and Secondary 4th Gear Disassembly Note
1. Remove the bearing and secondary 4th gear 

using the SST.

Secondary 3rd Gear and 2nd Gear Disassembly Note
1. Remove the retaining ring.
2. Shift the gears to 1st gear.
3. Remove the secondary 3rd gear and 2nd gear 

using the SST.

1st/2nd Clutch Hub Component, 1st Synchronizer Ring, and 1st Gear Disassembly Note
1. Remove the retaining ring.
2. Remove the 1st/2nd clutch hub component, 1st 

synchronizer ring, and 1st gear using a press.

Bearing (Secondary Shaft End) Disassembly Note
1. Remove the bearing using the SST.

End Of Sie

Z4F5112M041

Z4F5112M042

A6E5112M043

Z4F5112M044
J–21
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SECONDARY SHAFT COMPONENTS INSPECTION
A6E511217301M03

Gears Inspection
1. Inspect the synchronizer cones for wear.

• If there is malfunction, replace parts as necessary.
2. Inspect the gear teeth for damage, wear, and cracks.

• If there is malfunction, replace parts as necessary.
3. Inspect the synchronizer ring matching teeth for damage and wear.

• If there is malfunction, replace the synchronizer ring.

Synchronizer Ring Inspection
1. Inspect the synchronizer ring teeth for damage, wear, and cracks.

• If there is malfunction, replace parts as necessary.
2. Inspect the tapered surface for wear and cracks.

• If there is malfunction, replace parts as necessary.
3. Measure the clearance between the synchronizer 

ring and the side of gear circumferentially using a 
feeler gauge.

• If the clearance is exceed the minimum, 
replace the synchronizer ring.

Standard clearance
1.50 mm {0.059 in}

Minimum
0.80 mm {0.031 in}

Clutch Hub Component Inspection
1. Inspect the clutch hub sleeve and hub operation.

• If there is malfunction, replace parts as necessary.
2. Inspect the gear teeth for damage, wear, and cracks.

• If there is malfunction, replace parts as necessary.
3. Inspect the synchronizer keys for damage, wear, and cracks.

• If there is malfunction, replace parts as necessary.
4. Measure the clearance between the hub sleeve 

and shift fork.
• If the clearance exceeds the maximum, 

replace the hub sleeve and shift fork as a set.

Standard clearance
0.10—0.45 mm {0.004—0.017 in}

Maximum clearance
0.95 mm {0.037 in}

Secondary Shaft Gear Inspection
1. Inspect the gear contact surface for damage and wear.

• If there is malfunction, replace the secondary shaft.
2. Inspect the splines for damage and wear.

• If there is malfunction, replace the secondary shaft.
3. Inspect the gear teeth for damage, wear, and cracks.

• If there is malfunction, replace the secondary shaft.
4. Inspect the oil passage for clogging.

• If there is malfunction, replace the secondary shaft.

A6E5112M047

A6E5112M049
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5. Measure the shaft gear runout.
• If not as specified, replace the secondary 

shaft.

Secondary shaft gear runout
0.015 mm {0.0006 in} max.

6. Measure the clearance between the shaft gears 
and the gears.

• If not as specified, replace parts as 
necessary.

mm{in}

End Of Sie

Gear Shaft
(outer dia.)

Gear
(inner dia.) Clearance

1st 39.445—39.470 
{1.553—1.554}

39.500—39.525 
{1.555—1.556}

0.030—0.080 
{0.002—0.003}

2nd 34.945—34.905 
{1.376—1.374}

35.015—35.035 
{1.378—1.379}

0.05—0.09 
{0.002—0.003}

A6E5112M050

Z4F5112M102
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SECONDARY SHAFT COMPONENTS ASSEMBLY
A6E511217301M04

1. Assemble in the order shown in the figure..

A6E5112M110

1 1st/2nd clutch hub
(See J–25 1st/2nd Clutch Hub Assembly Note)

2 Synchronizer keys
3 Clutch hub sleeve (reverse gear)
4 Synchronizer key spring
5 Secondary shaft gear
6 Bearing (secondary shaft end)

(See J–25 Bearing (Secondary Shaft End) 
Assembly Note)

7 1st gear
(See J–25 1st Gear, 1st Synchronizer Ring, and 1st/
2nd Clutch Hub Component Assembly Note)

8 Synchronizer ring
9 Inner cone

10 Double cone
11 1st/2nd clutch hub component
12 Retaining ring
13 Synchronizer ring
14 2nd gear
15 Double cone
16 Inner cone
17 Friction damper
18 Secondary 3rd gear
19 Retaining ring
20 Secondary 4th gear

(See J–26 Secondary 4th Gear and Bearing 
Assembly Note)

21 Bearing
J–24
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1st/2nd Clutch Hub Assembly Note
1. Install the synchronizer key springs in the clutch 

hub with the hooks in the grooves to hold the 
three synchronizer keys in place.

Synchronizer key
A: 19.0 mm {0.748 in}
B: 4.3 mm {0.17 in}
C: 5.0 mm {0.20 in}

Bearing (Secondary Shaft End) Assembly Note
1. Install the new bearing using the SST.

1st Gear, 1st Synchronizer Ring, and 1st/2nd Clutch Hub Component Assembly Note

Note
• The size of the 1st, 2nd, 3rd, and 4th 

synchronizer rings are the same. 

1. Assemble the 1st gear, 1st synchronizer ring, and 
1st/2nd clutch hub component, as shown in the 
figure.

A6E5110M131

Z4F5112M052

A6E5112M114

Z4F5112M054
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2. Press the 1st/2nd clutch hub component on using 
the SST.

2nd Synchronizer Ring, 2nd Gear, and Secondary 3rd Gear Assembly Note
1. Install the 2nd synchronizer ring and 2nd gear.
2. Install the secondary 3rd gear using the SST.

Secondary 4th Gear and Bearing Assembly Note
1. Install the secondary 4th gear and the bearing 

using the SST.

2. Measure the clearance between the 1st gear and 
the differential drive gear.

Clearance
0.05—0.28 mm {0.002—0.011 in}

Maximum
0.33 mm {0.013 in}

Z4F5112M055

A6E5112M115

Z4F5112M057

A6E5112M058
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3. Measure the clearance between the 2nd gear and 
the secondary 3rd gear.

• If not as specified, reassemble the secondary 
shaft component.

Clearance
0.18—0.46 mm {0.007—0.018 in}

Maximum
0.51 mm {0.020 in}

End Of Sie
DIFFERENTIAL PREINSPECTION

A6E511227100M01
Backlash Inspection
1. Measure the backlash of the side gear.

• If not as specified, replace parts as 
necessary.

Standard
0.050—0.150 mm{0.0020—0.059 in}

End Of Sie

A6E5112M059

A6E5112M060
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DIFFERENTIAL DISASSEMBLY
A6E511227100M02

1. Disassemble in the order shown in the figure..

Bearing (Side Opposite Ring Gear) Disassembly Note
1. Remove the bearing using the SSTs.

Z4F5112M061

1 Roll pin
2 Pinion shaft
3 Pinion gear
4 Thrust washer
5 Side gear
6 Thrust washer

7 Bearing (side opposite ring gear)
(See J–28 Bearing (Side Opposite Ring Gear) 
Disassembly Note)

8 Speedometer drive gear
9 Bearing (ring gear side)

(See J–29 Bearing (Ring Gear Side) Disassembly 
Note)

10 Ring gear and gear case component

Z4F5112M062
J–28
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Bearing (Ring Gear Side) Disassembly Note
1. Remove the bearing using the SST.

End Of Sie
DIFFERENTIAL ASSEMBLY

A6E511227100M03
1. Assemble in the order shown in the figure..

Z4F5112M063

Z4F5112M064

1 Ring gear and gear case component
2 Bearing (ring gear side)

(See J–30 Bearing (Ring Gear Side) Assembly 
Note)

3 Speedometer drive gear
4 Bearing (side opposite ring gear)

(See J–30 Bearing (Side Opposite Ring Gear) 
Assembly Note)

5 Thrust washer

6 Side gear
7 Thrust washer
8 Pinion gear
9 Pinion shaft

10 Roll pin
(See J–30 Roll Pin Assembly Note)
J–29
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Bearing (Ring Gear Side) Assembly Note
1. Install the new bearing using the SST.

Bearing (Side Opposite Ring Gear) Assembly Note
1. Install the speedometer drive gear.
2. Install the new bearing using the SST.

Roll Pin Assembly Note
1. Install the new roll pin as shown in the figure to 

hold the pinion shaft.

2. Measure the backlash by the following procedure.
(1) Install the left and right drive shafts in the 

differential component.
(2) Support the drive shaft on V-blocks as shown 

in the figure.
(3) Measure the backlash of both pinion gears.

• If not as specified, replace worn and 
damage parts.

Backlash
0.050—0.150 mm {0.0020—0.059 in}

End Of Sie

BEARING PRELOAD ADJUSTMENT
A6E511201029M05

1. Install the primary and secondary shaft bearing races into the transaxle case (shims removed).
2. Mount the clutch housing onto the transaxle hanger, and set the differential bearing race into the clutch 

housing. Position a piece of pipe against the bearing race and tap it in until it contacts the clutch housing.

Z4F5112M065

Z4F5112M066

A6E5112M067

A6E5112M068
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3. Set the bearing races into the SSTs (selector) as 
shown in the figure.

Note
• Turn the selector to eliminate the gap 

indicated by the arrow in the figure.

4. Set the differential component into the clutch 
housing, and set the bearing race and the SST 
(selector) on the differential. Set the SSTs 
(selector) for the primary and secondary shaft in 
the clutch housing.
Mount the shaft gear assemblies as shown in the 
figure.

5. Set the SST (collars) in the positions shown in 
the figure.

6. Install the transaxle case and tighten the SST 
(bolts) to the specified torque.

Tightening torque
37.3—52.0 N·m {3.9—5.3 kgf·m, 28.2—38.3 

ft·lbf}

7. To seat the bearings, mount the SST (bars) on 
parts A and B of the selectors, and turn the 
selectors so the gaps are widened.
Then turn the SST in the reverse direction until 
the gaps are eliminated.

Z4F5112M069

Z4F5112M070

Z4F5112M071

Z4F5112M072

Z4F5112M073
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8. Manually expand the selector until it no longer 
turns by hand.

9. Use a feeler gauge to measure the gap in the 
SST (selector).

Caution
•••• Measure the gap around the entire 

circumference of the selector.

10. Take the maximum reading and determine the 
shim to used as follows.
Primary shaft adjustment shim

• Select the thinnest allowable shim from the 
table to obtain standard clearance.

Standard clearance
0—0.05 mm {0—0.002 in}

Example
Reading from step 9: 0.57 mm {0.022 in}

Shim selecting range
(0.57 mm {0.022 in}–0.05 mm {0.002 in})—(0.57 mm {0.022 in}–0 mm {0 in})=0.52 mm {0.020 in}—0.57 

mm {0.022 in}
Shim

0.55 mm {0.022 in}

Secondary shaft adjustment shim
• Select the thinnest allowable shim from the table to obtain standard clearance.

Tightening amount
0.03—0.08 mm {0.001—0.003 in}

Example
Reading from step 9: 0.57 mm {0.022 in}

Shim selecting range
(0.57 mm {0.022 in}+0.03 mm {0.001 in})—(0.57 mm {0.022 in}+0.08 mm {0.003 in})=0.60 mm {0.024 

in}—0.65 mm {0.026 in}
Shim

0.60 mm {0.024 in}

Thickness of shim
mm{in}

0.20 {0.008} 0.25 {0.010} 0.30 {0.012} 0.35 {0.014}
0.40 {0.016} 0.45 {0.018} 0.50 {0.020} 0.55 {0.022}
0.60 {0.024} 0.65 {0.026} 0.70 {0.028} –

A6E5112M074

Z4F5112M075
J–32



MANUAL TRANSAXLE 

J

1732-1E-02C.book  33 ページ  ２００２年３月１３日　水曜日　午前８時３５分
11. Install the SST and a pull scale or torque wrench.

12. Adjust the clearance of the SST (selector) to 
obtain the specified preload/pull scale reading.

Note
• Read the preload when the differential starts 

to turn.
• Measure several times and calculate the 

average value.

Preload
0.5 N·m {5.0 kgf·cm, 4.3 in·lbf}

Reading on pull scale
5 N {0.5 kgf, 1.1 lbf}

13. Use a feeler gauge to measure the gap in the 
selector for the differential.

14. Add 0.15 mm{0.006 in} to the measured 
clearance and select the combination of shims 
closest in value to that measurement.

Example
0.32 mm {0.013 in}

0.32 mm {0.013 in}+0.15 mm {0.006 
in}=0.47 mm {0.019 in}

Nearest shim (on thick side) to 0.47 mm 
{0.019 in} is 0.50 mm {0.020 in}

Thickness of shim
mm{in}

15. Remove the transaxle case and the SST.
16. Remove the selectors, the primary shaft component, and the differential.
17. Remove the bearing races.

0.1 {0.004} 0.20 {0.008} 0.25 {0.010} 0.30 {0.012}
0.35 {0.014} 0.40 {0.016} 0.45 {0.018} 0.50 {0.020}
0.55 {0.022} 0.60 {0.024} 0.65 {0.026} 0.70 {0.028}
0.75 {0.030} 0.80 {0.031} 0.85 {0.033} 0.90 {0.035}
0.95 {0.037} 1.0 {0.039} 1.05 {0.041} 1.10 {0.043}
1.15 {0.045} 1.20 {0.047} – –

Z4F5112M076

Z4F5112M077

Z4F5112M078
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18. Install the adjustment shim(s) and install the 
bearing race using a suitable pipe.

Caution
•••• Use the adjustment shim(s) selected 

during bearing preload adjustment.

19. Install the adjustment shim(s) and install the 
bearing race using a suitable pipe.

Caution
•••• Use the adjustment shim(s) selected 

during bearing preload adjustment.

20. Set the primary shaft gear component and the 
differential into the clutch housing.

21. Install the transaxle case, and tighten to the 
specified torque.

Tightening torque
37.3—52.0 N·m {3.8—5.3 kgf·m, 27.5—38.3 

ft·lbf}

22. Install the SST and a pull scale or torque wrench.
23. Verify that the preload is within the specification.

• If not as specified, return to Step 1.

Preload
1.4—1.9 Nm {14—20 kgf·cm, 13—17 in·lbf}

Reading on pull scale
14—19 N {1.4—2.0 kgf, 3.1—4.4 lbf}

24. Remove the SST.

25. With the transaxle facing in the direction shown in 
the figure, install the SST to the primary shaft 
gear component.

26. Verify that the preload is within the specification.
• If not as specified, return to Step 1.

Preload
0.12—0.39 N·m {1.2—4.0 kgf·cm, 1.05—3.47 

in·lbf}
Reading on pull scale

1.2—3.9 N {0.12—0.40 kgf, 0.27—0.88 lbf}

27. Remove the SST, transaxle case, primary shaft 
gear component and differential.

A6E5112M079

A6E5112M103

A6E5112M080

A6E5112M081

A6E5112M082
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28. Install the secondary shaft gear component and transaxle case, then tighten to the specified torque.

Tightening torque
37.3—52.0 N·m {3.8—5.3 kgf·m, 27.5—38.3 ft·lbf}

29. Install the SST and a pull scale or torque wrench.
30. Verify that the preload is within the specification.

• If not as specification, return to Step 1.

Preload
0.2—0.3 N·m {2.0—4.0 kgf·cm, 1.8—3.4 

in·lbf}
Reading on pull scale

2—3 N {0.2—0.4 kgf, 0.5—0.8 lbf}

31. Remove the SST and transaxle case.

End Of Sie

Z4F5112M083
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CLUTCH HOUSING AND TRANSAXLE CASE COMPONENTS ASSEMBLY
A6E511217010M02

1. Assemble in the order shown in the figure..

A6E5112M112

1 Oil passage
2 Oil seal (differential)

(See J–37 Oil Seal (Differential) Assembly Note)
3 Adjustment shim(s)
4 Bearing race (differential)

(See J–37 Bearing Race (Differential) Assembly 
Note)

5 Adjustment shim(s)
6 Bearing race (transaxle case)

(See J–37 Bearing Race (Transaxle Case) 
Assembly Note)

7 Drain plug and washer
8 Reverse lever
9 Reverse lever shaft

10 Bearing race (differential)
(See J–37 Bearing Race (Differential) Assembly 
Note)

11 Oil seal (differential)
(See J–37 Oil Seal (Differential) Assembly Note)

12 Hole cover
13 Bleather

14 Bleather cover component
15 Control rod
16 Selector
17 Roll pin
18 Change arm
19 Sealing cap
20 Guide plate component
21 Funnel
22 Bearing race (secondary shaft)
23 Oil seal (primary shaft)

(See J–38 Oil Seal (Primary Shaft)Assembly Note)
24 Bearing race (primary shaft)
25 Boots 
26 Shift lever component
27 shift lever shaft
28 Key
29 Control end 
30 Spring and washer
31 Clank component lever
J–36
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Oil Seal (Differential) Assembly Note
1. Apply transaxle oil to the new oil seal lip.
2. Install the oil seal using the SST.

Bearing Race (Differential) Assembly Note
1. Install the adjustment shim(s) and install the 

bearing race using a suitable pipe.

Bearing Race (Transaxle Case) Assembly Note
1. Install the adjustment shim(s) and install the 

bearing race using a suitable pipe.

Oil Seal (Change Rod Component) Assembly Note
1. Apply transaxle oil to the new oil seal lip.
2. Install the oil seal using a suitable pipe.

Outer diameter of pipe
26.0 mm {1.02 in}

32 O-ring
33 Crank lever shaft

Z4F5112M085

A6E5112M079

A6E5112M103

A6E5112M086
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Oil Seal (Primary Shaft)Assembly Note
1. Apply transaxle oil to outer circumference of the oil seal.
2. Install the new oil seal using a suitable pipe.

End Of Sie5TH/REVERSE GEAR AND HOUSING PARTS ASSEMBLY
A6E511201029M06

1. Assemble in the order shown in the figure..

A6E5112M088

A6E5112M119
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Clutch Housing Assembly Note
1. Assemble the SST.
2. Assembly clutch housing on the SST.

1 Clutch housing
(See J–39 Clutch Housing Assembly Note)

2 Control rod
3 Control end
4 1st/2nd shift fork
5 Control lever
6 Interlock lever
7 3rd/4th shift fork
8 Clutch hub
9 Clutch hub sleeve

10 Synchronizer key springs
11 Differential component
12 Secondary shaft gear component

(See J–40 Primary Shaft Gear Component and 
Secondary Shaft Gear Component Assembly Note)

13 Primary shaft gear component
(See J–40 Primary Shaft Gear Component and 
Secondary Shaft Gear Component Assembly Note)

14 Push pin
15 Shift fork and shift rod component

(See J–40 Shift Fork and Shift Rod Component 
Assembly Note)

16 Crank lever component
(See J–40 Crank Lever Component and Crank 
Lever Shaft Assembly Note)

17 Crank lever shaft
(See J–40 Crank Lever Component and Crank 
Lever Shaft Assembly Note)

18 Pin
19 5th/reverse shift rod end

(See J–41 5th/Reverse Shift Rod End and 5th/
Reverse Shift Rod Assembly Note)

20 5th/reverse shift rod
(See J–41 5th/Reverse Shift Rod End and 5th/
Reverse Shift Rod Assembly Note)

21 Reverse idle gear
(See J–41 Reverse Idle Gear and Reverse Idle 
Shaft Assembly Note)

22 Reverse idle shaft
(See J–41 Reverse Idle Gear and Reverse Idle 
Shaft Assembly Note)

23 Magnet
24 Transaxle case component

(See J–41 Transaxle Case Component Assembly 
Note)

25 Neutral switch
26 Back-up light switch
27 Lock bolt, ball and spring
28 Guide bolt
29 Lock bolt
30 Secondary 5th gear

(See J–42 Secondary 5th Gear Assembly Note)
31 Gear sleeve
32 5th gear
33 5th synchronizer ring
34 5th/reverse clutch hub component

(See J–42 5th/Reverse Clutch Hub Component and 
5th/Reverse Shift Fork Assembly Note)

35 5th/reverse shift fork
(See J–42 5th/Reverse Clutch Hub Component and 
5th/Reverse Shift Fork Assembly Note)

36 Locknut (secondary shaft)
(See J–42 Locknut Assembly Note)

37 Locknut (primary shaft)
(See J–42 Locknut Assembly Note)

38 Rear cover

A6E5112M108
J–39
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Primary Shaft Gear Component and Secondary Shaft Gear Component Assembly Note
1. Install the primary shaft gear component and the secondary shaft gear component together.

Shift Fork and Shift Rod Component Assembly Note
1. Shift to 2nd gear and position the shift fork and 

shift rod component as shown.

2. Insert the spring seat and spring into the reverse 
lever shaft, install the steel ball, and place a 
scraper so that it contacts the steel ball.

3. With the edge of the control end against the 
scraper, when the control end is pushed in the 
direction of the arrow in the figure so that the ball 
goes into the shaft, the rod will at the same time 
line up with the shift rod coupling hole in the 
clutch housing.

4. Set each clutch hub sleeve to the neutral position, 
and tap the shift rod from above so that the steel 
ball goes into the center groove (of the three 
grooves in the control end).

5. Pull the ball part of the control end forward so that 
the steel ball goes into the detent in the groove.

Crank Lever Component and Crank Lever Shaft Assembly Note
1. Fit the crank lever between the change arm and the control end, and connect the crank lever shaft to the crank 

lever.
2. Aligh the pin holes of the crank lever shaft and the 

clutch housing, and insert a new pin.

A6E5112M091

Z4F5112M092

A6E5112M093

A6E5112M094
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5th/Reverse Shift Rod End and 5th/Reverse Shift Rod Assembly Note

Note
• The mark (indicated by the arrow in the 

figure) and the shift rod end mounting bolt 
hole must be aligned.

1. Install shift rod end 1 and the shift rod 2, and 
tighten the gate mounting bolt.

Tightening torque
11.8—13.7 N·m {120—140 kgf·cm,105—121 

in·lbf}

Reverse Idle Gear and Reverse Idle Shaft Assembly Note
1. Install the reverse idle gear and the reverse idler shaft.
2. Attach the magnet to the clutch housing.
3. Aligh the end of the interlock sleeve with the 

control lever (arrow), and at the same time, face 
the reverse idle shaft screw hole in the direction 
shown in the figure.

Transaxle Case Component Assembly Note
1. Apply a thin coat of sealant to the contact surfaces of the clutch housing and transaxle case, and tighten the 

transaxle case installation bolts to the specified torque.

Tightening torque
37.3—52.0 N·m {3.8—5.3 kgf·m, 28—38 ft·lbf}

2. Install the SSTs through the drive shaft and joint 
shaft hole.

Z4F5112M095

Z4F5112M096

Z4F5112M097
J–41
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Secondary 5th Gear Assembly Note
1. Install the secondary 5th gear as shown.

5th/Reverse Clutch Hub Component and 5th/Reverse Shift Fork Assembly Note
1. Install the 5th/reverse clutch hub component and 

the 5th/reverse shift fork together.

Locknut Assembly Note
1. Shift to 1st gear.
2. Lock the primary shaft using the SST.
3. Tighten new lock nuts onto the primary and 

secondary shafts.

Tightening torque
127.5—205.8 N·m {13.0—20.0 kgf·m, 95—144 

ft·lbf}

4. Stake the locknuts.

5. Measure the 5th gear thrust clearance using a 
dial indicator.

• If not as specified, reassemble the transaxle.

Clearance
0.100—0.220 mm {0.0039—0.0087 in}

Maximum
0.270 mm {0.0106 in}

End Of Sie

A6E5112M098

A6E5112M099

A6E5112M100

A6E5112M101
J–42
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MANUAL TRANSAXLE
A6E931001029M01

TECHNICAL DATA

Item Specification
Transaxle type G35M-R

Thrust clearance

1st gear
Clearance (mm {in}) 0.05—0.28 {0.002—0.011}
Maximum (mm {in}) 0.33 {0.013}

2nd gear
Clearance (mm {in}) 0.18—0.46 {0.007—0.018}
Maximum (mm {in}) 0.51 {0.020}

3rd gear
Clearance (mm {in}) 0.05—0.20 {0.002—0.007}
Maximum (mm {in}) 0.25 {0.010}

4th gear
Clearance (mm {in}) 0.17—0.37 {0.007—0.014}
Maximum (mm {in}) 0.42 {0.017}

5th gear
Clearance (mm {in}) 0.100—0.220 {0.0040—0.0086}
Maximum (mm {in}) 0.270 {0.0106}

Oil clearance

1st gear

1st gear inner 
diameter (mm {in}) 39.500—39.525 {1.555—1.556}

Secondary 
shaft outer 
diameter

(mm {in}) 39.445—39.470 {1.553—1.554}

Clearance (mm {in}) 0.030—0.080 {0.002—0.003}

2nd gear

2nd gear inner 
diameter (mm {in}) 35.015—35.035 {1.378—1.379}

Secondary 
shaft outer 
diameter

(mm {in}) 34.945—34.905 {1.376—1.374}

Clearance (mm {in}) 0.05—0.09 {0.002—0.003}

3rd gear

3rd gear inner 
diameter (mm {in}) 36.000—36.025 {1.417—1.418}

Primary shaft 
outer 
diameter

(mm {in}) 35.945—35.970 {1.415—1.416}

Clearance (mm {in}) 0.030—0.080 {0.001—0.003}

4th gear

4th gear inner 
diameter (mm {in}) 31.000—31.025 {1.220—1.221}

Primary shaft 
outer 
diameter

(mm {in}) 30.945—30.970 {1.218—1.219}

Clearance (mm {in}) 0.030—0.080 {0.001—0.003}

5th gear

5th gear inner 
diameter (mm {in}) 34.000—34.025 {1.3386—1.3395}

Sleeve outer 
diameter (mm {in}) 33.945—33.970 {1.3365—1.3373}

Clearance (mm {in}) 0.030—0.080 {0.0012—0.0031}

Shift fork and hub 
sleeve

Clearance between 
1st/2nd shift fork and 
hub sleeve

Standard (mm {in}) 0.10—0.45 {0.004—0.017}

Maximum (mm {in}) 0.95 {0.037}

Clearance between 
3rd/4th shift fork and 
hub sleeve

Standard (mm {in}) 0.10—0.40 {0.004—0.015}

Maximum (mm {in}) 0.90 {0.035}

Clearance between 
5th shift fork and hub 
sleeve

Standard (mm {in}) 0.10—0.36 {0.004—0.014}

Maximum (mm {in}) 0.86 {0.034}

Synchronizer ring
Clearance between 
synchronizer ring and 
flank surface of gear

Standard (mm {in}) 1.50 {0.059}

Maximum (mm {in}) 0.80 {0.031}

Reverse idle gear and 
reverse lever

Clearance between 
reverse idle gear 
bushing and reverse 
lever

Standard (mm {in}) 0.10—0.35 {0.004—0.013}

maximum (mm {in}) 0.85 {0.033}
TD–2
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End Of Sie

Primary shaft gear

Runout (mm {in}) 0.050 {0.0020}max.
Bearing preload (N·m {kgf·cm, in·lbf}) 0.12—0.39 {1.2—4.0, 1.05—3.47}

Preload adjust shims (mm {in})

0.20 {0.008}, 0.25 {0.010}, 0.30 {0.012}, 
0.35 {0.014}, 0.40 {0.016}, 0.45 {0.018}, 
0.50 {0.020}, 0.55 {0.022}, 0.60 {0.024}, 

0.65 {0.026}, 0.70 {0.028}

Secondary shaft gear

Runout (mm {in}) 0.015 {0.0006}max.
Bearing preload (N·m {kgf·cm, in·lbf}) 0.2—0.3 {2.0—4.0, 1.8—3.4}

Preload adjust shims (mm {in})

0.20 {0.008}, 0.25 {0.010}, 0.30 {0.012}, 
0.35 {0.014}, 0.40 {0.016}, 0.45 {0.018}, 
0.50 {0.020}, 0.55 {0.022}, 0.60 {0.024}, 

0.65 {0.026}, 0.70 {0.028}

Differential

Differential bearing preload (N·m {kgf·cm, in·lbf}) 1.4—1.9 {14—20, 13—17}

Preload adjust shims (mm {in})

0.1 {0.004}, 0.20 {0.008}, 0.25 {0.010}, 
0.30 {0.012}, 0.35 {0.014}, 0.40 {0.016}, 
0.45 {0.018}, 0.50 {0.020}, 0.55 {0.022}, 
0.60 {0.024}, 0.65 {0.026}, 0.70 {0.028}, 
0.75 {0.030}, 0.80 {0.031}, 0.85 {0.033}, 
0.90 {0.035}, 0.95 {0.037}, 1.0 {0.039}, 
1.05 {0.041}, 1.10 {0.043}, 1.15 {0.045}, 

1.20 {0.047}
Backlash of side gear 
and pinion gear Standard (mm {in}) 0.050—0.150 {0.0020—0.059}

Item Specification
TD–3
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End Of Sie

SPECIAL TOOLS

49 0107 680A

Engine stand

49 G019 0A0

Transaxle 
hanger set

49 0839 425C

Bearing puller 
set

49 FT01 361

Bearing 
remover

46 0636 145

Fan pulley boss 
puller

498 G030 370

Removing plate

49 F401 366A

Plate

49 G030 795

Oil seal installer

49 G030 440

Primary shaft 
holder

49 B017 207

Attachment G

49 B017 208

Attachment H

49 B017 209

Attachment J

49 F401 331

Body

49 F401 335A

Attachment A

49 F401 336B

Attachment B

49 G030 338

Attachment E

49 G030 380D

Shim selector 
set

49 G017 202

Preload adapter

49 B017 102

Preload adapter

49 G030 455

Diff. side gear 
holder

—

ST–2
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