A Few Words About Safety

Service Information

The service and repair information contained in this manual is intended for use by qualified, professional technicians.
Attempting service or repairs without the proper training, tools, and equipment could cause injury to you or others. It could also
damage the vehicle or create an unsafe condition.

This manual describes the proper methods and procedures for performing service, maintenance, and repairs. Some procedures
require the use of specially designed tools and dedicated equipment. Any person who intends to use a replacement part, service
procedure or a tool that is not recommended by Honda, must determine the risks to their personal safety and the safe operation of
the vehicle.

If you need to replace a part, use genuine Honda parts with the correct part number or an equivalent part. We strongly recommend
that you do not use replacement parts of inferior quality.

For Your Customer’s Safety
. . . , AWARNING
Proper service and maintenance are essential to the customer’s safety and

the reliability of the vehicle. Any error or oversight while servicing a vehicle Improper service or repairs can create an
can result in faulty operation, damage to the vehicle, or injury to others. unsafe condition that can cause your customer

or others to be seriously hurt or killed.
For Your Safety Follow the procedures and precautions in this
Because this manual is intended for the professional service technician, we manual and other service materials carefully.
do not provide warnings about many basic shop safety practices (e.g., Hot

parts—wear gloves). If you have not received shop safety training or do not _
feel confident about your knowledge of safe servicing practice, we AWARNING

'reco.mmended that you do not attempt to perform the procedures described Failure to properly follow instructions and
in this manual. precautions can cause you to be seriously hurt
Some of the most important general service safety precautions are given or killed.

below. However, we cannot warn you of every conceivable hazard that can Follow the procedures and precautions in this

arise in performing service and repair procedures. Only you can decide =~ manual carefully.
whether or not you should perform a given task.

Important Safety Precautions

Make sure you have a clear understanding of all basic shop safety practices and that you are wearing appropriate clothing and
using safety equipment. When performing any service task, be especially careful of the following:

¢ Read all of the instructions before you begin, and make sure you have the tools, the replacement or repair parts, and the skills
required to perform the tasks safely and completely.

* Protect your eyes by using proper safety glasses, goggles or face shields any time you hammer, drill, grind, pry or work around
pressurized air or liquids, and springs or other stored-energy components. If there is any doubt, put on eye protection.

* Use other protective wear when necessary, for example gloves or safety shoes. Handling hot or sharp parts can cause severe
burns or cuts. Before you grab something that looks like it can hurt you, stop and put on gloves.

* Protect yourself and others whenever you have the vehicle up in the air. Any time you lift the vehicle, either with a hoist or a jack,
make sure that it is always securely supported. Use jack stands.

Make sure the engine is off before you begin any servicing procedures, unless the instruction tells you to do otherwise.
This will help eliminate several potential hazards:

» Carbon monoxide poisoning from engine exhaust. Be sure there is adequate ventilation whenever you run the engine.
* Burns from hot parts or coolant. Let the engine and exhaust system cool before working in those areas.
* Injury from moving parts. If the instruction tells you to run the engine, be sure your hands, fingers and clothing are out of the way.

Gasoline vapors and hydrogen gases from batteries are explosive. To reduce the possibility of a fire or explosion, be careful when
working around gasoline or batteries.

* Use only a nonflammable solvent, not gasoline, to clean parts.
* Never drain or store gasoline in an open container.

* Keep all cigarettes, sparks and flames away from the battery and all fuel-related parts.



HOW TO USE THIS MANUAL

This service manual describes the service procedures for the TRX680FA
and TRX680FGA.

Follow the Maintenance Schedule (Section 4) recommendations to
ensure that the vehicle is in peak operating condition and the emission
levels are within the standards set by the California Air Resources Board
(CARB).

Performing the first scheduled maintenance is very important. It
compensates for the initial wear that occurs during the break-in period.

Sections 1 and 4 apply to the whole vehicle. Section 3 illustrates
procedures for removal/installation of components that may be required
to perform service described in the following sections.

Sections 5 through 23 describe parts of the vehicle, grouped according
to location.

Find the section you want on this page, then turn to the table of contents
on the first page of the section.

Most sections start with an assembly or system illustration, service
information and troubleshooting for the section. The subsequent pages
give detailed procedure.

If you are not familiar with this vehicle, read Technical Features in section
2.

If you don't know the source of the trouble, go to section 25
Troubleshooting.
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SYMBOLS

The symbols used throughout this manual show specific service procedures. If supplementary information is required pertaining to
these symbols, it would be explained specifically in the text without the use of the symbols.

@ Replace the part(s) with new one(s) before assembly.
LY

Use the recommended engine oil, unless otherwise specified.

Use molybdenum oil solution (mixture of the engine oil and molybdenum grease in a ratio of 1:1).

Use molybdenum disulfide grease (containing more than 3% molybdenum disulfide, NLGI #2 or
equivalent).

'ﬁl Use multi-purpose grease (lithium based multi-purpose grease NLGI #2 or equivalent).

Example: Molykote® BR-2 plus manufactured by Dow Corning U.S.A.
Multi-purpose M-2 manufactured by Mitsubishi Oil, Japan

Use molybdenum disulfide paste (containing more than 40% molybdenum disulfide, NLGI #2 or
equivalent).

Example: Molykote® G-n Paste manufactured by Dow Corning U.S.A.

Honda Moly 60 (U.S.A. only)
Rocol ASP manufactured by Rocol Limited, U.K.
Rocol Paste manufactured by Sumico Lubricant, Japan

/@ Use silicone grease.

Qm Apply a locking agent. Use a medium strength locking agent unless otherwise specified.

< SEAL Apply sealant.

Use DOT 4 brake fluid. Use the recommended brake fluid unless otherwise specified.

aini4
Iivye

w Use fork or suspension fluid.
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GENERAL INFORMATION

SERVICE RULES

1.

Use genuine Honda or Honda-recommended parts and lubricants or their equivalents. Parts that do not meet Honda's
design specifications may cause damage to the motorcycle.

2. Use the special tools designed for this product to avoid damage and incorrect assembly.
3. Use only metric tools when servicing the motorcycle. Metric bolts, nuts and screws are not interchangeable with
English fasteners.
4. Install new gaskets, O-rings, cotter pins, and lock plates when reassembling.
5. When tightening bolts or nuts, begin with the larger diameter or inner bolt first. Then tighten to the specified torque
diagonally in incremental steps unless a particular sequence is specified.
6. Clean parts in cleaning solvent upon disassembly. Lubricate any sliding surfaces before reassembly.
7. After reassembly, check all parts for proper installation and operation.
8. Route all electrical wires as show in the Cable and Harness Routing (page 1-20).
ABBREVIATION
Throughout this manual, the following abbreviations are used to identify the respective parts or systems.
Abbrev. term Full term
PGM-FI Programmed Fuel Injection
MAP sensor Manifold Absolute Pressure sensor
TP sensor Throttle Position sensor
ECT sensor Engine Coolant Temperature sensor
IAT sensor Intake Air Temperature sensor
CKP sensor Crankshaft Position sensor
VS sensor Vehicle Speed sensor
EOT sensor Engine Oil Temperature sensor
IACV Idle Air Control Valve
PCM Powertrain Control Module
(ECM/TCM) (Engine Control Module/Transmission Control Module)
EEPROM Electrically Erasable Programmable Read Only Memory
DLC Data Link Connector
SCS connector Service Check Short connector
HDS Honda Diagnostic System
DTC Diagnostic Trouble Code
MIL Malfunction Indicator Lamp
AT Automatic Transmission
Clutch PC solenoid Clutch Pressure Control solenoid
4WD 4 Wheel Drive
ESP Electric Shift Program
GPS Global Positioning System
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GENERAL INFORMATION

MODEL IDENTIFICATION

SERIAL NUMBERS

The Vehicle Identification Number (V.I.N) is stamped on the front side
of the frame.

The engine serial number is stamped on the right side of the
crankcase.

- ENGINE SERIAL NUMBER
: =
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GENERAL INFORMATION

The throttle body identification number is stamped on the left side of
the throttle body. THROTTLE BODY

IDENTIFICATION NUMBER

LABELS

The name plate (U.S.A. and AUSTRALIA type) is located on the left - Z
frame down tube. U.S.A/AUSTRALIA type:

NAME PLATE

The safety certification label (Canada type only) is locate on the right
frame down tube. Canada type:

The color label is attached on the right side of the frame under the seat.
When ordering color coded parts, always specify the designated color
code.

TRX680FAG
COLOR B3,
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GENERAL INFORMATION

The Vehicle Emission Control Information Label is attached on the left

side of the rear fender under the seat.

GENERAL SPECIFICATIONS

T

= & : /"
EMISSION CONTROL INFORMATION LABm

Front suspension
Front wheel travel
Front damper
Rear suspension
Rear wheel travel
Rear damper
Front tire size
Rear tire size
Front rim size
Rear rim size
Front tire brand
Rear tire brand
Front brake

Rear brake

Caster angle

Trail length
Camber angle
Fuel tank capacity
Fuel tank reserve capacity

ITEM SPECIFICATIONS
DIMENSIONS Overall length 2,113 mm (83.2 in)
Overall width 1,189 mm (46.8 in)
Overall height 1,207 mm (47,5 in)
Wheelbase 1,289 mm (50.7 in)
Front tread 915 mm (36.0 in)
Rear tread 945 mm (372 in)
Seat height 875 mm (34.5 in)
Footpeg height 341 mm (13.4in)
Ground clearance 234 mm (9.2 in)
Curb weight 291 kg (642 Ibs)
Maximum weight capacity 220 kg (485 Ibs)
FRAME Frame type Double cradle

Double wish-bone

175 mm (6.9 in)

Double tube

Double wish-bone

203 mm (8.0 in)

Single tube

AT25 x 8R12 % *

AT25 x 10R12 % %

12 x 6.0 AT

12x7.5AT

KT515 (DUNLOP)

KT511 (DUNLOP)

Hydraulic disc brake
Hydraulic/mechanical disc brake
1.6°

2.1 mm (3/16 in)

OO

17 liters (4.5 US gal, 3.7 Imp gal)
4.1 liters (1.08 US gal, 0.90 Imp gal)
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GENERAL INFORMATION

ITEM SPECIFICATIONS
ENGINE Cylinder arrangement Single cylinder, longitudinally installed
Bore and stroke 102 x 82.6 mm (4.02 x 3.25 in)
Displacement 674.9 cm?® (41.19 cu-in)
Compression ratio 9.2: 1
Valve train OHV
Intake valve opens at 1 mm (0.04 in) lift 8° BTDC
Intake valve closes at 1 mm (0.04 in) lift 45° ABDC
Exhaust valve opens at 1 mm (0.04 in) lift 45° BBDC
Exhaust valve closes at 1 mm (0.04 in) lift 5° ATDC
Lubrication system Forced pressure (dry sump)
Oil pump type Trochoid
Cooling system Liquid cooled
Air filtration Oiled urethane foam
Engine dry weight 60.4 kg (133.2 Ibs)
CARBURATION Type PGM-FI (Programmed Fuel Injection)
Throttle bore 40 mm (1.57 in)
DRIVE TRAIN Transmission Automatic (Torque converter + 3-speed drive
system and reverse)
Shift clutch (1st, 2nd and 3rd clutches) Multi-plate, wet (hydraulic clutch with electric
controlled)
Primary reduction 1.333 (64/48)
Secondary reduction Forward 2.000 (38/19)
Reverse 2.375 (38/16)
Final reduction Front 3.231 (42/13)
Rear 3.154 (41/13)
Transmission ratio 1st 2.053 (39/19)
2nd 1.375 (33/24)
3rd 0.933 (28/30)
Reverse 2.138 (39/19 x 25/24)
Gearshift pattern Sub-transmis- D-N-R
sion
D (Drive) 2-mode: 3-speed Automatic and Manual (ESP;
3 speeds)
R (Reverse) 1-mode (fixed low ratio)
ELECTRICAL Ignition system Full Transistorized Ignition

Starting system

Charging system
Regulator/rectifier

Lighting system

Electric starter motor and emergency recoil
starter

Triple phase output alternator

FET shorted, triple phase full wave rectifica-
tion

Battery
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GENERAL INFORMATION

LUBRICATION SYSTEM SPECIFICATIONS

Unit: mm (in)

ITEM STANDARD SERVICE LIMIT
Engine oil capacity After draining 2.7 liters (2.9 US qt, 2.4 Imp qt) -
After draining/filter 2.9 liters (3.1 US qt, 2.6 Imp qt) -
change
After disassembly 4.1 liters (4.3 US qt, 3.6 Imp qt) -
Recommended engine oil Pro Honda GN4 4-stroke oil (USA & -
Canada) or an equivalent motor oil
API service classification: SG or higher
JASO T 903 standard: MA
Viscosity: SAE 10W-30
Oil pressure at 5,000 rpm (min™)/80°C (176°F) 785 kPa (8.0 kgf/cm?, 114 psi) -
Oil pump rotor Tip clearance 0.15 (0.006) 0.20 (0.008)
Body clearance 0.12-0.22 (0.005 - 0.009) 0.25 (0.010)
Side clearance 0.02 - 0.09 (0.001 - 0.004) 0.11 (0.004)

FUEL SYSTEM SPECIFICATIONS

ITEM

SPECIFICATIONS

Throttle body identification number

GQ67A

Idle speed 1,400 =50 rpm (min™)
Throttle lever free play 3-8 mm (1/8 - 5/16 in)
ECT sensor resistance (20°C/68°F) 2.3-2.6 kQ
Fuel injector resistance (at 20°C /68°F) 11.1-12.3Q

Fuel pressure

284 - 304 kPa (2.9 - 3.1 kgf/cm?, 41 — 44 psi)

Fuel pump flow (at 12 V)

71 cm?® (2.4 US oz, 2.5 Imp 0z) minimum/10 seconds

COOLING SYSTEM SPECIFICATIONS

ITEM

SPECIFICATIONS

Coolant capacity Radiator and engine

2.0 liters (2.1 US qt, 1.8 Imp qt)

Reserve tank

0.46 liter (0.49 US qt, 0.40 Imp qt)

Radiator cap relief pressure

108 — 137 kPa (1.1 — 1.4 kgf/cm?, 16 — 20 psi)

Thermostat Begin to open 80 - 84°C
Fully open 95°C
Valve lift 8 mm (0.3 in) minimum

Recommended antifreeze

Pro Honda HP Coolant or an equivalent high quality
ethylene glycol antifreeze containing silicate-free corrosion
inhibitors

Standard coolant concentration

1:1 mixture with distilled water
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GENERAL INFORMATION
CYLINDER HEAD/VALVE/CAMSHAFT SPECIFICATIONS

Unit: mm (in)

ITEM STANDARD SERVICE LIMIT
Cylinder compression at 350 rpm (min™") 550 kPa (5.6 kgf/cm?, 80 psi) -
Valve clearance IN 0.15 (0.006) -
EX 0.33 (0.013) -
Valve, Valve stem O.D. IN 5.475 - 5.490 (0.2156 — 0.2161) 5.45 (0.215)
valve guide EX 5.455 - 5.470 (0.2148 — 0.2154) 5.43 (0.214)
Valve guide I.D. INJEX 5.500 - 5.512 (0.2165 - 0.2170) 5.53 (0.218)
Stem-to-guide clearance IN 0.010 - 0.037 (0.0004 - 0.0015) 0.12 (0.005)
EX 0.030 - 0.057 (0.0012 - 0.0022) 0.14 (0.006)
Valve guide projection IN 14.8 - 15.2 (0.58 — 0.60) -
above cylinder head EX 17.3-17.7 (0.68 - 0.70) -
Valve seat width IN/EX 1.0 - 1.1 (0.039 - 0.043) 1.4 (0.06)
Valve spring Free length Inner 37.20 (1.465) 36.3 (1.43)
Outer 44.20 (1.740) 43.1 (1.70)
Rocker arm Arm I.D. IN/EX 12.000 - 12.018 (0.4724 - 0.4731) 12.05 (0.474)
Shaft O.D. IN/EX 11.964 — 11.984 (0.4710 - 0.4718) 11.92 (0.469)
Arm-to-shaft clearance IN/EX 0.016 — 0.054 (0.0006 — 0.0021) 0.08 (0.003)
Camshaft and Cam lobe height IN 35.015 - 35.175 (1.3785 — 1.3848) 34.840 (1.3717)
cam follower EX 35.394 - 35.554 (1.3935 - 1.3998) 35.144 (1.3824)
Cam follower O.D. IN/EX 22.467 — 22.482 (0.8845 — 0.8851) 22.46 (0.884)
Follower bore I.D. IN/EX 22.510 - 22.526 (0.8862 — 0.8868) 22.54 (0.887)
Follower-to-bore clear- IN/JEX 0.028 - 0.059 (0.0011 - 0.0023) 0.07 (0.003)
ance
Cylinder head warpage - 0.05 (0.002)

CYLINDER/PISTON SPECIFICATIONS

Unit: mm (in)

ITEM STANDARD SERVICE LIMIT

Cylinder 1.D. 102.000 - 102.015 (4.0157 — 4.0163) 102.05 (4.018)

Out-of-round - 0.05 (0.002)

Taper - 0.05 (0.002)

Warpage - 0.05 (0.002)
Piston, Piston O.D. at 20 (0.8) from bottom 101.960 — 101.990 (4.0142 — 4.0153) 101.90 (4.012)
piston pin, Piston pin hole I.D. 23.002 - 23.008 (0.9056 — 0.9058) 23.03 (0.907)
piston ring Piston pin O.D. 22.994 - 23.000 (0.9053 - 0.9055) 22.98 (0.905)

Piston-to-piston pin clearance 0.002 - 0.014 (0.0001 - 0.0006) 0.04 (0.002)

Piston ring end Top 0.25-0.35 (0.010 - 0.014) 0.5 (0.02)

gap Second 0.40 - 0.55 (0.016 - 0.022) 0.7 (0.03)

Qil (side rail) 0.20-0.70 (0.008 - 0.028) 0.9 (0.04)

Piston ring-to-ring Top 0.045 - 0.080 (0.0018 — 0.0031) 0.095 (0.0037)

groove clearance Second 0.025 - 0.060 (0.0010 — 0.0024) 0.075 (0.0030)
Cylinder-to-piston clearance 0.010 - 0.055 (0.0004 - 0.0022) 0.19 (0.007)
Connecting rod small end I.D. 23.030 - 23.050 (0.9067 - 0.9075) 23.06 (0.908)
Connecting rod-to-piston pin clearance 0.030 - 0.056 (0.0012 - 0.0022) 0.08 (0.003)

ALTERNATOR/STARTER CLUTCH SPECIFICATIONS

Unit: mm (in)

ITEM STANDARD SERVICE LIMIT
Starter driven gear boss 0.D. 51.705 - 51.718 (2.0356 — 2.0361) 51.61 (2.032)
Torque limiter slip torque 53 -84 N-m (5.4 — 8.6 kgf-m, -
39 - 62 Ibf-ft)
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GENERAL INFORMATION

SUB-TRANSMISSION/GEARSHIFT LINKAGE SPECIFICATIONS

Unit: mm (in)

ITEM STANDARD SERVICE LIMIT
Shift fork I.D. 11.000 - 11.021 (0.4331- 0.4339) 11.04 (0.435)
Claw thickness 4,93 -5.00(0.194 - 0.197) 4.5 (0.18)
Shaft O.D. 10.966 — 10.984 (0.4317 — 0.4324) 10.96 (0.431)
Reverse idle Collar I.D. 13.000 - 13.034 (0.5118 - 0.5131) 13.05 (0.514)
gear Shaft O.D. 12.966 — 12.984 (0.5105 - 0.5112) 12.93 (0.509)
Collar-to-shaft clearance - 0.10 (0.004)

CRANKCASE/CRANKSHAFT/BALANCER SPECIFICATIONS

Unit: mm (in)

ITEM STANDARD SERVICE LIMIT
Crankshaft Runout 0.05 (0.002) 0.15 (0.059)
Big end side clearance 0.05 - 0.65 (0.002 - 0.026) 0.8 (0.03)
Big end radial clearance 0.006 — 0.018 (0.0002 — 0.0007) 0.05 (0.002)

DRIVETRAIN SPECIFICATIONS

Unit: mm (in)

ITEM STANDARD SERVICE LIMIT
Oil pressure Line 785 kPa (8.0 kgf/cm?, 114 psi) -
?t _5,01(;0 rpm 1st, 2nd and 3rd clutch 785 kPa (8.0 kgf/cm?, 114 psi) -
min
Shift clutch Initial clearance 0.7 - 0.9 (0.03 - 0.04) -
(1st, 2nd and Disc thickness 1.88-2.00 (0.074 — 0.079) worn out lining
3rd) Plate thickness 1.95—- 2.05 (0.077 — 0.081) discoloration

Return spring free length 33.8 (1.33) 31.8 (1.25)

FRONT WHEEL/SUSPENSION/STEERING SPECIFICATIONS

ITEM STANDARD SERVICE LIMIT
Minimum tire tread depth - 4 mm (0.16 in)
Cold tire pressure Standard 30 kPa (0.30 kgf/cm?, 4.4 psi) -
Minimum 26 kPa (0.26 kgf/cm?, 3.8 psi) -
Maximum 34 kPa (0.34 kgf/cm?, 5.0 psi) -
With cargo 30 kPa (0.30 kgf/cm?, 4.4 psi) -
Tie-rod distance between the ball joints 3875+ 1 mm (15.26 + 0.4 in) -
Toe Toe-out: 10.9 + 16 mm (7/16 + 9/16 in) -
REAR WHEEL/SUSPENSION SPECIFICATIONS
ITEM STANDARD SERVICE LIMIT
Minimum tire tread depth - 4 mm (0.16 in)
Cold tire pressure Standard 25 kPa (0.25 kgf/cm?, 3.6 psi) -
Minimum 22 kPa (0.22 kgf/cm?, 3.2 psi) -
Maximum 28 kPa (0.28 kgf/cm?, 4.0 psi) -
With cargo 25 kPa (0.25 kgf/cm?, 3.6 psi) -




GENERAL INFORMATION

BRAKE SYSTEM SPECIFICATIONS

Unit: mm (in)

ITEM STANDARD SERVICE LIMIT
Recommended brake fluid Honda DOT 4 brake fluid -
Front brake Brake disc thickness 4.0 (0.16) 3.0 (0.12)
Brake disc runout - 0.30 (0.012)

Master cylinder I.D.

14.000 - 14.043 (0.5512 — 0.5529)

14.055 (0.5533)

Master piston O.D.

13.957 — 13.984 (0.5495 — 0.5506)

13.945 (0.5490)

Caliper cylinder I.D.

33.960 - 34.010 (1.3370 - 1.3390)

34.02 (1.340)

Caliper piston O.D. 33.878 - 33.928 (1.3338 — 1.3357) 33.87 (1.333)
Rear brake Brake disc thickness 7.5 (0.30) 6 (0.2)
Brake disc runout 0.5 (0.02)

Master cylinder I.D.

15.870 — 15.913 (0.6248 — 0.6265)

15.925 (0.6270)

Master piston O.D.

15.827 — 15.854 (0.6231 — 0.6242)

15.815 (0.6226)

Caliper cylinder I.D.

30.230 - 30.280 (1.1902 — 1.1921)

30.29 (1.193)

Caliper piston O.D.

30.165 - 30.198 (1.1876 — 1.1889)

30.14 (1.187)

Rear (parking) brake lever free play

25-30 (1 - 1-3/16)

FRONT DRIVING MECHANISM SPECIFICATIONS

Unit: mm (in)

ITEM STANDARD SERVICE LIMIT

Front differ- Oil capacity At draining 175 cm?® (5.9 US oz, 6.2 Imp 0z) -
ential At disassembly 220 cm® (7.4 US oz, 7.7 Imp oz) -

Recommended oil Hypoid gear oil SAE #80 -

Gear backlash 0.05 - 0.25 (0.002 - 0.010) 0.4 (0.02)

Backlash difference - 0.2 (0.01)

Slip torque 14 -17 N-m (1.45 - 1.75 kgf-m, 12N-m (1.2

10 - 13 Ibf-ft) kgf-m, 9 Ibf-ft)

Face cam-to-housing distance 3.3-3.7(0.13-0.15) 3.3(0.13)

Differential ring gear depth 6.55 — 6.65 (0.2579 — 0.2618) 6.55 (0.2579)

Cone spring height 2.8(0.11) 2.6 (0.10)

REAR DRIVING MECHANISM SPECIFICATIONS

Unit: mm (in)

ITEM STANDARD SERVICE LIMIT
Final drive Oil capacity At draining 78 cm?® (2.6 US oz, 2.7 Imp 02) -
At disassembly 90 cm?® (3.0 US oz, 3.2 Imp 02) -
Recommended oil Hypoid gear oil SAE #80 -
Gear backlash 0.05 - 0.25 (0.002 — 0.010) 0.4 (0.02)
Backlash difference 0.2 (0.01)

Ring gear-to-stop pin clearance

0.3-0.6 (0.01 - 0.02)

BATTERY/CHARGING SYSTEM SPECIFICATIONS

ITEM SPECIFICATIONS
Battery Capacity 12V - 18 Ah
(YTX20L- Current leakage 1 mA max.
BS) Voltage Fully charged 13.0-13.2V
(20°C/68°F) Needs charging Below 12.3V
Charging cur- Normal 1.8A/5-10h
rent Quick 9.0 A/1.0h
Alternator Capacity 360 W/5,000 rpm (min™)
Charging coil resistance (20°C/68°F) 0.1-1.0Q
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GENERAL INFORMATION

IGNITION SYSTEM SPECIFICATIONS

ITEM SPECIFICATIONS
Spark plug Standard IFR5L11 (NGK)
VK16PRZ11 (DENSO)
For extended high speed IFR6L11 (NGK)

riding

VK20PRZ11 (DENSO)

Spark plug gap

1.0 - 1.1 mm (0.039 — 0.043 in)

Ignition coil peak voltage

100 V minimum

CKP sensor peak voltage

0.7 V minimum

Ignition timing (“F” mark)

15° BTDC at idle

ELECTRIC STARTER SPECIFICATIONS

Unit: mm (in)

ITEM

STANDARD SERVICE LIMIT

Starter motor brush length

12.0 - 13.0 (0.47 —0.51) 6.5 (0.26)

LIGHTS/METERS/SWITCHES SPECIFICATIONS

ITEM SPECIFICATIONS

Bulb Headlight 12V-40/40 W x 2

Brake/taillight 12V-21/5 W x 2

Neutral indicator LED

Reverse indicator LED

4WD indicator LED

Coolant/engine oil temperature LED

indicator

MIL (PGM-FI indicator) LED

Meter light LED x 10
Fuse Main 30Ax2

Sub-fuse 15Ax1,10A x4
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GENERAL INFORMATION

FASTENER TYPE N-m (kgf-m, Ibf-ft) FASTENER TYPE N-m (kgf-m, Ibf-ft)
5 mm hex bolt and nut 5 (0.5, 3.6) 5 mm screw 4(0.4, 2.9)
6 mm hex bolt and nut 10 (1.0, 7) 6 mm screw 9 (0.9, 6.5)
8 mm hex bolt and nut 22 (2.2, 16) 6 mm flange bolt (8 mm head, small flange) 10 (1.0, 7)
10 mm hex bolt and nut 34 (3.5, 25) 6 mm flange bolt (8 mm head, large flange) 12 (1.2, 9)
12 mm hex bolt and nut 54 (5.5, 40) 6 mm flange bolt (10 mm head) and nut 12 (1.2, 9)
8 mm flange bolt and nut 26 (2.7, 20)
10 mm flange bolt and nut 39 (4.0, 29)
e Torque specifications listed below are for important fasteners.
e Others should be tightened to standard torque values listed above.
ENGINE
MAINTENANCE
. THREAD TORQUE
ITEM aTy DIA. (mm) N-m (kgf-m, Ibf-ft) REMARKS
Spark plug 1 14 22 (2.2, 16)
Valve adjusting screw lock nut 4 6 17 (1.7, 12)
Timing hole cap 1 14 10 (1.0, 7)
Engine oil drain bolt 1 12 25 (2.5, 18)
Engine oil filter center bolt 1 20 18 (1.8, 13)
LUBRICATION SYSTEM
, THREAD TORQUE
ITEM Ty DIA. (mm) N-m (kgf-m, Ibf-ft) REMARKS
QOil pump driven sprocket bolt 1 6 12 (1.2,9) Apply locking agent
FUEL SYSTEM
, THREAD TORQUE
ITEM Ty DIA. (mm) N-m (kgf-m, Ibf-ft) REMARKS
Insulator band screw (throttle body side) 1 5 - page 6-42
Insulator band screw (engine side) 1 5 - page 6-46
Throttle drum cover screw 1 4 1.5(0.15, 1.1)
Sensor unit mounting screw 3 5 3.4 (0.35, 2.5)
Fuel feed hose bracket screw 1 5 4.2 (0.43, 3.1)
Harness guide bracket screw 1 5 4.2 (0.43, 3.1)
Fuel injector/feed hose mounting bolt 2 5 5.1 (0.53, 3.8)
IACV mounting torx screw 2 5 2.1(0.21, 1.5)
COOLING SYSTEM
\ THREAD TORQUE
ITEM Ty DIA. (mm) N-m (kgf-m, Ibf-ft) REMARKS
Water pump impeller 4 7 12 (1.2, 9)
CYLINDER HEAD/VALVE/CAMSHAFT
, THREAD TORQUE
ITEM Ty DIA. (mm) N-m (kgf-m, Ibf-ft) REMARKS
Cylinder head cover cap nut 4 10 55 (5.6, 41) Apply engine oil
CYLINDER/PISTON
\ THREAD TORQUE
ITEM Ty DIA. (mm) N-m (kgf-m, Ibf-ft) REMARKS
Cylinder stud bolt 4 10 - page 10-7
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GENERAL INFORMATION

ALTERNATOR/STARTER CLUTCH

. THREAD TORQUE
ITEM aTy DIA. (mm) N-m (kgf-m, Ibf-ft) REMARKS
Starter clutch socket bolt 6 8 30 (3.1, 22) Apply locking agent
Recoil starter driven pulley bolt 1 12 108 (11.0, 80) Apply engine oil
Alternator stator bolt 3 6 10(1.0, 7)
CKP sensor mounting bolt 2 5 6 (0.6, 4.3) Apply locking agent
DRIVE TRAIN
. THREAD TORQUE
ITEM Ty DIA. (mm) N-m (kgf-m, Ibf-ft) REMARKS
Oil pass bolt 1 20 18 (1.8, 13)
Primary driven gear lock nut 1 16 108 (11.0, 80) Apply engine oil,
Lock nut: replace with
a new one
Stake
Stator shaft inner collar stopper pin 1 10 14 (1.4, 10) Apply locking agent
Torque converter lock nut 1 22 108 (11.0, 80) Apply engine oil,
Lock nut: replace with
a new one
Stake
Oil feed pipe setting cap 1 24 21 (2.1, 15)
LIGHTS/METERS/SWITCHES
\ THREAD TORQUE
ITEM aTY DIA. (mm) N-m (kgf-m, Ibf-ft) REMARKS
ECT sensor 1 10 12 (1.2, 9)
EOT sensor 1 10 12 (1.2,9)
FRAME
FRAME/BODY PANELS/EXHAUST SYSTEM
, THREAD TORQUE
ITEM Ty DIA. (mm) N-m (kgf-m, Ibf-ft) REMARKS
Front carrier and carry pipe bolt 8 8 37 (3.8, 27)
Rear carrier bolt 6 8 37 (3.8, 27)
Muffler band bolt 2 8 23(2.3,17)
Front exhaust pipe cover screw 3 5 3.2(0.33, 2.4)
Muffler heat protector screw 3 5 5.4 (0.55, 4.0)
Muffler cover screw 2 5 3.2(0.33, 2.4)
Footpeg bracket nut 4 8 32 (3.3, 24)
MAINTENANCE
, THREAD TORQUE
ITEM Ty DIA. (mm) N-m (kgf-m, Ibf-ft) REMARKS
Front differential oil filler cap 1 30 12 (1.2,9)
Front differential oil drain bolt 1 8 12 (1.2,9)
Rear final gear case oil filler cap 1 30 12 (1.2, 9)
Rear final gear case oil drain bolt 1 8 12 (1.2, 9)
Front master cylinder reservoir cap screw 2 4 2(0.2,1.4)
Tie-rod lock nut 4 12 54 (5.5, 40)
FUEL SYSTEM
, THREAD TORQUE
ITEM aTyY DIA. (mm) N-m (kgf-m, Ibf-ft) REMARKS
Bank angle sensor mounting bolt 2 4 1.5 (0.15, 1.1)
ENGINE REMOVAL/INSTALLATION
, THREAD TORQUE
ITEM aTy DIA. (mm) N-m (kgf-m, Ibf-ft) REMARKS
Lower engine hanger nut (left and right) 2 10 54 (5.5, 40)
Upper engine hanger bolt 1 10 54 (5.5, 40)
Upper engine hanger bracket bolt 2 8 32 (3.3, 24)
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GENERAL INFORMATION

SUB-TRANSMISSION/GEARSHIFT LINKAGE

. THREAD TORQUE
ITEM aTy DIA. (mm) N-m (kgf-m, Ibf-ft) REMARKS

Gear selector lever pivot nut 1 12 9 (0.9, 6.5)

Gear selector arm pinch bolt 2 6 16 (1.6, 12)

Gear selector cable lock nut 1 14 26 (2.7, 20)

FRONT WHEEL/SUSPENSION/STEERING
. THREAD TORQUE
ITEM aTy DIA. (mm) N-m (kgf-m, Ibf-ft) REMARKS

Handlebar lower holder nut 2 10 39 (4.0, 29) Lock nut: replace
with a new one

Front wheel nut 8 10 64 (6.5, 47)

Front wheel hub nut 2 16 78 (8.0, 58) Castle nut: tighten to
the specified torque
and further tighten
until its grooves
aligns with the cot-
ter pin hole

Front brake caliper bracket flange bolt 4 10 44 (4.5, 33) ALOC bolt: replace
with a new one

Front brake disc bolt 8 8 42 (4.3, 31) ALOC bolt: replace
with a new one

Front brake splash guard flange bolt 6 6 11 (1.1, 8) ALOC bolt: replace
with a new one

Shock absorber mounting nut 4 10 44 (4.5, 33) Lock nut: replace
with a new one

Brake hose clamp flange bolt 5 6 12 (1.2,9)

Upper arm pivot nut 2 10 34 (3.5, 25) Lock nut: replace
with a new one

Lower arm pivot nut 4 10 44 (4.5, 33) Lock nut: replace
with a new one

Upper and lower arm ball joint nut 4 12 29 (3.0, 22) Castle nut: tighten to
the specified torque
and further tighten
until its grooves
aligns with the cot-
ter pin hole

Tie-rod ball joint nut 4 12 54 (5.5, 40) Lock nut: replace
with a new one

Combination meter stay mounting nut 2 8 25 (2.5, 18)

Steering shaft end nut 1 14 108 (11.0, 80)

Steering shaft holder bolt 2 8 32 (3.3, 24)

Parking lock lever screw 1 6 7 (0.7, 5.1)

Rear brake lever pivot bolt 1 6 1(0.1, 0.7)

Rear brake lever pivot nut 1 6 6 (0.6, 4.3)

Parking stopper stay screw 1 4 2(0.2,1.4)

Parking stopper stay screw 1 6 2(0.2,1.4)

Brake light switch (left lever side) 1 4 1(0.1,0.7) Apply locking agent
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GENERAL INFORMATION

REAR WHEEL/SUSPENSION

, THREAD TORQUE
ITEM aTy DIA. (mm) N-m (kgf-m, Ibf-ft) REMARKS

Rear wheel nut 8 10 64 (6.5, 47)

Rear wheel hub nut 2 20 137 (14.0, 101) Castle nut: tighten to
the specified torque
and further tighten
until its grooves
aligns with the cot-
ter pin hole

Upper arm pivot nut (frame side) 4 10 34 (3.5, 25) Lock nut: replace
with a new one

Upper arm pivot nut (knuckle side) 2 12 54 (5.5, 40) Lock nut: replace
with a new one

Lower arm pivot nut 4 10 34 (3.5, 25) Lock nut: replace
with a new one

BRAKE SYSTEM
, THREAD TORQUE
ITEM Ty DIA. (mm) N-m (kgf-m, Ibf-ft) REMARKS

Brake hose oil bolt 5 10 34 (3.5, 25)

Front caliper bleed valve 2 8 5.4 (0.55, 4.0)

Front caliper slide pin flange bolt 2 8 23(2.3,17)

Front brake pipe 2 10 17 (1.7, 12)

Front brake lever pivot bolt 1 6 1(0.1,0.7)

Front brake lever pivot nut 1 6 5.9 (0.6, 4.3)

Front master cylinder holder bolt 2 6 12 (1.2, 9)

Rear brake caliper bleed valve 1 8 5.4 (0.55, 4.0)

Rear brake reservoir hose joint screw 1 4 2(0.2,1.4) Apply locking agent

Rear brake caliper parking nut 1 10 27 (2.8, 20)

Rear brake caliper bracket pin bolt 1 8 32 (3.3, 24)

Rear brake caliper pin retaining bolt 1 8 23 (2.3, 17)

Rear brake caliper mounting bolt 2 8 30 (3.1, 22) ALOC bolt: replace
with a new one

Rear brake disc bolt 5 6 20 (2.0, 14) ALOC bolt: replace
with a new one

FRONT DRIVING MECHANISM
, THREAD TORQUE
ITEM aTyY DIA. (mm) N-m (kgf-m, Ibf-ft) REMARKS

Differential ring gear bolt 10 8 49 (5.0, 36) Special bolt: replace
with a new one

Differential case cover bolt 2 10 49 (5.0, 36) Apply locking agent

4 8 25 (2.6, 19)

Differential final clutch bolt 3 8 25 (2.6, 19)

Differential mounting bolt 1 10 44 (4.5, 33)

Differential mounting nut 1 10 44 (4.5, 33) Lock nut: replace
with a new one

1 8 22 (2.2, 16)

Front vehicle speed sensor bolt 2 6 10(1.0,7)

Rear vehicle speed sensor bolt 2 6 10(1.0, 7)

Speed sensor cover stay bolt 2 6 10 (1.0, 7)

Rear vehicle speed sensor cover bolt 2 6 7 (0.7, 5.1)
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GENERAL INFORMATION

REAR DRIVING MECHANISM

. THREAD TORQUE
ITEM aTy DIA. (mm) N-m (kgf-m, Ibf-ft) REMARKS
Final gear case pinion bearing lock nut 1 64 98 (10.0, 72) Lock nut: replace
with a new one,
Stake
Pinion joint nut 1 16 108 (11.0, 80) Apply locking agent
Final gear case cover bolt 2 10 49 (5.0, 36) Apply locking agent
4 8 25 (2.6, 19)
Final gear case mounting nut (main 2 10 34 (3.5, 25) Lock nut: replace
frame) with a new one
Final gear case mounting nut (sub-frame) 2 10 39 (4.0, 29) Lock nut: replace
with a new one
Sub-frame joint nut 4 10 34 (3.5, 25)
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GENERAL INFORMATION

LUBRICATION & SEAL POINTS

ENGINE

MATERIAL

LOCATION

REMARKS

Molybdenum disulfide
solution (a mixture of
engine oil and molybde-
num disulfide grease in a
ratio of 1:1)

Water pump impeller shaft sliding surface
Camshaft cam lobes

Rocker arm shaft sliding surfaces

Valve stems (valve sliding surface)

Piston pin outer surface

Starter driven gear bearing

Starter reduction gear shaft splines

Starter reduction gear teeth

Starter motor shaft splines

Crankshaft torque converter contact surface

Engine oil

Oil strainer rubber seal

Rocker arm followers and adjusting screw tips

Cam chain

Cam followers (entire surface)

Cylinder head cap nut threads and seating surfaces
Connecting rod small end inner surface

Piston outer surface and piston pin hole

Piston rings

Cylinder bore

Starter sprag clutch (entire surface)

Recoil starter driven pulley bolt threads and seating
surface

Shift fork shaft

Shift drum guide groove

Transmission gear teeth and sliding surfaces
Mainshaft, countershaft and output shaft journals
Primary driven gear lock nut threads and seating sur-
face

Torque converter sprag clutch and bearings

Torque converter lock nut threads and seating surface
Oil feed pipes (entire surface)

Each bearing rotating area

Each O-ring

Each oil seal lips

Molybdenum disulfide
grease

Camshaft cam surface

Specified area (page 9-18)

Multi purpose grease

Recoil starter driven pulley oil seal lips
Recoil starter drive pulley pivot

Locking agent

Recoil starter center bolt

Ignition pulse generator bolt threads
Starter clutch bolt threads

Shift return spring pin threads

Shift drum stopper arm pivot bolt threads
Oil pump driven sprocket bolt threads
Cam chain tensioner pivot bolt threads

Sealant (Three Bond 1215
or equivalent)

Alternator wire grommet seating surface
Front crankcase cover mating surface
Crankcase mating surface

Specified area (page 14-58)
Specified area (page 13-13)
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GENERAL INFORMATION

FRAME

MATERIAL

LOCATION

REMARKS

Multi purpose grease
(NLGI #2)

Throttle cable ends

Throttle cable adjuster threads

Throttle lever pivot and dust seal lips

Rear brake lever pivot

Parking lock arm pivot (screw)

Steering shaft bushing inner surface

Steering shaft dust seal lips

Front knuckle outer dust seal lips

Front knuckle inner dust seal lips

Front upper arm pivot bushings

Front upper arm pivot dust seal lips

Front shock absorber lower bearing (upper arm)
Front shock absorber lower pivot dust seal lips (upper
arm)

Rear knuckle dust seal lips

Rear upper arm pivot bearings (frame side)
Rear upper arm pivot bushings (knuckle)

Rear lower arm pivot bushings

Rear suspension arm pivot dust seal lips

Rear brake pedal pivot

Rear brake pedal pivot dust seal lips

Rear brake cable ends

Differential oil seal lips (2 places; drive shafts)
Differential O-rings (3 places)

Differential final clutch inside (dust seals and bearing)
Vehicle speed sensor O-rings

Final gear case oil seal lips (4 places)

Final gear case O-rings (3 places)

Gear selector lever pivot

Gear selector lever gate grooves

Apply2-3g

Fillup25-3g

Fill up 2.5 - 3 g per each
seal
Fill up 3 g per each bearing

Molybdenum disulfide
grease

Steering shaft splines

Rear suspension arm pivot bolt head and O-rings
(knuckle side)

Front propeller shaft seal outer surfaces (2 places)
Output shaft joint splines (front propeller shaft side)
Output shaft joint splines (engine side)
Differential pinion joint splines

Front drive shaft splines (wheel side)

Rear propeller shaft seal outer surface

Final gear case pinion joint splines (rear propeller
shaft side)

Universal joint bearing

Universal joint splines (both sides)

Rear drive shaft splines (each end)

Filup5-8g
Filup5-8g
Filup5-8g

Molybdenum disulfide
paste

Rear shock absorber pivot bushings (upper and lower)
Rear shock absorber pivot dust seal lips

NKG205 (KYODO YUSHI)

Front drive shaft inboard joint inside

Fill up 40 — 60 g per each
joint

NKG106 (KYODO YUSHI)

Front drive shaft outboard joint inside

Fill up 55 — 75 g per each
joint

NKG205 (KYODO YUSHI)

Rear drive shaft inboard joint inside

Fill up 60 — 80 g per each
joint

NKG106 (KYODO YUSHI)

Rear drive shaft outboard joint inside

Fill up 45 — 65 g per each
joint

Silicone grease

Front brake lever-to-master piston contacting area
Front brake lever pivot bolt

Brake caliper dust seal lips

Brake caliper slide pin boot grooves and boots inside

Cable lubricant

Throttle cable outer inside
Rear brake cable inside
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GENERAL INFORMATION

MATERIAL

LOCATION

REMARKS

DOT4 brake fluid

Brake master cylinder piston and cups
Brake caliper piston and piston seals

Honda bond A or Honda

Hand Grip Cement (U.S.A.

only) or equivalent

Handlebar grip rubber inside
Air cleaner housing-to-connecting tube (throttle body
and intake duct) mating areas

Locking agent

Cooling fan motor shaft threads
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GENERAL INFORMATION

CABLE & HARNESS ROUTING

DRIVE MODE SELECT
i W
SWITCH WIRE

THROTTLE CABLE LEFT HANDLEBAR
SWITCH WIRE

g

\SY: AR
— w’éfg\ IGNITION
% S SWITCH
X ‘Q&Z\% \ WIRE
%\ g
“&ﬁx‘ /
BRAKE HOSE A ‘ ',”;D' ).
‘;?d?’
Wi

FRONT BRAKE SWITCH/ BRAKE LIGHT

SWITCH WIRE
2WD/4WD SELECT BRAKE LIGHT SWITCH WIRE
SWITCH WIRE LEFT HANDLEBAR
DRIVE MODE SELECT SWITCH WIRE
SWITCH WIRE
GPS model:

GPS RECEIVER
GPS RECEIVER 6P CONNECTOR

COMBINATION METER
COMBINATION METER WIRE

7
IGNITION SWITCH WIRE
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GENERAL INFORMATION

RIGHT HANDLEBAR:

DRIVE MODE SELECT
THROTTLE CABLE SWITCH WIRE

THROTTLE CABLE

2WD/4WD SELECT
SWITCH WIRE

FRONT BRAKE SWITCH
(for starting inhibitor)

........ = REAR BRAKE LIGHT
SWITCH (Lever side)

SKY BLUE WIRE (FRONT SIDE)

GRAY WIRE (REAR SIDE) BLACK WIRE (FRONT SIDE)

GREEN WIRE (REAR SIDE)

LEFT HANDLEBAR:

FRONT BRAKE
SWITCH WIRE

LEFT HANDLEBAR
SWITCH WIRE
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GENERAL INFORMATION

FUEL LEVEL
SENSOR WIRE

PCM (POWERTRAIN
CONTROL MODULE)

SIPHON HOSE
OVERFLOW HOSE

REAR BRAKE CABLE

MAIN WIRE HARNESS
THROTTLE CABLE

SHIFT SOLENOID
SUB-HARNESS

FINAL DRIVE V(
BREATHER HOSE \;_J }1

DIFFERENTIAL p X
BREATHER HOSE .)i

FUEL LEVEL SENSOR 2P

(NATURAL) CONNECTOR FAN MOTOR
BREATHER HOSE

HEADLIGHT SUB-HARNESS
3P (BLACK) CONNECTOR
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GENERAL INFORMATION

THROTTLE CABLE

ACCESSORY SOCKET
REAR BRAKE CABLE

WT
e

|ﬁ§?§

FUEL TANK BREATHER HOSE

FUEL LEVEL SENSOR

\' \‘ /\
IR
[l

FUEL LEVEL SENSOR WIRE

FRONT BRAKE HOSE HARNESS CLIP: .
— Combination meter wire

- 2WD/4WD select switch wire

— Ignition switch wire

— Left handlebar switch wire

— Drive mode select switch wire

— Front brake switch/brake light switch wire
— Accessory socket wire
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GENERAL INFORMATION

HARNESS CLIP:

— Combination meter wire

— Ignition switch wire

- 2WD/4WD select switch wire
— Left handlebar switch wire

— Drive mode select switch wire

- Front brake switch/brake light switch wire
— Accessory socket wire

— Differential breather hose

— Final gear case breather hose

HARNESS CLIP:

— Ignition switch wire

— Front brake switch/brake light switch wire
— Drive mode select switch wire

— Left handlebar switch wire

— Bank angle sensor wire

IGNITION SWITCH 4P
(NATURAL) CONNECTOR

HANDLEBAR SWITCH
10P (LIGHT GREEN)
CONNECTOR

ACCESSORY SOCKET <
2P (WHITE)
CONNECTOR
A
=7 -l '.‘ \,,7 N
PSS o)
RS
BRAKE HOSE \ @ @

HARNESS CLIP:

- Front VS sensor wire

— Rear VS sensor wire

— Front final clutch wire

— Differential breather hose

QVE—
~— DIFFERENTIAL
BREATHER HOSE

FRONT FINAL
CLUTCH WIRE

REAR VS
SENSOR

FRONT VS
SENSOR
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GENERAL INFORMATION

FRONT FINAL CLUTCH 2P
(GREEN) CONNECTOR

REAR VS SENSOR

FRONT FINAL
CLUTCH WIRE

REAR VS SENSOR WIRE

DIFFERENTIAL
BREATHER \
HOSE

AN ’

DIFFERENTIAL BREATHER HOSE

1-25



GENERAL INFORMATION

RIGHT FRONT
BRAKE HOSE

RIGHT FRONT
BRAKE HOSE
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GENERAL INFORMATION

FAN MOTOR BREATHER HOSE COMBINATION METER COMBINATION METER 4P
14P (GRAY) CONNECTOR (NATURAL) CONNECTOR
ACCESSORY SOCKET
2P (WHITE)
CONNECTOR
‘j .
COMBINATION
METER 4P
(NATURAL)
CONNECTOR
N
4AWD SWITCH 2P (BLACK)
FAN MOTOR 2P FRONT FINAL CLUTCH2P  CONNECTOR
(NATURAL) CONNECTOR (GREEN) CONNECTOR

FRONT VS SENSOR 3P
(BLUE) CONNECTOR

SHIFT SOLENOID
SUB-HARNESS 6P
(NATURAL)
CONNECTOR

REAR VS SENSOR 3P (YELLOW)
CONNECTOR

1-27



GENERAL INFORMATION

FINAL GEAR CASE
BREATHER HOSE
MAIN WIRE HARNESS

FUEL PUMP 2P (BLACK)
CONNECTOR

REAR BRAKE
CABLE

FRONT STOP SWITCH 4P
(NATURAL) CONNECTOR

BANK ANGLE
SENSOR 3P (GREEN)
CONNECTOR

MODE SELECT SWITCH
3P (BLACK) CONNECTOR
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GENERAL INFORMATION

SPARK PLUG WIRE

IGNITION COIL
NPV, ol /
4 ’ V S -
il |
Q\ D)
N}

SHIFT SOLENOID B
2P (BROWN)
CONNECTOR

LOWER ~LC SHIFT SOLENOID A
RADIATOR J K(” 2P (BLACK)
HOSE CONNECTOR

OIL COOLER

HOSES SHIFT SOLENOID CLUTCH PC SOLENOID

SHIFT CONTROL CABLE FINAL GEAR CASE

BREATHER HOSE
FRAME GROUND CABLE
] MAIN WIRE HARNESS

MAIN WIRE
HARNESS

20 -40°
d

BYPASS HOSE

STARTER MOTOR CABLE WATER HOSE

BATTERY GROUND CABLE

1-29



GENERAL INFORMATION

FUEL HOSE (TANK-TO-PUMP) UPPER RADIATOR HOSE

THROTTLE CABLE \\ﬁ
// < '4 ‘
| \\\// \ (&

FUEL FEED HOSE

SHIFT CONTROL CABLE

FUEL FEED HOSE THROTTLE CABLE

INJECTOR 2P (GRAY)
CONNECTOR

O

GEAR POSITION
SWITCH 3P
(NATURAL)
CONNECTOR

‘ \ D \\ = . % “ Z /
e L0
THROTTLE BODY m m

IACV 4P (BLACK)
HARNESS CONNECTOR
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GENERAL INFORMATION

ECT SENSOR 2P MAP/TP SENSOR 5P
(BLACK) CONNECTOR (BLACK) CONNECTOR

REAR BRAKE CABLE

STARTER MOTOR CABLE GEAR POSITION SWITCH 3P
ALTERNATOR WIRE (NATURAL) CONNECTOR

GEAR POSITION SWITCH WIRE

REAR BRAKE SWITCH
2P (GREEN)
CONNECTOR

MAIN WIRE HARNESS

ALTERNATOR
FINAL GEAR CASE 5P (NATURXL)
BREATHER HOSE CONNECTOR

BATTERY GROUND CABLE

EOT SENSOR 2P (BLACK)
CONNECTOR
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GENERAL INFORMATION

REAR BRAKE CABLE

REAR BRAKE CALIPER REAR BRAKE HOSE REAR MASTER CYLINDER

BRAKE/TAILLIGHT 3P (BLACK) CONNECTOR

\| |
S )
MAIN WIRE j; IAT SENSOR
HARNESS <= | ) / 2P (BLACK)
S ‘ " N 71/;‘ .~ _ CONNECTOR
o 0 l — Z
S A
!‘ | | “

e

e — 5
(( S

|

7

4
& .
\ |
| L
—
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GENERAL INFORMATION

FUSE BOX BATTERY SUB-HARNESS 2P

\ (NATURAL) CONNECTOR

STARTER RELAY 2P
(NATURAL) CONNECTOR

BATTERY BRAKE RESERVOIR HOSE

REAR BRAKE
SWITCH WIRE

BATTERY GROUND
CABLE
e
6’?‘\ MAIN WIRE
N e HARNESS
[l
FINAL GEAR
CASE BREATHER
HOSE
STARTER

REGULATOR/
RECTIFIER

MOTOR CABLE

RELAY MODULE 8P (GRAY) STARTER RELAY 2P
CONNECTOR (NATURAL) CONNECTOR
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GENERAL INFORMATION

FINAL GEAR CASE

BREATHER HOSE

REAR BRAKE CALIPER \/
\‘ \ _— \/ =~
A/ NS el ‘
) |

REAR BRAKE HOSE
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GENERAL INFORMATION

LEFT HEADLIGHT
RIGHT HEADLIGHT /

HEADLIGHT SUB-
HARNESS

@

FRONT CARRIER PIPE

HEADLIGHT SUB-HARNESS

LEFT TAILLIGHT RIGHT TAILLIGHT

TAILLIGHT SUB-HARNESS
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GENERAL INFORMATION

AUSTRALIA type only:

DRIVE MODE SELECT
SRR SO e
SWITCH WIRE

THROTTLE CABLE LEFT HANDLEBAR
SWITCH WIRE
<
S Sl
N )
IGNITION ~ // &
Q SWITCH p
N WIRE :
\V 170
’ 'rl
— H/ REAR BRAKE CABLE
BRAKE HOSE
©

2WD/4WD SELECT FRONT BRAKE SWITCH/

BRAKE LIGHT HORN WIRE
SWITCH WIRE BRAKE LIGHT SWITCH WIRE SWITCH WIRE
DRIVE MODE SELECT
SWITCH SVIRES LEFT HANDLEBAR
SWITCH WIRE

LEFT HANDLEBAR:
HORN SWITCH

FRONT BRAKE
SWITCH WIRE HORN WIRE

LEFT HANDLEBAR
SWITCH WIRE
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GENERAL INFORMATION

AUSTRALIA type only:

HARNESS CLIP:

— Combination meter wire

— Ignition switch wire

- 2WD/4AWD select switch wire
— Left handlebar switch wire

- Drive mode select switch wire

— Front brake switch/brake light switch wire

— Accessory socket wire

— Differential breather hose

— Final gear case breather hose
— Horn wire

HARNESS CLIP:

— Ignition switch wire

— Front brake switch/brake light switch wire
— Drive mode select switch wire

— Left handlebar switch wire

— Bank angle sensor wire

IGNITION SWITCH 4P
(NATURAL) CONNECTOR

HANDLEBAR SWITCH
10P (LIGHT GREEN)
CONNECTOR

‘DIFFERENTIAL
BREATHER HOSE

FRONT FINAL
CLUTCH WIRE

i 8 REAR VS
d’ S " SENSOR
h WIRE
e lnnﬂgmm___
ACCESSORY SOCKET o=
2P (WHITE) —
CONNECTOR < FRONTVS
SENSOR
O
/‘ HORN
A g
— 4 wh
= ‘L—
SO Oloy
=
BRAKE HOSE S / O,

HARNESS CLIP:

- Front VS sensor wire

— Rear VS sensor wire

— Front final clutch wire

- Differential breather hose
— Horn wire
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GENERAL INFORMATION

AUSTRALIA type only:

REAR BRAKE CABLE

THROTTLE CABLE

FAN MOTOR

FINAL DRIVE BREATHER HOSE

BREATHER HOSE

DIFFERENTIAL

BREATHER HOSE a)f& N Q_ O
™
S NATS T LR N

FUEL LEVEL SENSOR 2P
(NATURAL) CONNECTOR

HEADLIGHT SUB-HARNESS
3P (BLACK) CONNECTOR

HORN WIRE

DIFFERENTIAL
BREATHER HOSE

HORN WIRE

REAR VS SENSOR WIRE

FRONT FINAL CLUTCH WIRE

~A~_ 1

FRONT VS SENSOR WIRE HORN UNIT
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GENERAL INFORMATION

EMISSION CONTROL SYSTEMS

The U.S. Environmental Protection Agency (EPA), and the California Air Resources Board (CARB) require that off-road
motorcycle or ATV comply with applicable exhaust emissions standards and evaporative emissions standards during its
useful life, when operated and maintained according to the instruction provided.

SOURCE OF EMISSIONS

The combustion process produces oxides of nitrogen (NOx), carbon monoxide (CO) and hydrocarbons (HC). Controlling
oxides of nitrogen and hydrocarbon emissions is very important because, under certain conditions, they react to form
photochemical smog when subjected to sunlight. Carbon monoxide does not react in the same way, but it is toxic.

Honda Motor Co., Ltd. utilizes various system to reduce carbon monoxide and hydrocarbons.

EXHAUST EMISSION CONTROL SYSTEM

The exhaust emission control system is composed of the PGM-FI system.

No adjustments should be made. The exhaust emission control system is separate from the crankcase emission control
systems.

CRANKCASE EMISSION CONTROL SYSTEM

The engine is equipped with a closed crankcase system to prevent discharging crankcase emissions into the atmosphere.
Blow-by gas is returned to the combustion chamber through the air cleaner and throttle body.

AIR CLEANER

THROTTLE BODY

CRANKCASE BREATHER HOSE

<:| Fresh air
S oo o

SERVICING THE HONDA

U.S.A. Only

Maintenance, replacement or repair of the emission control devices and systems may be performed by any motorcycle/
ATV repair establishment or individual using parts that are "certified" to EPA standards.

PROHIBITED ACTIONS
The following prohibitions apply to everyone with respect to the engines emission control system.

You may not remove or disable any device or element of design that may affect an engine’s emission levels. This
restriction applies before and after the engine in placed in service.

Vehicles that are used only for competition are exempt from this prohibition.
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GENERAL INFORMATION

NOISE EMISSION CONTROL SYSTEM

TAMPERING WITH THE NOISE CONTROL SYSTEM IS PROHIBITED: US Federal laws prohibit, or Canadian provincial laws
may prohibit the following acts or the causing thereof: (1) The removal or rendering inoperative by any person, other than
for purposes of maintenance, repair or replacement, of any device or element of design incorporated into any new vehicle
for the purpose of noise control prior to its sale or delivery to the ultimate purchaser or while it is in use; or (2) the use of
the vehicle after such device or element of design has been removed or rendered inoperative by any person.

AMONG THOSE ACTS PRESUMED TO CONSTITUTE TAMPERING ARE THE FOLLOWING ACTS:

1. Removal of, or puncturing the muffler, baffles, header pipes or any other component which conducts exhaust gases.

2. Removal of, or puncturing of any part of the intake system.

3. Lack of proper maintenance.

4. Replacing any moving parts of the vehicle, or parts of the exhaust or intake system, with parts other then those
specified by the manufacturer.

REBUILT ENGINE

When you rebuild your engine including a major overhaul in which you replace the engine’s pistons or power assemblies
or make other changes that significantly increase the service life of the engine, the vehicle will continue to comply with all
emissions regulations if you:

— Make sure you are technically qualified to rebuild the engine and have the proper tools

— Diagnose and respond to all Diagnostic Trouble Codes (DTC), and clear all DTCs after addressing their cause
— Use only Genuine Honda parts or equivalents

— Make sure to maintain all specifications as described in this Service Manual
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2. TECHNICAL FEATURES
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TECHNICAL FEATURES
PCM (POWERTRAIN CONTROL MODULE)

The engine and drivetrain systems of this model are controlled by the PCM; the ECM (Engine Control Module) and TCM
(Transmission Control Module) are integrated into the PCM.

The PCM controls the following systems:

¢ Engine management system
— PGM-FI system
— Ignition system
— Cooling fan control system
¢ Drivetrain system
— A/T (Automatic Transmission) system
— Selectable 4WD system

7

PGM-FI SYSTEM

This PGM-FI system for the ATV is composed of the fuel pump, throttle body and its electronic control system by PCM.
This system controls and manages the engine operation, and enhances the emission control performance, fuel economy,
starting performance and driveability when compared to a conventional carburetor.

DRIVETRAIN SYSTEM

This manual describes the A/T system and selectable 4WD system as "drivetrain" system. The PCM controls the front final
clutch located in the differential by selecting the 2WD/4WD switch. The PCM also controls the A/T system as described in
AUTOMATIC TRANSMISSION system feature (page 2-7).

SELF-DIAGNOSTIC FUNCTION

The PCM has a fail-safe function and also a self-diagnostic function for the PGM-FI, A/T and selectable 4WD system. Some
detection items (sensors, etc...) are shared by the PGM-FI and drivetrain systems and so their failure may affect the opera-
tion of both systems.

If both PGM-FI and DRIVETRAIN DTCs are indicated at the same time, troubleshoot the PGM-FI system first then check all
DTCs again.
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TECHNICAL FEATURES

PGM-FI SYSTEM
INTEGRATED SENSOR THROTTLE BODY

This model is equipped with a throttle body that integrates the following sensors and device. This throttle body achieves a
compact design with simplified inspection capabilities.
e MAP (Manifold Absolute Pressure) sensor: detects the intake air pressure
TP (Throttle Position) sensor: detects the throttle opening position
IACV (Idle Air Control Valve): controls the engine idle speed and enhances the starting
These components can be removed from the throttle body.

INJECTOR

THROTTLE BODY

MAP SENSOR

TP SENSOR




TECHNICAL FEATURES
IACV (ldle Air Control Valve)

The IACV consists of a step motor and a slide valve, and controls the amount of air bypassed around the closed throttle
valve. With the ignition switch ON, the amount of idle air is determined from information detected by the ECT sensor. Dur-

ing engine start-up or while maintaining idle (throttle valve closed), the amount of inlet air is adjusted by various sensors'
information.

This system eliminates the need for a manual idle speed adjustment and high altitude adjustment settings.

THROTTLE BODY IACV

STEP MOTOR

/

|~ SLIDE VALVE

AIR BYPASS

OPERATION

The PCM controls the IACV during engine idling only, so the PCM stops controlling the IACV and leaves it in the closed
position when the PCM detects the following:

e Throttle valve open
¢ Neutral switch off (in gear)

During engine idling and warm up, from the time the ignition switch is turned ON, the PCM controls the IACV step motor
as follows:
With the ignition switch ON
¢ When the ignition switch is turned ON, the IACV is initialized and
the step motor will operate:
the slide valve goes from open-to close-to the open position

STEP MOTOR

Engine starting and warm up

¢ While the throttle valve is closed, the bypass opening is optimized
by the IACV, and the correct amount of inlet air passes through
allowing proper engine starting.

e After the engine has started, the PCM controls the IACV step motor
to adjust the slide valve position by processing various sensor's
information. This results in a reduced amount of bypassed air com-
pared to the amount during engine start-up, and initiates engine
warm-up for several minutes.

i

SLIDE VALVE
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TECHNICAL FEATURES

After warming up - idling

e When the PCM receives input signals that indicate the completion
of engine warm-up, it operates the step motor to move the slide
valve to the downward. This results in a reduced amount of
bypassed air compared to the amount during engine warm-up,
which maintains proper engine idle speed.

BANK ANGLE SENSOR

STEP MOTOR

SLIDE VALVE

The bank angle sensor is located under the steering cover, it detects a vehicle rollover and interrupts the ignition/fuel sys-
tem control. The bank angle sensor system controls the power supply for the injector, ignition coil and fuel pump directly

through the engine stop relay.

(0] "
@ b—

MAINE

FUSES IGNITION ST/ECM

SWITCH FUSE
0 Ve
BATTERY
O\ O
FIIGN
FUSE ENGINE STOP
SWITCH
BANK ANGLE
SENSOR
1
OPERATION

When the vehicle topples over or tilts over 70 degrees horizontal or 135
degrees cross direction, the pendulum magnet inside the bank angle
sensor tilts and turns the reed switch on. Then, the bank angle sensor
opens the engine stop relay.

INJECTOR

SRS
—

IGNITION
COIL

FUEL PUMP

NORMAL
POSITION

70° BANK ANGLE POSITION

70° ,(appl"oximately)

©

N

70° (approximately)
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TECHNICAL FEATURES
FUEL SUPPLY SYSTEM

The fuel supply system is composed of the fuel tank, sub fuel tank, fuel hoses, fuel vapor return hose, throttle body, and
injector. While riding in bumpy conditions, the fuel supply from the fuel tank may be unstable because of changes in the
vehicle attitude. To stabilize the supply of fuel, this system is equipped with a sub fuel tank between the fuel tank and throt-
tle body. The fuel pump and pressure regulator are located inside the sub fuel tank.

The fuel hose has a quick connector at the sub fuel tank joint. Before disconnecting the quick connector, always relieve the
fuel pressure (page 6-32).

FUEL TANK

SUB FUEL TANK
- FUEL PUMP
- PRESSURE REGULATOR

THROTTLE BODY

OPERATION

Fuel flows through the fuel strainer inside the fuel tank to the fuel hose (low pressure). Inside the sub fuel tank, fuel flows
though the fuel filter and is fed by the fuel pump though the fuel hose (high pressure) to the injector.

The fuel pressure through the fuel pump is regulated by a pressure regulator that is located in the fuel passage in the sub
fuel tank and always kept under 343 kPa.

Fuel vapor generated in the sub fuel tank is returned to the fuel tank through the fuel vapor return hose.
FUEL FLOW CHART

FUEL TANK

VAPOR RETURN HOSE

<mm FUEL FLOW

SUB FUEL TANK

- FUEL PUMP /

- PRESSURE REGULATOR
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TECHNICAL FEATURES

AUTOMATIC TRANSMISSION SYSTEM
OUTLINE

This three-speed A/T (Automatic Transmission) system controls gear selection by means of the A/T mechanism that con-
sists of the torque converter and the 3 shift clutches (hydraulic clutch).

To control the hydraulic clutch and to shift, the system changes the supply of hydraulic pressure to each clutch (1st, 2nd,
3rd) by activating the respective spool valves with the corresponding solenoid valves. Each solenoid valve is controlled by
the PCM, that detects the signal from each sensor and switch.

The hydraulic oil for this system is the engine oil, which is supplied from the ordinary oil pump for engine lubrication (page
5-2).

The valve body which incorporates solenoid valves and spool valves that control the clutch hydraulic pressure is laid out
independently on the crankcase cover to facilitate maintenance (page 14-47)

The sub-transmission is laid out in front of the output shaft, and selecting Drive-Neutral-Reverse can be made mechani-
cally by operating the selector lever located near the drivers seat.

TORQUE CONVERTER
PRIMARY DRIVE GEAR

:

MAINSHAFT

SUB-TRANSMISSION
(COUNTERSHAFT)

1st SHIFT CLUTCH

I ni— N
COUNTE RéﬁAFT W

2nd SHIFT CLUTCH

OUTPUT SHAFT
3rd SHIFT CLUTCH

OUTPUT DRIVEN GEAR
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TECHNICAL FEATURES

TORQUE CONVERTER
STRUCTURE

Pump

The pump, directly connected to the crankshaft, converts engine output (torque) into oil flow.

Turbine

Receiving the oil from the pump, the turbine transmits the torque to the transmission by way of the primary drive gear.
Stator

The stator changes the direction of the oil flow drained from the turbine. It drains the oil toward the pump.

Stator Shaft

It transmits the stator rotation to the one-way clutch.

Stator One-way Clutch

The stator one-way clutch locks the stator at stalling and it releases (rotates) the stator at coupling (page 2-8).

Inner Collar

The inner collar, prevented from turning by the stopper pin fixed on the crankcase, stops the rotation force at stalling,
which is transmitted from the stator by way of the one-way clutch.

Engine Brake One-way Clutch

When the engine braking is applied, the engine brake one-way clutch directly transmits the input torque from the pri-
mary drive gear to the crankshaft. This allows the machine to slow down by engine braking.

Seal Ring and Seal Collar

The seal ring and seal collar are provided to prevent oil leakage.

TURBINE BLADES

PUMP BLADES ENGINE BRAKE ONE-WAY CLUTCH
e o SEAL RINGS
STATOR BLADES ~ STATOR ONE-WAY CLUTCH

N 8 W

JJ
]

Hydraulic Oil I % > To crankpin and piston

SEAL COLLAR INNER COLLAR

CRANKSHAFT o

STATOR SHAFT

7 STOPPER PIN
PRIMARY DRIVE GEAR

OPERATION PRINCIPLE

1.

Oil Flow:

The oil in the torque converter flows in this order; from the pump, to the turbine, and to the stator. The oil is supplied
from the inside of the pump, and the excess oil is drained from the turbine. The torque converter is cooled down by
draining (exchanging) the excess oil.

. Stall Range:

When the difference of rotation speed between the pump and turbine is large, the stator turns in the reverse direction
from that of the turbine by receiving the reaction force from the turbine. As this motion is locked by the one-way clutch,
the counter torque is applied to the stator. To balance the rotation direction, the turbine torque (output torque) becomes
the sum of the pump torque and counter torque of the stator. Therefore, the output torque is amplified by the amount of
counter torque of the stator.

Coupling Range:

When the difference of rotation speed between the pump and turbine is small (0.8 or more), the reaction force applied
from the turbine to the stator is small and the stator turns in the same direction as that of the turbine. As the torque is
not amplified this time, the torque ratio is about 1.0 and the torque transfer efficiency to speed ratio changes in the ratio
of 1:1.

Engine Braking:

The input force from the primary drive gear is directly transmitted to the crankshaft by the one-way clutch, which pro-
duces the engine braking (Same as the conventional ATV).
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TECHNICAL FEATURES

HYDRAULIC VALVE FUNCTION

Sub-transmission =

A/T Clutch Pressure Control Solenoid Valve (Linear Solenoid Valve)

The A/T Clutch PC solenoid valve controls the vehicle creep by diverting the hydraulic pressure that flows to the entire
clutch system to the linear valve.

Shift Solenoid Valves (A and B)

The shift solenoid valves control the shift timing by supplying and shutting off hydraulic pressure to activate the shift
valves.

Shift Valves (1-2 and 2-3)

The shift valves switch the hydraulic circuits to the three clutches.

Orifice Control Valve (2nd and 3rd)

The orifice control valves operate when clutch fluid pressure rises during shifting. It releases the pressure to reduce
shift shock.

Emergency Valve

The emergency valve is used when the hydraulic pressure is shut off by a faulty clutch PC solenoid valve (stuck;
mechanical lock), and the vehicle is hindered from running. Open the bypass oil circuit manually to supply hydraulic
fluid. (In this case, the transmission is held in 2nd range and the vehicle creeps during idling.)

3rd SHIFT CLUTCH

2nd SHIFT CLUTCH

3rd ORIFICE 1st SHIFT CLUTCH
\ CONTROL
- 3 VALVE
X
l] 2ndORIFICE = SHIFT
L] 1 ek —<  controL  {[llE7
- - VALVE & SOLENOID
X

VALVE A

i

l

2-3 SHIFT VALVE

X X

TORQUE CONVERTER SHIFT 1-2 SHIFT i
SOLENOID
VALVE B

EMERGENCY VALVE

Cylinder head < Crankshaft
Alternator ‘—% 1

RELIEF
VALVE

A/T CLUTCH PC
SOLENOID VALVE

OIL FILTER

j OIL STRAINERS

——]
OIL TA

OIL PUMP

2-9



TECHNICAL FEATURES
SHIFT CLUTCH HYDRAULIC CIRCUIT AND OPERATION

This system activates the A/T clutch PC solenoid valve, shift solenoid valve A and B as the PCM detects the following sig-
nals:

— throttle angle

— vehicle speed

— sub-transmission gear position (D - N - R)
— drive mode (AUTO - ESP)

— engine oil temperature

It controls the shift clutches for the situation according to the combination of the respective solenoid valves operation.

Gear in Neutral

Gear position | Clutch PC Shift Solenoid Shift Clutch
Solenoid A B 1st 2nd 3rd
Neutral ON OFF OFF - - -

e The hydraulic passage is the same as the transmission being in the 2nd range. The A/T clutch PC solenoid valve is on
(valve closed) and the hydraulic oil that flows to all shift clutches is shut off. Therefore, all clutches are inactive.

3rd SHIFT CLUTCH

2nd SHIFT CLUTCH

3rd ORIFICE
SONTROL 1st SHIFT CLUTCH
VALVE
X 2nd ORIFICE
"=  CONTROL
A  SOLENOID

ALVE
il
i

TORQUE CONVERTER

B
SHIFT EMERGENCY
- SOLENOID VALVE
VALVE
—]
i_m_ — — ]
L]
— A/T CLUTCH PC

SOLENOID VALVE

OIL PUMP
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TECHNICAL FEATURES

1st gear and Reverse gear

Gear position A/T Clutch Shift Solenoid Shift Clutch
PC Solenoid A B 1st 2nd 3rd
1st/Reverse (idling) ON ON OFF "Engaged" - -
1st/Reverse (riding) OFF ON OFF "Engaged" - -

e The hydraulic passage is connected to supply hydraulic oil to the 1st shift clutch, and the clutch is engaged.
Oil is supplied by way of: A/T clutch PC solenoid valve = 1-2 Shift valve = 1st Shift clutch

(Oil is drained by way of:

2nd Shift clutch = 2-3 Shift valve = 1-2 Shift valve

3rd Shift clutch = 2-3 Shift valve)

e Atidling, the A/T clutch PC solenoid valve is on (valve closed) to eliminate vehicle creep.

At start up, the A/T clutch PC solenoid valve controls the clutch hydraulic pressure to the linear valve according to the

signal from the PCM.

At riding, the A/T clutch PC solenoid valve is off (valve open) supplying sufficient hydraulic oil to the shift clutch.
e Control of the hydraulic passage during driving in Reverse gear is the same. However, the vehicle can be driven only in

the 1st-hold mode (no shift).

3rd SHIFT CLUTCH

2nd SHIFT CLUTCH

TORQUE CONVERTER

2-3 SHIFT VALVE

OIL PUMP

3rd ORIFICE
CONTROL
VALVE
e e 2nd ORIFICE  ——,
—_ CONTROL
T VALVE “ E

=
AEE i A —

T =
oo ) e O

1st SHIFT CLUTCH

A SHIFT
SOLENOID

@I@ VALVE
il

B LN NN Vo
SOLENOID ; P = VALVE
VALVE !
I
—]
s - - J]
L]
> A/T CLUTCH PC

SOLENOID VALVE
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TECHNICAL FEATURES
Riding in 2nd range

Gear position | A/T Clutch Shift Solenoid Shift Clutch
PC Solenoid A B 1st 2nd 3rd
2nd gear OFF OFF OFF - "Engaged" -

e The hydraulic passage is connected to supply hydraulic oil to the 2nd shift clutch.

Oil is supplied by way of: A/T clutch PC solenoid valve = 1-2 Shift valve = 2-3 Shift valve => 2nd Shift clutch
(Qil is drained by way of:

1st Shift clutch = 1-2 Shift valve = 2nd Orifice control valve

3rd Shift clutch = 2-3 Shift valve)

When shifting from 1st to 2nd position, the draining volume of the 1st clutch hydraulic oil is controlled by the ordinary
orifice and the 2nd orifice control valve to reduce shift shock.*

*When the PCM detects system failure (fail-safe mode), the hydraulic passage is the same as above. (Therefore, the
vehicle can be ridden only in the 2nd-hold mode and creeping can occur at idle)

3rd SHIFT CLUTCH

2nd SHIFT CLUTCH

3rd ORIFICE 1st SHIFT CLUTCH
CONTROL
VALVE
x 2nd ORIFICE __
F="5 CONTROL F @
=T VALVE
« A SHIFT
e SOLENOID

I___LI. ' ' __ LVE

ol

e =
E

TORQUE CONVERTER

EMERGENCY
VALVE

SOLENOID
VALVE

A/T CLUTCH PC
SOLENOID VALVE

OIL PUMP
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TECHNICAL FEATURES

Riding in 3rd range

Gear position | A/T Clutch Shift Solenoid Shift Clutch
PC Solenoid A B 1st 2nd 3rd
3rd gear OFF OFF ON - - "Engaged"

e The hydraulic passage is connected to supply hydraulic oil to the 3rd shift clutch.
Oil is supplied by way of: A/T clutch PC solenoid valve = 1-2 Shift valve = 2-3 Shift valve = 3rd Shift clutch

(Qil is drained by way of:

1st Shift clutch = 1-2 Shift valve = 2nd Orifice control valve

2nd Shift clutch = 2-3 Shift valve = 3rd Orifice control valve)
e When shifting from 2nd to 3rd position, the draining volume of the 2nd clutch hydraulic oil is controlled by the ordinary

orifice and the 3rd orifice control valve to reduce shift shock.

TORQUE CONVERTER

Il

3rd SHIFT CLUTCH

2nd SHIFT CLUTCH

3rd ORIFICE 1st SHIFT CLUTCH
CONTROL
- VALVE
X 2nd ORIFICE F" @
f— CONTROL
VALVE X I A SHIFT
T - = SOLENOID
M| VALVE
e = S ] N
2-3 SHIFT VALVE [Fi— T;_
X X X
— 1-2 SHIFT
VALVE
X
B X
— EMERGENCY
* SHIFT = VALVE
SOLENOID | &=
VALVE = . y
} " H
—
—

OIL PUMP

A/T CLUTCH PC
SOLENOID VALVE
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TECHNICAL FEATURES
AUTOMATIC TRANSMISSION PERFORMANCE CURVE

See the following graph for the relationship between vehicle speed and throttle angle.
It shows the shift timing (shift-up shown with the solid lines and shift-down with the dotted lines) and the ranges of shift
position.

100 , ;
90 : :
80 Ist -“ 2nd ’ 2nd \\LBrd ard
) s ol I
3 70 ! 1st\ 2nd 1 \\
5 : 2nd
g 60 ! ;
© ] / ,'
2 50 ; 0
s ! J ;
[ 1 e
£ 40 : et —
30 - //; -
20 E :
. o =
0 ' '
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Vehicle Speed (mph)

The vehicle condition is brake (s) not applied.
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FRAME/BODY PANELS/EXHAUST SYSTEM

SERVICE INFORMATION
GENERAL

e This section covers removal and installation of the body panels and exhaust system.
e Always replace the gaskets after removing the exhaust system.
¢ Always inspect the exhaust system for leaks after installation.

TORQUE VALUES
Front carrier and carry pipe bolt 37 N:m (3.8 kgf-m, 27 Ibf-ft)
Rear carrier bolt 37 N:m (3.8 kgf-m, 27 Ibf-ft)
Muffler band bolt 23 N:m (2.3 kgf-m, 17 Ibf-ft)
Front exhaust pipe cover band screw 3.2 N:m (0.33 kgf-m, 2.4 Ibf-ft)
Muffler heat protector screw 5.4 N-m (0.55 kgf-m, 4.0 |bf-ft)
Muffler cover screw 3.2 N-m (0.33 kgf-m, 2.4 Ibf-ft)
Footpeg bracket nut 32 N'm (3.3 kgf-m, 24 |bf-ft)

TROUBLESHOOTING

Excessive exhaust noise
¢ Broken exhaust system
e Exhaust gas leak

Poor performance

¢ Deformed exhaust system
* Exhaust gas leak

¢ Clogged muffler
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FRAME/BODY PANELS/EXHAUST SYSTEM

BODY PANEL LOCATIONS

(1) Seat (page 3-4)

(2) Right side cover (page 3-5)

(3) Steering cover (page 3-5)

(4) Fuel tank top/center cover (page 3-5)
(5) Fuel tank side cover (page 3-6)

(6) Center mud guard (page 3-7)

(7) Front mud guard (page 3-8)

(8) Inner fender (page 3-9)

(9) Front grille (page 3-10)

(10) Front carry pipe (page 3-10)

(11) Front carrier (page 3-11)

(12) Front fender (page 3-11)

(13) Muffler protector (page 3-12)

(14) Rear carrier/mud guard (page 3-13)
(15) Rear fender (page 3-14)

(16) Outer fender (page 3-16)

(17) Engine guard (page 3-17)

(18) Engine side cover (page 3-17)

(19) Meter cover (page 3-18)

(16)

(16)

(16)




FRAME/BODY PANELS/EXHAUST SYSTEM

TRIM CLIP

REMOVAL AND RETAINING PROCEDURE

When installing the Release by pulling the center pin up using a snap
trim clip, carefully ring pliers or a flat blade screwdriver and remove

align the clip holes  the trim clip.
to avoid damaging
the clip.

Install the clip and lock it by pushing the center pin Remove and install

securely. B
0O D
' ’ =
t
A5

= CENTER PIN
Release

Lock

SEAT
REMOVAL

Unlock the seat by pulling the release lever up.
Pull the seat back and remove it.

INSTALLATION

Install the seat by inserting the prongs into the seat
retainer on the frame.

Push the seat forward and align the mounting
bosses with the rubber mounts, then press down to

lock it.
SEAT
PRONGS
N
BOSSES
RETAINERS

LEVER

RUBBER MOUNTS
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FRAME/BODY PANELS/EXHAUST SYSTEM

RIGHT SIDE COVER

Remove the right side cover by releasing the three
bosses from the grommets.

Be careful not to Install the right side cover in the reverse order of BOSSES
dislodge the grom- removal.

mets.

STEERING COVER

Release the two bosses from the grommets by pull- COVER
ing the rear portion of the cover up and release the

) BOSSES
two tabs to remove the steering cover.

Be careful not to Install the cover in the reverse order of removal.
dislodge the grom-
mets. TABS

%
S I’/[ ,J

FUEL TANK COVER
Top Cover

Remove the following:

— steering cover (page 3-5)
— two trim clips
— breather hose and fuel fill cap

Release the four tabs, remove the fuel tank top
cover by sliding the cover forward.

Installation is in the reverse order of removal.
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FRAME/BODY PANELS/EXHAUST SYSTEM

Center Cover

Remove the seat (page 3-4). TRIM CLIPS

Release the four trim clips and remove the fuel tank
center cover.

Installation is in the reverse order of removal.

FUEL TANK SIDE COVER
Right side:
Remove the following: TRIM CLIPS

- seat (page 3-4)

— right side cover (page 3-5)

— fuel tank top cover (page 3-5)
— setting bolt

— four trim clips

Release the two tabs of the fuel tank side cover,
then remove the cover.

Installation is in the reverse order of removal.

BOLT
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FRAME/BODY PANELS/EXHAUST SYSTEM

Left side:

Remove the following:
TRIM CLIPS

— seat (page 3-4)

— fuel tank top cover (page 3-5)

Turning the compartment lid quick screw counter-

clockwise

Release the two tabs, then remove the compart-

ment lid.

Release the two bosses and tabs, then remove the
oil filler lid.

Remove the following:

— setting bolt
— six trim clips
— fuel tank side cover

Be careful not to Installation is in the reverse order of removal.
dislodge the grom-
mets when install-
ing the filler lid.

LID BOLT

CENTER MUD GUARD
Right side:

Remove the right side cover (page 3-5).

Remove the two trim clips and then remove the
mud guard lid by releasing the three tabs.

Remove the following:

two flange bolts and footpeg
— five trim clips

— socket bolt

— right center mud guard

Installation is in the reverse order of removal.

FLANGE .

BOLT ' TRIM CLIPS
FOOTPEG

MUD GUARD
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FRAME/BODY PANELS/EXHAUST SYSTEM
Left side:

Release the two bosses and tabs, then remove the
oil filler lid.

Remove the following:

BOSSES

— two flange bolts and footpeg
— seven trim clips

— socket bolt

— left center mud guard

Be careful not to Installation is in the reverse order of removal.
dislodge the grom-
mets when install-
ing the lid.

TABS

BOLTS

SOCKET
BOLT

FOOTPEG
MUD GUARD

FRONT MUD GUARD

Remove the eight trim clips, then remove the front Right side shown:
mud guard from the mud guard stay. g e MUD GUARD

Installation is in the reverse order of removal.

TRIM CLIPS
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FRAME/BODY PANELS/EXHAUST SYSTEM

INNER FENDER

Hook the guide
over the frame
pipe.

Hook the guide
over the frame

pipe.

Right side:
Remove the following:

— two stay bolts

— two trim clips

— two tapping bolts
— setting bolt

— rightinner fender

Installation is in the reverse order of removal.

Left side:
Remove the compartment lid (page 3-7).
Remove the following:

— two stay bolts

— trim clip and setting washer (inside the
storage compartment)

— trimclip

— tapping bolt

— setting bolt

— leftinner fender

Installation is in the reverse order of removal.

TRIM CLIPS
TAPPING BOLTS

SETTING BOLT

STAYS

WASHER

® TAPPING BOLT
g_—-_ﬁ\
o L)

=
X
xt"‘@‘\(‘--'s
‘41,,
Fﬁ e

b7

TRIM
CLIP

b

'GUIDE

FENDER

SETTING BOLT

STAYS
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FRAME/BODY PANELS/EXHAUST SYSTEM

FRONT GRILLE

Center Grille

Remove the stone guard (page 3-10). GRILLE

Remove the four setting bolts and the center front
grille.

BOLTS
Side Grille
Remove the following: ; -
o TRIM CLIPS @ BOLTS
— two trim clips =y
— three bolts —

— side front grille

Installation is in the reverse order of removal.

GRILLE )
FRONT CARRY PIPE
Remove the following: TRIM CLIPS
— four bolts

— stone guard

— center front grill (page 3-10)
— four trim clips

— six bolts

— carry pipe

Installation is in the reverse order of removal.

TORQUE: 37 N-m (3.8 kgf-m, 27 Ibf-ft)

CARRY PIPE

STONE GUARD

3-10



FRAME/BODY PANELS/EXHAUST SYSTEM

FRONT CARRIER

The front carrier
and fender can be
removed as an
assembly for ser-
vice. If removed,
use the procedure
described on page
3-12.

Remove the following: CARRIER

— center front grille (page 3-10)

— wire band (that secured the headlight wire on the
carrier pipe)

— two 6-mm bolts and collars (attached to fender)

- two 6-mm bolts and collars (attached to head-
light case)

— four 8-mm bolts

— front carrier

Installation is in the reverse order of removal.
TORQUE: 8 mm bolt: 37 N-m (3.8 kgf-m, 27 Ibf-ft)

6 mm BOLTS AND COLLARS

FRONT FENDER

The front carrier
and fender can be
removed as an
assembly for ser-
vice. If removed,
use the procedure
described on page
3-12.

Remove the following: FENDER

HEADLIGHT CONNECTOR
SQUARE NUT

— fuel tank side covers (page 3-6).

- front carrier (page 3-11). TAPPING

BOLTS

Remove the following connector and fasteners:

— headlight 3P (Black) connector (from the frame
and disconnect it)

— 14 trim clips and setting washer (inside the stor-
age compartment)

— setting bolt and square nut

— three tapping bolt (loosen)

TRIM CLIPS

Remove the front fender while spreading the rear
portion of it.

Installation is in the reverse order of removal.

SETTING
BOLT

WASHER

3-11



FRAME/BODY PANELS/EXHAUST SYSTEM

Carrier/Fender Assembly Removal
Procedure

Remove the following:

— fuel tank side covers (page 3-6)

— center front grille (page 3-10)

— headlight connector and fender fasteners (page
3-11)

— four 8-mm bolt (carrier mounting fasteners).

Loosen the three tapping bolts.
Remove the front carrier/fender assembly while
spreading the rear portion of the fender.

Installation is in the reverse order of removal.

TORQUE: 8 mm bolt: 37 N-m (3.8 kgf-m, 27 Ibf-ft)

SQUARE NUT
HEADLIGHT
- CONNECTOR

8 mm BOLTS

FRONT FENDER

N

TAPPING BOLTS (loosen)

/ O\

TRIM CLIPS

MUFFLER PROTECTOR

Remove the following:

— two setting bolts
— four socket bolts
— muffler protector

Installation is in the reverse order of removal.

SETTING BOLTS
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FRAME/BODY PANELS/EXHAUST SYSTEM

REAR CARRIER/MUD GUARD

The rear carrier and
rear side body pan-
els can be removed
as an assembly for
service. If removed,
use the procedure
described on page
3-15.

Only loosen the
two lower inner
bolts.

Secure the wires
with the bands
properly (page 1-
20).

Remove the following:

— seat (page 3-4)
— rear corner outer fenders (page 3-16)
Disconnect the brake/taillight 3P (Black) connector.

Release the wires from the clips and remove the 3P
connector from the frame.

Remove the following:

— four trim clips and wire clamps
— two setting bolts
— two bolts and collars

- four 8 mm bolts (two flange bolts and two
washer-bolts)
— rear carrier assembly

BRAKE/TAILLIGHT CONNECTOR

CARRIER SETTING BOLTS
ASSEMBLY TRIM CLIPS

(

O
h
=

@

CLAMPS

(@

(Cmm

(Washer-bolts)

8 mm BOLTS Loosen BOLTS AND COLLARS

— muffler protector (page 3-12)

— two bolts, collars and rear mud guard
— three bolts and muffler protector

— wire bands and wire harness

Installation is in the reverse order of removal.
TORQUE: 8 mm bolt: 37 N-m (3.8 kgf-m, 27 Ibf-ft)

MUD GUARD

BOLTS AND COLLARS
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FRAME/BODY PANELS/EXHAUST SYSTEM

REAR FENDER

The rear carrier and
rear side body pan-
els can be removed
as an assembly for
service. If removed,
use the procedure
described on page
3-15.

Remove the seat (page 3-4).
Right side:

Remove the following:

right side cover (page 3-5)

fuse box (by releasing the tab from the reverse
side of the fender)

2P (White) connector

two setting bolts

bolt and collar (front side)

bolt, collar and setting rubbers (rear side)

socket bolt

seven trim clips, setting washer and wire clamp
right rear fender

Left side:

Remove the following:

oil filler lid (page 3-8)

setting bolt (attached with the fuel tank side
cover)

bolt and collar (front side)

bolt, collar and setting rubbers (rear side)

socket bolt

eight trim clips, setting washer and wire clamp
left rear fender

Installation is in the reverse order of removal.

Right side shown:
g FUSE BOX SETTING BOLTS

SETTING RUBBER

TRIM CLIPS
SETTING RUBBER
5~ 0K 1
NO)

WASHER S

3

& SOCKET BOLT

BOLTS AND COLLARS CONNECTOR

FENDER
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FRAME/BODY PANELS/EXHAUST SYSTEM

Only loosen the
two lower inner
bolts.

Carrier/Fender Assembly Removal
Procedure

Remove the following:

seat (page 3-4)
right side cover (page 3-5)
oil filler lid (page 3-8)

Disconnect the brake/taillight 3P (Black) connector.
Release the wires from the bands and remove the
3P connector from the frame.

Remove the following:

fuse box (by releasing the tab from reverse side
of the fender)

2P (White) connector

three setting bolts

two socket bolts

six trim clips

four 8-mm bolts (carrier mounting bolts)
rear carrier/fender assembly

Installation is in the reverse order of removal.
TORQUE: 8 mm bolt: 37 N-m (3.8 kgf-m, 27 Ibf-ft)

Right side shown:

ETTING BOLT
S GBO S FUSE BOX

2P CONNECTOR

3P CONNECTOR

8 mm WASHER-

BOLTS WIRE CLIPS

8 mm BOLTS

Loosen

SOCKET BOLTS

TRIM CLIPS
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FRAME/BODY PANELS/EXHAUST SYSTEM

OUTER FENDER

Front Outer Fender
Remove the following:

— retaining clips
— seven trim clips and three setting washers
— front outer fender

Installation is in the reverse order of removal.

Rear Outer Fender
Remove the following:

— retaining clip
— seven trim clips and four setting washers
— rear outer fender

Installation is in the reverse order of removal.

Rear Corner Outer Fender
Remove the following:

— taillight assembly (page 23-5)

— three trim clips and setting washer
— socket bolt

— bolt, collar and setting rubbers

— corner outer fender

Installation is in the reverse order of removal.

RETAINING CLIPS

WASHERS

REAR OUTER FENDER TRIM CLIPS

WASHER

SETTING RUBBERS

TRIM CLIPS

BOLT AND COLLAR

FENDER

3-16



FRAME/BODY PANELS/EXHAUST SYSTEM

ENGINE GUARD

Remove the following:

— four 8 mm bolts and collars
— four 6 mm bolts
— engine guard
Hook the guide Installation is in the reverse order of removal.
over the frame
pipe.

ENGINE GUARD

6 mm BOLTS 8 mm BOLTS
AND COLLARS

ENGINE SIDE COVER

Right side only: Remove the right mudguard (page 3-7).

Remove the flange bolts and the right engine side
cover.

=N Triance soLTs

e

Remove the two bolts, two flange bolts, two flange
collars and left engine cover.

Install the engine side cover in the reverse order of
removal.

FLANGE BOLTS
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FRAME/BODY PANELS/EXHAUST SYSTEM
METER COVER

If the lower meter Remove the following:

rep,@zz;err;g;ﬁg - screw gnd collar (rear side) TABS
the alccessory - cover I|d_ (release tabs)
— two setting bolts
socket fpage 23-6). _ tapping screw (front side)
— lower meter cover (release tabs LOWER METER COVER
on the upper meter cover)

TAPPING /[N
SCREW S 7 LID

U
SETTING BOLTS TABS SCREW AND COLLAR
If the upper meter — breather hose
cover will be — two bracket nuts UPPER METER COVER BREATHER HOSE
replaced, remove — upper meter cover
the ignition switch
(page 23-6).
GPS type only: Eéi(;g:nect the GPS receiver 6P (Natural) con- 6P (NATURAL) CONNECTOR
Remove the bolts and GPS receiver/bracket ~BOLTS UPPER METER COVER
assembly.

GPS RECEIVER/BRACKET

COMBINATION METER
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FRAME/BODY PANELS/EXHAUST SYSTEM

Remove the screws and then remove the combina-
tion meter from the upper meter cover.

Installation is in the reverse order of removal.

Insert the hose guide into the steering shaft hole
(page 3-18).

SCREWS COMBINATION METER

EXHAUST SYSTEM
REMOVAL

Remove the left engine side cover (page 3-17).
EXHAUST PIPE

Remove the left side cover (page 3-7).

Loosen the muffler band bolts.

Remove the joint nuts and pull the exhaust pipe for-
ward gradually to disconnect it from the muffler.
Remove the joint gasket and muffler gasket.
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FRAME/BODY PANELS/EXHAUST SYSTEM

MUFFLER
Remove the rear carrier assembly (page 3-13).

Loosen the muffler band bolts.

Remove the mounting nuts and bolts, and the muf-
fler.

Remove the joint gasket.

INSTALLATION

Install new joint gasket and muffler gasket.

Install the muffler and exhaust pipe in the reverse
order of removal by loosely tightening all the fas-
teners.

When tightening, Tighten the joint nuts first, then tighten the mount-
adjust the clearance ing nuts and the band bolts.

between the TORQUE:

exhaust pipe and
cover stay as Muffler band bolt: 23 N-m (2.3 kgf-m, 17 Ibf-ft)

shown so they do

- After installation, inspect the exhaust system for
not interfere.

leaks.

Install the removed covers in the reverse order of
removal.

STAY

MOUNTING BOLTS

JOINT NUTS

~

» N
L Gasket @E‘V‘X\ .
'AL ~ =
EXHAUST PIPE b%",((w‘q@\}\\/ NS @

S
@ GASKET

MOUNTING NUTS
BAND BOLTS

MUFFLER
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FRAME/BODY PANELS/EXHAUST SYSTEM

DISASSEMBLY/ASSEMBLY

3 places:

MUFFLER COVER

3.2 N-m (0.33 kgf-m,

Section BB \ 2.4 |bf-ft)
(3 places): A

Section AA
(2 places):
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MAINTENANCE

SERVICE INFORMATION
GENERAL

¢ Place the vehicle on a level ground before starting any work.

SPECIFICATIONS
ITEM SPECIFICATIONS
Throttle lever free play 3-8 mm (1/8 - 5/16 in)
Spark plug Standard IFR5L11 (NGK), VK16PRZ11 (DENSO)

For extended high speed riding

IFR6L11 (NGK), VK20PRZ11 (DENSO)

Spark plug gap

1.0- 1.1 mm (0.039 - 0.043 in)

Valve clearance IN

0.15 mm (0.006 in)

EX

0.33 mm (0.013 in)

Recommended engine oil

lent motor oil

API service classification SG or higher
JASO T 903 standard: MA

Viscosity: SAE 10W-30

Engine oil After draining

2.7 liters (2.9 US qt, 2.4 Imp qt)

capacity

After draining/filter change

2.9 liter (3.1 US qt, 2.6 Imp qt)

After disassembly

4.1 liter (4.3 US qt, 3.6 Imp qt)

Engine idle speed

1,400 £ 50 rpm (min™)

Recommended final gear case oil

Hypoid gear oil SAE #80

Final gear case At draining

78 cm?® (2.6 US oz, 2.7 Imp 0z)

oil capacity At disassembly

90 cm? (3.0 US oz, 3.2 Imp oz)

Recommended differential oil

Hypoid gear oil SAE #80

Differential oil At draining

175 cm?® (5.9 US oz, 6.2 Imp oz)

capacity At disassembly

220 cm® (7.4 US oz, 7.7 Imp oz)

Recommended brake fluid

Honda DOT 4 brake fluid

Rear (parking) brake lever free play

25-30 mm (1 -1-3/16 in)

Cold tire pres- Front Standard 30 kPa (0.30 kgf/cm?, 4.4 psi)
sure Minimum 26 kPa (0.26 kgf/cm?, 3.8 psi)
Maximum 34 kPa (0.34 kgf/cm?, 5.0 psi)
With cargo 30 kPa (0.30 kgf/cm?, 4.4 psi)
Rear Standard 25 kPa (0.25 kgf/cm?, 3.6 psi)
Minimum 22 kPa (0.22 kgf/cm?, 3.2 psi)
Maximum 28 kPa (0.28 kgf/cm?, 4.0 psi)
With cargo 25 kPa (0.25 kgf/cm?, 3.6 psi)
Tire size Front AT25 x 8R12 % %
Rear AT25 x 10R12 % %
Tire bland Front KT511 (DUNLOP)
Rear KT515 (DUNLOP)

Minimum tire tread depth (Front/Rear)

4.0 mm (0.16in)

Toe

Toe-out: 10.9 + 16 mm (7/16 + 9/16 in)

TORQUE VALUES

Spark plug

Valve adjusting screw lock-nut
Timing hole cap

Engine oil drain-bolt

Engine oil filter center bolt

Rear Final gear case oil filler cap
Rear Final gear case oil drain-bolt
Front Differential oil filler cap
Front Differential oil drain-bolt
Tie-rod lock nut

22 N-m (2.2 kgf-m, 16 Ibf-ft)
17 N-m (1.7 kgf-m, 12 Ibf-ft)
10 N-m (1.0 kgf-m, 7 Ibf-ft)
25 N-m (2.5 kgf-m, 18 Ibf-ft)
18 N-m (1.8 kgf-m, 13 Ibf-ft)
12 N-m (1.2 kgf-m, 9 Ibf-ft)
12 N-m (1.2 kgf-m, 9 Ibf-ft)
12 N-m (1.2 kgf-m, 9 Ibf-ft)
12 N-m (1.2 kgf-m, 9 Ibf-ft)
54 N-m (5.5 kgf-m, 40 Ibf-ft)
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MAINTENANCE

MAINTENANCE SCHEDULE

Perform the PRE-RIDE INSPECTION in the Owner's Manual at each scheduled maintenance period.

I: Inspect and Clean, Adjust, Lubricate or Replace if necessary. C: Clean. R: Replace. A: Adjust. L: Lubricate.

FREQUENCY |WHICHEVER INITIAL REGULAR MAINTENANCE | REFER
COMES MAINTE- INTERVAL TO
FIRST NANCE PAGE
@ mi 100 600 1,200
km 150 1,000 2,000
ITEMS HOURS 20 100 200
* |FUEL LINE | 4-4
* |'THROTTLE OPERATION | 4-4
AIR CLEANER NOTE 1 C C 4-5
AIR CLEANER HOUSING DRAIN HOSE NOTE 2 | | 4-7
SPARK PLUG I 4-7
* |\VALVE CLEARANCE | | | 4-8
INITIAL = 100 mi (150 km),
20 operating hours or 1 month: R
ENGINE OIL REGULAR = EVERY 600 mi (1000 km), 4-10
100 operating hours or 12 month: R
ENGINE OIL FILTER R R R 4-12
RADIATOR COOLANT NOTE 3 | | 4-12
* |COOLING SYSTEM NOTE 2 | | 4-13
DRIVE SHAFT BOOTS | | 4-14
REAR FINAL GEAR CASE OIL (R: Every ] 4-15
AND DIFFERENTIAL OIL 2 years)
BRAKE FLUID NOTE 3 | | 4-17
BRAKE PADS WEAR NOTE 1, 2 | 4-18
BRAKE LIGHT SWITCH | | | 4-19
BRAKE SYSTEM | | | 4-19
SKID PLATE, ENGINE GUARD | | 4-20
* |SUSPENSION | | 4-21
* |SPARK ARRESTER C C 4-21
* INUTS, BOLTS, FASTENERS | | 4-22
** \WHEELS/TIRES | | | 4-22
** ISTEERING SHAFT HOLDER BEARING | 4-22
** |STEERING SYSTEM | 4-23

*%

Should be serviced by an authorized Honda dealer, unless the owner has proper tools and service data and is

mechanically qualified.

In the interest of safety, we recommend these items be serviced only by an authorized Honda dealer.

NOTES:

1. Service more frequently when riding in dusty areas, sand or snow.

2. Service more frequency after riding in very wet or muddy conditions.
3. Replace every 2 years. Replacement requires mechanical skill.
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MAINTENANCE
FUEL LINE

Remove the following:.

- seat (page 3-4)
— fuel tank side covers (page 3-6)

I THROTTLE BODY OVER |

Remove the trim clip and throttle body cover.

Check the fuel lines for deterioration, damage or
leakage.

And also check the fuel hose (fuel tank to fuel pump)
and fuel vapor return hose.

Replace the fuel hoses if necessary.

THROTTLE OPERATION

Check for any deterioration or damage to the throt-
tle cable. Check that the throttle lever for smooth
operation.

Check the throttle opens and automatically closes in
all steering positions.

If the throttle lever does not return properly, lubri-
cate the throttle cable and overhaul and lubricate
the throttle housing (page 15-10).

Reusing an abnor- If the throttle lever still does not return properly,
mally bent or kinked replace the throttle cable.
throttle cable can
prevent proper
throttle slide opera-
tion and may lead
to a loss of throttle
control while riding.

With the engine idling, turn the handlebar all the

way to the right and left to ensure that the idle

speed does not change. If idle speed increases, = 3-8 mm (1/8-5/16 in)
check the throttle lever free play and the throttle
cable connection.

Measure the throttle lever free play at the tip of the
throttle lever.

THROTTLE LEVER FREE PLAY:
3-8mm (1/8 -5/16 mm)

Throttle lever free play can be adjusted at either end
of the throttle cable.

4-4



MAINTENANCE

Minor adjustments are made with the upper

adjuster. ADJUSTER _LOCK NUT

Slide the rubber boot off the adjuster. Loosen the
lock nut, turn the adjuster as required and tighten
the lock nut.

Install the rubber boot securely.

Major adjustments are made with the lower P =
adjuster. R

Remove the seat (page 3-4).
Remove the throttle body cover (page 4-4).

Slide the rubber boot off the adjuster. Loosen the
lock nut, turn the adjuster as required and tighten
the lock nut.

Install the rubber boot securely.

Recheck the throttle operation

Install the throttle body cover (page 4-4).
Install the seat (page 3-4).

AIR CLEANER

Remove the seat (page 3-4).

Release the retaining clips and lid springs from the
air cleaner housing cover and remove the cover.
NOTE:

e |f the vehicle is used in dusty areas, sand or
snow, more frequent inspections are required.

Loosen the air cleaner element band screw.
Remove the air cleaner element holder and then
remove the air cleaner element assembly from the
housing.
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Remove the element band and the element core

from the air cleaner element. CORE

ELEMENT

Wash the element and filter in non-flammable or
high flash point solvent.
Squeeze out the solvent thoroughly, and allow the
element and filter to dry.

Install the sub-air cleaner filter onto the air cleaner
hose joint and secure it with the clip.

Wash Squeeze out

Apply approximately 20 g (0.7 oz) of Pro Honda
Form Filter Qil or equivalent oil from the inside of
the element.

Place the element into a plastic bag and spread the
oil evenly by hand.

PRO HONDA FOAM FILTER OIL

PLASTIC BAG

Install the element core into the air cleaner element

properly. BAND

ELEMENT CORE
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Install the element band onto the air cleaner ele-
ment and the element assembly over the connect- |
ing tube flange of the housing securely.
Tighten the band screw.

NOTE:

e Failure to properly tighten the band screw will
allow the air cleaner element to fall off and
engine damage could result.

" ELEMENT

Install the air cleaner element holder while aligning
the element core boss with the retainer hole.

Install the air cleaner element housing cover while
aligning the cover boss with the element holder as
shown.

Secure the air cleaner housing cover with the retain-
ing clips and lid springs.

Install the seat (page 3-4).

HOLDER

AIR CLEANER HOUSING DRAIN HOSE

Remove the drain hose from the bottom of the air
cleaner housing to empty any deposits.

Install the drain hose securely.

NOTE:

e [f the vehicle is used in very wet or muddy condi-
tions, more frequent inspections are required.

SPARK PLUG

Remove the seat (page 3-4).

Disconnect the spark plug cap and clean around the
spark plug base with compressed air.

Remove the spark plug.

7 P

- UG
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This vehicle’s spark
plug is equipped
with an iridium type
center electrode.
Do not clean the
electrodes.

Always use the
specified spark plug
on this vehicle.

To prevent damag-
ing the iridium coat-
ing of the center
electrode, use a
wire-type feeler
gauge to check the
spark plug gap. If
the gap is out of
specification,
replace the spark
plug with a new
one. Do not adjust
the gap

Check the insulator for cracks or damage, and the
electrodes for wear, fouling or discoloration.
Replace the plug if necessary.

Replace the plug if the center electrode is rounded
as shown.

SPECIFIED SPARK PLUG:
Standard:
IFR5L11 (NGK), VK16PRZ11 (DENSO)
For extended high speed riding
IFR6L11 (NGK), VK20PRZ11 (DENSO)

Measure the spark plug gap between the center and
side electrodes with a wire-type feeler gauge.

Make sure the 1.20 mm (0.047 in) wire-type feeler
gauge cannot be inserted into the gap.

If the gauge can be inserted into the gap, replace the
plug with a new one.

Screw the spark plug into the cylinder head by hand
to prevent cross-threading.
Tighten the spark plug.

TORQUE: 22 N-m (2.2 kgf-m, 16 Ibf-ft)

Install the removed parts in the reverse order of
removal.

VALVE CLEARANCE

NOTE:

¢ Inspect and adjust the valve clearance while the
engine is cold (below 35°/95°F).

e After the valve clearance inspection, check the
engine idle speed (page 6-55).

Remove the following:

- right side cover (page 3-5)

— steering cover (page 3-5)

— fuel tank cover (page 3-5)

— rear tank cover (page 3-6)

— right fuel tank side cover (page 3-6)

— left fuel tank side cover (page 3-7)

— fuel tank (page 6-39)

— intake duct (page 6-41)

— fuel tank heat guard plate (page 6-40)

Remove the timing hole cap.

SIDE ELECTRODE

INSULATOR

CENTER ELECTRODE

ROUNDED

/ ELECTRODE

s

WIRE TYPE FEELER GAUGE

O

X

TIMING HOLE CAP
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When checking the
clearance, slide the
feeler gauge from
the center toward
the outside.

Remove the four bolts, intake and exhaust valve
adjusting hole caps.

VALVE ADJUSTI OLE CAP |

Rotate the crankshaft using the recoil starter knob
and align the “T” mark on the flywheel with the INDEX MARK
index mark on the rear crankcase cover.

Make sure the piston is at TDC (Top Dead Center) on
the compression stroke.

This position can be obtained by confirming that
there is slack in the rocker arm. If there is no slack, it T
is because the piston is moving through the exhaust c——
stroke to TDC. Rotate the crankshaft one full turn
and match up the “T” mark again.

“T" MARK

Check the clearance of each valve by inserting a
feeler gauge between the adjusting screw and valve
stem.

VALVE CLEARANCES: IN: 0.15 mm (0.006 in)
EX: 0.33 mm (0.013 in)

Adjust by loosening the lock nut and turning the
adjusting screw until there is a slight drag on the =
feeler gauge.

Hold the adjusting screw and tighten the lock nut.
TORQUE: 17 N-m (1.7 kgf-m, 12 Ibf-ft)

After tightening the lock nut, recheck the valve
clearance. Z
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Coat new O-rings with oil and install them into the
grooves in the valve adjusting hole caps.

Install the valve adjusting hole caps and tighten the
bolts securely.

Coat a new O-ring with oil and install it onto the tim-
ing hole cap.

Install the timing hole cap and tighten it.
TORQUE: 10 N-m (1.0 kgf-m, 7 Ibf-ft)

Install the removed parts in the reverse order of
removal.

ENGINE OIL

ACAUTION

Used engine oil may cause skin cancer if
repeatedly left in contact with the skin for pro-
longed periods. Although this is unlikely unless
you handle used oil on a daily basis, it is still
advisable to thoroughly wash your hands with
soap and water as soon as possible after han-
dling used oil.

LEVEL CHECK

NOTE:

e Check the oil level after starting the engine and
allowing the oil to circulate through the engine
thoroughly. It is especially important on a dry
sump engine, due to the comparatively large vol-
ume of oil.

* Do not snap the throttle while idling or the oil
level reading will be inaccurate.

Place the vehicle on level ground. DIPSTICK .

Start the engine and let it idle for 3 — 5 minutes. If
the air temperature is below 10°C (50°F), let the
engine idle for an additional 5 minutes (a total of 10
minutes).

Stop the engine, wait for 2 — 3 minutes, and remove
the dipstick and wipe it clean.

Check the oil level by inserting the dipstick into the
engine without screwing it in.
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The engine contains a sufficient amount of oil if the
oil level is between the upper and lower level marks
on the dipstick.

If the oil level is near or below the lower level mark, | 4

remove the oil filler cap cover and oil filter cap, and
add the recommended engine oil up to the upper
level mark.

RECOMMENDED ENGINE OIL:
Pro Honda GN4 4-stroke oil (U.S.A. and Canada)
or equivalent motor oil
API service classification: SG or higher (except
oils labeled as energy conserving on the circular
API service label)
JASO T 903 standard: MA
Viscosity; SAE 10W-30

NOTE:

e Other viscosities shown in the chart may be used
when the average temperature in your riding
area is within the indicated range.

Reinstall the oil filler cap, oil filler cap cover and dip-
stick.

OIL CHANGE

NOTE:

e Pour the engine oil after replacing the oil filter
(page 4-12).

¢ Change the oil with the engine warm to assure
complete and rapid draining.

Start the engine and let it idle for a few minutes.
Stop the engine and remove the oil filler cap.

Remove the oil drain bolt and drain the engine oil.

DIPSTICK

UPPER
LEVEL ~[]

LOWER _wt;
LEVEL =

OIL VISCOSITIES

=30 -20 10 0 10 20 30 40 50°C
| | | | | | |

|
-20 0 20 40 60 80 100 120°F

OIL DRAIN BOLT

SEALING WASHER
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Remove the O-ring and sealing washer from the

. &
drain bolt. @ ;E O-RING

Install a new sealing washer onto the drain bolt.
Coat a new O-ring with oil and install it into the
groove in the drain bolt.

After draining the oil completely, install the drain \
bolt and tighten it.

TORQUE: 25 N-m (2.5 kgf-m, 18 Ibf-ft)

OIL DRAIN BOLT

Be careful notto  Pour the recommended oil into the engine to the ¥
spill the oil out of upper level mark on the dipstick (page 4-11).

the filler neck.
ENGINE OIL CAPACITY:
2.7 liters (2.9 US qt, 2.4 Imp qt) after draining
2.9 liters (3.1 US qt, 2.6 Imp qt) after draining/
filter change
4.1 liters (4.3 US qt, 3.6 Imp qt) after disassembly

Install the oil filler cap.
Check the oil level (page 4-10).

Make sure there are no oil leaks.

ENGINE OIL FILTER

Drain the engine oil (page 4-11).

Remove the oil filter center bolt, cover, spring
washer and oil filter.

Remove the O-rings from the oil filter cover and
center bolt.

Coat new O-rings with oil and install them into the
grooves in the oil filter cover and center bolt.

Install a new oil filter.
Reinstall the washer, spring, cover and center bolt.
Tighten the center bolt.

TORQUE: 18 N-m (1.8 kgf-m, 13 Ibf-ft)

Fill the engine with the recommended oil (page 4- OIL FILTER CENTER BOLT
11).

RADIATOR COOLANT

Check the coolant level of the reserve tank with the
engine running at normal operating temperature.
The level should be between the “UPPER” and
“LOWER” level lines with the vehicle upright on a
level surface.

UPPER LEVEL LINE

RESERVEANK LOWER LEVEL LINE
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If the level is low, remove the steering cover (page
3-5).

Remove the reserve tank cap, and fill the tank up to
the “UPPER" level line with a 1:1 mixture of distilled
water and antifreeze (coolant preparation: page 7-6).

RECOMMENDED ANTIFREEZE:
Pro Honda HP coolant or an equivalent high qual-
ity ethylene glycol antifreeze containing silicate-
free corrosion inhibitors

Using coolant with silicate corrosion inhibitors may
cause premature wear of water pump seals or
blockage of radiator passages. Using tap water may
cause engine damage.

| RESERVE TANK CAP [ 2

Check to see if there are any coolant leaks when the
coolant level decreases very rapidly.

If the reserve tank becomes completely empty, there
is a possibility of air getting into the cooling system.
Be sure to remove any air from the cooling system
(page 7-7).

COOLING SYSTEM

Check for any coolant leakage from the water pump,
water hoses (radiator and by-pass hoses) and hose
joints.

Check the water hoses for cracks or deterioration
and replace if necessary.

Check that all hose clamps are tight.

WATER HOSES

Remove the radiator grille by releasing the four
retaining clips. RETAINING CLIPS RADIATOR GRILLE
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Check the radiator air passage for clogs or damage.
Straighten bent fins with a small, flat blade screw-
driver and remove insects, mud or other obstruc-
tions with compressed air or low pressure water.

Replace the radiator if the air flow is restricted over f

more than 20% of the radiating surface.
Install the radiator grille.

DRIVE SHAFT BOOTS

Check the drive shaft boots for cuts or other dam-
age.

If a boot is damaged, replace it:

— Front drive shaft boot replacement (page 18-7)
— Rear drive shaft boot replacement (page 19-6)

DRIVE SHAFT BOOTS

4-14




MAINTENANCE

REAR FINAL GEAR CASE OIL AND
DIFFERENTIAL OIL

FINAL GEAR CASE OIL
LEVEL CHECK
Place the vehicle on a level surface.

OIL FILLER CAP

Remove the oil filler cap.

Check that the oil level is to the lower edge of the oil
filler hole.

Check for leaks if the oil level is low.

Pour the oil through the filler hole until it reaches
the lower edge of the hole.

RECOMMENDED OIL: Hypoid gear oil SAE #80

Coat a new O-ring with grease and install it into the
oil filler cap groove.

Install the oil filler cap and tighten it.
TORQUE: 12 N-m (1.2 kgf-m, 9 Ibf-ft)

OIL CHANGE

Place the vehicle on a level surface. g 3 & ;- "
Remove the oil filler cap and drain bolt to drain the % { »” & SEALING WASHER
oil. " N7 4

When the oil is completely drained, install the drain
bolt with a new sealing washer.

TORQUE: 12 N-m (1.2 kgf-m, 9 Ibf-ft)

Fill the final gear case with the recommended oil
(page 4-15).

OIL CAPACITY:
78 cm?® (2.6 US oz, 2.7 Imp oz) at draining
90 cm?® (3.0 US oz, 3.2 Imp oz) at disassembly N,

DRAIN BOLT

4-15



MAINTENANCE

DIFFERENTIAL OIL
LEVEL CHECK
Place the vehicle on a level surface.

Remove the oil filler cap.

OIL FILLER CAP

Check that the oil level is up to the lower edge of the
oil filler hole.

Check for leaks if the oil level is low.

Pour the oil through the filler hole until it reaches
the lower edge of the hole.

RECOMMENDED OIL: Hypoid gear oil SAE #80

Coat a new O-ring with grease and install it into the
oil filler cap groove.
Install the oil filler cap and tighten it.

TORQUE: 12 N-m (1.2 kgf-m, 9 Ibf-ft)

OIL CHANGE
Place the vehicle on a level surface.
Remove the oil filler cap and drain bolt to drain the

‘ S AT
@ SEALING W.
oil. 4

When the oil is completely drained, install the drain |
bolt with a new sealing washer.

TORQUE: 12 N-m (1.2 kgf-m, 9 Ibf-ft)

Fill the differential case with the recommended oil
(page 4-16).

OIL CAPACITY:
175 cm?® (5.9 US o0z, 6.2 Imp 02) at draining
220 cm? (7.4 US oz, 7.7 Imp o02) at disassembly
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BRAKE FLUID

e Do not mix different types of fluid, as they may
not be compatible with each other.

e Do not allow foreign material to enter the system
when filling the reservoir.

e Avoid spilling fluid on painted, plastic or rubber
parts. Place a rag over these parts whenever the
system is serviced.

NOTE:

¢ When the fluid level is low, check the brake pads
for wear (page 4-18).

e A low fluid level may be due to worn brake shoes
or pads. If the brake pads are worn, the caliper
piston is pushed out, and this causes a low reser-
voir level. If the brake pads are not worn and the
fluid level is low, check entire system for leaks
(page 4-19).

FRONT BRAKE

Turn the handlebar to the left side so the reservoir is
level and check the fluid level through the sight
glass.

If the level is near the “"LOWER” level mark, remove
the reservoir cap, set plate and diaphragm and fill
the reservoir with Honda DOT 4 brake fluid from a
sealed container to the casting ledge.

Install the diaphragm, set plate and reservoir cap,
and tighten the cap screws.

“RESERVOIR CAP
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REAR BRAKE

Place the vehicle on a level surface. -I\ELWGJEELT UPPER LEVEL MARK |
Remove the right fuel tank side cover (page 3-6). ‘ : ’

Check the fluid level in the rear brake reservoir.

If the level is near the “LOWER” level line, remove
the reservoir mounting bolt, reservoir cap, set plate
and diaphragm and fill the reservoir with Honda
DOT 4 brake fluid from a sealed container to the
“UPPER” level line.

Install the diaphragm, set plate, reservoir cap and
mounting bolt, and tighten the bolt.

Install the right fuel tank side cover (page 3-6).

BRAKE PADS WEAR

NOTE:

e The front and rear brake has audible brake wear
indicator. When the brake pads need replacing,
the brake will screech while applying the brake.

FRONT

Remove the front wheel (page 15-11).

REFERENCE MARK

Check the brake pads for wear.

Replace the front brake pads if the wear limit indica-
tor mark on the caliper aligns with the reference
mark on the caliper bracket when the front brake
lever is applied.

Refer to front brake pad replacement (page 17-10).

WEAR LIMIT
INDICATOR

REAR

Check the rear brake pads for wear.

Replace the brake pads if the wear limit indicator
mark on the caliper aligns with the reference mark "=
on the caliper bracket when the rear brake is
applied.

Refer to rear brake pad replacement (page 17-11).
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BRAKE LIGHT SWITCH

NOTE:

e The front brake light switch cannot be adjusted. If
the front brake light switch actuation and brake
engagement are off, either replace the switch
unit or the malfunctioning parts of the system.

Check that the brake light comes on just prior to the
brake actually being engaged.

If the light fails to come on, adjust the switch so that
the light come on at the proper time.

Hold the switch body and turn the adjusting nut. Do
not turn the switch body.

ADJUSTING NUT

BRAKE SYSTEM
FRONT BRAKE

Firmly apply the front brake lever and check that no
air has entered the system.

If the brake lever feels soft or spongy when oper-
ated, bleed the system.

Refer to brake bleeding (page 17-7).

Inspect the brake hose and fittings for deterioration,
clacks, damage or signs of leakage.

Tighten any loose fittings.

Replace hoses, pipes and fittings as required.

REAR BRAKE

Firmly apply the brake pedal and check that no air
has entered the system.

If the brake pedal feels soft or spongy when oper-
ated, bleed the system.

Refer to brake bleeding (page 17-7).

Inspect the brake hoses and fittings for deteriora-
tion, cracks, damage or signs of leakage.

Tighten any loose fittings.

Replace hoses, pipes and fittings as required.
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Make sure the cut-

out in the adjusting

nut is seated on the
brake arm joint.

PARKING BRAKE

Check the brake lever and brake cable for loose con-
nections or other damage. Replace or repair if nec-
essary.

For cable lubrication: Disconnect the brake cable at
the brake lever. Thoroughly lubricate the cable and
its pivot point with a commercially available cable
lubricant or a lightweight oil.

Measure the parking brake lever free play at the end
of the lever.

FREE PLAY: 25 -30 mm (1 - 1-3/16 in)

Adjust the parking brake lever free play by turning
the adjusting nut at the brake arm.

SKID PLATE, ENGINE GUARD

Check the skid plates and engine guard for cracks,
damage or looseness.

Tighten any loose fasteners.
Replace the skid plates and engine guard as
required.

\ =

(1—1-3/16 in)
'/
/

SKID PLATE

ENGINE GUARD
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SUSPENSION

Loose, worn or
damaged suspen-
sion parts impair
vehicle stability and
control.

SPARK ARRESTER

Check the action of the front and rear shock absorb- }
ers by compressing them several times.
Check the entire shock absorber assembly for signs »q
of leaks, damage or loose fasteners.

Replace damaged components which cannot be
repaired.

Tighten all nuts and bolts.

Remove the three bolts and the spark arrester with
the gasket.

Use a brush to remove carbon deposits from the
screen mesh, being careful not to damage the
screen mesh.

The screen mesh must be free of breaks and holes.
Replace the spark arrester if necessary.
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Install the spark arrester with a new gasket and
tighten the bolts securely.

NUTS, BOLTS, FASTENERS

Check that all chassis nuts and bolts are tightened to
their correct torque values (page 1-13).

Check that all cotter pins, safety clips, hose clamps
and cable stays are in place and properly secured.

WHEELS/TIRES

Tire pressure  Check the tire pressure with the tire pressure gauge.

should be checked
when the tires are RECOMMENDED TIRE PRESSURE:

cold. Front: Standard: 30 kPa (0.30 kg/cm?, 4.4 psi)
Minimum: 26 kPa (0.26 kg/cm?, 3.8 psi)

Maximum: 34 kPa (0.34 kg/cm?, 5.0 psi)

With cargo: 30 kPa (0.30 kg/cm?, 4.4 psi)

Rear: Standard: 25 kPa (0.25 kg/cm?, 3.6 psi)
Minimum: 22 kPa (0.22 kg/cm?, 3.2 psi)

Maximum: 28 kPa (0.28 kg/cm?, 4.0 psi)

With cargo: 25 kPa (0.25 kg/cm?, 3.6 psi)

Check the tires for cuts, embedded nails, or other
damage.

Measure the tread depth at the center of the tires.
Replace the tires when the tread depth reaches the
following limit.

MINIMUM TREAD DEPTH (Front/rear):
4.0 mm (0.16 in)

Raise the wheel off the ground and check the hub,
knuckle bearings or tie-rod ball joints for excessive
play or abnormal noise.

STEERING SHAFT HOLDER BEARING

Raise the front wheels off the ground and support
the vehicle securely.

Check that the handlebar moves freely from side to
side.

If the handlebar moves unevenly, binds, or has hori-
zontal movement, inspect the steering shaft holder
bushing and bearing (page 15-28).
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STEERING SYSTEM

Place the vehicle on level ground with the front
wheels facing straight ahead.

Mark the centers of the tires with chalk to indicate
the axle center height.

Align the gauge with the marks on the tires as
shown.

Slowly move the vehicle back until the wheels have
turned 180° so the marks on the tires are aligned
with the gauge height on the rear side.

Measure the toe on the rear part of the tires at the
same points with no load on the vehicle.

Toe-out: 10.9 + 15 mm (7/16 £+ 9/16 in)

NOTE:

e Toe-out means the front measurement is greater
than the rear measurement.

When the toe is out of specification, adjust it by
changing the length of the tie-rods equally by loos-
ening the lock nuts and turning the tie-rods while §
holding the ball joints.

After adjusting each tie-rod, rotate both tie-rod
ends in the same direction, along the tie-rod axis,
until they stop against the ball joint stud.

Rotate both tie-rod ends in the same direction g
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Using a 17 mm wrench, hold the tie-rod ends so that
the relative angle of both tie-rods may turn into 16
degrees 30 minutes. Then, using a suitable torque
wrench, tighten the tie-rod lock nuts, making sure
not to force the tie-rod ends against the ball joint
studs.

TORQUE: 54 N-m (5.5 kgf-m, 40 Ibf-ft)

After tightening the lock nuts, rotate the tie-rods to
make sure the ball joints have operate properly and
have an equal range of movement.

Raise the wheel off the ground and check the hub,
knuckle bearings or tie-rod ball joints for excessive
play or abnormal noise.

STEERING SIDE

/

TIE-ROD END

/

16°30° \

T

LOCK NUT

KNUCKLE SIDE
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LUBRICATION SYSTEM

LUBRICATION SYSTEM DIAGRAM
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LUBRICATION SYSTEM

SERVICE INFORMATION
GENERAL

ACAUTION

Used engine oil may cause skin cancer if repeatedly left in contact with the skin for prolonged periods. Although this is
unlikely unless you handle used oil on a daily basis, it is still advisable to thoroughly wash your hands with soap and
water as soon as possible after handling used oil.

This section covers service of the oil pump and oil cooler.

For oil level check, oil change and filter replacement, refer to page 4-10.

The service procedures in this section can be performed with the engine installed in the frame.

When removing and installing the oil pump, use care not to allow dust or dirt to enter the engine.

If any portion of the oil pump is worn beyond the specified service limits, replace the oil pump as an assembly.
After oil pump, oil cooler and/or oil hoses have been installed, check for oil leaks.

SPECIFICATIONS
Unit: mm (in)
ITEM STANDARD SERVICE LIMIT
Engine oil capacity After draining 2.7 liters (2.9 US qt, 2.4 Imp qt) -
After draining/filter 2.9 liters (3.1 US qt, 2.6 Imp qt) -
change
After disassembly 4.1 liters (4.3 US qt, 3.6 Imp qt) -
Recommended engine oil Pro Honda GN4 4-stroke oil (U.S.A. and -
Canada) or an equivalent motor oil
API service classification SG or higher
JASO T 903 standard: MA
Viscosity: SAE 10W-30
Oil pressure at 5,000 rpm (min™")/80°C (176°F) 785 kPa (8.0 kgf/cm?, 114 psi) -
Oil pump rotor Tip clearance 0.15 (0.006) 0.20 (0.008)
Body clearance 0.12 -0.22 (0.005 - 0.009) 0.25 (0.010)
Side clearance 0.02 -0.09 (0.001 - 0.004) 0.11 (0.004)
TORQUE VALUES
Oil pump driven sprocket bolt 12 N-m (1.2 kgf-m, 9 Ibf-ft) Apply locking agent to the threads.
TOOLS

Oil pressure gauge set
07406-0020005

or 07ZMJ-HN2A100 and 07AMJ-
HN8A100 (U.S.A. Only)
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LUBRICATION SYSTEM

TROUBLESHOOTING

Qil level too low - high oil consumption

Oil consumption

External oil leak

Worn piston rings or incorrect piston ring installation
Worn cylinder

Worn valve guides or stem seals

Oil pump worn or damaged

Low oil pressure

Oil level low

Oil pressure relief valve wear
Clogged oil strainer or filter
Faulty oil pump

Internal oil leak

Incorrect oil being used

No oil pressure

Oil level too low

Oil pressure relief valve stuck open
Broken oil pump drive chain

Broken oil pump drive or driven sprocket
Damaged oil pump

Internal oil leak

High oil pressure

e Qil pressure relief valve stuck closed
¢ Clogged oil gallery or orifice

¢ Incorrect oil being used

Oil contamination

e Oil or filter not changed often enough

e Worn piston rings or incorrect piston ring installation
e Worn valve guides or stem seals

Oil emulsification

e Blown cylinder head gasket
e |eaky coolant passage

e Water entry
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LUBRICATION SYSTEM

OIL PRESSURE CHECK

Failure to warm the
engine will cause
very high oil pres-

sure readings.
External leaks will
cause low oil pres-
sure readings.

OIL PUMP

Check the oil level and add the recommended oil if
necessary (page 4-10).

Also, warm the engine to normal operating temper-
ature and check for external leaks.

Remove the oil gallery sealing bolt and washer on
the left side of the front crankcase cover.
NOTE:

e Clean around the sealing bolt with compressed
air before removing the bolt, and be sure that no
dirt enters the oil gallery.

Connect an oil pressure gauge and adapter to the oil
gallery hole.

TOOLS:

Pressure gauge set 07406-0020005

or

Oil pressure gauge 0-160 psi 07ZMJ-HN2A100 and
Adapter, banjo 8 x 1.25 mm 07AMJ-HN8A100
Start the engine and check the oil pressure.
OIL PRESSURE (80°C/176°F):

785 kPa (8.0 kgf/cm?, 114 psi) at 5,000 rpm (min™)
Stop the engine and remove the oil pressure gauge
and hose.

Install the sealing bolt with a new sealing washer
and tighten the bolt securely.

Start the engine and make sure there are no oil
leaks.

REMOVAL
Remove the torque converter (page 14-60).
Remove the three mounting bolts.

Release the oil pump drive chain from the driven
sprocket, then remove the oil pump from the crank-
case.

| OIL PUMP
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LUBRICATION SYSTEM

Remove the two O-rings from the oil joint.

Remove the oil pass pipe and O-rings from the oil
strainer pipe.

Remove the two bolts, oil pipe and O-ring from the

crankcase. O”‘FPE

DISASSEMBLY

Remove the following:

— two oil pump assembly bolts
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LUBRICATION SYSTEM

Mark the rotors so
they can be rein-
stalled in their origi-
nal locations.

oil pump body D
outer rotor
inner rotor

drive pin

two dowel pins

oil pump body C
outer rotor
inner rotor
drive pin

oil pump body B
pressure relief valve

bolt
oil pump driven sprocket

DOWEL PINS PUMP BODY D

OUTER ROTOR

DRIVE PIN INNER ROTOR

PUMP BODY C

OUTER ROTOR

DRIVE PIN INNER ROTOR

RELIEF VALVE PUMP BODY B

DRIVEN SPROCKET

BOLT
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LUBRICATION SYSTEM

— oil pump shaft
— drive pin

— outer rotor

— inner rotor

Clean all the disassembled parts thoroughly.

INSPECTION

Remove the O-ring from the pressure relief valve.

Check the operation of the pressure relief valve by
pushing on the piston.

Temporarily assemble each inner rotor, outer rotor
and drive pin on the pump shaft, and install them
into each pump body individually.

Measure the rotor tip clearance.
SERVICE LIMIT: 0.20 mm (0.008 in)

Measure the pump body clearance.

SERVICE LIMIT: 0.25 mm (0.010 in)

PUMP BODY A

PUMP SHAFT

PISTON

INNER ROTOR
OUTER ROTOR

DRIVE PIN

O-RING
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LUBRICATION SYSTEM

Remove the oil pump shaft and drive pin.
Measure the oil pump side clearance.
SERVICE LIMIT: 0.11 mm (0.004 in)

ASSEMBLY

DRIVEN SPROCKET

DRIVE PINS

RELIEF VALVE

PUMP SHAFT ’
O-RING

INNER ROTORS

PUMP BODY A
PUMP BODY D
L DOWEL PINS
Br QY
5 ;:"‘7?” /(’ﬁ '
e @ | PUMP BODY B
Qll) V7
s 20
5 @“)@
PUMP BODY C
OUTER ROTORS
ASSEMBLY BOLTS
Dip all parts in clean engine oil.

PUMP BODY A INNER ROTOR
Install the outer and inner rotors into oil pump body ~
A. OUTER ROTOR
Insert the drive pin onto the pump shaft.
Install the pump shaft into the inner rotor and pump
body A, aligning the drive pin with the inner rotor

grooves.

PUMP SHAFT DRIVE PIN




LUBRICATION SYSTEM

Install the oil pump driven sprocket onto the pump
shaft, aligning the flats.

Apply locking agent to the driven sprocket bolt
threads.

Install and tighten the driven sprocket bolt.

TORQUE: 12 N-m (1.2 kgf-m, 9 Ibf-ft)

Coat a new O-ring with oil and install it into the
relief valve groove.

Install the pressure relief valve into oil pump body
B.
Install oil pump body B onto pump body A.

Insert the drive pin into the pump shaft.

Install the inner rotor onto the pump shaft, aligning
its grooves with the drive pin.

Install the outer rotor into oil pump body C.

Install pump body C onto pump body B.

DRIVEN SPROCKET

S
@ E O-RING

RELIEF VALVE PUMP BODY B

DRIVE PIN

PUMP BODY C

OUTER ROTOR

INNER ROTOR
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LUBRICATION SYSTEM

Install the dowel pins into pump bodies C, B and A.

Insert the drive pin into the pump shaft. DOWEL PINS
Install the inner rotor onto the pump shaft, aligning
its grooves with the drive pin.

Install the outer rotor into oil pump body D.

Install pump body D onto pump body C.

PUMP BODY D

OUTER ROTOR

DRIVE PIN INNER ROTOR

Install and tighten the two oil pump assembly bolts. ASSEMBLY BOLTS

INSTALLATION

Apply oil to a new O-ring and install it onto the oil
pipe.
Install the oil pipe onto the crankcase.

h’ "79 ORING :

Set the retainer plate and tighten the two bolts
securely.

RETAINER PLATE

OIL PIPE
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LUBRICATION SYSTEM

Apply oil to new O-rings and install them onto the E 14
oil pass pipe. Tt
Install the oil pass pipe to the oil strainer pipe.

Coat new O-rings with oil and install them onto the
oil joint pipes.

Install the oil pump drive chain onto the driven
sprocket of the oil pump, and install the oil pump
onto the crankcase.

Install the three mounting bolts and tighten them
securely.

Install the torque converter (page 14-73).

OIL COOLER
REMOVAL

Remove the front fender (page 3-11).

Remove the radiator grille by releasing the four
retaining clips.
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LUBRICATION SYSTEM

Check the oil cooler hose joints and seams for leaks.
Check the oil cooler air passage for clogging or
damage.

Straighten bent fins using a small flat blade screw-
driver and remove insects, mud or other obstruc-
tions with compressed air or low pressure water.

Remove the bolts and oil pipes from the oil cooler.
Remove the O-rings from the oil pipes.

Remove the four mounting screws and oil cooler

from the radiator. SCREWS

INSTALLATION

Install the oil cooler onto the radiator and tighten

the mounting screws securely. SCREWS

Coat new O-rings with oil and install them onto the
oil pipes.

Install the oil pipes onto the oil cooler and tighten
the bolts securely.

Install the removed parts in the reverse order of
removal.

Check the oil level and add the recommended oil if
the level is low (page 4-10).
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FUEL SYSTEM (PGM-FI)

SERVICE INFORMATION
GENERAL

e This FUEL SYSTEM section covers service of the electrical and mechanical system of the PGM-FI system, fuel supply
system and air cleaner.

¢ Before disconnecting the fuel feed hose, relieve pressure from the system by disconnecting the quick connect fitting in
the sub fuel tank (page 6-32).

* Bending or twisting the control cable will impair smooth operation and could cause the cable to stick or bend, resulting
in loss of vehicle control.

e Work in a well ventilated area. Smoking or allowing flames or sparks in the work area or where gasoline is stored can
cause a fire or explosion.

¢ Do not snap the throttle valve from full open to full close after the throttle cable has been removed. It may cause incor-
rect idle operation.

e Seal the cylinder head intake port with tape or a clean cloth to keep dirt and debris from entering the intake port after
the throttle body has been removed.

* Do not damage the throttle body. It may cause incorrect throttle valve operation.

e Prevent dirt and debris from entering the throttle bore, IACV, sensor hole and fuel feed hose, clean them using com-
pressed air.

e The throttle body is factory pre-set. Do not disassemble in a way other than shown in this manual.

¢ Do not loosen or tighten the white painted bolts, nuts and screws of the throttle body. Loosening or tightening them can
cause throttle body malfunction.

e Tighten the yellow painted bolts of the throttle body to the specified torque.

e A faulty PGM-FI system is often related to poorly connected or corroded connectors. Check those connections before
proceeding.

e When disassembling the PGM-FI parts, note the location of the O-rings. Replace them with new ones upon reassembly.

e Use a digital tester for PGM-FI system inspection.

¢ Refer to procedures for fuel level sensor inspection (page 23-10).

SPECIFICATIONS
ITEM SPECIFICATIONS

Throttle body identification number GQ67A

Idle speed 1,400 £ 50 rpm (min™")

Throttle lever free play 3-8mm (1/8 - 5/16 in)

ECT sensor resistance (20°C/68°F) 2.3-2.6 kQ

Fuel injector resistance (at 20°C /68°F) 11.1-12.3Q

Fuel pressure 284 — 304 kPa (2.9 - 3.1 kgf/cm?, 41 — 44 psi)

Fuel pump flow (at 12 V) 71 cm® (2.4 US oz, 2.5 Imp 0z) minimum/10 seconds
TORQUE VALUES

Insulator band screw (throttle body side) See page 6-42

Insulator band screw (cylinder head side) See page 6-46

Throttle drum cover screw 1.5 N-m (0.15 kgf-m, 1.1 Ibf-ft)

Sensor unit mounting screw 3.4 N-m (0.35 kgf-m, 2.2 |bf-ft)

Fuel feed hose bracket screw 4.2 N-m (0.43 kgf-m, 3.1 Ibf-ft)

Harness guide bracket screw 4.2 N-m (0.43 kgf-m, 3.1 Ibf-ft)

Fuel injector/feed hose mounting bolt 5.1 N-m (0.53 kgf-m, 3.8 Ibf-ft)

IACV mounting torx screw 2.1 N:m (0.21 kgf-m, 1.5 Ibf-ft)

Bank angle sensor mounting bolt 1.5 N-m (0.15 kgf-m, 1.1 Ibf-ft)
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FUEL SYSTEM (PGM-FI)

TOOLS

Fuel pressure gauge
07406-0040004

or 07406-00400B (U.S.A. only)

Pressure gauge manifold
07ZAJ-S5A0111

Pressure gauge hose attachment A
07ZAJ-S5A0120

Not available in U.S.A.

Not available in U.S.A.

Pressure gauge hose attachment B
07ZAJ-S5A0130

Hose attachment B joint
07ZAJ-S5A0150

Pressure manifold hose
07AMJ-HW3A100 (U.S.A. only)

Adaptor, male
07AAJ-S6MA200 (U.S.A. only)

Adaptor, female
07AAJ-S6MA400 (U.S.A. only)

SCS connector
070PZ-ZY30100

&

HDS pocket tester
TDS 3557-0112-01 (U.S.A. Only)

Inspection test harness
07GMJ-ML80100

Test probe
07ZAJ-RDJA110




FUEL SYSTEM (PGM-FI)

SYMPTOM TROUBLESHOOTING

When the vehicle has one of these symptoms, check the DTC or MIL blinking, refer to the DTC index (page 6-17) and begin
the appropriate troubleshooting procedure. If there are no DTC/MIL blinking stored in the PCM memory, do the diagnostic
procedure for the symptom, in the sequence listed below, until you find the cause.

Symptom

Diagnosis procedure

Also check for

Engine cranks but won't
start
(No DTC and MIL blinking)

1. Inspect the ignition system
(page 21-5).

2. Inspect the fuel supply system
(page 6-36).

No fuel to injector

- Clogged fuel filter

— Pinched or clogged fuel feed hose

— Pinched or clogged fuel tank breather
hose

— Faulty fuel pump

— Faulty fuel pump circuits

Intake air leak

Contaminated/deteriorated fuel

Faulty fuel injector

IACV stuck closed

Engine cranks but won't
start

(No fuel pump operation
sound when the turning the
ignition ON and engine stop
switch "Q)")

1. PCM power/ground circuits
malfunction (page 6-53)

2. Inspect the fuel supply system
(page 6-36).

Open circuit in the power input and/or
ground wire of the PCM

Faulty bank angle sensor or related circuit
Faulty engine stop relay or related circuit
Faulty engine stop switch or related circuit
Blown FI/IGN fuse (10 A)

Blown ST./ECM fuse (10 A)

Engine stalls, hard to start,
rough idling

1. Check the idle speed (page 6-
55).

2. Check the IACV (page 6-56).

3. Inspect the fuel supply system
(page 6-36).

Restricted fuel feed hose
Contaminated/deteriorated fuel
Intake air leak

Restricted fuel tank breather hose
Faulty ignition system

Backfiring or misfiring dur-
ing acceleration

Check the ignition system.

Faulty ignition system

Poor performance
(driveability) and poor fuel
economy

Inspect the fuel supply system
(page 6-36).

Pinched or clogged fuel feed hose
Faulty injector
Faulty ignition system

Idle speed is below specifi-
cations or fast idle too low
(No DTC and MIL blinking)

1. Check the idle speed (page 6-
55)
2. Check the IACV (page 6-56).

IACV stuck closed
Faulty fuel supply system
Faulty ignition system

Idle speed is above specifi-
cations or fast idle too high
(No DTC and MIL blinking)

1. Check the idle speed (page 6-
55)

2. Check the throttle operation
and lever free play (page 4-4)

3. Check the IACV (page 6-56).

IACV stuck opened
Faulty ignition system
Intake air leak

Engine top end problem
Air cleaner condition

MIL stays on but no DTCs
set, or MIL never comes on
at all

Troubleshoot the MIL circuit (page
6-31).

Faulty MIL circuit

MIL stays on at all times
(No DTC set)

Check the DLC circuit (Brown/red
wire) for short circuit.

Short circuit in the DLC related wire
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PGM-FI SYSTEM LOCATION

PCM
INJECTOR

DLC
MAP SENSOR/TP SENSOR

0 = - BANK ANGLE SENSOR
15-\\'? SENSO
¥ &

FUSE BOX ” oS
(58550 %:.\ FRONT VS
P S SENSOR
S

SUB FUEL
TANK

IAT SENSOR REAR VS SENSOR

RELAY MODULE
CKP SENSOR

IACV

ECT SENSOR
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PGM-FI SYSTEM DIAGRAM
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FUEL SYSTEM (PGM-FI)

PGM-FI CONNECTOR LOCATION
FRONT CONNECTOR LOCATIONS

Note 1: Remove the steering cover (page 3-5).
Note 2: Remove the left inner fender (page 3-9).

PCM 33P BLACK CONNECTOR (Note 1)
PCM 5P BLACK CONNECTOR (Note 1) PCM (Note 1)

\
\/PCM 33P GRAY CONNECTOR (Note 1)

7 — | N
\ \
\\
\ || —

o) pum\l \

(( — \
\

// \

|

REAR VS SENSOR 3P (YELLOW)
CONNECTOR (Note 2)
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MIDDLE/REAR CONNECTOR
LOCATIONS

Note 1: Remove the seat (page 3-4).
Note 2: Remove the fuel tank side cover (page 3-6).

INJ 2P (GRAY) CONNECTOR
(Note 1)

IACV 4P (BLACK)
CONNECTOR (Note 1)

ECT SENSOR 2P (BLACK) MAP/TP SENSOR 5P (BLACK)
CONNECTOR (Note 2) CONNECTOR (Note 2)
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Note 1: Remove the battery case (page 20-6).

&y,
7
N 5‘

NSO
AR N
| ,/\ ‘

RELAY MODULE 8P (GRAY)
CONNECTOR (Note 1)
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Note 1: Remove the right side cover (page 3-5).

ALTERNATOR 5P (NATURAL)
CONNECTOR (Note 1)
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PGM-FI TROUBLESHOOTING INFORMATION
GENERAL TROUBLESHOOTING

Intermittent Failure

The term "intermittent failure" means a system may have had a failure, but it checks OK now. If the MIL does not come on,
check for poor contact or loose pins at all connectors related to the circuit with the trouble. If the MIL was on, but then went
out, the original problem may be intermittent.

Opens and Shorts

"Opens" and "Shorts" are common electrical terms. An open is a break in a wire or at a connection. A short is an accidental
connection of a wire to ground or to another wire. In simple electronics, this usually means something will not work at all.
With PCMs this can mean something will work, but not the way it's supposed to.

If the MIL has come on

Refer to DTC READ OUT (page 6-14).

If the MIL did not stay on

If the MIL did not stay on, but there is a driveability problem, do the SYMPTOM TROUBLESHOOTING (page 6-5).

SYSTEM DESCRIPTION
SELF-DIAGNOSIS SYSTEM

The PGM-FI system is equipped with the self-diagnostic system. When any abnormality occurs in the system, the PCM
turns on the MIL and stores a DTC in its erasable memory.

FAIL-SAFE FUNCTION

The PGM-FI system is provided with a fail-safe function to secure a minimum running capability even when there is trouble
in the system. When any abnormality is detected by the self-diagnosis function, running capability is maintained by pre-
programed value in the simulated program map. When any abnormality is detected in the injector and crankshaft position
(CKP) sensor, the fail-safe function stops the engine to protect it from damage.

DTC (Diagnostic Trouble Code)

e The DTC is composed of a main code and a sub code and it is displayed as a hyphenated number when retrieved from
the PCM with the HDS pocket tester.
The digits in front of the hyphen are the main code, they indicate the component of function failure.
The digits behind the hyphen are the sub code, they detail the specific symptom of the component or function failure.
For example, in the case of the TP sensor:
— DTC 08 — 1 = (TP sensor voltage) — (lower than the specified value)
— DTC 08 - 2 = (TP sensor voltage) — (higher than the specified value).
e The MAP, ECT, TP and IAT sensor diagnosis will be made according to the voltage output of the affected sensor.
If a failure occurs, the PCM determines the Function Failure, compares the sensor voltage output to the standard value,
and then outputs the corresponding DTC to the HDS Pocket Tester.
For example:
- If the input voltage line (A) on the MAP sensor is opened, the PCM detects the output voltage is about 5 V, then the
DTC 1-2 (MAP sensor circuit high voltage) will be displayed.
- If the input voltage line (B) on the TP sensor is opened, the PCM detects the output voltage is 0 V, then the DTC 8-1 (TP
sensor circuit low voltage) will be displayed.

5V
MAP SENSOR 5v TP SENSOR oV
(A) ) (B)
= OUTPUT VOLTAGE
I OUTPUT VOLTAGE T %
5V 5V
ECT SENSOR IAT SENSOR

# I OUTPUT VOLTAGE $ I OUTPUT VOLTAGE
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MIL Blink Pattern

¢ |f the HDS pocket tester is not available, DTC can be read from the
PCM memory by the MIL blink pattern.

e The number of MIL blinks is the equivalent the main code of the
DTC (the sub code cannot be displayed by the MIL).

e The MIL will blink the current DTC, in case the PCM detects the
problem at present, when the ignition switch ON or idling. The MIL
will stay ON when driving (engine speed is over 2,000 rpm (min™)).

e The MIL has two types of blinks, a long blink and short blink. The
long blinking lasts for 1.3 seconds, the short blinking lasts for 0.5
seconds. One long blink is the equivalent of ten short blinks. For
example, when two long blinks are followed by five short blinks, the
MIL is 25 (two long blinks = 20 blinks, plus five short blinks).

e When the PCM stores more than one DTC, the MIL will indicate
them by blinking in the order from the lowest number to highest
number.

MIL Check

When the ignition switch is turned ON and engine stop switch is ")", the MIL will stay on for a few seconds, then go off. If
the MIL does not come on, troubleshoot the MIL circuit (page 6-31).

CURRENT DTC/FREEZE DTC
The DTC is indicated in two ways according to the failure status.

FA Model shown: MIL

¢ In case the PCM detects the problem at present, the MIL will come on and the MIL will start to blink as its DTC. It is pos-
sible to readout the MIL blink pattern as the current DTC.

¢ In case the PCM does not detect any problem at present but has a problem stored in its memory, the MIL will not light
and blink. If it is necessary to retrieve the past problem, readout the freeze DTC by following the DTC readout proce-
dure.

HDS POCKET TESTER INFORMATION
e The HDS can readout the DTC, freeze data, current data and other powertrain control module condition.

How to connect the HDS Pocket Tester

Turn the ignition switch to OFF.

Remove the steering cover (page 3-5).
Remove the dummy connector from the DLC.
Connect the HDS pocket tester to the DLC.

Turn the ignition switch to ON and engine stop switch "()", check the
DTC and freeze data.

NOTE:

¢ Freeze data indicates the engine conditions when the first malfunc-
tion was detected.

PCM reset

The HDS can reset the PCM data including the DTC, freeze data and
some learning memory.

DTC READOUT

e When the ignition switch is turned ON, the MIL will stay on for a few
seconds, then go off.

e After performing diagnostic troubleshooting, erase the problem
code(s) (page 6-15) and test-ride the vehicle to be sure that the
problem(s) have been removed.

If the MIL stays on or blinks, connect the HDS Pocket Tester to the DLC
(page 6-14).
Then read the DTC, freeze data and follow the troubleshooting index
(page 6-17).

FA model shown: MIL

To read the DTC with the MIL blinking, refer to the following proce-
dure.
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Make sure the
engine stop switch
is turned to “().”

Reading DTC with the MIL

Start the engine and let it idle. Read the MIL blinking
that is indicated as the current DTC and refer to the
troubleshooting index (page 6-17). )
When retrieving the freeze DTC, refer to the follow- ﬁ
ing procedure.

SCS CONNECTOR

Turn the ignition switch to OFF.
Remove the steering cover (page 3-5).

Remove the dummy connector and short DLC termi-
nals using the special tool.

TOOL:
SCS connector 070PZ-ZY30100
CONNECTION: Brown/red — Green

Turn the ignition switch to ON and engine stop
switch "()", read, note the MIL blinks and refer to the troubleshooting index (page 6-17).

NOTE:
If the PCM has any DTC in its memory, the MIL will start blinking.

CLEARING DTC
Connect the HDS Pocket Tester to the DLC (page 6-14).

Clear the DTC with the HDS while the engine is stopped.

To clear the DTC without HDS, refer to the following procedure.
How to clear the DTC with SCS connector
1. Remove the steering cover (page 3-5).
2. Turn the ignition switch to OFF.

SCS CONNECTOR

3. Remove the dummy connector and short the ﬁ
DLC using the special tool.

TOOL:
SCS connector 070PZ-ZY30100
CONNECTION: Brown/red — Green

4. Turn the ignition switch to ON.
5. Remove the special tool from the DLC.

6. The MIL will light for approximately 5 seconds.
While the MIL lights, short the DLC terminals
again with the special tool. The self-diagnostic
memory is erased if the malfunction indicator goes off and starts blinking.

NOTE:

e The DLC must be jumped while the MIL lights. If not, the MIL will not start blinking.
¢ Note that the self-diagnostic memory cannot be erased if the ignition switch is turned OFF before the
MIL starts blinking.
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CIRCUIT INSPECTION
INSPECTION AT PCM CONNECTOR

Always clean around and keep any foreign mate-
rial away from the PCM connector before discon-
necting it.

A faulty PGM-FI system is often related to poorly
connected or corroded connections. Check those
connections before proceeding.

Do not pull the wire harness while disconnecting
the PCM connectors.

In testing at PCM connector (wire harness side)
terminal, always use the test probe. Insert the
test probe into the connector terminal, then
attach the digital multimeter probe to the test
probe.

TOOL:
Test probe 07ZAJ-RDJA110

TEST PROBE
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FUEL SYSTEM (PGM-FI)

PGM-FI DTC INDEX

(MILDl-)rI(i:nks) Function Failure Symptom/Fail-safe function Refer to
1-1 (1) MAP sensor circuit low voltage (less than 0.19 V) ¢ Engine operates normally 6-18
e MAP sensor or its circuit malfunction ¢ Fail-safe value: 29 kPa
1-2 (1) MAP sensor circuit high voltage (more than 3.9 V) ¢ Engine operates normally 6-19
¢ Loose or poor contact of the MAP sensor connector ¢ Fail-safe value: 29 kPa
e MAP sensor or its circuit malfunction
7-1(7) ECT sensor circuit low voltage (less than 0.07 V) e Hard start at a low temperature 6-20
e ECT sensor or its circuit malfunction ¢ Fail-safe value: 78.6°C/173.5°F
e Cooling fan turns on
7-2 (7) ECT sensor circuit high voltage (more than 4.93 V) e Hard start at a low temperature 6-22
e Loose or poor contact of the ECT sensor connector ¢ Fail-safe value: 78.6°C/173.5°F
e ECT sensor or its circuit malfunction ¢ Cooling fan turns on
8-1(8) TP sensor circuit low voltage (less than 0.22 V) e Poor engine acceleration 6-23
e TP sensor or its circuit malfunction ¢ Fail-safe value: 0°
e A/T shift function and anti-creep
function does not work (2nd gear
only)
8-2 (8) TP sensor circuit high voltage (more than 4.93 V) ¢ Poor engine acceleration 6-24
* Loose or poor contact of the TP sensor connector ¢ Fail-safe value: 0°
e TP sensor or its circuit malfunction e A/T shift function and anti-creep
function does not work (2nd gear
only)
9-1 (9) IAT sensor circuit low voltage (less than 0.07 V) e Engine operates normally 6-25
e |AT sensor or its circuit malfunction e Pre-program value: 25°C/77°F
9-2 (9) IAT sensor circuit high voltage (more than 4.93 V) ¢ Engine operates normally 6-26
* Loose or poor contact of the IAT sensor connector ¢ Fail-safe value: 25°C/77°F
¢ |AT sensor or its circuit malfunction
11-1 (11) Rear VS sensor no signal e Engine operates normally 6-27
e Loose or poor contact of the VS sensor connector e Selectable 4WD system does not
e VS sensor or its circuit malfunction work (2WD mode only)
e A/T shift function and anti-creep
function does not work (2nd gear
only)
12-1 (12) Injector circuit malfunction e Engine does not start 6-28
e Loose or poor contact of the injector connector ¢ Injectors, fuel pump and ignition
e |njector or its circuit malfunction shut down
29-1 (29) IACV circuit malfunction e Engine stalls, hard to start, rough |6-29
¢ Loose or poor contact of the IACV connector idling
e |ACV or its circuit malfunction
33-2 (-) PCM EEPROM malfunction ¢ Engine operates normally 6-53
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FUEL SYSTEM (PGM-FI)

DTC TROUBLESHOOTING

DTC 1-1 (MAP SENSOR LOW
VOLTAGE)

1.

MAP Sensor System Inspection

Turn the ignition switch ON and engine stop
switch "O)".

Check the MAP sensor with the HDS pocket
tester.

Is about 0 V indicated?
YES - GO TO STEP 2.

NO - e Intermittent failure
e |Loose or poor contact on the MAP
sensor connector

MAP Sensor Input Voltage Inspection
Remove the fuel tank left side cover (page 3-6).

Turn the ignition switch OFF.
Disconnect the MAP/TP sensor 5P (Black) con-
nector.

Turn the ignition switch ON and engine stop
switch "Q)".

Measure the voltage at the wire harness side.
Connection: Brown (+) — Green/red (-)

Is the voltage within 4.75 — 5.25V?

YES - GO TO STEP 4.

NO - GO TO STEP 3.

MAP Sensor Input Line Inspection

Turn the ignition switch OFF.
Disconnect the PCM 33P (Gray) connector.

Check for continuity of the Brown wire between
the MAP/TP sensor 5P (Black) connector terminal
and the PCM 33P (Gray) connector terminals.

TOOL:
Test probe 07ZAJ-RDJA110

Connection: B3 - Brown

Is there continuity?

YES - Replace the PCM with a known good
one, and recheck.

NO - Open circuit in Brown wire

MAP Sensor Output Line Short Circuit Inspec-
tion

Check for continuity between the MAP/TP sensor
5P (Black) connector terminal of the wire harness
side and ground.

Connection: Light green — ground

Is there continuity?

YES - Shortcircuit in Light green wire
NO - GOTO STEP5.

MAP/TP SENSOR 5P (BLACK) CONNECTOR
(Wire side of female terminal)

N
C )

I I
Br GR

@ ©

MAP/TP SENSOR 5P (BLACK) CONNECTOR
(Wire side of female terminal)

j%%v ‘ Br

——

d, ﬁ [ £ L )

PCM 33P (GRAY) CONNECTOR
(Wire side female terminal)

MAP/TP SENSOR 5P (BLACK) CONNECTOR
(Wire side of female terminal)

Lg
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FUEL SYSTEM (PGM-FI)

5. MAP Sensor Inspection

Replace the MAP/TP sensor with a known good
one (page 6-43).

Clear the DTC (page 6-14).

Turn the ignition switch ON and engine stop
switch "O)".

Check the MAP sensor with the HDS pocket
tester.

Is DTC 1-1 indicated?

YES - Replace the PCM with a known good
one, and recheck

NO - Faulty original MAP/TP sensor

DTC 1-2 (MAP SENSOR HIGH
VOLTAGE)

e Before starting the inspection, check for loose or
poor contact on the MAP/TP sensor 5P (Black)
connector and recheck the DTC.

1. MAP Sensor System Inspection 1

Turn the ignition switch ON and engine stop
switch "0)".

Check the MAP sensor with the HDS pocket
tester.

Is about 5 V indicated?
YES - GO TO STEP 2.

NO - e [ntermittent failure
e Loose or poor contact on the MAP/TP
sensor connector

2. MAP Sensor System Inspection 2

Turn the ignition switch OFF. MAP/TP SENSOR 5P (BLACK) CONNECTOR

Disconnect the MAP/TP sensor 5P (Black) con- | (Wire side of female terminal)
nector.
Jump the MAP sensor terminals at the wire har- G/R Lg
ness side with a jumper wire. \_I /
)
q

Connection: Light green — Green/red { f}\]

Turn the ignition switch ON and engine stop
switch "O)".

Check the MAP sensor with the HDS pocket
tester.

Is about 0 V indicated?
YES - Faulty MAP/TP sensor JUMPER WIRE
NO - GOTOSTEP3.
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3.

MAP Sensor Input Voltage Inspection

Turn the ignition switch OFF.
Remove the jumper wire.

Turn the ignition switch ON and engine stop
switch "Q".

Measure the voltage at the wire harness side ter-
minals.

Connection: Brown (+) - Green/red (-)

Is the voltage within 4.75 — 5.25V?

YES - GO TO STEP4.

NO - Open circuit in Green/red or Brown wire

MAP Sensor Output Line Open Circuit Inspec-
tion

Turn the ignition switch OFF.

Disconnect the PCM 33P (Gray) connector.
Check for continuity of the Light green wire
between the MAP/TP sensor 5P (Black) connec-
tor terminal and the PCM 33P (Gray) connector
terminal.

TOOL:

Test probe 07ZAJ-RDJA110

Connection: B25 - Light green

Is there continuity?

YES - Replace the PCM with a known good
one, and recheck

NO - Opencircuit in Light green wire

DTC 7-1 (ECT SENSOR LOW
VOLTAGE)

1.

ECT Sensor System Inspection

Turn the ignition switch ON and engine stop
switch "O)".

Check the ECT sensor with the HDS pocket
tester.

Is about 0 V indicated?

NO - e Intermittent failure.
e Loose or poor contact on the ECT
sensor connector.

YES - GO TO STEP 2.

MAP/TP SENSOR 5P (BLACK) CONNECTOR
(Wire side of female terminal)

MAP/TP SENSOR 5P (BLACK) CONNECTOR
(Wire side of female terminal)

—

/ B25 <:> Lg
PCM 33P (GRAY) CONNECTOR
(Wire side of female terminal)
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2. ECT Sensor Inspection
Remove the fuel tank left side cover (page 3-6).

Turn the ignition switch OFF.
Disconnect the ECT sensor 2P (Black) connector.

Turn the ignition switch ON and engine stop
switch "O".

Check the ECT sensor with the HDS pocket |

tester.

Is about 0 V indicated?
NO - GOTO STEP 3.
YES - GO TO STEP 4.

3. ECT Sensor Resistance Inspection
Turn the ignition switch OFF.

Measure the resistance at the ECT sensor termi-
nals.

Connection: White — Green/red
Standard: 2.3 -2.6 kQ (20°C/68°F)
Is the resistance within 2.3 - 2.6 k<2 ?

YES - Replace the PCM with a new one, and

recheck.

No - Faulty ECT sensor.

4. ECT Sensor Short Circuit Inspection

Disconnect the PCM 33P (Gray) connector from
the PCM (page 6-53).

Check for continuity between the ECT sensor 2P
(Black) connector terminal of the wire harness
side and ground.

Connection: White - Ground
Is there continuity?
YES

NO - Replace the PCM with a new one, and
recheck.

— Short circuit in White wire.

2P (BLACK) CONNECTOR :

ECT SENSOR 2P (BLACK) CONNECTOR
(Sensor side of male terminal)

G/R w

ECT SENSOR 2P (BLACK) CONNECTOR
(Wire side of female terminal)

\ O
T

T

w
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DTC 7-2 (ECT SENSOR HIGH
VOLTAGE)

¢ Before starting the inspection, check for loose or

poor contact on the ECT sensor 2P (Black) con-
nector and recheck the DTC.

. ECT Sensor System Inspection

Turn the ignition switch ON and engine stop
switch "()".

Check the ECT sensor with the HDS pocket
tester.
Is about 5 V indicated?

NO - e Intermittent failure.
e Loose or poor contact on the ECT
sensor 2P (Black) connector.

YES - GO TO STEP 2.

. ECT Sensor Inspection

Remove the fuel tank left side cover (page 3-6).
Turn the ignition switch OFF.

Disconnect the ECT sensor 2P (Black) connector.
Jump the ECT sensor terminals with a jumper
wire.

Connection: White — Green/red

Turn the ignition switch ON and engine stop
switch "()".

Check the ECT sensor with the HDS pocket
tester.

Is about 0 V indicated?
YES - Faulty ECT sensor.
NO - GOTO STEP3.

. ECT Sensor Open Circuit Inspection

Turn the ignition switch OFF.
Disconnect the jumper wire.

Disconnect the PCM 33P (Gray) connector (page
6-53).

Check for continuity between the PCM 33P
(Gray) connector terminals and ECT sensor 2P
(Black) connector terminals of the wire harness
side.

TOOL:

Test probe 07ZAJ-RDJA110

Connection: B27 - White
B2- Green/red

Is there continuity?

YES - Replace the PCM with a new one, and
recheck.

NO - e Open circuit in White wire.
e QOpen circuit in Green/red wire.

ECT SENSOR 2P (BLACK) CONNECTOR
(Wire side of female terminal)

W G/R

JUMPER WIRE

ECT SENSOR 2P (BLACK) CONNECTOR
(Wire side of female terminal)

B27 B2 —@—,

G/R
| b
P~
Q)

PCM 33P (GRAY) CONNECTOR
(Wire side of female terminal)
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DTC 8-1 (TP SENSOR LOW VOLTAGE)

Before starting the inspection, check for loose or
poor contact on the MAP/TP sensor 5P (Black)
connector and recheck the DTC.

. TP Sensor System Inspection

Turn the ignition switch ON and engine stop
switch "O)".

Check the TP sensor with the HDS when the
throttle is fully closed.

Is about 0 V indicated?
YES - GO TO STEP 3.
NO - GOTO STEP 2.
TP Sensor Inspection

Check that the TP sensor voltage is increasing
uninterrupted when moving the throttle from
fully closed to fully opened using the data list
menu of the HDS pocket tester.

Does the voltage increase continuously?

YES - e Intermittent failure.
e |oose or poor contact on the MAP/TP
sensor connector

NO - Faulty TP sensor.
TP Sensor Input Voltage Inspection

Turn the ignition switch OFF.
Disconnect the MAP/TP sensor 5P (Black) con-
nector.

Turn the ignition switch ON and engine stop
switch "O)".

Measure the voltage at the wire harness side ter-
minals.

Connection: Brown (+) - Green/red (-)
Is the voltage within 4.75 - 5.25 V?
YES - GO TO STEPSG.

NO - GOTO STEP 4.

TP Sensor Circuit Inspection
Turn the ignition switch OFF.

Disconnect the PCM 33P (Gray) connector.
Check for continuity at the Brown wire between
the MAP/TP sensor 5P (Black) connector terminal
and the PCM 33P (Gray) connector terminal.

TOOL:
Test probe 07ZAJ-RDJA110

Connection: B3 - Brown

Is there continuity?

YES - Replace the PCM with a known good
one, and recheck

NO - Open circuit in Brown wire

MAP/TP SENSOR 5P (BLACK) CONNECTOR

(Wire side of female terminal)

C )

MAP/TP SENSOR 5P (BLACK) CONNECTOR

(Wire side of female terminal)

SUERCI

PCM 33P (GRAY) CONNECTOR
(Wire side of female terminal)

'ﬁiv‘ﬁ‘ Br
ﬂ::::: k
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5. TP Sensor Output Line Open Circuit Inspection

Check for continuity at the Yellow wire between
the MAP/TP sensor 5P (Black) connector terminal
and the PCM 33P (Gray) connector terminal.

TOOL:

Test probe 07ZAJ-RDJA110

Connection: B14 - Yellow

Is there continuity?
YES - GO TO STEPG6.

NO - Open circuit in Yellow wire

. TP Sensor Output Line Short Circuit Inspection

Disconnect the MAP/TP sensor 5P (Black) con-
nector.

Check for continuity between the MAP/TP sensor
5P (Black) connector terminal of the wire harness
side and ground.

Connection: Yellow - Ground

Is there continuity?

YES - Shortcircuit in Yellow wire
NO - GOTOSTEP7.

. TP Sensor Inspection

Replace the MAP/TP sensor with a known good
one.

Reset the PCM (page 6-14).

Turn the ignition switch ON and engine stop
switch "O)".

Check the TP sensor with the HDS pocket tester.
Is DTC 8-1 indicated?

YES - Replace the PCM with a known good
one, and recheck

NO - Faulty original MAP/TP sensor

DTC 8-2 (TP SENSOR HIGH VOLTAGE)

1. TP Sensor System Inspection

Turn the ignition switch ON and engine stop
switch "Q)".

Check the TP sensor with the HDS pocket tester.
Is about 5 V indicated?
YES - GO TO STEP 3.
NO - GOTO STEP 2.

MAP/TP SENSOR 5P (BLACK) CONNECTOR
(Wire side of female terminal)

B14

\—

SEEnE
T &
)

PCM 33P (GRAY) CONNECTOR
(Wire side of female terminal)

MAP/TP SENSOR 5P (BLACK) CONNECTOR
(Wire side of female terminal)
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2. TP Sensor Inspection

Check that the TP sensor voltage is increasing
continuously when moving the throttle from

fully closed to fully opened using the data list menu.

Is the voltage increasing continuously?

YES - e Intermittent failure.

e Loose or poor contact on the MAP/TP
sensor connector

NO

TP Sensor Resistance Inspection

- Faulty TP sensor.

Turn the ignition switch OFF.

Disconnect the MAP/TP sensor 5P (Black) con-
nector.
Measure the resistance at the TP sensor side ter-
minals.

Connection: Brown - Green/red

Is the resistance within 1.0 - 3.0 k2
YES - GO TO STEP 4.

NO - Faulty TP sensor

TP Sensor Input Voltage Inspection

Turn the ignition switch ON and engine stop
switch "O)".

Measure the voltage at the wire harness side ter-
minals.

Connection: Brown (+) — Green/red (-)

Is the voltage within 4.75 - 5.25 VV?

YES - Replace the PCM with a known good
one, and recheck
NO - Open circuit in Green/red or Brown

wires

DTC 9-1 (IAT SENSOR LOW VOLTAGE)

1.

IAT Sensor System Inspection

Turn the ignition switch ON and engine stop
switch "O".

Check the IAT sensor with the HDS pocket tester.
Is about 0 V indicated?
YES - GO TO STEP 2.

NO - e Intermittent failure
e |Loose or poor contact on the IAT
sensor connector

MAP/TP SENSOR 5P (BLACK) CONNECTOR
(Sensor side of male terminal)

—

\
SRnne

G/R Br

MAP/TP SENSOR 5P (BLACK) CONNECTOR
(Wire side of female terminal)

\
SnnES

[ I
Br G/R

@ ©
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2. IAT Sensor Inspection

Turn the ignition switch OFF.
Disconnect the IAT sensor 2P (Black) connector.

Turn the ignition switch ON and engine stop
switch "O)".
Check the IAT sensor with the HDS pocket tester.

Is about 0 V indicated?
YES - GO TO STEP 3.
NO - Faulty IAT sensor

3. IAT Sensor Output Line Short Circuit Inspection

Di t the PCM 33P tor f
tr;gcg’gh'},efpaggs_%)_ 33P (Gray) connector from [\ e \SOR 2P (BLACK) CONNECTOR

(Wire side of female terminal)
Check for continuity between the IAT sensor 2P

(Black) connector terminal of the wire harness

side and ground. Arall

Connection: Gray/blue - ground @ ! j
inuity?

Is there continuity? Gr/Bu

YES - Short circuit in Gray/blue wire

NO - Replace the PCM with a known good
one, and recheck

DTC 9-2 (IAT SENSOR HIGH VOLTAGE)

¢ Before starting the inspection, check for loose or
poor contact on the IAT sensor connector and
recheck the DTC.

1. IAT Sensor System Inspection

Turn the ignition switch ON and engine stop
switch "O)".

Check the IAT sensor with the HDS pocket tester.
Is about 5 V indicated?
YES - GO TO STEP 2.

NO - e Intermittent failure
e |Loose or poor contact on the IAT
sensor connector

2. |IAT Sensor Inspection

Turn the ignition switch OFF. .
. IAT SENSOR 2P (BLACK) CONNECTOR (Wire
Disconnect the IAT sensor 2P (Black) connector. | side of female terminal)

Jump the IAT sensor terminals with a jumper
wire.

Connection: Gray/blue - Green/red

Turn the ignition switch ON and engine stop
switch "Q". ® ®

Check the IAT sensor with the HDS pocket tester.
e / \
Is about 0 V indicated: Gr/Bu GIR
YES - Faulty IAT sensor
NO - GO TO STEP 3.
JUMPER WIRE
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3.

IAT Sensor Open Circuit Inspection
Turn the ignition switch OFF.

Disconnect the PCM 33P (Gray) connector.
Check for continuity at the Gray/blue and Green/
red wire between the IAT sensor 2P (Black) con-
nector terminals and the PCM 33P (Gray) con-
nector terminals.

TOOL:

Test probe 07ZAJ-RDJA110

Connection: B2 - Green/red
B26- Gray/blue

Is there continuity?

YES - Replace the PCM with a known good
one, and recheck.
NO - e Open circuit in Gray/blue wire

e Open circuit in Green/red wire

DTC 11-1 (REAR VS SENSOR NO

SIGNAL)

e Before starting the inspection, check for loose or

poor contact on the rear VS (Vehicle Speed) sen-
sor 3P (Yellow) connector and recheck the DTC.

Rear VS Sensor System Inspection

Test-ride the vehicle and check the rear VS sen-
sor with HDS pocket tester.

Is vehicle speed indicated normally?
YES - Intermittent failure.

NO - GOTO STEP 2.

Rear VS Sensor Input Voltage Inspection
Turn the ignition switch OFF.

Disconnect the rear VS sensor 3P (Yellow) con-
nector (page 23-9).

Turn the ignition switch ON and engine stop
switch "Q".

Measure the voltage at the rear VS sensor con-
nector terminals of the wire harness side.
Connection: Black/pink (+) — Green (=)

Is there battery voltage?

NO - e Open or short circuit in the Black/
pink wire.
e QOpen circuit in the Green wire.
YES - GO TO STEP 3.

IAT SENSOR 2P (BLACK) CONNECTOR
(Wire side of female terminal)

B2 <:>

G/R
/\ Gr|/Bu
(&)
PCM 33P (GRAY) CONNECTOR
(Wire side of female terminal)

B26

ﬁﬁ

e — — 1

X

REAR VS SENSOR 3P (YELLOW) CONNECTOR
(Wire side of male terminal)

o —

BI/P
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3. Rear VS Sensor Output Line Inspection

Measure the voltage between the wire harness
side rear VS sensor 3P (Yellow) connector termi-
nals.

Connection: Pink/green (+) — Green (-)
Is the voltage about 5 V?

NO - Open or short circuit in the Pink/green
wire.

YES - GO TO STEP4.

. Rear VS Sensor Inspection

Turn the ignition switch OFF.

Replace the rear VS sensor with a new one (page
23-9).

Clear the DTC, test ride the vehicle and recheck
the DTC.

Is the DTC 11-1 indicated?

YES - Replace the PCM with a new one, and
recheck.

NO - Faulty original rear VS sensor.

DTC 12-1 (INJECTOR)

e Before starting the inspection, check for loose or

poor contact on the injector 2P (Gray) connector
and recheck the DTC.

. Injector System Inspection

Clear the DTC (page 6-15).
Turn the ignition switch ON and engine stop
switch "()", or start the engine, recheck the DTC.

Is the DTC 12-1 indicated?

NO - e Intermittent failure.
e Loose or poor contact on the injector
2P (Gray) connector.

YES - GO TO STEP 2.

. Injector Resistance Inspection

Remove the seat (page 3-4).

Remove the trim clip and throttle body cover
(page 6-43).

Disconnect the injector 2P (Gray) connector.

Turn the ignition switch ON and engine stop
switch "Q)".

Measure the resistance of the injector connector
terminals on the injector side.

Connection: Black/yellow - Green/blue
Standard: 11.1-12.3 Q (20°C/68°F)

Is the resistance within 11.1 - 12.3 Q2 (20°C/
68°F)?

NO - Faulty injector.
YES - GO TO STEP 3.

REAR VS SENSOR 3P (YELLOW) CONNECTOR
(Wire side of male terminal)

N

m_

P/G
INJ 2P (GRAY) CONNECTOR
(Injector side of male terminal)
\\Eﬁwi
BI’Y G/Bu
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Be sure to dis-
connect the
PCM connec-
tor.

. Injector Open Circuit Inspection

Turn the ignition switch OFF.

Disconnect the PCM 33P (Gray) and 33P (Black)
connector (page 6-43).

Check for continuity between the PCM 33P (Gray
and Black) connectors and injector 2P (Gray)
connector of the wire harness side.

TOOL:
Test probe 07ZAJ-RDJA110

Connection: B33 - Green/blue
A4 - Black/yellow

Is there continuity?

NO - e Open circuit in Green/blue wire.
¢ Open circuit in Black/yellow wire.

YES - GO TO STEP 4.

. Injector Signal Line Short Circuit Inspection

Check for continuity between the injector con-
nector terminal and ground.

Connection: Green/blue - Ground
Is there continuity?
YES - Short circuit in the Green/blue wire.

NO - Replace the PCM with a new one, and
recheck.

DTC 29-1 (IACV)

e Before starting the inspection, check for loose or

poor contact on the IACV 4P (Black) connector
and recheck the DTC.

. Recheck DTC

Clear the DTC (page 6-15).
Start the engine and recheck the DTC.

Is the DTC 29-1 indicated?

NO - e Intermittent failure.
e Loose or poor contact on the IACV
connector.

YES - GO TO STEP 2.

PCM 33P (BLACK) CONNECTOR
(Wire side of female terminal)

P
W

BI’Y

/

PCM 33P (GRAY) CONNECTOR
(Wire side of female terminal)

INJ 2P
(GRAY)
CONNECTOR
(Wire side of
female
terminal)

INJ 2P (GRAY) CONNECTOR
(Wire side of female terminal)

=

G/Bu

?
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2.

IACV Short Circuit Inspection

Remove the seat (page 3-4).
Remove the trim clip and throttle body cover
(page 6-43).

Turn the ignition switch OFF.
Disconnect the IACV 4P (Black) connector.

Check for continuity between the IACV 4P (Black)
connector and ground on all wires.
Connection: Black - Ground
Brown/blue — Ground
Brown/yellow - Ground
Brown/red - Ground

Is these continuity on all wires?

YES - e Short circuit in Black or Brown/red
wire.
e Short circuit in Brown/blue or Brown/
yellow wire.

NO - GOTO STEP 3.
IACV Circuit Continuity Inspection
Disconnect the PCM 33P (Gray) connector.

Check for continuity between the PCM 33P
(Gray) connector and the IACV 4P (Black) con-
nector.
TOOL:

Test probe 07ZAJ-RDJA110

Connection: B20 - Black
B30 - Brown/blue
B31 - Brown/yellow
B32 - Brown/red

Are there continuities?
YES - GO TO STEP 4.

NO - ¢ Open or loose contact in Black or
Brown/red wire.
e Open or loose contact in Brown/blue
or Brown/yellow wire.

IACV Resistance Inspection

Measure the resistance at the terminals of the
IACV 4P (Black) connector on the valve side

Connection: Black — Brown/red

Brown/blue - Brown/yellow
Standard: 120 - 140 Q (20°C/68°F)
Is the resistance within 120 — 140 (2 (20°C/68°F)?

YES - Replace the PCM with a new one, and
recheck.

NO - Faulty IACV.

IACV 4P (BLACK) CONNECTOR
(Wire side of female terminal)

{’JTT}

Br/Bu Br/Y Br/R

it

-1

IACV 4P (WHITE) CONNECTOR
(Wire side of female terminal)

B20

\ @ BI
B31 B30
NV G S —
B32 l\\;ﬂﬁl'w.‘
N
' ®
@

PCM 33P (GRAY) CONNECTOR
(Wire side of female terminal)

IACV 4P (BLACK) CONNECTOR
(Valve side of male terminal)
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MIL CIRCUIT INSPECTION

If the engine can be started but the MIL does not
come on with the ignition switch ON and engine
stop switch "()", check as follows:

FA model shown: MIL

Check the various functions of the combination
meter.

— If they do not function, check the combination
meter power input line (page 23-8).
— If they function properly, check as follows:

Turn the ignition switch OFF.
Disconnect the PCM 33P (Gray) connector.

Ground the White/blue (B19) wire terminal of the

wire harness side connector with a jumper wire. PCM 33P (GRAY) CONNECTOR

(Wire side of female terminal)

TOOL:

Test probe 07ZAJ-RDJA110 B19

Turn the ignition switch ON and engine stop switch \[ﬁ
"0", the MIL should come on. —\ —

— If the MIL comes on, replace the PCM.

— If the MIL does not come on, check for open cir-
cuit in the White/blue wire between the combina- T
tion meter and PCM.

If the wire is OK, replace the combination meter.

o
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FUEL LINE INSPECTION

FUEL PRESSURE RELIEVING/QUICK
CONNECT FITTING REMOVAL
e Before disconnecting fuel feed hose, relieve pres-

sure from the system as following procedures.
¢ Do not bent or twist fuel feed hose.

1. Turn the ignition switch OFF.

Pull up the rubber boot and disconnect the fuel
pump 2P (Black) connector.

Start the engine, and let it idle until it stalls.
Turn the ignition switch OFF.
Disconnect the battery cable (page 20-6).

o~ 0N

Check the fuel quick connect fitting for dirt, and
clean if necessary.

Place a shop towel over the quick connect fitting. =%

6. Hold the connector with one hand and squeeze
the retainer tabs with the other hand release
them from the locking pawils.

Pull the connector off.

CONNECTOR

e Prevent the remaining fuel in the fuel feed hose
from flowing out with a shop towel.

e Be careful not to damage the hose or other parts. ﬁ

¢ Do not use tools.

e If the connector does not move, keep the retainer | RETAINER TABS
tabs pressed down, and alternately pull and push
the connector until it releases.

LOCKING PAWLS

JOINT RUBBER

7. To prevent damage and keep foreign matter out,
cover the disconnected connector and pipe end PLASTIC BAGS
with the plastic bags.
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QUICK CONNECT FITTING
INSTALLATION

¢ Always replace the retainer of the quick connect
fitting and joint rubber when the fuel feed hose is
disconnected.

e |f any retainer needs replacing, use the same
manufacture’s retainer as the ones being
removed (The several manufactures feature dif-
ferent retainer specifications).

e |f any damage or cut-out on the rubber cap,
replace it with a new one.

¢ Do not bent or twist the fuel feed hose.

1. Insert a new retainer into the connector.

2. Set a new joint rubber to the fuel pipe as shown.

3. Align the quick connect fitting with the pipe and
align the new retainer locking pawls with the
connector grooves in the rubber lock piece.

Then press the quick connect fitting onto the
pipe until both retainer pawls lock with a
"CLICK".

If it is hard to connect, put a small amount of
engine oil on the pipe end.

4. Make sure the connection is secure and that the
pawls are firmly locked into place; check visually
and by pulling the connector.

&
S ReTAINER

\
r
CONNECTOR
CONNECTOR
l LOCKING
PAWLS

J,l! JOINT RUBBER

CONNECTOR
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5. Connect the fuel pump 2P (Black) connector.

Install the boot properly.

| 2P (BLACK) CONNECTOR

6. Temporarily connect the positive cable and nega-
tive cable to the battery.

Do not start the Turn the ignition switch ON and engine stop
engine. switch "O".

The fuel pump will run for about 2 seconds, and
fuel pressure will rise.

Repeat 2 or 3 times, and check that there is no
leakage in the fuel supply system.

FUEL PRESSURE TEST

Relieve the fuel pressure and disconnect the quick
connect fitting (page 6-32).

MANIFOLD FUEL PRESSURE GAUGE

Attach the fuel pressure gauge, attachment and
manifold between the fuel pump and quick connec-

tor.

TOOLS:

Fuel pressure gauge 07406-0040004
Pressure gauge manifold 07ZAJ-S5A0111

Pressure gauge hose attachment A 07ZAJ-S5A0120
Pressure gauge hose attachmentB 07ZAJ-S5A0130

Hose attachment B joint 07ZAJ-S5A0150

U.S.A. TOOLS: HOSE ATTACHMENTS
Fuel pressure gauge, 100psi 07406-004000B

Pressure manifold hose 07AMJ-HW3A100

Adaptor, male 07AAJ-S6MA200

Adaptor, female 07AAJ-S6MA400

Temporarily connect the positive cable and negative
cable to the battery.

Start the engine and let it idle.
Read the fuel pressure.

Standard: 284 - 304 kPa
(2.9 - 3.1 kgf/cm?, 41 - 44 psi)

If the fuel pressure is higher than specified, replace
the fuel pump assembly (faulty fuel pump or fuel
pressure regulator).

If the fuel pressure is lower than specified, inspect
the following:

— Check the fuel flow

— Pinched or clogged fuel feed hose or fuel tank
breather hose

— Fuel pump (page 6-36)

— Clogged fuel filter (Faulty fuel pump assembly)
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Wrap a shop towel After inspection, relieve the fuel pressure by starting
around the attach- the engine and let it idle until it stalls.

ment to soak up
any spilled fuel.

Wipe spilled gaso-
line out of the con-
tainer.

Remove the fuel pressure gauge, attachment and
manifold from the fuel pump.

Connect the quick connect fitting (page 6-33).

FUEL FLOW INSPECTION

Relieve the fuel pressure and disconnect the quick
connect fitting (page 6-32).

Turn the ignition switch OFF.
Disconnect the relay module 8P (Gray) connector.

Jump the Black/yellow and Violet wire terminals of
the wire harness side using a jumper wire.

Connect the hose attachment to the fuel pump joint.

TOOL:
Pressure gauge hose attachment 07ZAJ-S5A0130

U.S.A. TOOLS:
Pressure manifold hose 07AMJ-HW3A100
Adaptor, female 07AAJ-S6MA400

Place the end of the hose into an approved gasoline
container.

Temporarily connect the positive cable and negative
cable to the battery.

Turn the ignition switch ON, engine stop switch "Q)"
for 10 seconds.
Measure the amount of fuel flow.

Amount of fuel flow:
71 cm?® (2.4 US oz, 2.5 Imp 0z) minimum
/10 seconds at 12V

If the fuel flow is less than specified, inspect the fol-
lowing:

— Fuel pump (page 6-36).
— Clogged fuel filter (Faulty fuel pump assembly)

Connect the quick connect fitting (page 6-33).

RELAY MODULE 8P (GRAY) CONNECTOR
(Wire side of female terminal)

JUMPER WIRE

HOSE ATTACHMENT

<]

] “ 4
Sl oSS

/\ﬁ 3 3@
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SUB FUEL TANK/FUEL PUMP
INSPECTION

Turn the ignition switch ON, engine stop switch ")"
and confirm that the fuel pump operates for a few
seconds.

If the fuel pump does not operate, inspect as fol-
lows:

Turn the ignition switch OFF.

Pull up the rubber boot and disconnect the fuel
pump 2P (Black) connector.

| 2P (BLACK) CONNECTOR

Turn the ignition switch ON, engine stop switch "Q"

and measure the voltage between the terminals. FUEL PUMP 2P (BLACK) CONNECTOR

(Wire side of female terminal)
Connection: Violet (+) — Green (-)
There should be battery voltage for a few seconds.

If there is battery voltage, replace the sub fuel tank
assembly.

[

If there is no battery voltage, inspect the following:

<
()

— open circuit in Violet wire and/or Green wire
- fuse

— fuel pump relay (page 6-38)

— engine stop relay (page 6-52)

— engine stop switch (page 23-7)

- bank angle sensor (page 6-51)

- PCM (page 6-53)

3

REMOVAL

NOTE:
¢ Do not disassemble the sub fuel tank.

After disconnecting Remove the following:
the fuel pump 2P
(Black) connector,
be sure to relieve

the fuel pressure by

starting the engine
and let it idle until it
stalls.

— fuel pump 2P (Black) connector
— fuel feed hose

— fuel vapor return hose

— fuel hose

2 ‘ .
VAPOR RETURN HOSE | FUEL FEED HOSE
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Remove the bolts and sub fuel tank/bracket assem-
bly.

H’SUB FUEL TANK/BR

-

Remove the bolts, then remove the sub fuel tank
and collars from the bracket. BRACKET BOLTS/COLLARS

Check the sub-fuel tank for damage.
Replace the sub fuel tank as necessary.

SUB FUEL TANK ASSEMBLY
INSTALLATION

Install the collars into the pump mounting rubbers. BRACKET BOLTS/COLLARS

Install the fuel pump onto the bracket while aligning
the boss with the grommet on the bracket.

Install and tighten the fuel pump mounting bolts.

SUB FUEL TANK ASSEMBLY

Install the sub fuel tank/bracket assembly onto the
frame, tighten the bolts securely.

4 SUB FUEL TANK/BR

-
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Connect the fuel hose and fuel vapor return hose to [
the sub fuel tank/fuel pump.

Connect the fuel feed hose (page 6-33).
Connect the fuel pump 2P (Black) connector.

FUEL PUMP RELAY
INSPECTION

Remove the battery and battery case (page 20-6).

Disconnect the relay module 8P (Gray) connector.

A
8P (GRAY) CONNECTOR

Connect an ohmmeter to the 8P (Gray) connector of

the module side connector terminals. RELAY MODULE 8P (GRAY) CONNECTOR
. . (Module side of male terminal)

Connection: Black/yellow - Violet \ @

Connect the 12V battery to the 8P (Gray) connector | l_l\-/ |

of the module side connector terminals. BI/Y \Y

good
Connection: Yellow/black — Yellow/blue |_‘B nln J
There should be continuity only when the 12V bat- g=p

tery is connected. |
Y/BI Y/Bu

If there is no continuity when the 12V battery is con-
nected, replace the fuel pump relay.
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FUEL TANK
REMOVAL/INSTALLATION

Remove both fuel tank side covers (page 3-6).

Disconnect the fuel level sensor 2P (Natural) con-
nector.
Release the sensor wire from the clamp.

Disconnect the fuel vapor return hose from the fuel
tank joint.

Release the return hose from the hose guide.

Remove the two fuel tank holder bands and mount-
ing bolts.

| HOLDER BAND SRS \OUNTING YOL"I4
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Lift the fuel tank and disconnect the fuel hose from
the fuel tank joint.

Unhook the heat guard rubbers from the heat guard
plate bosses and frame bosses.
Remove the heat guard rubbers.

Remove the fuel feed hose, radiator hose and throt-
tle cable from the clamp on the heat guard plate.
Remove the heat guard plate from the frame by
releasing the two bosses.

Install the heat guard plate, rubber heat guard and
fuel tank in the reverse order of removal.

NOTE:

e After installing the fuel tank, turn the ignition
switch ON and check that there is no fuel leak.

FUEL STRAINER SCREEN CLEANING

Remove the fuel tank (page 6-39).

Drain the gasoline into an approved fuel container.
Remove the two mounting bolts, collars and the fuel
joint.

FUEL TANK JOINT

FUEL HOSE

BOSSES HEAT GUARD RUBBERS

FUEL JOINT

BOLTS/COLLARS
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Remove the O-ring and fuel strainer screen. .
Clean the strainer screen with non-flammable or @7
high flash point solvent. N
Dry the strainer screen thoroughly.

STRAINER SCREEN
O-RING //

Install the strainer screen and a new O-ring onto the
fuel valve.

Install the fuel joint onto the fuel tank.
Install the collars and mounting bolts, and tighten
the bolts securely.

Install the fuel tank (page 6-39).

AIR CLEANER HOUSING
REMOVAL/INSTALLATION

Remove the following: ETAND SCREW AR DUCT ¥
- seat (page 3-4) PR
- right side cover (page 3-5) - »

— fuel tank rear cover (page 3-6)

Loosen the screw and remove the retaining clip.
Loosen the band screw and remove the resonator
chamber from the air duct.

RESONATOR CHAMBER

Remove the trim clip, loosen the band screw and

remove the intake duct from the air cleaner housing. TRIM CLIP

Disconnect the crankcase breather hose from the
cylinder.
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Disconnect the IAT sensor 2P (Black) connector.

Loosen the air cleaner connecting hose band screw.

For ease of air cleaner housing removal, remove the
rear fender mounting bolts.

Be careful not to  Remove the two bolts and the air cleaner housing
damage the con- from the frame.
necting hose.

Installation is in the reverse order of removal.
Tighten the connecting hose band screw as shown.

12+ 1 mm(0.5+0.04 in)
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THROTTLE BODY
REMOVAL

Before disconnecting fuel feed hose, relieve pres-
sure from the system (page 6-32).

Remove the following: P COVER

— relieve the fuel pressure and disconnect the
quick connect fitting (page 6-32).

— seat (page 3-4)

— air cleaner housing (page 6-41)

Remove the trim clip and throttle body cover.

Unhook and remove the MAP/TP sensor connector
cover, then disconnect the MAP/TP sensor 5P
(Black) connector.

ECTOR COVER

| CON

T

Disconnect the IACV 4P (Black) connector, injector
2P (Gray) connector and release the wire harness AP (BLACK) ONECTOR
from the wire clamp. ] TOR = 7
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Remove the fuel feed hose clamp screw.

| FUEL INJECTOR [l

Remove the bolts and fuel injector holder and fuel
injector.

Remove the screw and throttle drum cover.

Loosen the throttle cable lock nut and adjusting nut
then disconnect the throttle cable from the throttle
drum and throttle body.

Loosen the insulator band screw.

Remove the throttle body from the insulator.
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DISASSEMBLY

e The throttle body is factory pre-set. Do not disas-
semble in a way other than shown in this man-
ual.

e Do not snap the throttle valve from full open to
full close after the throttle cable has been
removed. It may cause incorrect idle operation.

e Do not damage the throttle body. It may cause
incorrect throttle valve operation.

e Do not loosen or tighten the white painted bolts,
nuts and screws of the throttle body.

e Always clean the throttle body before disassem-
bly to prevent dirt and debris from entering the
passages.

e Do not remove the sensor unit unless it is
replaced.

For IACV replacement (page 6-56).

If necessary, remove the screws and MAP/TP sensor
unit from the throttle body. SENSOR UNIT SCREWS

Install a new O-ring into the groove of the throttle
body.

Install the new MAP/TP sensor unit while aligning
the lug in the sensor unit with the throttle shaft.

Tighten the screws to the specified torque.
TORQUE: 3.4 N-m (0.35 kgf-m, 2.5 Ibf-ft)
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TOP VIEW:

YELLOW PAINTED

R A INC

q
©)
e b

WHITE PAINTED
INSTALLATION

Install the insulator and throttle body by aligning
the boss and groove. g

Tighten the insulator band screws.
5.5+ 1 mm(0.22 £ 0.04 in)
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Connect the throttle cable to the throttle drum and
throttle body.

Install the throttle drum cover while aligning its
boss with the groove in the throttle body.

Install and tighten the screw.
TORQUE: 1.5 N-m (0.15 kgf-m, 1.1 Ibf-ft)

Install the injector onto the throttle body.

Connect the fuel feed hose and tighten the bolts to
the specified torque.

TORQUE: 5.1 N-m (0.53 kgf-m, 3.8 Ibf-ft)

Install the fuel feed hose guide while aligning it hole
with the throttle body boss, then install and tighten
the screw to the specified torque.

TORQUE: 4.2 N-m (0.43 kgf-m, 3.1 Ibf-ft)

Route the wire harness to the throttle body and

clamp it with wire clamp. 4P (BLACK) ONECTOR

Connect the fuel injector 2P (Gray) connector and
IACV 4P (Black) connector.
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Connect the MAP/TP sensor 5P (Black) connector.

Install the MAP/TP sensor connector cover.

§ 5P (BLACK) CONNECTOR -2

After throttle cable disconnection, adjust the throttle
lever free play (page 4-4).

Install the throttle body cover and secure it with a
trim clip.

Install the air cleaner housing (page 6-41).
Install the seat (page 3-4).

INJECTOR
REMOVAL

Before disconnecting fuel feed hose, relieve pres-
sure from the system (page 6-32).

Relieve the fuel pressure and disconnect the quick
connect fitting (page 6-32).

Remove the seat (page 3-4).
Remove the trim clip and throttle body cover.
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Replace the O-ring
and seal ring with
new ones as a set.

Clean around the injector base with compressed air
before removing the injector, and be sure that no
debris is allowed to enter into the combustion
chamber.

2P (GRAY) CONNECTOR

Disconnect the injector 2P (Gray) connector.

Remove the injector holder bolts.
Release the fuel feed hose from the hose guide.

Remove the injector from the fuel feed hose.

Remove the O-ring and seal ring.

FUEL FEED HOSE

INSTALLATION
Coat a new O-ring and new seal ring with engine oil. INJECTOR ¥
Install a new O-ring, new cushion ring and new seal i d
ring, being careful not to damage them. -
CUSHION RING

SEAL RING

Install the injector into the fuel feed hose, being
careful not to damage the O-ring by aligning the
boss of the injector and groove of the hose.

FUEL FEED HOSE
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Set the fuel feed hose into the hose guide.

Install the fuel feed hose/injector assembly to the
throttle body, being careful not to damage the seal
ring.

2P (GRAY) CONNECTOR |

Install and tighten the injector holder bolts to the
specified torque.

TORQUE: 5.1 N-m (0.53 kgf-m, 3.8 Ibf-ft)

Connect the injector 2P (Gray) connector.

Install the throttle body cover and secure it with trim
clip.

ECT SENSOR
REMOVAL/INSTALLATION

Drain the coolant (page 7-6).

Remove the left engine side cover (page 3-17).

Replace the ECT Disconnect the ECT sensor 2P (Black) connector
sensor while the from the sensor.
engine is cold. Remove the ECT sensor and O-ring.

Always replace the Install the new O-ring and ECT sensor.
O-ring with a new Tighten the ECT sensor to the specified torque.

"% TORQUE: 12 N-m (1.2 kgf-m, 9 Ibf-ft)
Connect the ECT sensor 2P (Black) connector.
Install the fuel tank right side cover (page 3-6).

Fill the cooling system with recommended coolant £
(page 7-6).
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BANK ANGLE SENSOR

Do not disconnect
the bank angle
sensor connector
during inspection.

Before you per-
form this test, turn
the ignition switch
OFF, then turn the
ignition switch ON

and engine stop

switch 'O)".

INSPECTION

Remove the right inner fender (page 3-9).

Disconnect the bank angle sensor 3P (Green) con-
nector and connect the inspection test harness.

TOOL:

Inspection test hamess 07GMJ-ML80100

Turn the ignition switch ON and engine stop switch
to "O”.
Measure the voltage between the test harness ter-
minals.

CONNECTION STANDARD
White(+) — Red(-) Battery voltage
Red(+) — Green(-) 0-1V

Turn the ignition switch OFF.

Remove the right bolt and loosen the left bolt.
Remove the bank angle sensor from left side of
grommet.

Connect the bank angle sensor 3P (Green) connec-
tor.

Place the bank angle sensor is normal position as
shown, and ignition switch ON and engine stop
switch "()", bank angle sensor is normal if the
engine stop relay clicks and power supply is closed.

Incline the bank angle sensor approximately 70° to
the left or right with keep the ignition switch ON and
engine stop switch "()" the bank angle sensor is nor-
mal if the engine stop relay clicks and power supply
is open.

REMOVAL/INSTALLATION

Remove the right inner fender (page 3-9).

Disconnect the bank angle sensor 3P (Green) con-
nector.

QS /'/f

|| \\
i / "

.S
)l’

é’

INSPECTION TEST HARNESS

BANK ANGLE SENSOR

U
© ©
NORMAL 70° ‘,‘V'(appI’Oleater)
POSITION ©

©
A
70° (approximately)

43P (GREEN) CONNECTOR
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Route the sensor
wire correctly
(page 1-20).

Remove the right side screw and loosen the left side
SCrew.

Remove the bank angle sensor from the left side
grommet.

Install the bank angle sensor with its “UP” mark fac-

ing up.
Tighten the mounting bolts to the specified torque.

TORQUE: 1.5 N-m (0.15 kgf-m, 1.1 Ibf-ft)

Connect the bank angle sensor 3P (Green) connec-
tor.

Install the right inner fender (page 3-9).

ENGINE STOP RELAY

INSPECTION
Remove the battery and battery case (page 20-6).
Disconnect the relay module 8P (Gray) connector.

BANK ANGLE SENSOR

,/’ BANK
e

e
8P (GRAY) CONNECTOR
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Connect the ohmmeter to the 8P (Gray) connector of
the module side connector terminals. RELAY MODULE 8P (GRAY) CONNECTOR

(Module side of male terminal)
Connection: Black/blue — Red/yellow | 1 r |
Connect a 12V battery to the 8P (Gray) connector of BI/W R/W
the module side connector terminals. |
Connection: Black/white — Red/white N0
There should be continuity only when the 12V bat- SIULI,
tery is connected. OO0
If there is no continuity when the 12V battery is con- 0=1
nected, replace the relay. BI/Bu

) -
b

PCM (POWERTRAIN CONTROL
MODULE)

PCM POWER GROUND LINE
MALFUNCTION

Engine does not start (No DTC and MIL blinking)
1. PCM Power Input Voltage Inspection

¢ Before starting the inspection, check for loose
or poor contact on the PCM 33P connectors
and recheck the MIL blinking.

Disconnect the PCM 33P connectors.

PCM 33P (GRAY) CONNECTOR
Turn the ignition switch ON and engine stop | (Wire side of female terminal)
switch "O".

Measure the voltage between the PCM 33P
(Gray) connector terminal and ground. B1 @ ©
TOOL: fﬁ\\

Test probe 07ZAJ-RDJA110

Connection: B1 (+) - Ground (-) [

Does battery voltage exit? T R
YES - GO TO STEP 2.
NO - GOTO STEP3.

2. PCM Ground Line Inspection

Turn the ignition switch OFF.
Check for continuity between the PCM33P (Gray) PCM 33P (GRAY) CONNEC.:TOR
(Wire side of female terminal)

terminals and ground.

TOOL:
Test probe 07ZAJ-RDJA110 [ — )
Connection: B2 - Ground ‘ | | - @

B10 - Ground [ 7' '\ J
Is there continuities? @

/ \
YES - Replace the PCM with a new one, and / \
recheck.
B10 B2

NO - Open circuit in the Green wire. B I
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3. Engine Stop Relay Inspection 1

Turn the ignition switch OFF.
Disconnect the relay module 8P (Gray) connec- | RELAY MODULE 8P (GRAY) CONNECTOR

tor. (Wire side of female terminal)

Turn the ignition switch ON and engine stop
switch "O)".

Measure the voltage at the engine stop relay
connector terminal of the wire harness side.

Connection: Black/blue (+) - Ground (-)

Does battery voltage exist?

NO - e Faulty sub fuse.
e QOpen circuit in the Black/blue wire.

YES - GO TO STEP 4. —

4. Engine Stop Relay Inspection 2

Turn the igniti itch OFF.
urn the ignition switch O JUMPER WIRE

Jump the engine stop relay connector terminals
with jumper wire.

Connection: Black/white — Red/white

Turn the ignition switch ON and engine stop
switch "O)".

Measure the voltage at the PCM 33P (Gray) ter-
minal and ground.

Connection: B1 - Ground (-)

Does battery voltage exit?

YES - e Inspect the engine stop relay RELAY MODULE 8P (GRAY) CONNECTOR

(page 6-52). (Wire side of female terminal)
¢ Inspect the engine stop switch
(page 23-7).
¢ |nspect the bank angle sensor
(page 6-51).
NO - Open circuit in Black/white wire
between the engine stop relay and the
PCM.
REMOVAL/INSTALLATION

Remove the steering cover (page 3-5).
Remove the PCM from the holder bracket.

BRACKET
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Do not pull the wire  Disconnect the PCM 33P (Black), 33P (Gray) and 5P
harness while dis- (Black) connectors and then remove the PCM.
connecting the

Install the PCM in the reverse order of removal.
PCM connectors.

3

5P (BLACK) y
CONNECTOR 33P (BLACK) CONNECTOR

ENGINE IDLE SPEED

IDLE SPEED INSPECTION

NOTE:

¢ Inspect the idle speed after all other engine main-
tenance items have been performed and are
within specifications.

e Before checking the idle speed, inspect the fol-
lowing items.

— No DTC and MIL blinking
— Spark plug condition (page 4-7)
— Air cleaner condition (page 4-5)

¢ The engine must be warm for accurate idle speed
inspection.

e This system eliminates the need for manual idle
speed adjustment compared to previous
designs.

e Use a tachometer with graduations of 50 rpm
(min") or smaller that will accurately indicate a
50 rpm (min”) change.

Remove the fuel tank left side cover (page 3-6).

Start the engine and warm it up to coolant tempera-
ture 80 °C (176 °F).

Stop the engine and connect a tachometer accord-
ing to the tachometer manufacturer's instructions.

Start the engine and let it idle. Check the idle speed.
ENGINE IDLE SPEED: 1,400 + 50 rpm (min")

If the idle speed is out of the specification, check the
following:

e Throttle operation and throttle lever free play
(page 4-4).

¢ Intake air leak or engine top-end problem
(page 9-3)

e |ACV operation (page 6-56)
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IACV

INSPECTION

The IACV is installed on the throttle body and is
operated by the step motor. When the ignition
switch is turned ON, the IACV operates for a few
seconds.

Check the step motor operating (beep) sound with
the ignition switch turned ON.

NOTE:
The IACV operation can be checked visually as fol-
lowing:

e Remove the IACV from the throttle body with its
4P (Black) connector in place, then turn the igni-
tion switch ON.

REMOVAL

e Always clean the throttle body before the IACV
removal to prevent dirt and debris from entering
the IACV passage.

Disconnect the IACV 4P (Black) connector.

Remove the two screws, IACV retainer and IACV.

® SCREWS

INSTALLATION

Install new O-ring and seal plate onto the IACV.

Install the IACV into the throttle body while aligning *
the valve slit with the guide pin in the throttle body.
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Install the IACV retainer while aligning the valve ™
boss with the groove in the retainer.

RETAINER

Install and tighten the two screws to the specified
torque.

TORQUE: 2.1 N-m (0.21 kgf-m, 1.5 Ibf-ft)

® SCREWS
Connect the IACV 4P (Black) connector. —
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COOLING SYSTEM

SERVICE INFORMATION

GENERAL

AWARNING

Removing the radiator cap while the engine is hot can allow the coolant to spray out, seriously scalding you.
Always let the engine and radiator cool down before removing the radiator cap.

ACAUTION

Radiator coolant is toxic. Keep it away from eyes and mouth.

e If any coolant gets in your eyes, rinse them with water and consult a physician immediately.
e If any coolant is swallowed, induce vomiting, gargle and consult a physician immediately.
e |f any coolant gets on your skin or clothes, rinse thoroughly with plenty of water.

Using coolant with silicate inhibitors may cause premature wear of water pump seals or blockage of radiator passage.
Using tap water may cause engine damage.

e Add coolant to the system at the reserve tank. Do not remove the radiator cap except to refill or drain the system.
¢ All cooling system service can be done with the engine in the frame.
e Avoid spilling coolant on painted surfaces.
e After servicing the system, check for leaks with a cooling system tester.
e For ECT sensor information (page 6-3).
e For coolant temperature indicator information (page 23-13).
SPECIFICATIONS
ITEM SPECIFICATIONS
Coolant capacity Radiator and engine 2.0 liters (2.1 US qgt, 1.8 Imp qt)
Reserve tank 0.46 liter (0.49 US qt, 0.40 Imp qt)
Radiator cap relief pressure 108 - 137 kPa (1.1 - 1.4 kgf/cm?, 16 ~ 20 psi)
Thermostat Begin to open 80 - 84°C
Fully open 95°C
Valve lift 8 mm (0.3 in) minimum
Recommended antifreeze Pro Honda HP Coolant or an equivalent high quality
ethylene glycol antifreeze containing silicate-free corrosion
inhibitors
Standard coolant concentration 1:1 mixture with distilled water
TORQUE VALUE
Water pump impeller 12 N-m (1.2 kgf-m, 9 Ibf-ft)
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COOLING SYSTEM

TOOLS

Bearing remover shaft
07936-KC10100

Bearing remover head, 15 mm
07936-KC10200

or 07936-KC10500 or 07936-KC10500

Remover weight
07741-0010201

or 07936-371020A or 07936-3710200
(U.S.A. only)

Mechanical seal driver attachment
07945-4150400

or 07965-415000A (U.S.A. only)

TROUBLESHOOTING

Engine temperature too high

Thermostat stuck closed

Faulty radiator cap

Insufficient coolant

Passage blocked in radiator, hoses or water jacket
Air in system

Faulty cooling fan motor

Faulty water pump

Faulty temperature indicator drive circuit (page 23-13)

Coolant leaks

Faulty water pump mechanical seal
Deteriorated O-rings

Faulty radiator cap

Damaged or deteriorated cylinder head gasket
Loose hose connection or clamp

Damaged or deteriorated hoses
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COOLING SYSTEM

SYSTEM TESTING
COOLANT (HYDROMETER TEST)

Remove the steering cover (page 3-5).

RADIATOR CAP [~

The engine must be  Remove the radiator cap.
cool before remov-
ing the radiator cap,
or severe scalding
may result.

Test the coolant gravity using a hydrometer.

STANDARD COOLANT CONCENTRATION:
1:1 (distilled water and the recommended
antifreeze)

Look for contamination and replace the coolant if

necessary.
Coolant temperature °C (°F)
0 5 10 15 20 25 30 35 40 45 50

(32) | (41) | (50) | (59) | (68) | (77) | (86) | (95) | (104) | (113) | (122)
5 1.009 | 1.009 | 1.008 | 1.008 | 1.007 | 1.006 | 1.005 | 1.003 | 1.001 | 0.999 | 0.997
10 1.018 | 1.017 | 1.017 | 1.016 | 1.015 | 1.014 | 1.013 | 1.011 | 1.009 | 1.007 | 1.005
15 1.028 | 1.027 | 1.026 | 1.025 | 1.024 | 1.022 | 1.020 | 1.018 | 1.016 | 1.014 | 1.012
X 20 1.036 | 1.035 | 1.034 | 1.033 | 1.031 | 1.029 | 1.027 | 1.025 | 1.023 | 1.021 | 1.019
2 25 1.045 | 1.044 | 1.043 | 1.042 | 1.040 | 1.038 | 1.036 | 1.034 | 1.031 | 1.028 | 1.025
g 30 1.053 | 1.052 | 1.051 | 1.047 | 1.046 | 1.045 | 1.043 | 1.041 | 1.038 | 1.035 | 1.032
c 35 1.063 | 1.062 | 1.060 | 1.058 | 1.056 | 1.054 | 1.052 | 1.049 | 1.046 | 1.043 | 1.040
_8 40 1.072 | 1.070 | 1.068 | 1.066 | 1.064 | 1.062 | 1.059 | 1.056 | 1.053 | 1.050 | 1.047
o 45 1.080 | 1.078 | 1.076 | 1.074 | 1.072 | 1.069 | 1.066 | 1.063 | 1.060 | 1.057 | 1.054
50 1.086 | 1.084 | 1.082 | 1.080 | 1.077 | 1.074 | 1.071 | 1.068 | 1.065 | 1.062 | 1.059
55 1.095 | 1.093 | 1.091 | 1.088 | 1.085 | 1.082 | 1.079 | 1.076 | 1.073 | 1.070 | 1.067
60 1.100 | 1.098 | 1.095 | 1.092 | 1.089 | 1.086 | 1.083 | 1.080 | 1.077 | 1.074 | 1.071
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COOLING SYSTEM

RADIATOR CAP/SYSTEM PRESSURE
INSPECTION

Remove the radiator cap (page 7-5).

TESTER RADIATOR CAP

Wet the sealing surfaces of the cap, then install the
cap onto tester.

TOOLS:
Cooling system pressure tester SVTS4AH
Cooling system adaptor OTCJ33984A

Pressurize the radiator cap using the tester.

Replace the radiator cap if it does not hold pressure,
or if relief pressure is too high or too low. It must
hold the specified pressure for at least 6 seconds.

RADIATOR CAP RELIEF PRESSURE:
108 - 137 kPa (1.1 — 1.4 kgf/cm?, 16 — 20 psi)

Excessive pressure Pressure test the radiator, engine and hoses, and

TESTER
can damage the check for leaks.

cooling system
components. Do
not exceed 137 kPa
(1.4 kgf/em?, 20 Remove the tester and install the radiator cap.
psi).

Repair or replace components if the system will not |
hold the specified pressure for at least 6 seconds.

Install the steering cover (page 3-5).

COOLANT REPLACEMENT
PREPARATION

Using coolant with silicate corrosion inhibitors may
cause premature wear of water pump seals or
blockage of radiator passages. Using tap water may
cause engine damage.

NOTE:

e The effectiveness of coolant decreases with the
accumulation of rust or if there is a change in the
mixing proportion during usage. Therefore, for

best performance change the coolant regularly ANTIFREEZE
as specified in the maintenance schedule. SOLUTION
Mix only distilled, low mineral water with the rec- \
7

ommended antifreeze. ((IEEI-_F\I(-l(;(OLEII;I,ESE
LOW MINERAL
RECOMMENDED ANTIFREEZE: SOLUTION) OR DISTILLED
WATER

Pro Honda HP Coolant or an equivalent high
quality ethylene glycol antifreeze containing
silicate-free corrosion inhibitors

RECOMMENDED MIXTURE: COOLANT

1:1 (distilled water and the recommended
antifreeze)
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COOLING SYSTEM

REPLACEMENT/AIR BLEEDING

NOTE:

e When filling the system with a coolant, place the
vehicle on a flat, level surface.

Remove the steering cover (page 3-5).

The engine must be Drain the coolant from the system by removing the
cool before remov- drain bolt and sealing washer on the water pump,
ing the radiator cap, and the radiator cap.
or severe scalding

Reinstall the drain bolt with a new sealing washer
may result.

securely.

Disconnect the siphon hose from the reserve tank
and drain the reserve coolant.

Empty the coolant, remove the reserve tank cap and
rinse the inside of the reserve tank with water.

Reconnect the siphon hose.

Fill the system with the recommended coolant up to
the filler neck.

Bleed air from the system as follows:

1. Shift the transmission into neutral. Start the
engine and let it idle for 2 — 3 minutes.

2. Snap the throttle 3 — 4 times to bleed air from the
system.

3. Stop the engine and add coolant up to the filler
neck.

4. Install the radiator cap.

Fill the reserve tank to the upper level line and
install the tank cap.

Install the steering cover (page 3-5).
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COOLING SYSTEM

THERMOSTAT

Wear insulated
gloves and ade-
quate eye protec-
tion.

Keep flammable
materials away
from the electric
heating element.
Do not let the ther-
mostat or ther-
mometer touch the
pan, or you will get
a false reading.

REMOVAL

Drain the coolant from the system (page 7-7).
Remove the fuel tank covers (page 3-5).
Remove the throttle body cover (page 6-48).

Loosen the band screw.
Remove the trim clip and the air intake duct from
the air cleaner housing.

Remove the two bolts and thermostat cover.

Remove the thermostat from the housing.

INSPECTION

Visually inspect the thermostat for damage.
Replace the thermostat if the valve stays open at
room temperature.

Heat a container of water with an electric heating
element for 5 minutes.

Suspend the thermostat in heated water to check its
operation.

THERMOSTAT BEGIN TO OPEN:
80 - 84°C (176 - 183°F)
VALVE LIFT:
8 mm (0.3 in) minimum at 95°C (203°F)

Replace the thermostat if the valve opens at a tem-
perature other than those specified.

INTAKE DUCT
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COOLING SYSTEM

INSTALLATION

Make sure the rubber seal on the thermostat is in
good condition.

Install the thermostat into the housing, aligning the
hole with the lug.

8 THERMOSTAT

Install the thermostat and tighten the two bolts
securely.

Insert the air intake duct against the connecting tube
and secure it onto the heat guard with the trim clip.
Tighten the band screw securely.

Fill and bleed the cooling system (page 7-6).
Install the injector cover (page 6-48).
Install the fuel tank covers (page 3-5).

RADIATOR RESERVE TANK
REMOVAL/INSTALLATION

Remove the front fender (page 3-12).

Remove the breather hose from the grill cover.
Remove the mounting bolt.

Release the boss on the tank bottom from the radia- ¢
tor and drain the coolant.

Disconnect the siphon hose to remove the reserve
tank.

SIPHON
removal. ' L HOSE

Fill the reserve tank to the upper level line.

Install the reserve tank in the reverse order of &




COOLING SYSTEM

RADIATOR/COOLING FAN
RADIATOR REMOVAL

Remove the following:

GRILL COVER

— oil cooler (page 5-12)
— radiator reserve tank (page 7-9)
— leftinner fender (page 3-9)

Drain the coolant from the system (page 7-7).

Remove the two trim clips (page 3-4) and each grill
cover.

Disconnect the breather hose (pink) from the frame
pipe.

Release the clip to free the fan motor wire and dis-
connect the motor 2P (White) connector.

The engine must be  Remove the radiator cap and the rubber heat guard
cool before remov- from the filler neck.
ing the radiator cap, Reinstall the radiator cap.
or severe scalding
may result.

Disconnect the upper and lower water hoses.

Be careful not to Remove the two mounting bolts.
damage the radiator Release the mounting bosses on the radiator bot-
fins with the oil tom from the frame and remove the radiator assem-
pipe. bly while pulling the oil pipes aside.

COOLING FAN DISASSEMBLY

Release the fan motor wire and breather hose from
the clamp of the motor stay, and disconnect the
breather hose.

Remove the three washer-bolts and stay/motor
assembly from the radiator.
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COOLING SYSTEM

Remove the nut and cooling fan.

FLANGE NUT % COOLING FAN

Remove the three bolts and fan motor.

ASSEMBLY

RADIATOR

|
il FAN MOTOR
@'
Z Il |
N KLW -
Ny,

STAY
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COOLING SYSTEM

Install the fan motor on the motor stay in the direc-
. . STAY
tion as shown and tighten the three bolts securely. S

Install the cooling fan on the fan motor shaft, align-
ing the flat surfaces.

Apply locking agent to the motor shaft threads. N
Install the nut and tighten it. Qm FLANGE NUT COOLING FAN

Install the stay/motor assembly onto the radiator HOSE
and tighten the three washer-bolts securely.

Connect the breather hose to the motor breather CLAMP
joint. Route the fan motor wire and breather hose _

through the clamp.

BOLTS
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COOLING SYSTEM

INSTALLATION

Be careful not to  Insert the bosses on the radiator bottom into the
damage the radiator holes (mounting rubbers) in the frame to install the
fins with the oil radiator assembly.
pipe. Install the mounting bolts and tighten them.

RADIATOR

Connect the upper and lower water hoses, and
tighten the hose clamps securely.

Route the wire and Connect the fan motor 2P (White) connector and
hose properly (page secure the wires with the clip.

1-20). Connect the breather hose (pink) to the frame pipe.
Remove the radiator cap and install the rubber heat
guard over the filler neck. Reinstall the radiator cap.

Set the rubber heat guard properly (page 1-20).

Install the left and right grill covers with the trim
clips (page 3-4). For the left grill cover, align the tab
with the groove in the radiator.

Install the following:

— oil cooler (page 5-13)
— radiator reserve tank (page 7-9)

Fill and bleed the cooling system (page 7-6).
After bleeding, install the following:

- left inner fender (page 3-9)
— front fender (page 3-12)

WATER PUMP
MECHANICAL SEAL INSPECTION

Check the drain hose for signs of coolant leakage.
If there is leakage, the mechanical seal is defective,
and the mechanical seal should be replaced.




COOLING SYSTEM

REMOVAL
Remove the following: k = > ‘BYPASS HOSE

- mud guard lid (page 3-7) = y -
- right front mud guard (page 3-8)

— right inner fender (page 3-9)

Drain the coolant from the system (page 7-7).

Disconnect the water hoses and bypass hose from
the water pump.

Remove the following:

— drain hose

— three cover bolts and sealing washer
— drain hose guide

— two mounting bolts

— pump cover

— O-ring

— water pump body

— O-ring

DRAIN HOSE ) BOLTS/SEALING WASHERS

MECHANICAL SEAL REPLACEMENT

Loosen the impeller by turning it counterclockwise
while holding the pump shaft slot.

IMPELLER WASHER

Remove the following:

— impeller assembly
— washer

— pump shaft

— thrust washer

WASHER SHAFT

Remove the mechanical seal using the special tools. g MECHANICAL SEAL

TOOLS:

Remover head, 15 mm 07936-KC10200
Bearing remover shaft 07936-KC10100 or
Bearing remover, 15 mm 07936-KC10500
Remover weight 07741-0010201 or

07936-371020A or
07936-3710200
(U.S.A. only)

 BEARING REMOVER
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COOLING SYSTEM

Do not get oil on
the pump shaft
threads.

Remove the oil seal.

Apply engine oil to a new oil seal lips. Install the oil
seal with the flat side facing out until it is flush with
the pump body edge.

Ny
g 7B ow seAL

Press a new mechanical seal in until it is seated. ATTACHMENT

TOOL:

Mechanical seal driver 07945-4150400 or

attachment

Mechanical seal installer 07965-415000A

(U.S.A. only)

Install the thrust washer onto the pump shaft.
Apply molybdenum disulfide solution to the sliding
surface of the pump shaft and insert the shaft into
the pump body.

IMPELLER WASHER

Install the washer and impeller assembly, and
tighten the impeller.

TORQUE: 12 N-m (1.2 kgf-m, 9 Ibf-ft)

WASHER E

S A
@ E O-RING
&

INSTALLATION

Coat a new O-ring with engine oil and install it on
the stepped section of the pump body.

Install the water pump while turning the impeller to
engage the pump shafts.
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COOLING SYSTEM

Align the mounting bolt holes in the pump body
and crankcase cover, and be sure the water pump is
fully seated.

WATER PUMP

Install a new O-ring into the pump body groove.

Install the pump cover with the two mounting bolts |
but do not tighten them.

Install the drain hose guide while aligning its cut-out
with the boss on the water pump cover.

Note the installation Install the three cover bolts with a new sealing
location of the seal- washer as shown, and tighten all the bolts in a criss-
ing washer. cross pattern in several steps being careful not to

pinch the O-ring.

Connect the water hoses and bypass hose, and |
secure them with the hose clamps.

Fill and bleed the cooling system (page 7-6).
Install the following:

— inner fender (page 3-9)
— front mud guard (page 3-8)
— mud guard lid (page 3-7)

WATER HOSES
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ENGINE REMOVAL/INSTALLATION

SYSTEM COMPONENTS

54 N-m (5.5 kgf-m, 40 Ibf-ft)
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ENGINE REMOVAL/INSTALLATION

SERVICE INFORMATION
GENERAL

* When removing/installing the engine, tape the frame around the engine beforehand for frame protection.
e The following components require engine removal for service:

— mainshaft and 2nd/3rd shift clutch (countershaft) (page 14-62)

- crankshaft/balancer (page 13-2)

SPCIFICATIONS
ITEM SPECIFICATIONS
Engine dry weight 60.4 kg (133.2 Ibs)
Engine oil capacity After draining 2.7 liters (2.9 US qt, 2.4 Imp qt)
After draining/filter 2.9 liters (3.1 US qgt, 2.6 Imp qt)
change
After disassembly 4.1 liters (4.3 US qt, 3.6 Imp qt)
Coolant capacity (radiator and engine) 2.0 liters (2.1 US qgt, 1.8 Imp qt)
TORQUE VALUES
Lower engine hanger nut (left and right) 54 N-m (5.5 kgf-m, 40 |bf-ft)
Upper engine hanger bolt 54 N-m (5.5 kgf-m, 40 Ibf-ft)
Upper engine hanger bracket bolt 32 N:m (3.3 kgf-m, 24 |bf-ft)
Differential mounting bolt (10 mm) 44 N-m (4.5 kgf-m, 33 |bf-ft)
Differential mounting nut (10 mm) 44 N-m (4.5 kgf-m, 33 |bf-ft)
Differential mounting nut (8 mm) 22 N'm (2.2 kgf-m, 16 Ibf-ft)
Gear selector arm pinch bolt 16 N-m (1.6 kgf-m, 12 Ibf-ft)

8-3



ENGINE REMOVAL/INSTALLATION

ENGINE REMOVAL

Drain the engine oil (page 4-11).
Drain the coolant (page 7-7).

Remove the following:

— front center grille (page 3-10)

— center mud guards (page 3-7)

— front mud guards (page 3-8)

— inner fenders (page 3-9)

— rear fender assembly (page 3-15)
— engine side covers (page 3-17)

— exhaust system (page 3-19)

— throttle body (page 6-43)

- heat guard plate (page 6-39)

Remove the bolt and the left mud guard stays from
the footpeg bracket.

Disconnect the ECT sensor 2P (Black) connector.

Remove the spark plug cap from the spark plug.
Disconnect the water hose from the thermostat
housing.

Disconnect the alternator 5P (Natural) connector.
Disconnect the gear position switch 3P (Natural)
connector.

s s

2P (BLACK) CONNECTO

® TR
4 5P (NATURAL) CONNECTOR
S S NI Ne 4
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ENGINE REMOVAL/INSTALLATION

Reinstall the valve
body cover after
disconnecting the
connectors to avoid
damaging the sole-
noid valve.

Disconnect the EOT sensor 2P (Black) connector.

Remove the terminal cap, terminal nut and starter R

motor cable from the starter motor terminal.

ground cable from the engine and frame.

Release the gearshift switch wire from the wire [

clamp.

Remove the gearshift arm A pinch bolt and then
remove the arm from the gearshift spindle.

Remove the two holder bolts and gear selector

cable.

Remove the wire clip.
Remove the two set bolts and shift valve body
cover, and disconnect the following connectors:

— shift solenoid A 2P (Black) and shift solenoid B 2P
(Brown) connectors
clutch PC solenoid 2P (Black) connector
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ENGINE REMOVAL/INSTALLATION

Remove the following:

— oil pipes (by removing each joint bolt)
— water hose (from the water pump)

Remove the differential mounting fasteners, spacer
and bracket.

Move the front differential forward to get the clear-
ance for front propeller shaft removal.

Pull the propeller shaft joint out of the output shaft.

Remove the boot band from the dust boot and
release the boot off the pinion joint of the differen-
tial.

Pull the propeller shaft to force the stopper ring at &
the shaft end past the groove in the pinion joint and
remove the propeller shaft.

Remove the upper engine hanger bolt and nut.

Remove the upper engine hanger bracket bolts, ~ \

bracket and mounting rubbers. . Y, \ MOUNTING
LR BOLT/NUT
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ENGINE REMOVAL/INSTALLATION

Set suitable  Remove the left lower engine hanger nut, bolt and
wooden blocks mounting rubbers.
between the Remove the two bolts and hanger bracket.

engine and lower
frame pipe to sup-
port the engine for
ease of bolt
removal.

Remove the right lower engine hanger nut, bolt,
spacer and mounting rubbers.

Move the engine forward and disconnect the output [
shaft from the rear propeller shaft.
Remove the universal joint.

Hold the engine  Remove the engine out of the frame toward the left
securely and take side.
care not to damage

the frame and NOTICE

e Do not hold or strike the solenoid valves on the shift
valve body during engine removal. Holding the
solenoid valve or excessive shock may damage the
solenoid valve.

Remove the engine hanger bushings and dust seals.

DUST SEAL
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ENGINE REMOVAL/INSTALLATION

Check the mounting rubbers, hanger bushings and
dust seals for wear or damage.

BUSHING

MOUNTING RUBBERS

ENGINE INSTALLATION

NOTE:

e Before installing the engine, install the valve ™=
body cover onto the shift valve body to avoid /s
damaging the solenoid valve (page 8-11).

e Route the wires, cables and hoses properly (page
1-20).

:nstall the lower hanger bushings into the engine SEAL LIPS
ower mounts.

Install the dust seals with the lip side facing out.

BUSHING

Hold the engine Place the engine in the frame from the left side and
securely and be support it with suitable wooded blocks.
careful not to dam-

age the frame and NOTICE

engine. Do not hold or strike the solenoid valves on the shift |
valve body during engine removal. Holding the
solenoid valve or excessive shock may damage the
solenoid valve. '

Coat new O-rings with molybdenum disulfide
grease and install them into the grooves in the out-
put shaft and rear propeller shaft.

Apply molybdenum disulfide grease to the univer-
sal joint splines (both sides) and install the universal
joint onto the output shaft.

Carefully move the engine and engage the universal
joint on the engine with the propeller shaft.

8-8



ENGINE REMOVAL/INSTALLATION

— "

Be sure the univer- Set the right lower mounting portion of the engine
sal joint is not dis- between the hanger stays on the frame.
engaged.

Install the mounting rubbers onto the right lower X
hanger bushing with the large I.D. side facing in.
Install the spacer and the hanger bolt (from the front
side) while aligning the bolt holes carefully.

Loosely install the hanger nut.

Install the mounting rubbers onto the left lower
hanger bushing in the same manner as above. §
Install the hanger bracket and bolts, and the hanger
bolt (from the front side) while aligning the bolt
holes carefully.

Loosely install the hanger nut.

Install the mounting rubbers onto the upper hanger
bushing in the same manner as above. Install the

upper engine hanger bracket and the three bolts. ), MOUNTING
\ BOLT/NUT

After installing all the mounting fasteners and seat P&
them, tighten the fasteners in order as follows:
— left and right lower engine hanger nuts

TORQUE: 54 N-m (5.5 kgf-m, 40 Ibf-ft)

— left lower engine hanger bracket bolts
— upper engine hanger bracket bolts

TORQUE: 32 N-m (3.2 kgf-m, 24 Ibf-ft)
— upper engine hanger bolt

TORQUE: 54 N-m (5.5 kgf-m, 40 Ibf-ft)

Install a new stopper ring into the groove on the
propeller shaft end.

Apply 5 -8 g of molybdenum disulfide grease to the
pinion joint splines of the differential.
Place the boot band over the propeller shaft.

Install the propeller shaft into the pinion joint, align- ||
ing the joint and shaft splines until the stopper ring
seats in the groove.
Make sure the stopper ring is seated properly by K&
pulling the propeller shaft lightly.

Install the boot over the pinion joint securely and |
the boot band into the boot groove.
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ENGINE REMOVAL/INSTALLATION

Coat a new O-ring with molybdenum disulfide
grease and install it in the output shaft groove.

Apply molybdenum disulfide grease to the propeller
shaft joint splines.

Engage the propeller shaft joint over the output
shaft, aligning the joint and shaft splines while mov-
ing the differential rearward.

Upper side:  Align the mounting points of the differential and
frame, and install the spacer (between the left side
of the differential and frame) and 10-mm bolt from
the right side. Install a new 10-mm nut.

Lower side: Install the 10-mm bolt from the right side.
Front side: Install the mounting bracket, 8-mm bolts and nut.
Tighten the all the differential mounting fasteners.

TORQUE:
10 mm nut: 44 N-m (4.5 kgf-m, 33 Ibf-ft)
8 mm nut: 22 N-m (2.2 kgf-m, 16 Ibf-ft)

Coat new O-rings with engine oil and install them
into each oil pipe grooves.

Install the oil pipes to the joint with the oil pipe lug
facing forward and tighten the bolts securely.

Connect the water hose and tighten the clamp
screw securely.
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ENGINE REMOVAL/INSTALLATION

Connect the clutch PC solenoid 2P (Black) connector ' ~g@r=—

and shift solenoid 2P (Black and Brown) connectors.

Install the valve body cover and tighten the two set
bolts. Install the wire clip over the wire and into the
cover.

Install the gear selector arm A by aligning the [
groove with the wide tooth of the spindle. Install the §
pinch bolt and tighten it.

TORQUE: 16 N-m (1.6 kgf-m, 12 Ibf-ft)

Secure the selector cable onto the engine with the |
two cable holder bolts.

Route the starter motor cables and ground cable R
properly.

Install the ground cable onto the engine and frame,
tighten the bolts securely.

Install the starter motor cable eyelet to the motor
terminal and install and tighten the terminal nut.
Install the terminal rubber.
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ENGINE REMOVAL/INSTALLATION

Connect the EOT sensor 2P (Black) connector.

Connect the gear position switch 3P (Natural) con-
nector.
Connect the alternator 5P (Natural) connector.

N )
= 5P (NATURAL) CONNECTOR
S S NI Ne 4

Connect the water hose to the thermostat housing,
tighten the hose band.
Install the spark plug cap to the plug.

Connect the ECT sensor 2P (Back) connector.

o |
2P (BLACK) CON“NEETOI

8-12



ENGINE REMOVAL/INSTALLATION

Hook the mud guard stays to the footpeg bracket
and install the rear side stay on the frame with the
washer-bolt.

Check the gear selector lever for smooth operation.
Install the following:

— heat guard plate and fuel tank (page 6-39)
- throttle body (page 6-43)

— exhaust system (page 3-19)

— engine side covers (page 3-17)

- rear fender assembly (page 3-15)

— inner fenders (page 3-9)

— front mud guards (page 3-8)

— center mud guards (page 3-7)

— front center grille (page 3-10)

Fill the engine with recommended oil (page 4-11).
Fill and bleed the cooling system (page 7-6).
Check the engine oil level (page 4-10).
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CYLINDER HEAD/VALVE/CAMSHAFT

SYSTEM COMPONENTS

32 N-m (3.3 kgf-m, 24 |bf-ft)

55 N-m (5.6 kgf-m, 41 Ibf-ft)

12 N-m (1.2 kgf-m, 9 Ibf-ft)

18 N:m (1.8 kgf-m, 13 Ibf-ft)

54 N-m (5.5 kgf-m, 40 Ibf-ft)
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CYLINDER HEAD/VALVE/CAMSHAFT

SERVICE INFORMATION
GENERAL

This section covers service of the rocker arms, cylinder head, valves and camshaft. These services can be done with the

engine installed in the frame.

When disassembling, mark and store the disassembled parts to ensure that they are reinstalled in their original loca-

tions.

Clean all disassembled parts with cleaning solvent and dry them by blowing them off with compressed air before

inspection.

Rocker arm, valve and camshaft lubricating oil is fed through oil passages in the cylinder head and head cover. Clean

the oil passages before assembling cylinder head and head cover.
Be careful not to damage the mating surfaces when removing the cylinder head cover and cylinder head.

SPECIFICATIONS
Unit: mm (in)
ITEM STANDARD SERVICE LIMIT
Cylinder compression at 350 rpm (min™") 550 kPa (5.6 kgf/cm?, 80 psi) -
Valve clearance IN 0.15 (0.006) -
EX 0.33 (0.013) -
Valve, Valve stem O.D. IN 5.475 - 5.490 (0.2156 — 0.2161) 5.45 (0.215)
valve guide EX 5.455 - 5.470 (0.2148 — 0.2154) 5.43 (0.214)
Valve guide I.D. IN/EX 5.500 - 5.512 (0.2165 - 0.2170) 5.53 (0.218)
Stem-to-guide clearance IN 0.010 - 0.037 (0.0004 - 0.0015) 0.12 (0.005)
EX 0.030 - 0.057 (0.0012 — 0.0022) 0.14 (0.006)
Valve guide projection IN 14.8 - 15.2 (0.58 — 0.60) -
above cylinder head EX 17.3-177 (0.68 - 0.70) -
Valve seat width IN/EX 1.0 - 1.1 (0.039 - 0.043) 1.4 (0.06)
Valve spring Free length Inner 37.20 (1.465) 36.3 (1.43)
Outer 44.20 (1.740) 43.1 (1.70)
Rocker arm Arm |.D. IN/EX 12.000 - 12.018 (0.4724 - 0.4731) 12.05 (0.474)
Shaft O.D. IN/EX 11.964 - 11.984 (0.4710 — 0.4718) 11.92 (0.469)
Arm-to-shaft clearance IN/EX 0.016 — 0.054 (0.0006 — 0.0021) 0.08 (0.003)
Camshaft and Cam lobe height IN 35.015 - 35.175 (1.3785 — 1.3848) 34.840 (1.3717)
cam follower EX 35.394 - 35.554 (1.3935 - 1.3998) 35.144 (1.3824)
Cam follower O.D. IN/EX 22.467 — 22.482 (0.8845 — 0.8851) 22.46 (0.884)
Follower bore I.D. IN/EX 22.510 - 22.526 (0.8862 — 0.8868) 22.54 (0.887)
Follower-to-bore clear- IN/EX 0.028 - 0.059 (0.0011 — 0.0023) 0.07 (0.003)
ance
Cylinder head warpage - 0.05 (0.002)

TORQUE VALUE

Cylinder head cover cap nut
Upper engine hanger bolt
Upper engine hanger bracket bolt

ECT sensor

55 N-m (5.6 kgf-m, 41 Ibf-ft)

54 N-m (5.5 kgf-m, 40 Ibf-ft)
32 N:m (3.3 kgf-m, 24 |bf-ft)
12 N-m (1.2 kgf-m, 9 Ibf-ft)

Apply engine oil
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CYLINDER HEAD/VALVE/CAMSHAFT

TOOLS
Valve spring compressor
07757-0010000
DA
&
D
O

Valve guide driver, 5.5 mm
07742-0010100

Valve guide reamer, 5.5 mm
07984-2000001

=
o

or 07984-200000D (U.S.A. only)

Valve seat cutter, 35 mm (45° IN/EX)
07780-0010400

or equivalent commercially
available in U.S.A.

Flat cutter, 38.5 mm (32° IN)
07780-0012400

or equivalent commercially
available in U.S.A.

Flat cutter, 356 mm (32° EX)
07780-0012300

or equivalent commercially
available in U.S.A.

Interior cutter, 34 mm (60° IN/EX)
07780-0014700

or equivalent commercially
available in U.S.A.

Cutter holder, 5.5 mm

07781-0010101

or equivalent commercially
available in U.S.A.

Tensioner holder B
07ZMG-MCAA400

or 07AMG-001A100 (U.S.A. only)

9-4




CYLINDER HEAD/VALVE/CAMSHAFT

TROUBLESHOOTING

e Engine top-end problems usually affect engine performance. These can be diagnosed by a compression test, or by trac-
ing top-end noise with a sounding rod or stethoscope.

e |f the performance is poor at low speeds, check for a white smoke in the crankcase breather hose. If the hose is smoky,
check for seized piston ring (page 10-2).

Compression too low, hard starting or poor performance at low speed
* Valves:
— Incorrect valve adjustment
— Burned or bent valve
— Incorrect valve timing
— Broken valve spring
— Uneven valve seating
— Valve stuck open
e Cylinder head:
— Leaking or damaged cylinder head gasket
— Loose spark plug
— Warped or cracked cylinder head
e Cylinder/piston problem (page 10-3)

Compression too high, overheating or knocking
® Excessive carbon build-up on piston head or combustion chamber
¢ Worn or damaged decompressor system

Excessive smoke

e Worn valve stem or valve guide

e Damaged stem seal

e Cylinder/piston problem (page 10-3)

Excessive noise

Incorrect valve clearance

Sticking valve or broken valve spring
Excessively worn valve seat

Worn or damaged camshaft

Worn rocker arm and/or shaft

Worn rocker arm follower or valve stem end
Worn or damaged push rod and/or cam follower
Worn cam chain

Worn or damaged cam chain tensioner
Worn cam sprocket teeth

Cylinder/piston problem (page 10-3)

Rough idle
e |Low cylinder compression
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CYLINDER HEAD/VALVE/CAMSHAFT
CYLINDER COMPRESSION

Warm up the engine to normal operating tempera-
ture.

Stop the engine, disconnect the spark plug cap and
remove the spark plug (page 4-7).

COMPRESSION GAUGE

Install the compression gauge into the spark plug

hole.

TOOLS:

Compression tester EEPV303A
Adaptor MT26J200

Shift the transmission in neutral.

Open the throttle all the way and crank the engine
with the starter motor until the gauge reading stops
rising. The maximum reading is usually reached
within 4 — 7 seconds.

COMPRESSION PRESSURE:
510 kPa (5.2 kgf/cm?, 74 psi) at 390 rpm (min™')

Check that there is no leakage at the gauge connec-
tion.

Low compression can be caused by:

— blown cylinder head gasket
— improper valve adjustment

— valve leakage

— worn piston ring or cylinder

High compression can be caused by:

— carbon deposits in combustion chamber or on
piston head

CYLINDER HEAD COVER REMOVAL/
DISASSEMBLY

REMOVAL

Remove the fuel tank and heat guard plate (page 6-
39).

Remove the following and set the piston position to
Top Dead Center on the compression stroke (page
4-8):

— timing hole cap
— four bolts and valve adjusting hole caps

VALVE ADJUSTING HOLE CAPS

>
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CYLINDER HEAD/VALVE/CAMSHAFT

Remove the following:

— spark plug cap

— seven bolts and three washers
— four cap nuts and washers

— cylinder head cover

Mark the push rods — push rods
so they can be — gasket
placed back in their — dowel pins

original locations.

— cam followers

DISASSEMBLY
Remove the two bolts and sealing washers.

Push the rocker arm shaft with the small screw-
driver through the bolt hole until the O-ring on the
shaft is removed out of the head cover.

A

ROCKER ARM SHAFTS |
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CYLINDER HEAD/VALVE/CAMSHAFT

Mark all the parts  Remove the following:
so they can be
placed back in their
original locations.

WAVE WASHERS

— rocker arm shafts
— rocker arms
wave washers

ROCKER ARMS

INSPECTION
ROCKER ARM/SHAFT

Check the rocker arms and shafts for wear or dam-
age.

If the rocker arm follower is worn or damaged,
check the push rod and oil passages.

Measure each rocker arm shaft O.D.

SERVICE LIMIT: 11.92 mm (0.469 in)
Measure each rocker arm I.D.
SERVICE LIMIT: 12.05 mm (0.474 in)

Subtract each rocker arm shaft O.D. from the corre- /
sponding rocker arm |.D. to obtain the rocker arm-
to-shaft clearance.

SERVICE LIMIT: 0.08 mm (0.003 in)

PUSH ROD

Check the push rods for wear or damage.
If the push rod is worn or damaged, check the cam
follower and camshaft.

CAM FOLLOWER

Check the cam follower and follower bore in the cyl-
inder head for scoring, scratches or damage.
Measure each follower O.D.

SERVICE LIMIT: 22.46 mm (0.884 in)
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CYLINDER HEAD/VALVE/CAMSHAFT

Measure each follower bore I.D.
SERVICE LIMIT: 22.54 mm (0.887 in)

Subtract each follower O.D. from the corresponding
bore I.D. to obtain the follower-to-bore clearance.

SERVICE LIMIT: 0.07 mm (0.003 in)

CYLINDER HEAD REMOVAL

Remove the following:

- thermostat (page 7-8)

— throttle body (page 6-43)

- exhaust pipe (page 3-19)

— cylinder head cover (page 9-6)

Disconnect the ECT sensor 2P (Black) connector.
If necessary, remove the ECT sensor and O-ring
from the cylinder head.

Remove the spark plug cap.
Loosen the band screw and remove the insulator.

Remove the following: \ MOUNTING RUBBERS

— bypass hose from the cylinder head

— upper engine hanger bracket bolts

— upper engine hanger bolt

— hanger bracket and mounting rubbers
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CYLINDER HEAD/VALVE/CAMSHAFT

Do not strike the
cylinder head too
hard and do not
damage the mating
surface with a
screwdriver.

— five bolts
— cylinder head

— gasket
— dowel pins

CYLINDER HEAD DISASSEMBLY

To prevent loss of
tension, do not
compress the valve
springs more than
necessary.

Mark all the parts
so they can be
placed back in their
original locations.

Remove the valve spring cotters using the valve

spring compressor.

TOOL:
Valve spring compressor

Remove the following:

— spring retainer

— inner and outer valve springs
valve

— stem seal

— spring seat

07757-0010000

SPRING COMPRESSOR

VALVE SPRINGS

RETAINER
E /
VALVE
% SPRING SEAT

STEM SEAL
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CYLINDER HEAD/VALVE/CAMSHAFT

CYLINDER HEAD INSPECTION
CYLINDER HEAD

Be careful not to Remove the carbon deposits from the combustion
damage the gasket chamber, being careful not to damage the gasket
surface. surface.
Check the spark plug hole and valve areas for
cracks.

: COMBUSTION CHAMBER
ot ¥

Check the cylinder head for warpage with a straight |
edge and feeler gauge.

SERVICE LIMIT: 0.05 mm (0.002 in)

VALVE SPRING

Measure the valve spring free length.

SERVICE LIMITS: Inner: 36.3 mm (1.43 in)
Outer: 43.1 mm (1.70 in)

VALVE/VALVE GUIDE

Check that the valve moves smoothly in the guide.
Check the valve for bending, burning or abnormal
wear.

Measure each valve stem 0O.D. and record it.

SERVICE LIMITS: IN: 5.45 mm (0.215 in)
EX: 5.43 mm (0.214 in)




CYLINDER HEAD/VALVE/CAMSHAFT

Ream the valve guide to remove any carbon build-
up before measuring the guide.

Insert the reamer from the combustion chamber
side of the cylinder head and always rotate the
reamer clockwise.

TOOLS:

Valve guide reamer, 5.5 mm 07984-2000001 or
07984-200000D
(U.S.A. only)

REAMER

Measure each valve guide I.D. and record it.
SERVICE LIMIT: 5.53 mm (0.218 in)

Subtract each valve stem O.D. from the correspond-
ing guide I.D. to obtain the stem-to-guide clearance.

SERVICE LIMITS: IN: 0.12 mm (0.005 in)
EX: 0.14 mm (0.006 in)

Inspect and reface If the stem-to-guide clearance exceeds the service
the valve seats limit, determine if a new guide with standard
whenever the valve dimensions would bring the clearance within toler-
guides are replaced ance.
(page 9-13). If so, replace any guides as necessary and ream to
fit.
If the stem-to-guide clearance exceeds the service
limit with a new guide, also replace the valve.

VALVE GUIDE REPLACEMENT

Mark new valve guides at the specified height indi-
cated below, using a marker. Chill the new valve
guides in a freezer for about an hour.

Be sure to wear Heat the cylinder head to 130°C-140°C (275°F-
heavy gloves to 290°F) with a hot plate or oven. Do not heat the cyl-
avoid burns when inder head beyond 150°C (300°F). Use temperature
handling the heated indicator sticks, available from welding supply
cylinder head. stores, to be sure the cylinder head is heated to the

Using a torch to  proper temperature.
heat the cylinder
head may cause
warpage.

VALVE GUIDE DRIVER

Support the cylinder head and drive the valve
guides out of the cylinder head from the combus-
tion chamber side using the special tool.

TOOL:
Valve guide driver, 5.5 mm 07742-0010100

While the cylinder head is still heated, remove the
new valve guides from the freezer and drive them
into the cylinder head from the rocker arm side until
the exposed height is at the specified value (at the
mark).

TOOL:
Valve guide driver, 55 mm  07742-0010100

VALVE GUIDE DRIVER

VALVE GUIDE

VALVE GUIDE PROJECTION:
IN: 14.8 - 15.2 mm (0.58 - 0.60 in)
EX: 17.3 - 17.7 mm (0.68 - 0.70 in)

Let the cylinder head cool to room temperature.
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Take care not to tilt
or lean the reamer
in the guide while
reaming.

Use cutting oil on
the reamer during
this operation.

Ream the new valve guides.

Insert the reamer from the combustion chamber
side of the head and always rotate the reamer clock-
wise.

TOOL:

Valve guide reamer, 5.5 mm 07984-2000001 or
07984-200000D
(U.S.A. only)

Clean the cylinder head thoroughly to remove any
metal particles after reaming and reface the valve
seat (page 9-14).

VALVE SEAT INSPECTION/REFACING

The valve cannot be
ground. If the valve
face is burned or
badly worn or if it
contacts the seat
unevenly, replace
the valve.

INSPECTION

Clean all intake and exhaust valves thoroughly to
remove carbon deposits.

Apply a light coat of Prussian Blue to each valve
seat.

Tap the valve against the valve seat several times
without rotating the valve, to check for proper valve
seat contact.

Remove the valve and inspect the valve seat face.
The valve seat contact should be within the speci-
fied width and even all around the circumference.

STANDARD: 1.0 - 1.1 mm (0.039 - 0.043 in)
SERVICE LIMIT: 1.4 mm (0.06 in)

If the valve seat width is not within specification,
reface the valve seat.

Inspect the valve face for:
e Damaged face:

— Replace the valve and reface the valve seat.
* Uneven seat width:

— Replace the valve and reface the valve seat.

CYLINDER HEAD/VALVE/CAMSHAFT

REAMER

SEAT WIDTH

L

DAMAGED FACE UNEVEN SEAT WIDTH
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CYLINDER HEAD/VALVE/CAMSHAFT

e Contact area (too high or too low)
— Reface the valve seat.

TOO LOW TOO HIGH

REFACING
NOTE:

e Follow the refacer manufacturer's operating
instructions.

e Be careful not to grind the seat more than neces-
say.

32°

60°

If the contact area is too high on the valve, the seat
must be lowered using a 32° flat cutter. CONTACT TOO HIGH

OLD SEAT WIDTH
If the contact area is too low on the valve, the seat
must be raised using a 60° interior cutter. m)
32°

CONTACT TOO LOW

OLD SEAT WIDTH
\ -
60°

Using a 45° seat cutter, remove any roughness or
irregularities from the seat.

TOOLS: ROUGHNESS
Seat cutter, 35 mm (IN/JEX) 07780-0010400
Cutter holder, 5.5 mm 07781-0010101

or equivalent commercially available in U.S.A.
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CYLINDER HEAD/VALVE/CAMSHAFT

Excessive lapping
pressure may
deform or damage
the seat.

Do not allow lap-
ping compound to
enter the guides.

Using a 32° flat cutter, remove 1/4 of the existing
valve seat material.

TOOLS:

Flat cutter, 38.5 mm (IN)
Flat cutter, 35 mm (EX)
Cutter holder, 5.5 mm

07780-0012400
07780-0012300
07781-0010101

or equivalent commercially available in U.S.A.

Using a 60° interior cutter, remove 1/4 of the exist-
ing valve seat material.

TOOLS:
Interior cutter, 34 mm (IN/EX) 07780-0014700
Cutter holder, 5.5 mm 07781-0010101

or equivalent commercially available in U.S.A.

Using a 45° seat cutter, cut the seat to the proper
width.

VALVE SEAT WIDTH: 1.0 - 1.1 mm (0.039 - 0.043 in)

Make sure all pitting and irregularities are removed.

After cutting the seat, apply lapping compound and
engine oil to the valve face, and lap the valve using
light pressure.

Change the angle of lapping tool frequently to pre-
vent uneven seat wear.

After lapping, wash any residual compound off the
cylinder head and valve. Recheck the seat contact
after lapping.

OLD SEAT WIDTH

OLD SEAT WIDTH

SEAT WIDTH
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CYLINDER HEAD/VALVE/CAMSHAFT

CAMSHAFT

REMOVAL
Remove the cylinder head (page 9-9).

; I TENSIONER HOLDER |
Remove the sealing bolt and washer on the cam N N "y ———C T
chain tensioner lifter. OB = = = ‘ .

Install the special tool so its blade is into the
tensioner lifter and the tabs are just above the slots
in the lifter (there should be space between the bot-
tom of tool and lifter body).

Then turn the tool clockwise until it stops turning
and engage the tabs with the slots (the lifter shaft is §
fully secured with the special tool).

TOOL:

Tensioner holder B 07ZMG-MCAA400 or
07AMG-001A100
(U.S.A. only)

_ CAMSHAFT

S RN\

Remove the four camshaft holder bolts.

Suspend the cam Raise the holder plate so the dowel pins fitted in the
chain with a piece  camshaft holders are removed off the cylinder.
of wire to prevent it Release the cam chain from the cam sprocket to |
from falling into the remove the camshaft assembly and holder plate.
crankcase.

Remove the camshaft holder B from the camshaft

assembly. DOWEL PINS

Do not forcibly Remove the dowel pins. HOLDER B
remove the dowel
pins from the cam-
shaft holders.

INSPECTION

For cam chain ten- Check the sprocket teeth for wear or damage.
sioner lifter inspec-

) Turn the camshaft holder to check each bearing.
tion, see page 10-7.

Replace the camshaft assembly if the bearing does
not turn smoothly and quietly.

Check the cam surfaces for scoring, scratches or evi-
dence of insufficient lubrication.

Measure each cam lobe height.

SERVICE LIMITS: IN: 34.840 mm (1.3717 in)
EX: 35.144 mm (1.3824 in)
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CYLINDER HEAD/VALVE/CAMSHAFT

Carefully rotate the
crankshaft while
holding the cam

chain to avoid jam-

ming the cam chain
against the timing
sprocket of the
crankshaft.

Before installing the
camshaft, be sure
the cylinder bolt
(under the cam
shaft) is tightened
securely (page 10-
9).

Check the decompressor cam operation.

Press on the decompressor cam as shown.

As you press on one side, the decompressor cam
should lock above the base of the exhaust cam lobe.
As you press on other side, the decompressor cam
lobe should extend below the base of the exhaust
cam lobe.

DECOMPRESSOR CAM

INSTALLATION

Turn the crankshaft clockwise using the recoil
starter and align the "T" mark on the flywheel with
the index notch in the crankcase cover.

Retract the tensioner lifter shaft and secure it with
the stopper tool (page 9-16).

[T

INDEX NOTCH v*— “T" MARK
Install the dowel pins if they are removed.
Install the camshaft holder B onto the camshaft DOWEL PINS
assembly.

HOLDER B

Lubricate the camshaft bearings and cam chain with
engine oil.

Install the camshaft holder plate onto the camshaft
holders, aligning the holes with the dowel pins.

J cAMSHAFT =
2 . |

>
> = ,,CAM CHAIN

Place the camshaft assembly onto the cylinder and
install the cam chain over the sprocket while align-
ing the timing marks (index lines) on the sprocket
with the cylinder top surface and holder plate edge.
Locate the dowel pins into the holes in the cylinder
securely.

Be sure the timing marks lines up with the cylinder
top surface and holder plate edge.

TIMING MARKS
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CYLINDER HEAD/VALVE/CAMSHAFT

Install the four holder bolts and tighten them.

Apply molybdenum oil solution to the cam lobes.

Make sure the tim- Remove the stopper tool, and install the sealing bolt

ing mark on the with a new sealing washer and tighten it.
sprocket aligns with
the cylinder sur-
face when the 'T"
mark is aligned with
the index notch.

/‘\“*\\ m

\ﬂ SEALING WASHER 1
N

Install the cylinder head (page 9-20).
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CYLINDER HEAD ASSEMBLY

COTTERS

SPRING RETAINER ) ©

OUTER VALVE SPRING §

INNER VALVE SPRING /% @@

STEM SEAL /

SPRING SEAT

VALVE GUIDE

INTAKE VALVE
EXHAUST VALVE

Blow through the oil passage (stud bolt hole) in the
cylinder head with compressed air. ;E
Install the valve spring seats and new stem seals. VALVE SPRINGS
Lubricate the valve stem sliding surface with molyb-
denum oil solution.
Insert the valve into the guide while turning it
slowly to avoid damaging to the stem seal. RETAINER
VALVE
‘,’ SPRING SEAT

S
@ STEM SEAL

Install the inner and outer valve springs with the
tightly wound coils facing the combustion chamber.

Install the spring retainer.

Combustion chamber side
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CYLINDER HEAD/VALVE/CAMSHAFT

Grease the cotters Install the valve cotters using the valve spring com- - S
to ease installation. pressor. CTFERS k
To prevent loss of
tension, do not TOOL:
compress the valve Valve spring compressor 07757-0010000
springs more than
necessary.

SPRING COMPRESSOR

Support the cylin- Tap the valve stems gently with two plastic ham-
der head so the mers to seat the cotters firmly.
valve heads will not
contact anything
that cause damage.

CYLINDER HEAD INSTALLATION

Clean the mating surface of the cylinder and head.

Install the dowel pins and a new gasket.

Install the cylinder head on the cylinder.

Tighten the cylin- Install the five bolts and temporarily tighten them.
der head bolts after
installing the cylin-
der head cover.

CYLINDER HEAD
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Install the mounting rubbers on the upper engine :

hanger bushing with the large I.D.side facing in. e MOUNTING RUBBERS
Install the upper engine hanger bracket and the
three hanger bolts.

Tighten the hanger Temporarily tighten the three bolts.
bolts after installing
the cylinder head
cover.

Connect the bypass hose to the thermostat housing |
of the cylinder head.

Connect the sensor connector.

Install the carburetor insulator, aligning the groove i
with the lug on the cylinder head. Tighten the insu-
lator band screw until the band ends clearance is 5.5
mm.

If the ECT sensor is removed, install a new O-ring
onto the sensor.

Install and tighten the ECT sensor to the specified
torque.

TORQUE: 12 N-m (1.2 kgf-m, 9 Ibf-ft)
Connect the ECT sensor 2P (Black) connector.

Install the following:

— spark plug (page 4-7)

— cylinder head cover (page 9-22)
— thermostat (page 7-9)

— throttle body (page 6-43)

— exhaust pipe (page 3-19)
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CYLINDER HEAD COVER ASSEMBLY/

INSTALLATION
ASSEMBLY
INTAKE ROCKER ARM
EXHAUST ROCKER ARM WAVE WASHERS
ROCKER ARM SHAFTS
O-RINGS
SEALING WASHERS -~

SETTTING BOLTS —

Coat new O-rings with engine oil and install them in - ROCKER ARM SHAFTS
each groove on the rocker arm shafts.
o VWAVE WASHERS

Apply molybdenum oil solution to the rocker arm
shaft sliding surface.

Install the rocker arms, wave washers (setting bolt
side) and arm shafts.

Align the bolt holes in the head cover and rocker
arm shaft by turning the shaft.
Install the setting bolts with new sealing washers
and tighten the bolts securely.

SEALING WASHER ROCKER ARM SHAFT

9-22



CYLINDER HEAD/VALVE/CAMSHAFT

INSTALLATION

Turn the crankshaft using the recoil stater knob and
align the “T” mark with the index notch, then check
the cam lobes through the cam follower holes.

If the cam lobes face up, rotate the crankshaft one

full turn and match up the “T” mark again so the
cam lobes face down.

INDEX NOTCH <—— “T" MARK

Coat the cam followers with engine oil and install
them into the cylinder head.

_7E CAM FOLLOWERS

Install the dowel pins and a new gasket.

Install the push rods in the cam followers and rest
them on the gasket cutout as shown.

Apply engine oil to the rocker arm followers and
adjusting screw tips.

Installing the head Install the cylinder head cover while holding the
cover incorrectly rocker arms that align the rocker arm followers with
will result in severe the push rod ends.
engine damage. Do Be sure to seat the rocker arm followers to the push
not tighten the rods properly by turning the crankshaft slowly with
head cover fasten- the recoil starter.
ers when the rocker
arm are not aligned
with the push rod
end.
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Apply engine oil to the cap nut threads and seating [

|—7E NUT

surfaces and install the following fasteners:

— four washers and cap nuts
— three new washers and seven bolts

Tighten the nuts and bolts in a crisscross pattern in
several steps.

TORQUE: Cap nut:55 N-m (5.6 kgf-m, 41 Ibf-ft)
Install the spark plug cap.

If the cylinder and/or cylinder head were removed,
tighten the following:

— three cylinder bolts
— five cylinder head bolts
— upper engine hanger bracket bolts

TORQUE: 32 N-m (3.3 kgf-m, 24 Ibf-ft)

— upper engine hanger bolt

TORQUE: 54 N-m (5.5 kgf-m, 40 Ibf-ft)

Install the following:

— valve adjusting hole caps and timing hole cap S
(page 4-10)
— heat guard plate and fuel tank (page 6-39)
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CYLINDER/PISTON

SERVICE INFORMATION
GENERAL

The cylinder and piston can be serviced with the engine installed in the frame.

Take care not to damage the cylinder wall and piston.

Be careful not to damage the mating surfaces when removing the cylinder.

Rocker arm and valve lubricating oil is fed through the oil passage in the cylinder. Clean the oil passage before install-
ing the cylinder.

e When disassembling, mark and store the disassembled parts to ensure that they are reinstalled in their original loca-

tions.
SPECIFICATIONS
Unit: mm (in)
ITEM STANDARD SERVICE LIMIT
Cylinder I.D. 102.000 - 102.015 (4.0157 — 4.0163) 102.05 (4.018)
Out-of-round - 0.05 (0.002)
Taper - 0.05 (0.002)
Warpage - 0.05 (0.002)
Piston, Piston O.D. at 20 (0.8) from bottom 101.960 — 101.990 (4.0142 - 4.0153) 101.90 (4.012)
piston pin, Piston pin hole I.D. 23.002 - 23.008 (0.9056 — 0.9058) 23.03 (0.907)
piston ring Piston pin O.D. 22.994 - 23.000 (0.9053 - 0.9055) 22.98 (0.905)
Piston-to-piston pin clearance 0.002 - 0.014 (0.0001 - 0.0006) 0.04 (0.002)
Piston ring end Top 0.25-0.35 (0.010 - 0.014) 0.5 (0.02)
gap Second 0.40 - 0.55 (0.016 — 0.022) 0.7 (0.03)
Oil (side rail) 0.20 - 0.70 (0.008 - 0.028) 0.9 (0.04)
Piston ring-to-ring Top 0.045 - 0.080 (0.0018 — 0.0031) 0.095 (0.0037)
groove clearance Second 0.025 - 0.060 (0.0010 — 0.0024) 0.075 (0.0030)
Cylinder-to-piston clearance 0.010 - 0.055 (0.0004 - 0.0022) 0.19 (0.007)
Connecting rod small end I.D. 23.030 - 23.050 (0.9067 — 0.9075) 23.06 (0.908)
Connecting rod-to-piston pin clearance 0.030 - 0.056 (0.0012 - 0.0022) 0.08 (0.003)
TORQUE VALUES
Cylinder stud bolt See page 10-7
TROUBLESHOOTING

Compression too low, hard starting or poor performance at low speed
¢ Leaking cylinder head gasket

* Worn, stuck or broken piston ring

e Worn or damaged cylinder and piston

Compression too high, overheating or knocking
® Excessive carbon built-up on piston head or combustion chamber

Excessive smoke

e Worn cylinder, piston or piston rings

¢ Improper installation of piston rings

e Scored or scratched piston or cylinder wall

Abnormal noise

¢ Worn piston pin or piston pin bore

* Worn connecting rod small end

e Worn cylinder, piston or piston rings
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CYLINDER/PISTON

CYLINDER/PISTON REMOVAL

CYLINDER REMOVAL
Remove the camshaft (page 9-16).

Remove the following:
— two bolts and cam chain tensioner lifter

— gasket
— bolt and water pipe
- O-ring

Do not strike the — four bolts

cylinder head too — cylinder

hard and do not
damage the mating
surface with a
screwdriver.

— cam chain guide
— gasket
— dowel pins

PISTON REMOVAL

Place a clean shop towel over the crankcase to pre- | N N

vent the piston pin clip from falling into the crank- 5] PISTON PIN‘ PISTON

case. B L -
- / ;

Remove the piston pin clips with pliers.

Push the piston pin out of the piston and connecting
rod, and remove the piston.
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CYLINDER/PISTON

Do not damage the Spread each piston ring and remove it by lifting up
piston ring by at a point opposite the gap.
spreading the end
too far.

Never use a wire Clean carbon deposits from the piston ring grooves
brush; it will scratch  with a ring that will be discarded.
the groove.

CYLINDER/PISTON INSPECTION
CYLINDER

Inspect the cylinder bore for scratch or wear.
Measure the cylinder I.D. at three levels in an X and
Y axis. Take the maximum reading to determine the
cylinder wear.

SERVICE LIMIT: 102.05 mm (4.018 in)
Calculate the cylinder-to-piston clearance.
Refer to page 10-6 for measurement of the piston

SERVICE LIMIT: 0.19 mm (0.007 in)

Calculate the cylinder taper and out-of-round at
three levels in an X and Y axis. Take the maximum
reading to determine the taper and out-of-round.

SERVICE LIMITS: TOP T,

Taper: 0.05 mm (0.002 in)

Out of round: 0.05 mm (0.002 in) ” N
MIDDLE i ;

~Se YT

TR
- N
BOTTOM e >
\.. ! 7
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CYLINDER/PISTON

Check the top of the cylinder for warpage with a
straight edge and feeler gauge across the stud
holes.

SERVICE LIMIT: 0.05 mm (0.002 in)

PISTON/PISTON RING

Inspect the piston rings for smooth movement by
rotating the them. The rings should be able to move
in their grooves without catching.

Push the ring until the outer surface of the piston
ring is nearly flush with the piston and measure the
ring-to-ring groove clearance.

SERVICE LIMITS:
Top: 0.095 mm (0.0037 in)
Second: 0.075 mm (0.0030 in)

Insert the piston ring into the bottom of the cylinder
squarely using the piston crown. PISTON RING

Measure the ring end gap.

SERVICE LIMITS:
Top: 0.5 mm (0.02 in)
Second: 0.7 mm (0.03 in)
Oil (side rail): 0.9 mm (0.04 in)

Measure the piston O.D. at a point 20 mm (0.8 in)
from the bottom and 90° to the piston pin hole.

SERVICE LIMIT: 101.90 mm (4.012 in)

Compare this measurement against the maximum
cylinder 1.D. measurement and calculate the cylin-
der-to-piston clearance (page 10-5).
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CYLINDER/PISTON

Measure the piston pin hole I.D. Take the maximum
reading to determine the I.D.

SERVICE LIMIT: 23.03 mm (0.907 in)
Measure the piston pin O.D. at three points.
SERVICE LIMIT: 22.98 mm (0.905 in)
Calculate the piston-to-piston pin clearance.
SERVICE LIMIT: 0.04 mm (0.002 in)

CONNECTING ROD
Measure the connecting rod small end I.D.
SERVICE LIMIT: 23.06 mm (0.908 in)

Calculate the connecting rod-to-piston pin clear-
ance. -

SERVICE LIMIT: 0.08 mm (0.003 in)

CAM CHAIN TENSIONER LIFTER

The lifter shaft should not go into the lifter body
when it is pushed.

When the shaft (inside of the body) is turned clock-
wise with a screwdriver, the lifter shaft should be
pulled into the lifter body. The shaft should spring
out of the body as soon as the screwdriver is
released.

CYLINDER STUD BOLT
REPLACEMENT
Thread two nuts onto the stud and tighten them

together, and use a wrench on them to turn the stud
bolt out.

Install a new stud bolt in the direction as shown.

— Front crankcase: 90033-HN8-0000
(Yellow mark on bolt head)
— Rear crankcase: 90032-HN8-0000 (No mark)

Be sure to verify the stud height from the crankcase
surface.

Adjust the height if necessary.
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CYLINDER/PISTON

CYLINDER/PISTON INSTALLATION
PISTON RING INSTALLATION

Be careful not to  Carefully install the piston rings into the piston ring
damage the piston grooves with the markings facing up.

and rings. NOTE:

* Do not confuse the top and second rings.
e To install the oil ring, install the spacer first, then
install the side rails.

MARKING

TOP RING

—-)

SECOND RING

222

OIL RING

Stagger the piston ring end gaps 120° apart from
each other.
Stagger the side rail end gaps as shown.

PISTON INSTALLATION

Place a clean shop towel over the crankcase to pre-
vent the piston pin clip from falling into the crank- | ; E PlSTON PlN :E I?TON "IIE"MARK
= :

case.

Apply molybdenum oil solution to the piston pin
outer surface.

Apply engine oil to the piston pin hole and connect-
ing rod inner surface.

Install the piston with the “IN” mark toward the
intake side and insert the piston pin through the pis-
ton and connecting rod.

Instal new piston pin clips.

NOTE:

e Make sure the piston pin clips are seated
securely. . b

¢ Do not align the clip end gap with the piston cut- |
out.

CUTOUT
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CYLINDER/PISTON

CYLINDER INSTALLATION

Clean the gasket surface of the crankcase thor-
oughly, being careful not to damage them, and
being careful not to allow gasket material into the
crankcase.

Blow through the oil passage (stud bolt hole) in the
cylinder with compressed air.

CHAIN GUIDE

Install the cam chain guide into the crankcase so its
end rests in the groove properly.

Install the dowel pins and a new gasket.

Apply engine oil to the cylinder wall, piston outer
surface and piston rings.

Be careful not to  Route the cam chain through the cylinder and install
damage the piston the cylinder over the piston while compressing the
rings and cylinder ~piston rings with your fingers.
wall. Align the cam chain guide bosses with the grooves
in the cylinder properly to seat the cylinder on the
crankcase.

Tighten the three  Make sure that the cylinder touches the crankcase
outside bolts again evenly. Install the four cylinder bolts and tighten
after installing the them securely.

cylinder head cover.

CYLINDER
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CYLINDER/PISTON
et e —

Install the cam chain tensioner lifter with a new gas- . =
ket and tighten the two mounting bolts. , TENSIONER L

S 4

S casker

— Y

Coat a new O-ring with coolant and install it on the
water pipe. Connect the water pipe and secure it
with the bolt.

Install the camshaft (page 9-17).

WATER PIPE
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ALTERNATOR/STARTER CLUTCH

SERVICE INFORMATION
GENERAL

¢ This section covers service of the recoil starter, alternator stator and flywheel/starter clutch. These parts can be serviced
with the engine installed in the frame.

e Crankshaft lubricating oil is fed through the oil passage in the alternator cover. Clean the oil passage before installing
the alternator cover.

e Be careful not to damage the mating surfaces of the alternator and crankcase covers when servicing.
e Rear crankcase cover removal/installation (page 12-5).
e Alternator stator inspection (page 20-8).
e Starter motor servicing (page 22-6).
SPECIFICATION
Unit: mm (in)
ITEM STANDARD SERVICE LIMIT
Starter driven gear boss O.D. 51.705 - 51.718 (2.0356 — 2.0361) 51.61 (2.032)
Torque limiter slip torque 53 -84 N-m (5.4 — 8.6 kgf-m, -
39 - 62 Ibf-ft)
TORQUE VALUES
Starter clutch socket bolt 30 N:m (3.1 kgf-m, 22 |bf-ft) Apply locking agent to the threads
Recoil starter driven pulley bolt 108 N-m (11.0 kgf-m, 80 Ibf-ft) Apply engine oil to the threads and seating
surface
Alternator stator bolt 10 N-m (1.0 kgf-m, 7 Ibf-ft)
CKP sensor mounting bolt 6 N-m (0.6 kgf-m, 4.3 Ibf-ft) Apply locking agent to the threads
TOOLS
Flywheel holder Rotor puller Remover weight
07725-0040000 07733-0020001 07741-0010201
or equivalent commercially or 07933-3950000 (U.S.A. only) or 07936-371020A or 07936-3710200
available in U.S.A. (U.S.A. only)
Attachment, 42 x 47 mm Attachment, 24 x 26 mm Pilot, 10 mm
07746-0010300 07746-0010700 07746-0040100
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ALTERNATOR/STARTER CLUTCH

Pilot, 30 mm

07746-0040700

Driver

Bearing remover head, 10 mm
07936-GE00200

07749-0010000

Recoil pulley holder

Bearing remover shaft, 10 mm
07936-GE00100

or 07936-GEOOAOQO (U.S.A. only)

or 07936-GEOOAOQO0 (U.S.A. only)

Torque limiter attachment D

07SMB-HM70100

Torque limiter attachment B
07YMJ-MCF0200

not available in U.S.A.

070MJ-HN80100

Remover handle
07936-3710100

TROUBLESHOOTING

Starter motor turns, but engine does not turn

¢ Faulty starter clutch

e Damaged reduction gears or torque limiter
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ALTERNATOR/STARTER CLUTCH

RECOIL STARTER

When the rope has
broken or the pulley
has rewound, align
the rope holes by
turning the pulley 5-
1/2 turns counter-
clockwise and hold
it.

Replace the recoil
starter as an
assembly.

REMOVAL

Remove the right side cover (page 3-5).
Remove the following:

— four bolts and clamp
— recoil starter assembly

STARTER ROPE REPLACEMENT

Pull the starter rope fully to align the rope holes in
the drive pulley and housing, and secure the pulley
with a vise pliers or equivalent tool to prevent the
pulley from rewinding.

Untie the starter rope and remove the rope.

Insert a new starter rope through the pulley, hous-
ing and grip, and tie the rope ends in a square knot.
Set the pulley side rope end into the cavity as
shown.

Carefully release the pulley and check the recoil
starter for smooth operation by pulling the grip.

DISASSEMBLY

Untie the starter rope and remove the starter grip to
release the starter rope slowly while holding the
drive pulley.

Remove the center bolt (T30), and friction plate and
spring.

Remove the ratchet and spring.

HOUSING PULLEY

ROPE
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ALTERNATOR/STARTER CLUTCH

Wear eye protec- Carefully remove the starter drive pulley. PULLEY
tion and use care U
when removing the \
drive pulley and
starter spring. The
spring can pop out
of the housing if
care is not used.

SPRING
Remove the starter rope from the drive pulley.

PULLEY
Check the starter rope for wear or damage.

ROPE

E::.Ck the recoil starter spring for damage or bro- SPRING

OUTER END
ASSEMBLY

Be sure to wear Install the starter spring by hooking the outer end SPRING
heavy gloves when onto the starter housing as shown.
installing the spring.

OUTER END
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ALTERNATOR/STARTER CLUTCH

Insert the starter rope into the drive pulley and tie
the rope end in a square knot (page 11-5). Set the
rope end into the cavity as shown.

Wrap the rope around the pulley in a counterclock-
wise direction as viewed from the ratchet side as
shown.

Set the rope into the pulley cutout.

Apply grease to the pulley pivot.

Install the pulley while hooking the inner end of the
spring onto the pulley hook.

Preload the starter spring by turning the pulley 2
turns counterclockwise and hold it.

Route the rope end through the starter housing and
starter grip holes while the pulley remains held in
place. Tie the rope end in a square knot.

CUTOUT

SQUARE KNOT

PULLEY

INNER END

SQUARE KNOT

ROPE
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ALTERNATOR/STARTER CLUTCH

Install the ratchet return spring by inserting the long
end into the hole in the pulley.

Apply grease to the ratchet pivot pin.
Install the starter ratchet onto the pivot pin while
setting the spring short end onto the ratchet groove

properly.

RATCHET — GROOVE |

&hort er; i

Install the friction spring onto the friction plate with N
the ends facing the pulley. SPRING PLATE

Install the friction plate, aligning the holes in the
plate with the pins on the pivot boss so the friction
spring loop is against the ratchet pawl.

Apply locking agent to the center bolt threads.
Install the center bolt and tighten it.

Check the recoil starter for smooth operation by
pulling the grip.

INSTALLATION

Install the recoil starter assembly with the four bolts 2
and clamp, and tighten the bolts in a crisscross pat- E(_:,O"‘ STRTER
tern in several steps. 2 \y 7

Secure the alternator wire with the clamp.

Install the right side cover (page 3-5).
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ALTERNATOR/STARTER CLUTCH

ALTERNATOR STATOR/STARTER
REDUCTION GEARS

ALTERNATOR COVER REMOVAL

Remove the following:

5P (NATURAL) CONNECTOR
N

— air cleaner housing (page 6-41)
- recoil starter (page 11-5)
- engine guard (page 3-17)

Drain the engine oil (page 4-11).
Disconnect the alternator 5P (Natural) connector.

Hold the recoil starter driven pulley using the spe-
cial tool and loosen the bolt.

TOOL:
Recoil pulley holder 07SMB-HM70100

Remove the following: PULLEY
- bolt and O-ring
— driven pulley

BOLT

The cover (stator)is — ten bolts and four sealing washers
magnetically — alternator cover
attracted to the fly-
wheel, be careful
during removal.
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ALTERNATOR/STARTER CLUTCH

— starter torque limiter
— reduction gear

— gear shaft

— dowel pins

~ gasket j GASKET
OWEL PINS

INSPECTION

Check the bearings in the alternator and rear crank-
case covers.

Turn the inner race of each bearing with your finger.
The bearing should turn smoothly and quietly.

Also check that the outer race of the bearing fits
tightly in the covers.

Check the teeth of the reduction gears and torque
limiter for abnormal wear or damage.
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ALTERNATOR/STARTER CLUTCH

Replace the torque
limiter as an assem-
bly.

Apply locking agent
to the CKP sensor
mounting bolt
threads.

Hold the torque limiter in a vise with the special
tool.

Check the slip torque with the special tool and a
torque wrench.

TOOLS:

Torque limiter attachment B 07YMJ-MCF0200 (not
available in U.S.A.)

Torque limiter attachment D 070MJ-HN80100 (not
available in U.S.A.)

STANDARD SLIP TORQUE:
53 - 84 N-m (5.4 — 8.6 kgf-m, 39 — 62 Ibf-ft)

STATOR/CKP SENSOR REMOVAL/
INSTALLATION

Remove the CKP sensor mounting bolts.

Release the wire grommet off the alternator cover.
Remove the three bolts and alternator stator/CKP
sensor assembly.

For bearing replacement (page 11-11).

Install the stator/CKP sensor assembly onto the
alternator cover.

Apply sealant to the wire grommet seating surface
and install the grommet into the cover groove
securely.

Install and tighten the stator mounting bolts to the
specified torque.

TORQUE: 10 N-m (1.0 kgf-m, 7 Ibf-ft)

Install and tighten the CKP sensor mounting bolts to
the specified torque.

TORQUE: 6 N-m (0.6 kgf-m, 4.3 Ibf-ft)

BEARING REPLACEMENT

Remove the stator and CKP sensor (page 11-11).

Remove the driven pulley oil seal.
Drive the flywheel bearing out of the alternator
cover.

ATTACHMENT D

LIMITER ATTACHMENT B

STATOR BOLTS

IGNITION PULSE GENERATOR

STATOR Qm BOLTS

LSEAL : ”
<€ CKP SENSOR

FLYWHEEL BEARING _ OIL SEAL




ALTERNATOR/STARTER CLUTCH

Remove the torque limiter bearings in the alternator
and rear crankcase covers, using the special tools.

TOOLS:

Bearing remover head, 10 mm 07936-GE00200
Remover shaft, 10 mm 07936-GE00100
Remover weight 07741-0010201
U.S.A. only tools:

Bearing remover, 10 mm 07936-GE00A00
Remover handle 07936-3710100
Remover weight 07936-371020A or

07936-3710200

Drive new bearings in with the marks facing up.

TOOLS: DRIVER
Torque limiter bearing:

Driver 07749-0010000

Attachment, 24 x 26 mm  07746-0010700

Pilot, 10 mm 07746-0040100
Flywheel bearing:

Driver 07749-0010000

Attachment, 42 x 47 mm  07746-0010300

Pilot, 30 mm 07746-0040700

Install the stator and CKP sensor (page 11-11).

ALTERNATOR COVER INSTALLATION

Blow through the oil passage in the alternator cover
with compressed air.
Clean the cover mating surfaces.

Apply molybdenum oil solution to the gear teeth |
and splines.

Install the reduction gear shaft into the crankcase |
and the reduction gear onto the gear shaft.
Install the torque limiter.

Install the two dowel pins and a new gasket.

OWEL PINS
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ALTERNATOR/STARTER CLUTCH

The cover (stator) is
magnetically
attracted to the fly-
wheel, be careful
not to get anything
caught between
these parts when
installing.

Route the wires

properly
(page 1-20).

Carefully install the alternator cover.

Install the ten bolts with four new sealing washers
and the clip stay, and tighten them in a crisscross
pattern in several steps.

NOTE:

e The location for the bolt with sealing washer is
marked A on the cover (inside of the recoil
starter housing).

Apply engine oil to the lips of a new oil seal, and
install it into the alternator cover until it is seated.

© 'SEALING WASHER

BOLTS/

Install the starter driven pulley, aligning the bosses PULLEY
with the grooves in the crankshaft. ;E

Coat a new O-ring with engine oil and install it onto
the pulley bolt.

Apply engine oil to the pulley bolt threads and seat-
ing surface, and install the bolt.

il |

BOLT

S
@ E O-RING

Hold the driven pulley using the special tool and
tighten the bolt.

TOOL:
Recoil pulley holder 07SMB-HM70100

TORQUE: 108 N-m (11.0 kgf-m, 80 Ibf-ft)

Connect the alternator 5P (Natural) connector.
Install the following:

- recoil starter (page 11-8)
— air cleaner housing (page 6-41)
- engine guard (page 3-17)

Fill the engine with recommended oil (page 4-11).

11-13



ALTERNATOR/STARTER CLUTCH

FLYWHEEL/STARTER CLUTCH
REMOVAL

Remove the rear crankcase cover (page 12-5).

Remove the flywheel and starter driven gear using
the special tool.

TOOL:

Rotor puller 07733-0020001 or
07933-3950000
(U.S.A. only)

ROTOR PULLER

Remove the needle bearing and thrust washer, and ==&
the woodruff key. |

STARTER CLUTCH DISASSEMBLY/
INSPECTION

Make sure that the starter driven gear turns clock-
wise smoothly and does not turn counterclockwise.

Remove the driven gear while turning it clockwise.

Hold the flywheel with the special tool and remove
the starter clutch bolts (T40). ELOYIY[\)/EFEEL

TOOL:

Flywheel holder 07725-0040000 or
equivalent commer-
cially available in
US.A.

Remove the starter clutch assembly from the fly-
wheel.
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ALTERNATOR/STARTER CLUTCH

Remove the sprag clutch from the clutch outer.

Check the clutch outer and sprag clutch for abnor-
mal wear or damage.

CLUTCH OUTER

SPRAG CLUTCH

Check the starter driven gear teeth and needle bear-
ing for wear or damage.

Measure driven gear boss O.D.
SERVICE LIMIT: 51.61 mm (2.032 in)

STARTER CLUTCH ASSEMBLY

Lubricate the sprag clutch with engine oil and install
it into the clutch outer with the flanged side facing
the flywheel side.

Apply locking agent to the starter clutch bolt

threads. Install the flywheel onto the clutch outer IlflLOYIYSEIEEL e Qm
and the clutch bolts (T40). P

Hold the flywheel with the special tool and tighten
the bolts.
TOOL:

Flywheel holder 07725-0040000 or
equivalent commer-
cially available in
U.S.A.

TORQUE: 30 N-m (3.1 kgf-m, 22 Ibf-ft)
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ALTERNATOR/STARTER CLUTCH

Install the starter driven gear while turning it clock-
wise.

DRIVEN GEAR A

INSTALLATION

Lubricate the needle bearing with molybdenum oil === s
solution. Install the washer and bearing onto the § _/_E BEARING,_
crankshaft. \ ' ‘

Install the woodruff key into the key groove.

Clean any oil from the tapered portion of the crank-
shaft and flywheel thoroughly.

Install the flywheel/starter driven gear by aligning 7, o
the key-way with the key on the crankshaft. EY'WAY

Apply engine oil to the pulley bolt threads and seat-
ing surface.

Install the starter driven pulley, aligning the bosses
with the grooves in the crankshaft, and secure it
with the bolt.

Hold the driven pulley using the special tool and
tighten the bolt.

TOOL:
Recoil pulley holder 07SMB-HM70100
TORQUE: 108 N-m (11.0 kgf-m, 80 Ibf-ft)

Loosen the pulley bolt, and remove the tool, bolt
and driven pulley. PULLEY HOLDER

Install the rear crankcase cover (page 12-7).
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SUB-TRANSMISSION/GEARSHIFT LINKAGE

SYSTEM COMPONENTS

12 N-m (1.2 kgf-m, 9 Ibf-ft)

25 N-m (2.5 kgf-m, 18 Ibf-ft)
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SUB-TRANSMISSION/GEARSHIFT LINKAGE

SERVICE INFORMATION

GENERAL

¢ This section covers service of the sub-transmission and gearshift linkage (forward-reverse). These parts can be serviced

with the engine installed in the frame.

e Sub-transmission lubricating oil is fed through the oil passage in the rear crankcase cover. Clean the oil passage before

installing the crankcase cover.

e Be careful not to damage the crankcase and cover mating surfaces when servicing.
e For automatic transmission service (page 14-3).

SPECIFICATIONS
Unit: mm (in)
ITEM STANDARD SERVICE LIMIT
Shift fork I.D. 11.000 - 11.021 (0.4331-0.4339) 11.04 (0.435)
Claw thickness 4,93 -5.00 (0.194 - 0.197) 4.5 (0.18)
Shaft O.D. 10.966 — 10.984 (0.4317 — 0.4324) 10.96 (0.431)
Reverse idle Collar 1.D. 13.000 - 13.034 (0.5118 - 0.5131) 13.05 (0.514)
gear Shaft O.D. 12.966 — 12.984 (0.5105 - 0.5112) 12.93 (0.509)
Collar-to-shaft clearance 0.10 (0.004)

TORQUE VALUES

Gear selector lever pivot nut
Gear selector arm pinch bolt
Gear selector cable lock nut
Engine oil drain bolt

TOOLS

9 N'm (0.9 kgf-m, 6.5 Ibf-ft)
16 N-m (1.6 kgf-m, 12 Ibf-ft)
26 N-m (2.7 kgf-m, 20 Ibf-ft)
25 N-m (2.5 kgf-m, 18 Ibf-ft)

Remover weight
07741-0010201

or 07936-371020A or 07936-3710200
(U.S.A. Only)

Attachment, 37 x 40 mm
07746-0010200

Pilot, 177 mm
07746-0040400

Pilot, 26 mm
07746-0040600

Driver
07749-0010000

Attachment, 28 x 30 mm
07946-1870100
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SUB-TRANSMISSION/GEARSHIFT LINKAGE

Remover handle
07936-3710100

Bearing remover, 177 mm
07936-3710300

TROUBLESHOOTING

NOTE:

Be sure the gear position indicator is not blinking
(No drivetrain DTC) before checking the follow-
ing (page 14-3).

Excessive shift shock or Abnormal noise when
shifting sub-transmission (D-N-R)

1.

Shift condition check

Check shift lever free play between the Neutral-
Drive and Neutral-Reverse.

Is the free play the same for each gear?

NO - Faulty gearshift linkage (page 12-4).
YES - GO TO STEP 2.

Vehicle creep check

Start the engine.

Shift the sub-transmission in Drive position with
the brake applied.

Wait several seconds. Release the brake and
check the vehicle condition.

Does the vehicle creep?

YES - Perform the inspection “Vehicle creeps
when idling” on page 14-8 while apply-
ing the brake as same manner as above.

NO - Adjust the selector cable (page 12-15).

Hard to shift

Bent shift fork claw

Bent shift fork shaft

Damaged shift drum guide groove

Damaged shift fork guide pin

Damaged gearshift spindle and drum teeth
Damaged selector lever linkage

Improperly adjusted selector cable

Improperly installed gearshift spindle and drum

Transmission jumps out of gear

Worn gear and shifter dogs

Worn gear shifter groove

Bent shift fork shaft

Broken shift drum stopper arm
Weak or broken stopper arm spring
Damaged shift drum center plate
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SUB-TRANSMISSION/GEARSHIFT LINKAGE

REAR CRANKCASE COVER
REMOVAL

Remove the following: 3P (NATURAL) CONNECTOR
- left front mud guard (page 3-8)

- inner fenders (page 3-9)

- front center grille (page 3-10)

- center mud guards (page 3-7)

— engine side covers (page 3-17)

- engine guard (page 3-17)

— starter motor (page 22-6)

- final drive/sub-frame assembly (page 19-12)

Disconnect the front propeller shaft from the output
shaft (page 8-6).

Disconnect the oil temperature sensor 2P (Black)
connector and gear position switch 3P (Natural)
connector.

Release the gear position switch wire from the
clamp on the cable holder.

Shift the sub-transmission into neutral.
Remove the following:

— two cable holder bolts
— pinch bolt
— selector arm A

Release the gear position switch wire from the wire S 1
clip on the oil filler pipe. GR POSITION S,V\QTCH J

b——s 7

Remove the bolts, gear position switch and O-ring.
Remove the following:

— alternator cover and reduction gears (page 11-9)
— two pipe bolts
— oil filler pipe and O-ring

— two 8-mm bolts

— oil drain bolt, sealing washer and O-ring
- eleven 6-mm bolts

— side cover stays

- rear crankcase cover

REAR CRANKCASE COVER | & DhAIN BOLT =~
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SUB-TRANSMISSION/GEARSHIFT LINKAGE

— two dowel pins
— oil joint collar and O-rings
— gasket

DOWEL PINS

BEARING REPLACEMENT

For replacement of the bearings in the crankcase, Nr
refer to page 13-10. OUTPUT SHAFT BEARING .
OUTPUT SHAFT BEARING

Remove the output shaft oil seal.
Press the needle bearing out of the crankcase cover.

TOOLS:

Driver 07749-0010000

Attachment, 28 x 30 mm 07946-1870100

Pilot, 25 mm 07746-0040600 =
Press in a new bearing until it is seated. »D
TOOLS: | COUNTERSHAFT BEARING
Driver 07749-0010000 ———— —~
Attachment, 37 x 40 mm 07746-0010200

Pilot, 25 mm 07746-0040600

COUNTERSHAFT BEARING

Remove the bearing using the special tools. BEAMEI\‘A\O@
TOOLS: N
Bearing remover, 177 mm 07936-3710300

Remover handle 07936-3710100

Remover weight 07741-0010201 or

07936-371020A or
07936-3710200
(U.S.A. only)

Drive a new bearing in with the sealed side facing
down.

TOOLS: ‘ . DRIVER
Driver 07749-0010000 =

Attachment, 37 x 40 mm 07746-0010200

Pilot, 177 mm 07746-0040400
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SUB-TRANSMISSION/GEARSHIFT LINKAGE

INSTALLATION

Blow through the oil passage in the crankcase cover
with compressed air.
Clean the crankcase and cover mating surfaces.

Apply engine oil to the lips of new oil seals, and
install them into the crankcase cover until they are
fully seated.

\ N =
@ a OIL SEAL

Coat new O-rings with engine oil and install them
. . P JOINT COLLAR/ iy "7EO-RINGS
into the joint collar grooves. Install the oil joint col- v Ok \ﬂ | - ol

lar into the crankcase. o

Install the two dowel pins and a new gasket.

Make sure that the washers are installed on the out-
put shaft, reverse idle shaft and gearshift spindle,
and that the shift drum position is neutral as shown
(switch pin groove is in positioned lengthwise).

Install a new sealing washer onto the drain bolt.
Coat a new O-ring with engine oil and install it into
the drain bolt groove.

Install the rear crankcase cover with the following
fasteners:

— eleven 6-mm bolts (with the side cover stays)
— two 8-mm bolts
— oil drain bolt

Tighten the bolts in a crisscross pattern in several
steps.

TORQUE: Drain bolt: 25 N-m (2.5 kgf-m, 18 Ibf-ft)

Coat a new O-ring with engine oil and install it onto
the oil filler pipe.

Install the filler pipe with the two bolts.

FILLER PIPE
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SUB-TRANSMISSION/GEARSHIFT LINKAGE

Be careful not to
damage the switch

pin during installa-

Route the wires
properly (page 1-

tion.

20).

Coat a new O-ring with engine oil and install it into
the groove in the gear position switch.

Align the long end of the switch pin with the “N”
mark. Install the switch by aligning the switch pin
with the slot in the crankcase cover.

Install the bolts and tighten it.

Install the wire clip into the stay of the filler pipe.

Install the alternator cover and reduction gears
(page 11-12).

Install the gear selector arm A by aligning the
groove with the wide tooth of the spindle. Install the
pinch bolt and tighten it.

TORQUE: 16 N-m (1.6 kgf-m, 12 Ibf-ft)

Secure the selector cable onto the engine with the |

two cable holder bolts.

Route the gear position switch wire properly, secure
the wire with the clamp on the cable holder.

Connect the oil temperature sensor 2P (Black) con-
nector and gear position switch 3P (Natural) con-
nector.

Adjust the gear selector cable if necessary (page 12-
15).

Connect the front propeller shaft over the output
shaft (page 8-10).

Install the following:

— final drive/sub-frame assembly (page 19-27)
— starter motor (page 22-11)

— engine guard (page 3-17)

— engine side covers (page 3-17)

— center mud guards (page 3-7)

— inner fenders (page 3-9)

— front mud guard (page 3-8)

- front center grille (page 3-10)

Fill the engine with recommended oil (page 4-10).

2P (BLACK) CONNECTOR
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SUB-TRANSMISSION/GEARSHIFT LINKAGE

SUB-TRANSMISSION
DISASSEMBLY

Remove the rear crankcase cover (page 12-5).

Remove the following:

— washer

- idle gear (25T)

— gear shaft and gear collar (inner and outer)
— washer

- idle gear (16T)

The output shaft can be removed at this time (page
12-10).

Remove the following:

— shift fork shaft
— shift fork
— countershaft assembly

Remove the shift drum while lifting the stopper arm
with a screwdriver.

Remove the following: WASHER

— washer

— gearshift spindle
— pivot bolt

- stopper arm

— washer

— return spring
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SUB-TRANSMISSION/GEARSHIFT LINKAGE

— washer
— output shaft (while holding the driven gear)
— output driven gear

Remove the washers on the shaft ends with a
screwdriver and disassemble the countershaft.

INSPECTION
COUNTERSHAFT

Check the gear dogs and teeth for abnormal wear or
damage.

Check the gear shifter for smooth operation.
Check the gear shifter groove, dogs and splines for
abnormal wear or damage.

Check the counter shaft and bearings for abnormal
wear or damage.

OUTPUT SHAFT

Check the gear teeth and splines for abnormal wear
or damage.

Check the output shaft for abnormal wear or dam-
age.

= | DRIVEN GEAR

- -
-

COUNTERSHAFT

SHIFTER

‘n\ﬁ
@

GEAR

Z

D. GEAR
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SUB-TRANSMISSION/GEARSHIFT LINKAGE

REVERSE IDLE GEAR

Check the gear teeth for abnormal wear or damage.
Check the splines of the gears and collar for abnor-
mal wear or damage.

COLLAR

SHAFT

Check the gear shaft and collar for abnormal wear
or damage.

Measure each end of the gear collar I.D.
SERVICE LIMIT: 13.05 mm (0.514 in)
Measure the shaft O.D.

SERVICE LIMIT: 12.93 mm (0.509 in)
Calculate the collar-to-shaft clearance.
SERVICE LIMIT: 0.10 mm (0.004 in)

SHIFT FORK AND SHAFT

Check shift fork guide pin for abnormal wear or
damage.

Measure each shift fork claw thickness.
SERVICE LIMIT: 4.5 mm (0.18 in)
Measure the shift fork I.D.

SERVICE LIMIT: 11.04 mm (0.435 in)
Measure the shift fork shaft O.D.
SERVICE LIMIT: 10.96 mm (0.431 in)

SHIFT DRUM

Replace the shift Check the guide groove for abnormal wear or dam- GEAR CENTER PLATE
drum as an assem- age.

bly. Check the drum center plate and shifter gear for

abnormal wear or damage.

GUIDE GROOVE
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SUB-TRANSMISSION/GEARSHIFT LINKAGE

GEARSHIFT SPINDLE

Check the shifter gear and splines for abnormal
wear or damage.

INSTALLATION

Apply locking agent to the pivot bolt threads.

Install the spring, washer (between the crankcase
and arm) and stopper arm with the bolt as shown
and tighten the bolt.

Install the snap ring into the spindle groove with the
chamfered edge facing the crankcase cover side
Install the shifter gear with the index line facing the
snap ring, aligning the wide groove with the wide
tooth.

Install the gearshift spindle and rest it onto the stop-
per on the crankcase.
Install the washer onto the spindle.

Apply engine oil to the shift drum guide groove.

Lift the stopper arm and install the shift drum so the
index line on the spindle shifter gear is aligned
between the punch marks.

Turn the shift drum clockwise and set it in neutral
position so its groove position is lengthwise.
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SUB-TRANSMISSION/GEARSHIFT LINKAGE

Apply engine oil to the bearings, gear teeth and slid-
ing areas.

Assemble the countershaft.

~<— LOCK WASHER

GEAR SHIFTER

WASHER \
R

REVERSE GEAR

BEARING (20 x 24 x 17)
OUTPUT DRIVE GEAR

BEARING (20 x 24 x 13)

LOCK WASHER ———»] (3 =
@ : Bearings, Gear teeth and

BEARING (20 x 24 x 17) Sliding areas

The output shaft Install the countershaft assembly by engaging the
may be installed  splines.
before installing the
countershaft (page
12-13).

GROOVE ___
y o

Apply engine oil to the fork shaft outer surface.

Before installation, Install the shift fork into the gear shifter groove and
be sure that the drum guide groove.
switch pin groove in Insert the fork shaft through the fork and install it
the shift drum is into the crankcase.
lengthwise as
shown above.

Apply engine oil to the gear teeth and set the output
driven gear into the crankcase.

Insert the output shaft through the driven gear and
install it into the crankcase.

Install the washer.




SUB-TRANSMISSION/GEARSHIFT LINKAGE

::r;sst:II the gear shaft with the washer into the crank- OLLA : = GEAR (167)

Install the idle gear (16T) onto the gear collar and a\\
install them onto the gear shaft.

Y

Install the idle gear (25T) and washer.

Install the rear crankcase cover (page 12-5).

GEAR SELECTOR LEVER LINKAGE

DISASSEMBLY

Remove the fuel tank (page 6-39). PIVOT NUT

Loosen the pivot nut and remove the following: AND BOLT

return spring

pinch bolt

selector arm B

lever/shaft assembly (from the pivot pipe)

Remove the pivot nut and bolt to separate the selec-
tor lever from the pivot shaft.

ASSEMBLY

Apply grease to the pivot bolt groove.

Install the selector lever into the pivot shaft with the
pivot bolt and nut so the guide rod is facing toward
the punch mark on the shaft bottom.

Before installing, Install the lever/shaft assembly while setting the

mark the spline of guide rod into the selector gate slot. "
the shaft at the
same position with
the punch mark to
indicate the aligning
point for installing
the selector arm.
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SUB-TRANSMISSION/GEARSHIFT LINKAGE

Install the arm B by aligning the slit with the mark
(punch mark).

Install the pinch bolt and tighten it.
TORQUE: 16 N-m (1.6 kgf-m, 12 Ibf-ft)
Tighten the pivot nut.

TORQUE: 9 N-m (0.9 kgf-m, 6.5 Ibf-ft)

Install the return spring in the direction as shown.
Apply grease to the gate groove.

Check the selector lever for smooth operation.
Adjust the selector cable if necessary (page 12-15).

Install the fuel tank (page 6-39).

SELECTOR CABLE ADJUSTMENT

Remove the following:

— fuel tank and head guard plate (page 6-39).
— left engine side cover (page 3-17)

Loosen the cable lock nuts fully.

12-15



SUB-TRANSMISSION/GEARSHIFT LINKAGE

Turn the ignition Operate the selector lever several times and shift 4

switch ON and the sub-transmission into neutral. y
check that the neu-
tral indicator comes
on at this time.

Make sure that the selector arm A stops at the cen- §
ter (neutral) position when setting the guide rod of
the lever into the center (neutral) groove in the
selector gate.

Turn one of the lock nuts until it touches the cable
holder while holding the cable. Then, turn the other |
nut in the same manner.

Be sure the nuts are seated on the cable holder and
tighten them together to secure the cable.

TORQUE: 26 N-m (2.7 kgf-m, 20 Ibf-ft)
Check that the selector lever operates properly.
Install the following:

— left engine side cover (page 3-17)
— head guard plate and fuel tank (page 6-39).
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CRANKCASE/CRANKSHAFT/BALANCER

SYSTEM COMPONENTS
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CRANKCASE/CRANKSHAFT/BALANCER

SERVICE INFORMATION

GENERAL

e The crankcase halves must be separated to service the crankshaft and A/T (mainshaft and 2nd/3rd shift clutch

[countershaft]). To service these parts, the engine must be removed from the frame (page 8-2).
e For A/T service (page 14-2).
e Be careful not to damage the crankcase mating surfaces when servicing.

SPECIFICATIONS
Unit: mm (in)
ITEM STANDARD SERVICE LIMIT
Crankshaft Runout 0.05 (0.002) 0.15 (0.059)
Big end side clearance 0.05 - 0.65 (0.002 - 0.026) 0.8 (0.03)
Big end radial clearance 0.006 - 0.018 (0.0002 - 0.0007) 0.05 (0.002)

TOOLS

Remover weight
07741-0010201

or 07936-371020A or 07936-3710200
(U.S.A. only)

Attachment, 37 x 40 mm
07746-0010200

Attachment, 42 x 47 mm
07746-0010300

Attachment, 52 x 55 mm
07746-0010400

Attachment, 62 x 68 mm
07746-0010500

Attachment, 20 mm |.D.
07746-0020400

Pilot, 177 mm
07746-0040400

Pilot, 20 mm
07746-0040500

Pilot, 35 mm
07746-0040800
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CRANKCASE/CRANKSHAFT/BALANCER

Pilot, 40 mm
07746-0040900

Pilot, 28 mm
07746-0041100

Driver
07749-0010000

Remover handle
07936-3710100

Bearing remover, 177 mm
07936-3710300

Bearing remover, 20 mm
07936-3710600

Assembly shaft
07965-VM00200

or 07931-ME4010B and
07931-HB3020A (U.S.A. Only)

Threaded adaptor
07965-VM00300

or 07931-KF00200 (U.S.A. only)

Attachment, 78 x 90 mm
07GAD-SD40101

Ball joint remover/installer
07WMF-HN00100

Assembly collar spacer
07AMF-HM8A100 (U.S.A. only)

Assembly collar
07965-VM00100
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CRANKCASE/CRANKSHAFT/BALANCER

TROUBLESHOOTING

Excessive engine noise

Worn or damaged connecting rod bearing
Worn crankshaft main journal bearing
Worn connecting rod small end

Worn balancer bearing

Worn, seized or chipped transmission gear
Worn transmission bearings

Abnormal vibration
¢ Improper balancer timing
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CRANKCASE/CRANKSHAFT/BALANCER
CRANKCASE SEPARATION

Remove the following: CAM CHAIN // TENSIONER
f 4

- engine (page 8-2)

— cylinder and piston (page 10-4)

- sub-transmission/gearshift linkage (page 12-9)
- flywheel/starter clutch (page 11-14)

— torque converter (page 14-60) B A N

— st shift clutch (page 14-62) M i J s Vo)
— oil pump (page 5-5) € il ;
— cam chain

— oil pump drive chain

— pivot bolt

— cam chain tensioner and collar

The crankcase bolts Remove the nine rear crankcase bolts.
are loosened in a
Crisscross pattern
in several steps.

Remove the five front crankcase bolts.

Place the crankcase assembly with the rear crank-
case down.

Do not pry the Remove the front crankcase while tapping it at sev-
crankcase apart eral locations with a soft hammer.
with & screwdriver. Remove the following:
— crankshaft bearing inner race
— two dowel pins
— oil joint collar and O-rings

JOINTCOLLAR INNER RACE
77 _f ;
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CRANKCASE/CRANKSHAFT/BALANCER

Remove the oil strainers. OILTANKSTRINER X 3\ 

Clean each strainer screen thoroughly.

~=

Install the oil tank Install the strainers properly as shown. o= Q
strainer with the X
thin edge facing the
crankcase.

OIL PAN STRAINER

CRANKSHAFT

REMOVAL

Separate the crankcase (page 13-6). MAINSHAFT COUNTERSHAFT

Remove the following:

— oil strainers (page 13-7)
— mainshaft and countershaft

For A/T service, see (page 14-64).

Be careful notto Remove the crankshaft and balancer from the rear
damage the crank- crankcase using a hydraulic press. Be sure to hold
case mating sur- the crankshaft and balancer while pressing them
face and crankshaft out of the crankcase.
assembly.

Remove crankshaft bearing using a bearing puller
with a suitable protector.
NOTE:

e Always replace the rear crankshaft bearing with a
new one whenever the crankshaft is removed.

PULLER (Commercially BEARING
available)

PROTECTOR
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CRANKCASE/CRANKSHAFT/BALANCER
INSPECTION

Set the crankshaft in a stand or V-blocks and mea-
sure the runout using a dial indicator.

SERVICE LIMIT: 0.15 mm (0.059 in)

Measure the side clearance between the connecting
rod big end and crank weight with a feeler gauge.

SERVICE LIMIT: 0.8 mm (0.03 in)

Measure the radial clearance at the connecting rod
big end in an X and Y directions.

SERVICE LIMIT: 0.05 mm (0.002 in)

Check the balancer gear for wear or damage.
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CRANKCASE/CRANKSHAFT/BALANCER

Be careful not to let
the connecting rod
press against the
crankcase mating
surface while draw-
ing.

CRANKSHAFT AND BALANCER

INSTALLATION

Apply engine oil to a new rear crankshaft bearing.

Drive the crankshaft bearing into the rear crankcase DRIVER
with the marking side facing up.

TOOLS:

Driver 07749-0010000

Attachment, 78 x 90 mm 07GAD-SD40101

Pilot, 40 mm 07746-0040900

For other bearing replacement in the crankcase
halves, see page 13-10.

Engage the crankshaft and balancer by aligning the BALANCER DRIVEN GEER .
index lines on the sides of the balancer drive and ,
driven gears as shown, and install them together ;
into the rear crankcase.

BALANCER DRIVE GEAR

Assemble the special tools onto the crankshaft.

REMOVER/INSTALLER

Draw the crankshaft into the bearing inner race by ATTACHMENT
turning the assembly shaft while holding the shaft
nut.

TOOLS:
Ball joint remover/installer 07WMF-HN00100

Attachment, 20 mm I.D. 07746-0020400 ZAN sk

Assembly shaft 07965-VM00200

Threaded adapter 07965-VIVI00300 NE@@
U.S.A. only:

Puller shaft 07931-ME4010B SHAFT

Special nut 07931-HB3020A ADAPTER
Threaded adapter 07931-KF00200

Assembly collar 07965-VM00100

Assembly collar spacer 07AMF-HN8A100

After installing the crankshaft in, make sure the [
index line on the crank weight is aligned between
the index lines on the balancer driven gear.




CRANKCASE/CRANKSHAFT/BALANCER

Install the mainshaft and countershaft assemblies
as a set into the rear crankcase.

MAINSHAFT

Install the oil strainers (page 13-7).
Assemble the crankcase halves (page 13-12).

CRANKCASE BEARING REPLACEMENT

REAR CRANKCASE

Remove the balancer, mainshaft and shift drum i g ——
bearings with the special tools. BEARING REMOVER
TOOLS:

Balancer and Shift Drum Bearings:

Bearing remover, 177 mm 07936-3710300

Remover handle 07936-3710100

Remover weight 07741-0010201 or

07936-371020A or
07936-3710200

(U.S.A. only)
Mainshaft Bearing:
Bearing remover, 20 mm 07936-3710600
Remover handle 07936-3710100
Remover weight 07741-0010201 or

07936-371020A or
07936-3710200
(U.S.A. only)

Drive the countershaft and output shaft bearings
out of the rear crankcase.
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The mainshaft bear-
ing is installed with
the sealed side fac-

ing down.

CRANKCASE/CRANKSHAFT/BALANCER

Apply engine oil to new bearings.
Drive the bearings in with the marks facing up.

TOOLS: DRIVER
Mainshaft Bearing

Driver 07749-0010000

Attachment, 42 x 47 mm 07746-0010300

Pilot, 20 mm 07746-0040500

Countershaft Bearing o

Driver 07749-0010000 p

Attachment, 52 x 55 mm 07746-0010400 !
Pilot, 28 mm 07746-0041100 i 4
Balancer and Shift Drum Bearing ] ,.n!,\er/PILE.r;
Driver 07749-0010000

Attachment, 37 x 40 mm 07746-0010200

Pilot, 177 mm 07746-0040400

Output Shaft Bearing

Driver 07749-0010000

Attachment, 62 x 68 mm 07746-0010500

Pilot, 28 mm 07746-0041100

FRONT CRANKCASE

Remove the balancer and countershaft bearings

with the special tools. BEARING REI\‘/‘Ig‘\'/ER

TOOLS:

Balancer Bearing:

Bearing remover, 177 mm 07936-3710300
Remover handle 07936-3710100
Remover weight 07741-0010201 or

07936-371020A or
07936-3710200

(U.S.A. only)
Countershaft Bearing:
Bearing remover, 20 mm 07936-3710600
Remover handle 07936-3710100
Remover weight 07741-0010201 or

07936-371020A or
07936-3710200
(U.S.A. only)

Remove the oil feed pipe oil seal.

Drive the mainshaft and crankshaft bearings out of o =

the front crankcase. COUNTERSHAFT B;EARING -
. . . . . MAINSHAFT BEARING )

Apply engine oil to the lips of a new feed pipe oil R

seal. Install the oil seal with the flat side facing the A BALANCER BEARING

crankcase until it is fully seated.
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CRANKCASE/CRANKSHAFT/BALANCER

The countershaft
bearing is installed
with the sealed
side facing down.

CRANKCASE ASSEMBLY

Before installing the front crankcase cover, make
sure the gear side surfaces (C1 and M1 gears) of the

Apply engine oil to new bearings.
Drive the bearings in with the marks facing up.

TOOLS:

Mainshaft Bearing
Driver

Attachment, 62 x 68 mm
Pilot, 35 mm

Countershaft Bearing
Driver

Attachment, 42 x 47 mm
Pilot, 20 mm

Crankshaft Bearing
Driver
Attachment, 78 x 90 mm

Balancer Bearing

Driver

Attachment, 37 x 40 mm
Pilot, 177 mm

07749-0010000
07746-0010500
07746-0040800

07749-0010000
07746-0010300
07746-0040500

07749-0010000
07GAD-SD40101

07749-0010000
07746-0010200
07746-0040400

countershaft and mainshaft are flush.

Clean the front and rear crankcase mating surfaces

thoroughly, being careful not to damage them.

Blow through the oil passages in the crankcases

with compressed air.

Coat new O-rings with engine oil and install them
into the joint collar grooves. Install the oil joint col-

lar into the crankcase.

DRIVER

MAINSHAFT COUNTERSHAFT

§ GEARS DS i

Rl
T S
@ E O-RINGS
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CRANKCASE/CRANKSHAFT/BALANCER

Install the two dowel pins. DOWEL PINS

Install the bearing inner race onto the crankshaft
with the flange side facing in.

Make sure the mat- Apply liquid sealant (Three Bond 1215 or equiva-
ing surfaces evenly lent) to the mating surface of the front crankcase.
touch, that there is
no clearance
between the cases.

Install the front crankcase over the rear crankcase,
aligning the oil strainer pipe with the pipe hole.

Install the five front crankcase bolts.

Check that the mainshaft and crankshaft turns
smoothly and quietly.

Install the nine rear crankcase bolts.

Tighten all the crankcase bolts in a crisscross pat-
tern in several steps.
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CRANKCASE/CRANKSHAFT/BALANCER

Apply locking agent to the threads of the tensioner
pivot bolt.

Install the cam chain tensioner and pivot collar with ¥
the flange side of the collar facing to the crankcase. |

Install and tighten the cam chain tensioner pivot
bolt.

Install the oil pump drive and cam chains onto the
crankshaft.

CAM CHAIN

Install the following:

— oil pump (page 5-11)

— 1st shift clutch and torque converter (page 14-72)
— flywheel/starter clutch (page 11-16)

— sub-transmission/gearshift linkage (page 12-12)
— cylinder and piston (page 10-8)

- engine (page 8-8)
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DRIVETRAIN SYSTEM

SYSTEM COMPONENTS

14 N-m (1.4 kgf-m, 10 Ibf-ft)

108 N-m (11.0 kgf-m, 80 Ibf-ft)

108 N-m (11.0 kgf-m, 80 Ibf-ft)
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DRIVETRAIN SYSTEM

SERVICE INFORMATION
GENERAL

e This "Drivetrain System" section covers service of the electrical system of the A/T (Automatic Transmission), selectable
4WD system and the mechanical system of the A/T.

e Refer to "Front driving mechanism" for the front final clutch service (page 18-14).

e Refer to “Technical Features” for the control and function of each components by the PCM (page 2-7).

e Work in a well ventilated area. Smoking or allowing flames or sparks in the work area or where gasoline is stored can
cause a fire or explosion.

¢ A faulty drivetrain system is often related to poorly connected or corroded connectors. Check those connections before
proceeding.

e Read “Drivetrain Troubleshooting Information” carefully, and inspect and troubleshoot the drivetrain system according
to the DTC. Observe each step of the procedures one by one. Note the DTC and probable faulty part before starting
diagnosis and troubleshooting.

e The PCM may be damaged if dropped. Also, if a connector is disconnected when current is flowing, the excessive volt-
age may damage the PCM. Always turn off the ignition switch before servicing.

e The drive mode (2WD or 4WD) is changed electrically by operating front final clutch with the 2WD/4WD select switch.

e The torque converter and 1st shift clutch can be serviced with the engine installed in the frame. To service the mainshaft
and 2nd/3rd shift clutch (countershaft), the crankcase halves must be separated. For crankcase separation and assembly
(page 13-6).

e For sub-transmission (Forward-Neutral-Reverse) service (page 12-2).

¢ The engine oil is used for A/T oil. For lubrication system service (oil pump and oil cooler) (page 5-2).

e A/T and lubricating oil is fed through the oil passage in the front crankcase cover. Clean the oil passages before install-
ing the crankcase cover.

e Be careful not to damage the crankcase and cover mating surfaces when servicing.

e Replace the torque converter as an assembly, when it is faulty.

For Drivetrain System Troubleshooting

The PCM (Powertrain Control Module) is integrated with the ECM (Engine Control Module), the TCM (Transmission Control
Module) and the selectable 4WD system control. Therefore some detection items that are shared in the PGM-FI and driv-
etrain system and they may affect the operation of both systems.

Before starting any troubleshooting, check the items as follows and refer to the appropriate troubleshooting.

1. MIL blinks or DTC for the Fuel system (page 6-13).
2. Gear position indicator blinks, 4WD indicator or DTC for the Drivetrain system (page 14-20).
3. Symptom of the A/T and selectable 4WD system operation (page 14-6).

Refer to "PGM-FI Troubleshooting Information" for the general troubleshooting information (page 6-13).

SPECIFICATIONS
Unit: mm (in)
ITEM STANDARD SERVICE LIMIT
Oil pressure Line 785 kPa (8.0 kgf/cm?, 114 psi) -
?t 5,01())0 rpm 1st, 2nd and 3rd clutch 785 kPa (8.0 kgf/cm?, 114 psi) -
min
Shift clutch Initial clearance 0.7 -0.9 (0.03-0.04) -
(1st, 2nd and Disc thickness 1.88-2.00 (0.074 - 0.079) worn out lining
3rd) Plate thickness 1.95- 2.05 (0.077 - 0.081) discoloration
Return spring free length 33.8 (1.33) 31.8 (1.25)
TORQUE VALUES
Oil pass bolt 18 N-m (1.8 kgf-m, 13 Ibf-ft)
Primary driven gear lock nut 108 N-m (11.0 kgf-m, 80 Ibf-ft) Lock nut: replace with a new one.
Apply engine oil to the threads and seating
surface. Stake.
Stator shaft inner collar stopper pin 14 N-m (1.4 kgf-m, 10 Ibf-ft) Apply locking agent to the threads.
Torque converter lock nut 108 N-m (11.0 kgf-m, 80 Ibf-ft) Lock nut: replace with a new one.
Apply engine oil to the threads and seating
surface. Stake.
Oil feed pipe setting cap 21 N-m (2.1 kgf-m, 15 Ibf-ft)
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DRIVETRAIN SYSTEM

TOOLS

Pressure gauge set
07406-0020005

Bearing remover weight
07741-0010201

or 07ZMJ-HN2A100 and 07AMJ-
HN8A100 (U.S.A. only)

or 07936-371020A or 07936-3710200
(U.S.A. only)

Attachment, 42 x 47 mm
07746-0010300

Pilot, 177 mm
07746-0040400

Pilot, 26 mm
07746-0040600

Driver
07749-0010000

Puller, 35 x 1.0 mm
07933-HA80000

Bearing remover handle
07936-3710100

Bearing remover, 177 mm
07936-3710300

or 07933-HB3000A (U.S.A. only)

Compressor bolt assembly
07GAE-PG40200

Clutch compressor attachment
07LAE-PX40100 (2 required)

Inspection adaptor
07GMJ-ML80100

or 07GAE-PG4020A (U.S.A. only)
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DRIVETRAIN SYSTEM

SCS connector HDS pocket tester Test probe
070PZ-ZY30100 TDS 3557-0112-01 (U.S.A. only) 07ZAJ-RDJAT10
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DRIVETRAIN SYSTEM

SYMPTOM TROUBLESHOOTING

GENERAL INFORMATION

If the ATV has any A/T trouble, check the DTC or gear position indicator blinking, refer to the DTC index
and begin the appropriate troubleshooting procedure (page 14-24)

If there are no DTC stored in the PCM memory, do the troubleshooting as following symptom and then
inspect the oil pressure and diagnose according to the troubleshooting chart (page 14-14).

Symptom Diagnosis procedure Also check for
Acceleration con- Refer to the following symptom troubleshooting e Engine oil
trol failure (page 14-6): level (page 4-

¢ Vehicle does not accelerate 10)
¢ Excessive starting shock ¢ Qil pressure
¢ Vehicle creeps (vehicle does not stop) when idling (page 14-12)
e Driving power falls off when accelerating (insuffi- e Emergency
cient engine brake) valve
e Engine stalls when accelerating
Shift control failure Refer to the following symptom troubleshooting e Engine oil
(page 14-9): level (page 4-
e A/T does not shift 10)
¢ When shifting in the AUTO (automatic) mode, e Qil pressure
excessive shift shock, engine rpm (min)™ rises or (page 14-12)
driving power falls off
Gear position indi- Refer to the following symptom troubleshooting e Combination
cator indicates "--" (page 14-10): meter circuit
but no DTC set e A/T does not shift
e Gear position indicator displays “—-" and drive
mode indicator “ESP” stays on
Gear position indi- Check the DLC circuit (Brown/red wire) for short cir- e Short circuit
cator indicates cuit. in the DLC
"—-"and MIL is related wire
stays ON at all (No
DTC set)

STARTING CONTROL FAILURE

Vehicle Does Not Accelerate

1. A/T Clutch Pressure Control Solenoid Operation
Sound Check

Put the gea elector lever in the Drive or 3
R:verse p%sitzorS\_ roever i i ' A/T CLUTCH PRESSURE

Check for a “click” sound from the A/T clutch f' S B CONTROL SOLENOID
pressure control solenoid when the ignition : : /
switch is ON.

Is there sound?
NO - GOTO STEP2.
YES - GO TO STEP3.

14-6



DRIVETRAIN SYSTEM

2. A/T Clutch Pressure Control Solenoid Operation
Check

Remove the valve body cover (page 14-47).

Disconnect the A/T clutch pressure control sole-
noid 2P (Black) connector.

Connect a 12 V battery to the solenoid terminals.
It should operate (sounds) when the battery is
connected.

Does the solenoid operate?

NO - Faulty A/T clutch pressure control sole- |
noid.

YES - Test-ride the vehicle and check the gear
position indicator (page 14-44).

3. Vehicle Test-riding

Accelerate the vehicle with the mode select
switch at ESP. Check the acceleration perfor-
mance with the transmission in the 2nd and 3rd
ranges.

Does the vehicle accelerate with the transmis-
sion in 2nd and 3rd?

YES - Faulty 1st shift clutch system (page 14-
66)

NO - Hydraulic circuit malfunction is the
likely cause. Check the oil pressure
(page 14-12).

Excessive Acceleration Shock
1. Vehicle Test-riding

Accelerate the vehicle with the mode select
switch at ESP. Check for acceleration shock with
the transmission in the 2nd and 3rd ranges.

Is there acceleration shock with the transmis-
sion in 2nd and 3rd?

NO - Faulty 1st shift clutch system (page 14-
66)

YES - Hydraulic circuit malfunction is the
likely cause. Check the oil pressure
(page 14-12).
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DRIVETRAIN SYSTEM

Vehicle Creeps (vehicle does not stop) When Idling
1. Vehicle Test-riding

NOTE:

* Be sure the emergency valve is not active,
that the stopper bolt is secured with the lock
plate as shown. If it is turned all the way in
(active), the transmission will be fixed in 2nd
range and the vehicle creeps when idling. For
emergency valve information (page 14-47).

LOCK PLATE

Start the engine and shift the sub-transmission
in drive position with the mode select switch at
ESP. Check the acceleration performance (creep)
with the transmission in the 2nd and 3rd ranges.

Does the vehicle creep with the transmission in | STOPPER BOLT

2nd and 3rd?

NO - Faulty 1st shift clutch system (page 14-
66)

YES - Hydraulic circuit malfunction is the

likely cause. Check the oil pressure
(page 14-12).

Driving Power Falls Off When Accelerating
(insufficient engine brake)

1. A/T Clutch Pressure Control Solenoid Operation
Sound Check

Put the gear selector lever in the Drive or
Reverse position.

Check for a “click” sound from the A/T clutch
pressure control solenoid when the ignition
switch is ON.

A/T CLUTCH PRESSURE
CONTROL SOLENOID

Is there sound?
NO - GOTOSTEP2.
YES - GO TO STEP 3.

2. A/T Clutch Pressure Control Solenoid Operation
Check

Remove the valve body cover (page 14-47).

Disconnect the A/T clutch pressure control sole- |
noid 2P (Black) connector.

Connect a 12 V battery to the solenoid terminals.
It should operate when the battery is connected.

Does the solenoid operate?

NO - Faulty A/T clutch pressure control sole-
noid.

YES - Test-ride the vehicle and check the gear
position indicator (page 14-20).
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DRIVETRAIN SYSTEM

3. Vehicle Test-riding

Test-ride the vehicle with the mode select switch
at ESP.

Check for engine braking with the transmission
in the 2nd and 3rd ranges.

Is there engine braking with the transmission in
any range except 1st?

YES - Faulty 1st shift clutch system (page 14-
66)

NO - Hydraulic circuit malfunction is the
likely cause. Check the oil pressure
(page 14-12).

Engine Stalls When Accelerating
1. Vehicle Creep Check

NOTE:

e Perform this test after engine idle speed
inspection (page 6-55).

Start the engine.

Shift the sub-transmission in drive position with
the brake applied.

Wait several seconds. Release the brake and
check the vehicle condition.

Does the vehicle creep?

YES - Perform the inspection “Vehicle creeps
when idling” on while applying the
brake in the same manner as above
(page 14-8).

NO - Hydraulic circuit malfunction is the
likely cause. Check the oil pressure
(page 14-12).

SHIFT CONTROL FAILURE
A/T Does Not Shift
1. Vehicle Test-riding

Test-ride the vehicle with the mode select switch
at ESP. Check that it shifts to each range.

Does the vehicle shift?

YES - e Faulty throttle position sensor sys-
tem. Check the installation condition
(page 6-43).
e Faulty VS sensor system. Check the
installation condition (page 18-30).

NO - GOTO STEP 2.
2. Shift Solenoid Valve Operation Check

Disconnect the shift solenoid valve 2P (Black)
and 2P (Brown) connectors. Connect a 12 V bat-
tery to each solenoid terminals.

It should operate (sounds) when the battery is
connected.

2P CONNECTORS = SHIFT SOLENOIDS

Does the solenoid valves operate?
NO - Faulty shift solenoid valve A and/or B.

YES - Hydraulic circuit malfunction is likely
cause. Check the oil pressure (page 14-
12).




DRIVETRAIN SYSTEM

When Shifting in the AUTO (automatic) Mode,
Excessive Shift Shock, Engine rpm (min™) Rises or
Driving Power Falls Off

1. Vehicle Test-riding

Test-ride the vehicle with the mode select switch
at ESP. Check above symptoms when shifting
with the ESP shift switch.

Are there repeated symptoms?

YES - e Faulty throttle position sensor sys-
tem. Check the installation condition
(page 6-43).
e Faulty VS sensor system. Check the
installation condition (page 18-30).

NO - Hydraulic circuit malfunction is likely
cause. Check the oil pressure (page 14-
12).

“— " GEAR POSITION INDICATOR

INDICATE BUT NO DTC SET

A/T Does Not Shift

1. Shift Solenoid Valve Inspection When Shifting
to “1”

Put the gearshift lever in “D” (drive) and turn the
drive mode select switch to “ESP”.

Shift the transmission into “1” (first gear) with
the gearshift switch and check shift solenoid
valve A.

Does Shift Solenoid Valve A Operate?
NO - Faulty shift solenoid valve A.
YES - GO TO STEP 2.

SHIFT SOLENOID VALVE B

- :
SHIFT SOLENOID VALVE A

2. Shift Solenoid Valve Inspection When Shifting
to IIZII

Shift the transmission into “2” (second gear)
with the gearshift switch and check shift sole-
noid valves A and B.

Do Shift Solenoid Valves A or B Operate?
NO - GOTO STEP 3.

YES - e Faulty shift solenoid valve A.
¢ Faulty shift solenoid valve B.

3. Shift Solenoid Valve Inspection When Shifting
to ll3ll

Shift the transmission into “3” (third gear) with
the gearshift switch and check shift solenoid
valve B.

Does Shift Solenoid Valve B Operate?
NO - Faulty shift solenoid valve B.
YES - No problem (Temporary Failure).
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DRIVETRAIN SYSTEM

GEAR POSITION INDICATOR DISPLAYS “- - AND
DRIVE MODE INDICATOR “ESP” STAYS ON

1. PCM Connector Inspection

Turn the ignition switch OFF.
Remove the steering cover (page 3-5).

Seal the PCM Disconnect the PCM 33P connectors.
connector with Check the connector for loose contacts or cor-
tape to prevent roded terminals.

dirt and oil from

. Is the connector in good condition?
entering the

connector after NO - Loose or poorly connected PCM 33P
disconnecting connectors.
the 337 YES - GO TO STEP 2.
connector.

2. Combination Meter Connector Inspection

Remove the combination meter 14P (Gray) con- PZ
nector and disconnect it.

Check the connector for loose contacts or cor-
roded terminals.

Is the connector in good condition?

NO - Loose or poorly connected combination
meter 14P (Gray) connector.

YES - GO TO STEP3.

3. LCD Line Open Circuit Inspection

Be careful not Check the LCD wires for continuity between the

to bend the combination meter and PCM connectors termi-
connector nals.

terminals.

COMBINATION METER 14P (GRAY)
CONNECTOR (Wire side of male terminal)

Is there continuity?

NO - ¢ Open circuit in the Pink/blue wire.
e QOpen circuit in the Blue/white wire.
¢ Open circuit in the Light blue wire.
e QOpen circuit in the Blue wire. PCM 33P
e Open circuit in the Orange wire. (BLACK)
YES - GOTOSTEP4. (Cvei'?;“;ggg]f‘
@) female
(&2
@ terminal)
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DRIVETRAIN SYSTEM
4. LCD Short Circuit Inspection

Check the LCD wires for continuity between the
combination meter connector terminals of the
wire harness side and ground.

COMBINATION METER 14P (GRAY)
CONNECTOR (Wire side of male terminal)

Is there continuity?

YES - e Short circuit in the Pink/blue wire.

e Short circuit in the Blue/white wire. 0
Short circuit in the Light blue wire.
Short circuit in the Blue wire. P/Bu 3
Short circuit in the Orange wire.

NO - GO TO STEPS5.

5. Shift Solenoid Valve Inspection
When Connect the PCM 33P and combination meter

connecting the 14P (Gray) connectors.
PCM 33P Perform the troubleshooting of “A/T Does Not
connectors, Shift” (page 14-10).
Ch.eCk Th’?t Are the shift solenoid valves in good condition?
there is no dirt
and oil in the NO - Faulty shift solenoid valves A and/or B.

connector.  ygs - Faulty PCM.

OIL PRESSURE CHECK

NOTE:

e After checking each oil pressure, perform the
inspection and cleaning according to the trouble- § BOLT AND WASHER
shooting chart (page 14-14). . - (LINE PRESSURE)

¢ Failure to warm the engine will cause very high [
oil pressure readings.

External leaks will cause low oil pressure read-
ings.

Check the oil level and add the recommended
engine oil if necessary (page 4-10).

Also, warm the engine to normal operating temper-
ature and check for external leaks.

Be careful not touch Support the vehicle using a hoist or equivalent and
the rotating wheels raise all the wheels off the ground.
during inspection. NOTE:

e Clean around the sealing bolts with compressed
air before removing the bolts, and be sure that
no dirt is allowed to enter the oil gallery.

For line pressure: Remove the sealing bolt and washer on the right
side of the shift valve body.

For 1st, 2nd and 3rd Remove the following:

clutch pressure: left engine side cover (page 3-17)

— left front mud guard (page 3-8)
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For line pressure:

For 1st, 2nd and 3rd
clutch pressure:

Remove the sealing bolts and washers on the bot-
tom of the shift valve body.

Connect the oil pressure gauge and adapter to each
inspection hole (hole threads; M8 x 1.25).

TOOLS:

&8 ¥

DRIVETRAIN SYSTEM

Pressure gauge set

Oil pressure gauge 0-160 psi
Adapter, banjo 8 x 1.25 mm

07406-0020005

or

07ZMJ-HN2A100 and
07AMJ-HN8A100

(U.S.A. only)

Start the engine and check the oil pressure as fol-
lows.

Shift the sub-transmission into Neutral (set the
selector lever in center position) and measure the
oil pressure.

LINE OIL PRESSURE (80°C/176°F):
785 kPa (8.0 kgf/cm?, 114 psi) at 5,000 rpm (min™")

Shift the sub-transmission in Drive position with the
mode select switch at “ESP”.

Shift to the respective transmission position (1st,
2nd and 3rd) with the ESP shift switch and measure
the each clutch oil pressure.

SHIFT CLUTCH OIL PRESSURE (80°C/176°F):
1st, 2nd, 3rd:
785 kPa (8.0 kgf/cm?, 114 psi) at 5,000 rpm (min™")

Stop the engine.

Remove the pressure gauge and hose(s).

Install the new sealing washer and bolt to the right
side of the shift valve body, tighten the bolt
securely.
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DRIVETRAIN SYSTEM

Remove the sealing bolts and washers on the bot- e
tom of the shift valve body.

After the oil pressure check is completed, start the
engine and make sure there are no oil leaks.

§ SEALING WASHER
fuend /

SEALING BOLT

TROUBLESHOOTING CHART OF HYDRAULIC
CIRCUIT

PRESSURE CHECK SECTION

MEASUREMENT RESULT (H: Abnormal / Blank: Normal)

Line pressure

1st clutch pressure

2nd clutch pressure

3rd clutch pressure

Refer
to page

Probable Faulty Part (applied to O)

A/T clutch pressure control
solenoid

]
|
]
olif BN BN |

Emergency valve

o

1-2 shift valve

2-3 shift valve

Shift solenoid valve A

Shift solenoid valve B

©|/0 0|0

2nd orifice control valve

3rd orifice control valve

Shift valve body

(@)
(@)
(@)
(@)

Orifice control valve body

14-48

1st clutch

2nd clutch

3rd clutch

14-66

Feed pipe A

Feed pipe B

(@)
(@)
(@)

Feed pipe C

14-56

Torque converter

14-60

QOil pump

Qil pipe setting collar

14-55

Oil filter

4-12

Qil strainer

13-7

Qil level

/0 0|0|0O|0O

4-10

For function of each component (page 2-7).

14-14




DRIVETRAIN SYSTEM

DRIVETRAIN SYSTEM LOCATION

COMBINATION METER IGNITION SWITCH

DRIVE MODE SELECT SWITCH
PCM

GEARSHIFT SWITCH 2WD/4WD SELECT

- = SWITCH
1_[@5 c " 4
SHIFT SOLENOID VALVE A = \ﬁ‘iq‘&% FRONT VS SENSOR
7~ ‘\v @)J] (. U @\

R
JC P )
TP SENSOR / &b ' %}y
GEAR POSITION SWITCH Q :

(7

FRONT FINAL CLUTCH

REAR VS SENSOR

A/T CLUTCH PRESSURE
CONTROL SOLENOID

SHIFT SOLENOID VALVE B

BATTERY

CKP SENSOR
EOT SENSOR
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DRIVETRAIN SYSTEM DIAGRAM

MAIN LIGHT
FUSE 2 FUSE
30A 15A
ol ol [~ ol
T |- o C\_O
MAIN ST/ECM ENGINE STOP | ENGINE STOP
FUSE 1 IGNITION USE RELAY
SWITCH SWITCH
BATTERY 30A 10A —
= o ¢ 0005
= ] | I
AN 0 O+
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Y —B28 ToM
EOT
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--(44) SFTSOLA A2 |— Y/BI SHIFT
SOLENOID A
SFTSOLALo A13 |— G/W ~2(15)
W/R —{ A3 SelV
GEARSHIFT
SWITCH »—E a—W/Bu— A6 SelUP SFTSOLB A12|— VG SHIFT
--(42) SOLENOID B
—E Q—WN—AS Sel DOWN --(16)
o L Gy — Azs geptame =
5 RH L BRAKE LIGHT LINP A26 |— YR AT CLUTCH PC
SWITCHES LINM A27 — Bu/R SOLENOID
o RR --(4)
t@‘c B —| At8 MODE sW ONDP A8 |— P/BI
DRIVE MODE
SELECT SWITCH pPCM OoM Ao OB
Br/Bl — A7 OND SW
2WD/4WD
SELECT SWITCH
G —B13 LG FR FINAL CLUTCH
@(3)
STARTER GEAR POSITION
\0 SWITCH SWITCH
--(41)
LbW — A24 GP D T c _OI\_/II;IN_ A;O_N_l
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G/BI — A28 StopSig SW LCD2 A21 [—BuW —————+— LCD !
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STARTER LCD5 A30 f— 0 ————————
M ) wétor STOP SWITCHI [ R L
= PW — B4 FRVSP RRVSP B5[— P/G 4
BI/lO — A15 SenVB2 SenVB1 A16 [— BI/P
FRONT VS REAR VS
SENSOR SENSOR
--®(12) --@(11)
A-1 A-11 B-1 B-11
{1 I ] A-12 A-22 B-12 B-22
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DRIVETRAIN SYSTEM

DRIVETRAIN CONNECTOR LOCATION
FRONT CONNECTOR LOCATIONS

Note 1: Remove the steering cover (page 3-5).
Note 2: Remove the VS sensor cover (page 18-12).

PCM 33P (BLACK) CONNECTOR (Note 1) PCM (Note 1)

PCM 5P (BLACK) CONNECTOR (Note 1) PCM 33P (GRAY) CONNECTOR (Note 1)

FINAL CLUTCH 2P (GREEN)
CONNECTOR (Note 2)
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DRIVETRAIN SYSTEM

Note 1: Remove the fuel tank (page 6-39).
Note 2:  Remove the left inner fender (page 3-9).
Note 3: Remove the right inner fender (page 3-9).

LEFT HANDLEBAR COMBINATION METER 14P (GRAY) COMBINATION METER 4P

SWITCH 10P (GREEN) CONNECTOR (Note 1) (BLACK) CONNECTOR (Note 1)
(Note 1)

COMBINATION
METER 4P

(NATURAL)
CONNECTOR
(Note 1)

FINAL CLUTCH 2P (GREEN) 4WD SWITCH 2P (BLACK)

SHIFT SOLENOID
SUB-HARNESS 6P

FRONT VS SENSOR 3P (BLUE) Py a7\
AR ek ==y \ila
=1 \\‘)//f.g\
\\‘ _ 4D % lle:_.] \
X ' , N0 f\\\ }

TN DR

‘ . 4;‘

‘ ;v \ ). 7
i
A=

{
=\

A\

{ %ﬁf, &/
=7

AN

I Yl

<

<\

7

Ik

REAR VS SENSOR 3P (YELLOW)
CONNECTOR (Note 2)

MODE SELECT SWITCH 3P
(BLACK) CONNECTOR (Note 3)
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MIDDLE/REAR CONNECTOR LOCATIONS

Note 1: Remove the seat (page 3-4).
Note 2: Remove the fuel tank side cover (page 3-6).

[  ©
(~—__ SHIFT SOLENOID 2P
(BROWN) CONNECTOR

) U

A/T CLUTCH PRESSURE SHIFT SOLENOID 2P
CONTROL SOLENOID 2P (BLACK) CONNECTOR
(BLACK) CONNECTOR

MAP/TP SENSOR 5P (BLACK) Y / M
CONNECTOR (Note 1) GEAR POSITION SWITCH 3P
(NATURAL) CONNECTOR

(Note 2)
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DRIVETRAIN TROUBLESHOOTING
INFORMATION

Refer to "PGM-FI Troubleshooting Information" for
the general troubleshooting information (page 6-
13).

SYSTEM DESCRIPTION

SELF-DIAGNOSIS SYSTEM

The PCM (Powertrain Control Module) integrates
the ECM (Engine Control Module), the TCM (Trans-
mission Control Module) and the selectable 4WD
system control. Therefore some detection items are
shared by the PGM-FI and drivetrain system and
they may affect the system operation of both sys-
tems.

And the drivetrain system is equipped with the self-
diagnostic system. When any abnormality occurs in
the A/T or selectable 4WD system, the PCM turns on
the indicators blinking and stores a DTC in its eras-
able memory for the relevant system failure.

In case of a function failure in the A/T system (e.g.:
Shift solenoid valve failure), the gear position indi-
cator will blink "= =" to indicate the DTC.

In case of a function failure in the both, A/T and
selectable 4WD, system, both the indicators will
blink at the same time to indicate the DTC.

FAIL-SAFE FUNCTION

The drivetrain system is provided with a fail-safe
function to secure a minimum running capability
even when there is trouble in the system.

When the PCM detects a problem in the A/T system,
the PCM stops the automatic shift function and anti-
creep function, and defaults the transmission into
2nd gear. Also, the gear position indicator blinks
“—-"to indicate the DTC.

When the PCM detects a problem in the selectable
4WD system, the PCM stops controlling the system
and defaults into the 2WD mode. Also, the 4WD
indicator blinks to indicate the DTC.

DTC (Diagnostic Trouble Code)

Refer to the DTC information in "Fuel system (PGM-
FI)" (page 6-13).

FA model shown:

GEAR POSITION INDICATOR

4WD INDICATOR
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INDICATOR BLINK PATTERN

e The number of indicator blinks is the equivalent the main code of the DTC (the sub code cannot be

displayed by the indicator blinking).

¢ The indicator has two types of blinks, a long blink and short blink. The long blink lasts for 1.3 sec-
onds, the short blink lasts for 0.5 seconds. One long blink is the equivalent of ten short blinks. For
example, when one long blink is followed by five short blinks, the DTC is 15 (one long blink = 10

blinks, plus five short blinks).

3sec. .1sec. 1 sec.

OFF ~ - | (

One Blink

1 sec.

Blinking 3 times Blinking 8 times

—_p Pattern
repeated

problem code
(Example:
Blinking 3 times =
Problem code 3)

e When the PCM stores more than one DTC, the indicator displays in the order from the lowest number

to highest number.
CURRENT DTC/FREEZE DTC

The DTC is indicated in two ways according to the
failure status.

e |f the PCM detects the problem at present, the
gear position indicator and 4WD indicator will
blink at all time. It is possible to readout the indi-
cator blink pattern as the current DTC.

e |If the PCM does not detect any problem at
present but has a problem stored in its memory,
the indicator will not blink. If it is necessary to
retrieve the past problem, readout the freeze DTC
by following the DTC readout procedure.

HDS POCKET TESTER INFORMATION

Refer to the "How to connect the HDS Pocket Tester"
and "ECM Reset" information in "Fuel system (PGM-
FI)" (page 6-13).

DTC READOUT
Reading DTC with the indicator

NOTE:

e |f the MIL blinks, refer to the "PGM-FI Trouble-
shooting Information” and troubleshoot the
PGM-FI system first. Then recheck the Drivetrain
system after clearing the PGM-FI DTC.

e After performing diagnostic troubleshooting,
erase the problem code(s) (page 14-22) and test-
drive the vehicle to be sure that the problem(s)
have been removed.

Turn the ignition switch on and connect the HDS
Pocket Tester to the DLC (page 6-14).

Read the DTC, freeze data and follow the trouble-
shooting index (page 14-24).

To read the DTC without the HDS pocket tester, refer
to the following procedure.
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Turn the ignition switch ON, read the gear position
indicator “— =" or 4WD indicator blinks, the number
of blinks indicates the current DTC.

Refer to the troubleshooting index (page 14-24).

When retrieving the Freeze DTC, refer to the follow-
ing procedures.

1. Turn the ignition switch OFF and remove the
steering cover (page 3-5).

2. Remove the dummy connector and short the
DLC terminals using the special tool.

TOOL:
SCS connector 070PZ-ZY30100
CONNECTION: Brown/red — Green

3. Turn the ignition switch to ON, read the gear
position indicator “— -=” or 4WD indicator blinks,
the number of blinks indicates the freeze DTC.
Refer to the troubleshooting index (page 14-24).

CLEARING DTC

Connect the HDS Pocket Tester to the DLC (page 6-
14).

Clear the DTC with the HDS while the engine is
stopped.

To clear the DTC without HDS, refer to the following
procedure.

How to clear the DTC without HDS

NOTE:

* When clearing the Drivetrain DTC as follows, the
PGM-FI DTC would also be cleared at the same
time, check the MIL blinks and troubleshoot the
PGM-FI system before readout/clearing the Driv-
etrain DTC.

1. Turn the ignition switch OFF and remove the
steering cover (page 3-5).

FA model shown:

GEAR POSITION INDICATOR

4WD INDICATOR

SCS CONNECTOR ’_
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2. Remove the dummy connector and short the
Brown/red and Green wire terminals of the DLC
using the special tool.

TOOL:
SCS connector 070PZ-2Y30100
CONNECTION: Brown/red — Green

3. Turn the ignition switch ON.
4. Remove the special tool from the DLC.

5. The indicator will light for approximately 5 sec-
onds. While the indicator lights, short the DLC
terminals again with the special tool. The self-
diagnostic memory is erased if the malfunction
indicator goes off and starts blinking.

NOTE:

e The DLC must be jumped while the indicator
lights. If not, the indicator will not start blinking.

¢ Note that the self-diagnostic memory cannot be
erased if the ignition switch is turned OFF before
the indicator starts blinking.
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DRIVETRAIN DTC INDEX

e When the gear position indicator "—

the symptom troubleshooting (page 14-6).

—" is lighting constantly, but no problem code is indicated and retrievable, refer to

Indicator
(Rea:::to) Function Failure Symptom/Fail-safe Function Blinks I:%“'I,'I(-:
A/T 4WD
3-1 Front final clutch Low input e Selectable 4WD system - 3 -
(14-26) e Loose or poor contact of the front does not work (2WD
final clutch related connector mode only)
e Front final clutch or its circuit mal-
function
3-2 Front final clutch High input e Selectable 4WD system
(14-27) e Front final clutch or its circuit mal- does not work (2WD
function mode only)
3-3 Front final clutch drive circuit e Selectable 4WD system
(14-26) e Front final clutch or its circuit mal- does not work (2WD
function mode only)
4-1 A/T clutch pressure control solenoid e A/T shift function and 4 - -
(14-28) valve Low input anti-creep function does
e Loose or poor contact of the A/T not work (2nd gear only)
clutch pressure control solenoid
valve related connector
e A/T clutch pressure control sole-
noid valve or its circuit malfunc-
tion
4-2 A/T clutch pressure control solenoid e A/T shift function and
(14-30) valve High input anti-creep function does
e A/T clutch pressure control sole- not work (2nd gear only)
noid valve or its circuit malfunc-
tion
4-3 A/T clutch pressure control solenoid e A/T shift function and
(14-28) valve drive circuit anti-creep function does
e A/T clutch pressure control sole- not work (2nd gear only)
noid valve or its circuit malfunc-
tion
8-1 TP sensor circuit Low voltage (less e Poor engine acceleration 8 8-1
(6-23) than 0.22 V) ¢ Fail-safe value: 0°
e TP sensor or its circuit malfunc- e A/T shift function and
tion anti-creep function does
not work (2nd gear only)
8-2 TP sensor circuit High voltage (more ® Poor engine acceleration 8-2
(6-24) than 4.93 V) e Fail-safe value: 0°
e |Loose or poor contact of the TP e A/T shift function and
sensor connector anti-creep function does
e TP sensor or its circuit malfunc- not work (2nd gear only)
tion
11-1 Rear VS sensor no signal e A/T shift function and 1" 1 11-1
(6-27) ¢ Loose or poor contact of the Rear anti-creep function does
VS sensor connector not work (2nd gear only)
e Rear VS sensor or its circuit mal- e Selectable 4WD system
function does not work (2WD
mode only)
12-1 Front VS sensor no signal e A/T shift function and 12 12 -
(14-31) e Loose or poor contact of the Front anti-creep function does
VS sensor connector not work (2nd gear only)
e Front VS sensor or its circuit mal- e Selectable 4WD system
function does not work (2WD
mode only)
15-1 Shift solenoid valve A (short) e A/T shift function and 15 - -
(14-32) e Shift solenoid valve A or its circuit anti-creep function does
malfunction not work (2nd gear only)
15-2 Shift solenoid valve A (open) e A/T shift function and
(14-33) e Shift solenoid valve A or its circuit anti-creep function does
malfunction not work (2nd gear only)
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Indicator

(ReDercto) Function Failure Symptom/Fail-safe Function Blinks ;%I\.I,.Ié
A/T 4WD
16-1 Shift solenoid valve B (short) e A/T shift function and 16 - -
(14-35) e Shift solenoid valve B or its circuit anti-creep function does
malfunction not work (2nd gear only)
16-2 Shift solenoid valve B (open) e A/T shift function and
(14-36) e Shift solenoid valve B or its circuit anti-creep function does
malfunction not work (2nd gear only)
31-1 System voltage Low (less than 9.3 V) e A/T shift function and 31 31 -
(14-37) e PCM power input circuit malfunc- anti-creep function does
tion not work (2nd gear only)
e Selectable 4WD system
does not work (2WD
mode only)
3241 Fail-safe relay circuit e A/T shift function and 32 32 -
(14-38) ¢ Fail-safe relay circuit malfunction anti-creep function does
not work (2nd gear only)
33-2 EEPROM malfunction - - - 33-2
(6-53)
411 Gear position switch circuit e A/T shift function and 41 - -
(14-39) e Gear position switch circuit mal- anti-creep function does
function (Short) not work (2nd gear only)
42-1 Shift (UP/DOWN) switch circuit e A/T shift function and 42 - -
(14-40) e Shift (UP/DOWN) switch circuit anti-creep function does
malfunction (Short) not work (2nd gear only)
44-1 EOT sensor circuit low voltage (less e A/T shift function and 44 - -
(14-41) than 0.07 V) anti-creep function does
e EOT sensor or its circuit malfunc- not work (2nd gear only)
tion e Cooling fan turns on
44-2 EOT sensor circuit high voltage e A/T shift function and 44 - -
(14-42) (more than 4.85 V) anti-creep function does
e Loose or poor contact of the EOT not work (2nd gear only)
sensor connector ¢ Cooling fan turns on
e EOT sensor or its circuit malfunc-
tion
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DRIVETRAIN DTC TROUBLESHOOTING

NOTE:

The connector location and the necessary parts
to disconnect the connector (page 14-17).
Perform inspection with the ignition switch
turned OFF, unless otherwise specified.

After troubleshooting, erase the problem code
and test-ride the vehicle to be sure that the sys-
tem is normal.

DTC 3-1 (FRONT FINAL CLUTCH LOW
INPUT),

DTC 3-3 (FRONT FINAL CLUTCH DRIVE
CIRCUIT)

Before starting the troubleshooting, check for
loose or poor contact on the front final clutch 2P
(Green) connector and PCM 33P (Black) connec-
tor and then recheck the DTC.

Recheck DTC

Turn the ignition switch ON and test-ride the
vehicle with 4WD, then recheck the current DTC.

Is DTC 3-1 or 3-3 indicated?
YES - GO TO STEP 2.

NO - Intermittent failure
Front Final Clutch Inspection
Turn the ignition switch OFF.

Disconnect the front final clutch 2P (Green) con-
nector.

Measure the resistance between the front final
clutch 2P (Green) connector terminals of the
clutch side.

Connection: Orange/black - Pink/black

Is the resistance within 5.1 - 5.8 2 (20°C/68 °F)?
YES - GO TO STEP 3.

NO - Faulty front final clutch.

Front Final Clutch Circuit Inspection
Turn the ignition switch ON.

Measure the voltage between the front final
clutch 2P (Green) connector terminals of the wire
harness side.

Connection: Orange/black - Pink/black

Is the voltage about 11 V with the select switch
into 4WD?

YES - GO TO STEP 6.
NO - GOTO STEP 4.

FRONT FINAL CLUTCH 2P (GREEN)
CONNECTOR (Clutch side of male terminal)

\ (ale=Tn|

P/BI

O/Bl

FRONT FINAL CLUTCH 2P (GREEN)
CONNECTOR (Wire side of female terminal)

\ (ATl

O/BI

P/BI
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Be careful not
to bend the
connector
terminals.

4. Front Final Clutch Line Open Circuit Inspection

Check for continuity between the PCM 33P
(Black) and front final clutch 2P (Green) connec-
tor terminals.

TOOL:

Test probe 07ZAJ-RDJA110

Connection: A8 - Pink/black
A9 - Orange/black
Is there continuity?

NO - ¢ Open circuit in the Orange/black
wire.
e QOpen circuit in Pink/black wire.

YES - GO TO STEP5.

5. Front Final Clutch Line Short Circuit Inspection

Check for continuity between the front final
clutch 2P (Green) connector terminals of the wire
harness side and ground.
Connection: Pink/black — Ground

Orange/black — Ground

Is there continuity?

YES - e Short circuit in the Orange/black
wire.
e Short circuit in Pink/black wire.

NO - GO TO STEP 6.

6. Recheck DTC

Turn the ignition switch ON and test-ride the
vehicle with 4WD, then recheck the current DTC.

Is DTC 3-1 or 3-3 indicated?

YES - Replace the PCM with a new one and
recheck.

NO - Intermittent failure

DTC 3-2 (FRONT FINAL CLUTCH HIGH
INPUT)

1. Recheck DTC

Turn the ignition switch ON and test-ride the
vehicle with 4WD, then recheck the current DTC.

Is DTC 3-2 indicated?
YES - GO TO STEP 2.
NO - Intermittent failure

FRONT FINAL CLUTCH 2P (GREEN)
CONNECTOR (Wire side of female terminal)

A9

A8
/

PCM 33P (BLACK) CONNECTOR
(Wire side of female terminal)

FRONT FINAL CLUTCH 2P (GREEN)
CONNECTOR (Wire side of female terminal)

O/BI P/BI
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2.

Front Final Clutch Inspection
Turn the ignition switch OFF.

Disconnect the front final clutch 2P (Green) con-
nector.

Measure the resistance between the front final
clutch 2P (Green) connector terminals of the
clutch side.

Connection: Orange/black - Pink/black

Is the resistance within 5.1 - 5.8 (2 (20°C/68 °F)?
YES - GO TO STEP 3.

NO - Faulty front final clutch.

Front Final Clutch Line Short Circuit Inspection

Check the for continuity between the front final
clutch 2P (Green) connector terminals of the wire
harness side and ground.

Connection: Pink/black - Ground
Orange/black - Ground

Is there continuity?

YES - e Short circuit in the Orange/black
wire.
e Short circuit in Pink/black wire.

NO - GO TO STEP4.

Recheck DTC

Turn the ignition switch ON and test-ride the
vehicle with 4WD, then recheck the current DTC.

Is DTC 3-2 indicated?

YES - Replace the PCM with a new one and
recheck.

NO - Intermittent failure

DTC 4-1 (A/T CLUTCH PRESSURE
CONTROL SOLENOID LOW INPUT),
DTC 4-3 (A/T CLUTCH PRESSURE
CONTROL SOLENOID DRIVE CIRCUIT)

Before starting the troubleshooting, check for
loose or poor contact on the A/T clutch pressure
control solenoid 2P (Black) connector, solenoid
sub-harness 6P (Natural) connector and PCM 33P
(Black) connector and then recheck the DTC.

. Recheck DTC

Turn the ignition switch ON and test-ride the
vehicle, then recheck the current DTC.

Is DTC 4-1 or 4-3 indicated?
YES - GO TO STEP 2.
NO - Intermittent failure

FRONT FINAL CLUTCH 2P (GREEN)
CONNECTOR (Clutch side of male terminal)

[l

P/BI O/BI

FRONT FINAL CLUTCH 2P (GREEN)
CONNECTOR (Wire side of female terminal)

6B

O/BI P/BI

? 1
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Be careful not
to bend the
connector
terminals.

. A/T Clutch Pressure Control Solenoid Inspection

Turn the ignition switch OFF.

Disconnect the A/T clutch pressure control sole-
noid 2P (Black) connector.

Measure the resistance between the A/T clutch
pressure control solenoid 2P (Black) connector
terminals of the solenoid side.

Connection: Yellow/red - Blue/red

Is the resistance within 4.5 - 10.0 Q2 ?

YES - GO TO STEP 3.
NO - Faulty A/T clutch pressure control sole-
noid valve.

. A/T Clutch Pressure Control Solenoid Circuit

Inspection
Turn the ignition switch ON.

Measure the voltage between the A/T clutch
pressure control solenoid 2P (Black) connector
terminals of the wire harness side.

Connection: Yellow/red - Blue/red

Is the voltage about 11 V with the ignition
switch ON?

YES - GO TO STEPG6.
NO - GOTOSTEPA4.

. A/T Clutch Pressure Control Solenoid Line Open

Circuit Inspection

Check for continuity between the PCM 33P
(Black) and the A/T clutch pressure control sole-
noid 2P (Black) connector terminals.

TOOL:

Test probe 07ZAJ-RDJA110

Connection: B26 — Blue/red
B27 - Yellow/red

Is there continuity?

NO - e Open circuit in the Blue/red wire.
e QOpen circuit in Yellow/red wire.
YES - GO TO STEP 5.

A/T CLUTCH PC SOLENOID 2P (BLACK)
CONNECTOR (Solenoid side of male terminal)

Y/R Bu/R

A/T CLUTCH PC SOLENOID 2P (BLACK)
CONNECTOR (Wire side of female terminal)

A/T CLUTCH PC SOLENOID 2P (BLACK)
CONNECTOR (Wire side of female terminal)

B27 B26
/
! — | LY |7A‘
[ S ]
YR

PCM 33P (BLACK) CONNECTOR
(Wire side of female terminal)
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5. A/T Clutch Pressure Control Solenoid Line Short

Circuit Inspection

Check the for continuity between the A/T clutch
pressure control solenoid 2P (Black) connector
terminals of the wire harness side and ground.

Connection: Blue/red - Ground
Yellow/red - Ground

Is there continuity?

YES - e Short circuit in the Blue/red wire.
e Short circuit in Yellow/red wire.

NO - GO TO STEP 6.

Recheck DTC

Turn the ignition switch ON and test-ride the
vehicle, then recheck the current DTC.

Is DTC 4-1 or 4-3 indicated?

YES - Replace the PCM with a new one and
recheck.

NO - Intermittent failure

DTC 4-2 (A/T CLUTCH PRESSURE
CONTROL SOLENOID HIGH INPUT)

1.

Recheck DTC

Turn the ignition switch ON and test-ride the
vehicle, then recheck the current DTC.

Is DTC 4-2 indicated?
YES - GO TO STEP 2.
NO - Intermittent failure

A/T Clutch Pressure Control Solenoid Inspection
Turn the ignition switch OFF.

Disconnect the A/T clutch pressure control sole-
noid 2P (Black) connector.

Measure the resistance between the A/T clutch
pressure control solenoid 2P (Black) connector
terminals of the solenoid side.

Connection: Yellow/red - Blue/red
Is the resistance within 4.5 - 10.0 2 ?
YES - GO TO STEP 3.

NO - Faulty A/T clutch pressure control sole-
noid valve.

A/T CLUTCH PC SOLENOID 2P (BLACK)
CONNECTOR (Wire side of female terminal)

A/T CLUTCH PC SOLENOID 2P (BLACK)
CONNECTOR (Solenoid side of male terminal)

Y/R Bu/R
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3. A/T Clutch Pressure Control Solenoid Line Short
Circuit Inspection

Check for continuity between the A/T clutch
pressure control solenoid 2P (Black) connector A/T CLUTCH PC SOLENOID 2P (BLACK)

terminals of the wire harness side and ground. CONNECTOR (Wire side of female terminal)

Connection: Blue/red - Ground
Yellow/red - Ground

Is there continuity?

YES - e Short circuit in the Blue/red wire.
e Short circuit in Yellow/red wire.

NO - GO TO STEP4.

4. Recheck DTC

Turn the ignition switch ON and test-ride the
vehicle, then recheck the current DTC.

Is DTC 4-2 indicated?

YES - Replace the PCM with a new one and
recheck.

NO - Intermittent failure

DTC 12-1 (FRONT VS SENSOR)

e Before starting the troubleshooting, check for
loose or poor contact on the front VS sensor 3P
(Blue) connector and PCM 33P (Gray) connector
and then recheck the DTC.

1. Front VS Sensor System Check

Clear the DTC, test-ride and check the front VS
sensor signal with the HDS pocket tester.

Is the front VS sensor signal indicated normally?
YES - Intermittent failure
NO - GOTO STEP 2.
2. Front VS Sensor Ground Line Inspection
Turn the ignition switch OFF.

) FRONT VS SENSOR 3P (BLUE) CONNECTOR
Disconnect the front VS sensor 3P (Blue) connec- |  (wire side of male terminal)

tor.

Turn the ignition switch ON, measure the volt-
age between the front VS sensor 3P (Blue) con- o | 0
nector terminals of the wire harness side.

Connection: Black/orange (+) — Green (-)

Is there battery voltage? |
BI/O

o —

NO - e Open or short circuit in the Black/
orange wire.
e Open circuit in the Green wire. @ @

YES - GO TO STEP 3.
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3. Front VS Sensor Output Line Inspection

Measure the voltage between the front VS sen-
sor 3P (Blue) connector terminals of the wire | FRONT VS SENSOR 3P (BLUE) CONNECTOR

harness side. (Wire side of male terminal)
Connection: Pink/white (+) — Green (-)
Is the voltage about 5 V? 0

NO - Open or short circuit in the Pink/white
wire.

YES - GO TO STEP4.

4. Front VS Sensor Inspection
Turn the ignition switch OFF.

Replace the front VS sensor with a new one
(page 18-12).

Clear the DTC, test ride the vehicle and recheck
the DTC.

Is the DTC 12-1 indicated?

YES - Replace the PCM with a new one, and
recheck.

NO - Faulty original front VS sensor.

DTC 15-1 (SHIFT SOLENOID "A"
SHORT)

1. Recheck DTC

Turn the ignition switch ON and test-ride the
vehicle, then recheck the DTC.

Is DTC 15-1 indicated (or can not shift)?
YES - GO TO STEP 2.
NO - Intermittent failure

2. Shift Solenoid Valve "A" Inspection
Turn the ignition switch OFF.

Disconnect the shift solenoid "A" 2P (Black) con-
nector.

Measure the resistance between the shift sole-
noid valve "A" 2P (Black) connector terminals of
the solenoid side.

Is the resistance within 14.6 - 16.2 @ (20°C/

68°F)?
YES - GO TO STEP 3.
NO - Faulty shift solenoid valve A.

2P (BLACK) CONNECTOR
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3. Shift Solenoid "A" Line Short Circuit Inspection
Turn the ignition switch OFF.

. . . SHIFT SOLENOID "A" 2P (BLACK)
Disconnect the shift solenoid "A" 2P (Black) con- | cONNECTOR (Wire side of male terminal)
nector.

Check for continuity between the shift solenoid
"A" 2P (Black) connector terminals of the wire
harness side and ground.

Connection: Green/white - Ground
Yellow/black- Ground

Is there continuity?

YES - e Shortcircuitin the Yellow/black wire.
e Short circuit in the Green/white wire.

NO - GO TO STEP4. — —

4. Failure Reproduction

Connect the shift solenoid "A" 2P (Black) connec-
tor.
Turn the ignition switch ON.

Test-ride the vehicle for several minutes under
the same conditions as those indicated by the
freeze data.

Is DTC 15-1 indicated ?

NO - Intermittent failure
YES - Replace the PCM with a new one and
recheck.

DTC 15-2 (SHIFT SOLENOID "A" OPEN)

e Before starting the troubleshooting, check for
loose or poor contact on the shift solenoid 2P
(Black) connector and PCM 33P (Black) connector
and then recheck the DTC.

1. Recheck DTC

Turn the ignition switch ON and test-ride the
vehicle, then recheck the DTC.

Is DTC 15-2 indicated ?
YES - GO TO STEP 2.

NO - Intermittent failure

14-33



DRIVETRAIN SYSTEM

Be careful not
to bend the
connector
terminals.

2.

Shift Solenoid Valve "A" Inspection
Turn the ignition switch OFF.

Disconnect the shift solenoid "A" 2P (Black) con-
nector.

Measure the resistance between the shift sole-
noid valve 2P (Black) connector terminals of the
solenoid side.

Is the resistance within 14.6 - 16.2 Q2 (20°C/
68°F)?
YES - GO TO STEP 3.

NO - Faulty shift solenoid valve "A".

Shift Solenoid Valve "A" Line Open Circuit
Inspection

Connect the shift solenoid "A" 2P (Black) connec-
tor.

Disconnect the PCM 33P (Black) connector.
Measure the resistance at the PCM connector
terminals.

TOOL:

Test probe 07ZAJ-RDJA110

Connection: A2 - A13
Is the resistance within 14.6 - 16.2 2 (20°C/
68°F)?

NO - e Open circuitin the Yellow/black wire.
e QOpen circuit in the Green/white wire.

YES - GO TO STEP 4.
Shift Solenoid "A" Line Short Circuit Inspection
Turn the ignition switch OFF.

Disconnect the shift solenoid "A" 2P (Black) con-

nector.

Check for continuity between the shift solenoid

"A" 2P (Black) connector terminals of the wire

harness side and ground.

Connection: Green/white - Ground
Yellow/black- Ground

Is there continuity?

YES - e Shortcircuitin the Yellow/black wire.
e Short circuit in the Green/white wire.

NO - GO TO STEP5.

2P (BLACK) CONNECTOR

- @
|
|

/
A13

PCM 33P (BLACK) CONNECTOR
(Wire side of female terminal)

SHIFT SOLENOID "A" 2P (BLACK)
CONNECTOR (Wire side of male terminal)
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5. Failure Reproduction

Connect the shift solenoid "A" 2P (Black) connec-
tor and PCM 33P (Black) connector.
Turn the ignition switch ON.

Test-ride the vehicle for several minutes under
the same conditions as those indicated by the
freeze data.

Is DTC 15-2 indicated ?
NO
YES

- Intermittent failure

- Replace the PCM with a new one and
recheck.

DTC 16-1 (SHIFT SOLENOID "B"
SHORT)

1.

Recheck DTC

Turn the ignition switch ON and test-ride the
vehicle, then recheck the DTC.

Is DTC 16-1 indicated ?

YES - GO TO STEP 2.

NO - Intermittent failure

Shift Solenoid Valve "B" Inspection
Turn the ignition switch OFF.

Disconnect the shift solenoid "B" 2P (Brown)
connector.

Measure the resistance between the shift sole-
noid valve "B" 2P (Brown) connector terminals of
the solenoid side.

Is the resistance within 14.6 — 16.2 2 (20°C/
68°F)?

YES
NO

- GO TO STEP 3.
- Faulty shift solenoid valve "B".

Shift Solenoid "B" Line Short Circuit Inspection
Turn the ignition switch OFF.

Disconnect the shift solenoid "B" 2P (Brown)
connector.

Check for continuity between the both shift sole-
noid "B" 2P (Brown) connector terminals of the
wire harness side and ground.

Connection: Yellow/green - Ground
Green - Ground

Is there continuity?

YES - e Short circuit in the Yellow/green
wire.
e Short circuit in the Green wire.
NO - GOTO STEP 4.

SHIFT SOLENOID "B" 2P (BROWN)
CONNECTOR (Wire side of male terminal)
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4. Failure Reproduction

Connect the shift solenoid "B" 2P (Brown) con-
nector.
Turn the ignition switch ON.

Test-ride the vehicle for several minutes under
the same conditions as those indicated by the
freeze data.

Is DTC 16-1 indicated ?

NO - Intermittent failure
YES - Replace the PCM with a new one and
recheck.

DTC 16-2 (SHIFT SOLENOID "B" OPEN)

e Before starting the troubleshooting, check for
loose or poor contact on the shift solenoid "B" 2P
(Brown) connector and PCM 33P (Black) connec-
tor and then recheck the DTC.

1. Recheck DTC

Turn the ignition switch ON and test-ride the
vehicle, then recheck the DTC.

Is DTC 16-2 indicated ?
YES - GO TO STEP 2.
NO - Intermittent failure
2. Shift Solenoid Valve "B" Inspection
Turn the ignition switch OFF.

Disconnect the shift solenoid "B" 2P (Brown)
connector.

Measure the resistance between the shift sole-
noid valve "B" 2P (Brown) connector terminals of g
the solenoid side. @

Is the resistance within 14.6 - 16.2 Q2 (20°C/

68°F)?
YES - GO TO STEP 3.
NO - Faulty shift solenoid valve B.

3. Shift Solenoid Valve "B" Line Open Circuit
Inspection

Be careful not Connect the shift solenoid "B" 2P (Brown) con-
to bend the nector. PCM 5P (BLACK) CONNECTOR

connector Disconnect the PCM 33P (Black) connector and (Wire side of female terminal)

terminals. 5P (Black) connector. A12
Measure the resistance at the PCM connectors #1\
terminals. = ‘ \<
TOOL { X 1
Test probe 07ZAJ-RDJA110

Connection: A12 - Green

Is the resistance within 14.6 - 16.2 Q2 (20°C/

F)?
68°F): PCM 33P (BLACK) CONNECTOR
NO - ¢ Open circuit in the Yellow/green | (Wire side of female terminal)
wire.
e QOpen circuit in the Green wire.

YES - GO TO STEP 4.
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4. Shift Solenoid "B" Line Short Circuit Inspection
Turn the ignition switch OFF.

SHIFT SOLENOID "B" 2P (BROWN)

Disconnect the shift solenoid "B" 2P (Brown) | cONNECTOR (Wire side of male terminal)
connector.

Check for continuity between the shift solenoid
"B" 2P (Brown) connector terminals of the wire
harness side and ground.

Connection: Yellow/green - Ground
Green - Ground

Is there continuity?

YES - e Short circuit in the Yellow/green
wire.
e Short circuit in the Green wire.

NO - GOTO STEPSG.
5. Failure Reproduction

Connect the shift solenoid "B" 2P (Brown) con-
nector, PCM 33P (Black) and 5P (Black) connec-
tor.

Turn the ignition switch ON.

Test-ride the vehicle for several minutes under
the same conditions as those indicated by the
freeze data.

Is DTC 16-2 indicated ?

NO - Intermittent failure
YES - Replace the PCM with a new one and
recheck.

DTC 31-1 (SYSTEM VOLTAGE LOW)

e Before starting the troubleshooting, check the
combination meter function or starter motor
function.

If these have malfunction, inspect the battery,
fuses or ignition switch.

e Before starting the troubleshooting, check for
loose or poor contact on the PCM 33P connectors
and then recheck the DTC.

1. PCM System Voltage Inspection
Turn the ignition switch ON.

Check the battery voltage in the Data List menu
of HDS pocket tester.

Is the voltage less than 9.3 V?
YES - GO TO STEP 2.
NO - Intermittent failure.
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Be careful not
to bend the
connector
terminals.

2.

PCM Power Input Line Inspection
Turn the ignition switch OFF.

Disconnect the PCM 33P (Gray) connector.

Turn the ignition switch ON.

Measure the voltage between the wire harness
side connector terminal and ground.

TOOL:

Test probe 07ZAJ-RDJA110

Connection: B1 (+) - Ground (-)

Is there battery voltage?

NO - e Inspect the battery/charging system
(page 20-7).
e Open or short circuit in the Black/
blue wire.

¢ Blown IGN fuse.
YES - GO TO STEP 3.
Failure Reproduction

Clear the DTC, test-ride or check the vehicle
under the conditions indicated as the freeze data
and recheck the DTC.

Is the DTC 31-1 indicated ?

NO - Intermittent failure
YES - Replace the PCM with a new one and
recheck.

DTC 32-1 (FAIL SAFE RELAY CIRCUIT)

1.

Recheck DTC

Clear the DTC, turn the ignition switch ON and
recheck the current DTC.

Is the DTC 32-1 indicated?

NO - Intermittent failure.
YES - Replace the PCM with a new one and
recheck.

B1
——
I I

PCM 33P (GRAY) CONNECTOR
(Wire side of female terminal)
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Be careful not to
bend the connector
terminals.

When
connecting the
PCM 33P
connectors,
check that
there is no dirt
and oil in the
connector.

DTC 41-1 (GEAR POSITION SWITCH
CIRCUIT)

Before starting the troubleshooting, check for
loose or poor contact on the gear position switch
3P (Natural) connector and PCM 33P (Black) con-
nector and then recheck the DTC.

Gear Position Switch Line Inspection at PCM
Connector

Turn the ignition switch OFF.
Disconnect the PCM 33P (Black) connector.

Perform the gear position switch inspection
(page 14-44).

Also check for the short circuit between each
gear position switch terminals.

Is there normal continuity?
NO - GOTO STEP 2.
YES - GO TO STEP 3.

Gear Position Switch Line Inspection at the
Connector

Disconnect the gear position switch connector.
Check for continuity between the gear position
switch 3P (Natural) connector of the switch side
and ground (page 14-44).
Also check for the short circuit between each
gear position switch terminals.
Connection: Light green/red — Ground

Gray - Ground

Light blue/white — Ground

Is there normal continuity?
NO
YES

— Faulty gear position switch.

- o Open or short circuit in the Light
green/red wire.
e Open or short circuit in the Light
blue/white wire.
e QOpen or short circuit in the Gray
wire.

Failure Reproduction

Connect the PCM and gear position switch con-
nectors.

Clear the DTC, turn the ignition switch ON, select
the gear position "D", "R" and check the current
DTC.

Is the DTC 41-1 indicated?
NO
YES

- Intermittent failure.

- Replace the PCM with a new one and
recheck.

GEAR POSITION SWITCH 3P (NATURAL)
CONNECTOR (Switch side of female terminal)
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DTC 42-1 (SHIFT UP/DOWN SWITCH
CIRCUIT)

e Before starting the troubleshooting, check for

loose or poor contact on the handlebar switch
10P (Green) connector and PCM 33P (Black) con-
nector and then recheck the DTC.

. Shift Switch Status Inspection

Turn the ignition switch ON.

Check the shift switch status and voltage in the
Data List Menu of HDS as follows:

UP DOWN
"Up" ON 3.64-4.08V | 1.76 -2.09V
"Down" ON 1.76-2.09V | 3.64-4.08V
Both ON 40-499V |4.0-499V
Both OFF 0-099V 0-0.99V

Is the shift switch status normal?
YES - Intermittent failure
NO - GOTO STEP2.

. Shift Switch Line Inspection (PCM side)

Turn the ignition switch OFF.

Disconnect the PCM 33P (Black) connector.
Check for continuity between the PCM 33P
(Black) connector terminals in each switch posi-
tion (page 14-45).

TOOL:

Test probe 07ZAJ-RDJA110

Connection: A3 - A6

A3 -A5
Is there normal continuity?
NO - GOTO STEP 3.
YES - GO TO STEP4.

. Gearshift Switch Inspection (Handlebar Switch

Side)

Remove the left handlebar switch 10P (Green)
connector from the frame and disconnect it.

Check for continuity at the switch side 10P
(Green) connector terminals in each switch posi-
tion (page 14-45).
Connection: White/red — White/blue

White/red — White/yellow

Is there normal continuity?

NO - Check the shift switch condition or
replace the shift switch with a new one
and recheck.

YES - e Open or short circuit in the wires
between the PCM 33P (Black) and
handlebar switch 10P (Green) con-
nector.

- White/red wire.
— White/yellow wire.
— White/blue wire.

PCM 33P (BLACK) CONNECTOR (Wire side
of female terminal)

A6@ A3
\

1L/

1 r 1

< o

HANDLEBAR SWITCH 10P (GREEN)
CONNECTOR (Switch side of male terminal)

W/R : W/Bu
|
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4. Failure Reproduction

Connect the PCM and gearshift switch connec-
tors.

Clear the DTC, turn the ignition switch ON and
recheck the current DTC.

Is the DTC 42-1 indicated?

NO - Intermittent failure.
YES - Replace the PCM with a new one and
recheck.

DTC 44-1 (EOT SENSOR LOW
VOLTAGE)

1. EOT Sensor System Inspection

Turn the ignition switch ON and engine stop
switch "O".

Check the EOT sensor with the HDS.
Is about 0 V indicated?

NO - e Intermittent failure.
e Loose or poor connection on the ECT
sensor 2P (Black) connector.

YES - GO TO STEP 2.
2. EOT Sensor Inspection

Turn the ignition switch OFF.
Disconnect the EOT sensor 2P (Black) connector.

Turn the ignition switch ON and engine stop
switch "Q".

Check the EOT sensor with the DTC pocket
tester.

Is about 0 V indicated?
NO - GOTO STEP 3.
YES - GO TO STEP 4.

3. EOT Sensor Resistance Inspection

Turn the igniti itch OFF.
arn the ignition swite EOT SENSOR 2P (BLACK) CONNECTOR

Measure the resistance at the EOT sensor termi- (Sensor side of male terminal)
nals.

Connection: Yellow - Green/red

Standard: 2.3 - 2.6 kQ (20°C/68°F) ﬁ// & = \\E§

Is the resistance within 2.3 - 2.6 kQ?

YES - Replace the PCM with a new one, and
recheck. G/R Y

No - Faulty EOT sensor.
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4. EOT Sensor Short Circuit Inspection

Disconnect the PCM 33P (Gray) connector from
the PCM (page 6-54).

Check for continuity between the EOT sensor 2P
(Black) connector terminal of the wire harness
side and ground.

Connection: Yellow - Ground
Is there continuity?
YES - Shortcircuit in Yellow wire.

NO - Replace the PCM with a new one, and
recheck.

DTC 44-2 (EOT SENSOR HIGH
VOLTAGE)

¢ Before starting the inspection, check for loose or
poor contact on the EOT sensor 2P (Black) con-
nector and recheck the HDS.

1. EOT Sensor System Inspection

Turn the ignition switch ON and engine stop
switch "O)".

Check the EOT sensor with the HDS pocket
tester.

Is about 5 V indicated?

NO - e Intermittent failure.
e Loose or poor contact on the EOT
sensor 2P (Black) connector.

YES - GO TO STEP 2.

2. EOT Sensor Inspection

Turn the ignition switch OFF.

Disconnect the EOT sensor 2P (Black) connector.
Jump the EOT sensor terminals with a jumper
wire.

Connection: Yellow — Green/red

Turn the ignition switch ON and engine stop
switch "O)".

Check the EOT sensor with the HDS pocket
tester.

Is about 0 V indicated?
YES - Faulty EOT sensor.
NO - GOTO STEP 3.

EOT SENSOR 2P (BLACK) CONNECTOR
(Wire side of female terminal)

T )

Y

EOT SENSOR 2P (BLACK) CONNECTOR
(Wire side of female terminal)

AN

Y G/R

JUMPER WIRE
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3. EOT Sensor Open Circuit Inspection

Turn the ignition switch OFF.

Remove the jumper wire, EOT SENSOR 2P (BLACK) CONNECTOR

(Wire side of female terminal)
Disconnect the PCM 33P (Gray) connector (page

6-54). B2 4@_‘
Check for continuity between the PCM 33P B28 H

(Gray) connector terminals and ECT sensor 2P — = X GR

(Black) connector terminals of the wire harness 1

side. J \ ||
TOOL: { S N S S M v
Test probe 07ZAJ-RDJA110 /A |

Connection: B28 - Yellow
B2 - Green/red PCM 33P (GRAY) CONNECTOR

(Wire side of female terminal)

Is there continuity?

YES - Replace the PCM with a new one, and
recheck.

NO - e Open circuitin Yellow wire.
e QOpen circuit in Green/red wire.
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GEAR POSITION SWITCH

INSPECTION

Turn the ignition switch OFF.

Disconnect the PCM 33P (Black) connector (page 21-
6).

Check for continuity between each gear position
switch wire terminal of the PCM connector and
ground.

There should be continuity only at the terminals that
correspond to the gearshift lever positions shown
below, and there should be no continuity at the
other terminals.

You must test each of the three wires in each gear-
shift lever position. Therefore, you need to make 9
tests, between each gear position switch wire termi-
nal and ground.

If the test result is abnormal, disconnect the gear
position switch 3P (Natural) connector.

Perform the continuity test at the 3P (Natural) con-
nector in the same manner (page 14-44).

PCM 33P (BLACK) CONNECTOR (Wire side

of female terminal)
A16 A25

A24
/

\
\

— ]

\

—
o
~

—

 ESS— T ——

)

0

Color | Light | i ne
Position \t/)vlﬁi% Qr%e” Gray | GND
DRIVE |, O—3 3 O
NEUTRAL |4 s O O
REVERSE |7 8 s O—T=0

e |f the test result at the PCM is abnormal and the @

one at the 3P connector is normal, check for open
or short circuit, or loose or poor connector con-
tact.

e If the both test results are abnormal, replace the
gear position switch.

REPLACEMENT

Remove the following:

— seat (page 3-4)
— right side cover (page 3-5)
— left fuel tank side cover (page 3-7)

Disconnect the gear position switch 3P (Natural)
connector.

Release the gear position switch wire from the
clamps.
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Shift the sub-transmission into neutral.
Remove the two bolts and the gear position switch
from the crankcase cover.

Coat a new O-ring with engine oil and install it onto {
a new gear position switch.

Align the long end of the switch pin with the “N” F=
mark.

Install the gear position switch by aligning the
switch pin with the slot in the crankcase cover being
careful not to damage the switch pin.

Install the bolts and tighten them.

Route the gear position switch wire properly (page
1-20).

PIN (LONG SIDE)

=7 = &

GEARSHIFT SWITCH

NOTE:

e The A/T can shift and the meter indicates the
shift position (1 through 3) with the following
conditions:

— Mode select switch at ESP (Electric Shift Pro-
gram)

— Gearshift lever in D range

- Ignition switch turned ON

INSPECTION
Turn the ignition switch OFF. . .
] PCM 33P (BLACK) CONNECTOR (Wire side
Disconnect the PCM 33P (Black) connector (page 21- |  f female terminal)
6). upP
NOTE: A6 @ A3
e When reconnecting the PCM 33P connector, [ N\ ) /
check that there is no dirt and oil in the connec- J ) \ [ )
tor. L
Check for continuity between the PCM connector [ / }
terminals in each switch position.
Continuity should exist between the color coded /74 —
wires as follows: AB @_
If the test result is abnormal, remove the right inner DOWN

fender (page 3-9).
Disconnect the left handlebar switch 10P (Green)

connector. Color | white/ | White/ | White/ | White/
Perform the continuity test at the 10P (Green) con- | pgsition blue |red [yellow |red
nector in the same manner (page 14-45).
Up Oo——0
Free
Down O—T=0
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e |f the test result at the PCM is abnormal and the |

one at the 10P (Green) connector is normal,
check for open or short circuit, or loose or poor
connector contact.

e If the both test results are abnormal, replace the
handlebar switch (gearshift switch).

DRIVE MODE SELECT SWITCH

INSPECTION
Turn the ignition switch OFF.

Disconnect the PCM 33P (Black) connector (page 21-
6).

NOTE:

e When reconnecting the PCM 33P connector,
check that there is no dirt and oil in the connec-
tor.

Check for continuity between the PCM connector
terminals in each switch position.

TOOL:
Test probe 07ZAJ-RDJA110

Continuity should exist between the color coded
wires as follows:

If the test result is abnormal, remove the right inner
fender (page 3-9).

Disconnect the drive mode select switch 3P (Black)
connector.

Perform the continuity test at the 3P (Black) connec-
tor in the same manner (page 14-46).

e |f the test result at the PCM is abnormal and the
one at the 3P (Black) connector is normal, check
for open or short circuit, or loose or poor connec-
tor contact.

e If the both test results are abnormal, replace the
drive mode select switch.

PCM 33P (BLACK) CONNECTOR
(Wire side of female terminal)

J G = |

Green Black/blue
0)
&)
| —

——

/]

— 7 T

snnn/IN

J

/

A18

PCM 5P (BLACK) CONNECTOR
(Wire side of female terminal)

@

\

Color
Position

Blue/ | Black/
orange| green

Green

ESP
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SHIFT VALVE BODY

Do not drop or strike the solenoid valves when ser-
vicing. Excessive shock may damage the solenoid
valve.

EMERGENCY VALVE FUNCTION
NOTE:

Clean around the
valve body with
compressed air to
remove dust, dirt
and foreign
material.

The emergency valve is used when the hydraulic
pressure is shut off by the faulty A/T clutch pres-
sure control solenoid (stuck; mechanical lock),
and the vehicle is hindered from running. Open
the bypass oil circuit manually to supply hydrau-
lic pressure (In this case, the transmission will be
fixed in the 2nd range and the vehicle creeps dur-
ing idling.)

The stopper bolt that operates the emergency
valve is secured with the lock plate. When trou-
ble occurs, remove the lock plate and turn the
stopper bolt all the way in to activate the emer-
gency valve.

'LOCK PLATE

REMOVAL

Remove the following:

left engine side cover (page 3-17)
left front mud guard (page 3-8)
left inner fender (page 3-9)

wire clip

two setting bolts

valve body cover

shift solenoid valve 2P (Black and Brown) con- '
nectors
A/T clutch pressure control 2P (Black) connector
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If the valve body
will be
disassembled,
loosen the six
solenoid valve bolts
and four sealing
bolts (large head,
gold). Place a shop
towel under the
valve body.

The emergency
valve is built in the
A/T clutch pressure
control solenoid.

Use a hand-
operated air pump
only. Do not use a

high pressure air
Be carefl8 P&ty
short the positive
and negative
terminals.

— six bolts (small head)
— shift valve body assembly

— gasket
— four oil joint collars
- O-rings

DISASSEMBLY/INSPECTION

NOTE:

e Keep dust and dirt away from all the parts.

e Take care not to damage the mating surfaces of
the valve bodies.

SOLENOID AND EMERGENCY VALVES
Remove the following from the valve body cover:

— bolts

— shift solenoid valve A and B (by pulling out of the
body cover)

— screw and lock plate

— four bolts and A/T clutch pressure control sole-
noid assembly

— rubber seal (from the valve body)

Connect a pressure pump to the input port (filter
side) of the shift solenoid valve.

Connect a 12 V battery to the solenoid valve
terminals and check for air flow conditions (do not
use a thin wire because a large amount of current
flows).

— valve A: Yellow/black (+) — Green/white (-)

- valve B: Yellow/green (+) — Green (-)

Air should not flow (the pressure should main-
tained) while the battery is connected, and should
flow out of the output ports that goes to the shift
valve when the battery is disconnected.

A/T clutch pressure

control solenoid

SCREW AND
LOCK PLATE

INLET PORT
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Be careful not to
short the positive
and negative
terminals.

Blow through all the
oil passages
thoroughly
(including solenoid
valves).

Connect the 12 V battery positive terminal to the
Yellow/red terminal and negative terminal to the
Blue/red terminal of the A/T clutch pressure control
solenoid 2P (Black) connector, and check the spool
valve through the oil passages for operation.

The valve should move to away from the solenoid
side when the battery is connected, and should
return by spring force when the battery is discon-
nected.

Remove the following from the linear solenoid
assembly:

— valve stopper bolt
— emergency valve
— valve spring

Wash all the parts with a high flash point or non-
flammable solvent and blow dry them with com-
pressed air to clean completely.

Check the emergency valve and valve bore for scor-
ing, scratch or abnormal wear.

ORIFICE CONTROL AND SHIFT VALVES
Remove the following:

— four bolts
— orifice control valve body

— separator plate
- shift valve body

SPOOL VALVE

EMERGENCY VALVE

STOPPER BOLT
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Blow through all the
oil passages
thoroughly.

— separator plate
— two dowel pins
— four sealing bolts and washers

Remove the following from the orifice control valve
body:

— spring seats
— valve springs
— orifice control valves (2nd and 3rd)

Remove the following from the shift valve body:

— spring seats
— valve springs
— shift valves (1-2 and 2-3)

Wash all the parts with a high flash point or non-
flammable solvent and blow dry them with com-
pressed air to clean completely.

Check the spool valves (orifice control and shift
valves) and valve bores for scoring, scratch or
abnormal wear.

BOLTSAND
WASHERS

ORIFICECONTROL

VALVE (2nd)

SEAT

SHIFT VALVE (1-2)

SPRING

DOWEL PINS

ORIFICE CONTROL
VALVE (3rd)

SHIFT VALVE (2-3)
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ASSEMBLY
NOTE:
e Before assembly, clean all the parts with compressed air. Make sure that there is no dust or lint on
any parts.
VALVE SPRING § A/T clutch
pressure control
solenoid

EMERGENCY VALVE \

\ :@\\\\\\\\

Q
STOPPER BOLT —— =

SCREW
LOCK PLATE

VALVE BODY COVER SHIFT SOLENOID

VALVE B
SEPARATOR PLATE

SHIFT VALVE BODY

VALVE SPRING

SPRING ——-\%WDM

SEAT

SHIFT
VALVE (2-3)
ORIFICE CONTROL
VALVE SPRING 6 VALVE (2nd)
\M
ORIFICE CONTROL VALVE BODY
SPRING / O o

SEAT

ORIFICE CONTROL
VALVE (3rd)

SHIFT AND ORIFICE CONTROL VALVES

Apply engine oil to the outer surface of the spool

(shift and orifice control) valves. E SHIFT VALVE/SPRING

Install the spring Insert each shift valve (1-2 and 2-3) and spring into G

seats with the slit the shift valve body and secure it with the spring SPRIN

facing away from seat. SEAT
the orifice control
valve body (page
14-51).

SHIFT VALVE BODY
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Install the spring
seats with the slit
facing away from
the shift valve body
(page 14-51).

Insert each orifice control valve (2nd and 3rd) and
spring into the shift valve body and secure it with
the spring seat.

Install the four sealing bolts with new sealing wash-
ers.

Install the following onto the valve body cover:

— dowel pins
— separator plate
— shift valve body

Install the following onto the shift valve body:

— separator plate
— orifice control valve body

Install the four valve body bolts and tighten them
securely.

Tighten the four sealing bolts.

—7E ORIFICE CONTROL VALVE BODY

CONTROL
VALVE/
SPRING

SPRING SEAT

VALVE BODY
PLATE 3

5
<
BOLTSAND

WASHERS

VALVE BODY

SEALING BOLTS
™~
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Do not interchange
AandB.

SOLENOID AND EMERGENCY VALVES

Coat a new O-ring with engine oil and install it into
the stopper bolt groove.
Apply engine oil to the emergency valve.

Install the spring and emergency valve into the A/T
clutch pressure control solenoid body with the con-
cave head end portion of valve facing in.

Install the valve stopper bolt and screw it in until the
groove edge is aligned with the valve body surface.

Install the lock plate and screw as shown.

Coat a new rubber seal with engine oil and install it
into the groove in the A/T clutch pressure control
solenoid body.

Install the A/T clutch pressure control solenoid
assembly with the four bolts.

Coat new O-rings with engine oil and install them
into the grooves in each shift solenoid valve.

Install the shift solenoid valve A and B with the
bolts.

Tighten the six solenoid valve bolts and lock plate
screw securely.

INSTALLATION

Clean the mating surface of the valve body assem-
bly and front crankcase cover.

Coat new O-rings with engine oil and install them
into the grooves in the oil joint collars.
Install the four joint collars and a new gasket.

LOCK PLATE

SCREW

STOPPER BOLT

E EMERGENCY VALVE

A/T CLUTCH
PRESSURE

CONTROL
SOLENOID

BOLTS

B (Brown)

g 9
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Install the shift valve body assembly with the six
bolts and tighten them securely.

H !
ggr?::&to:ge solenoid valve 2P (Black and Brown) N SHIFT SOLENOID CONNECTRS ‘
Connect the A/T clutch pressure control 2P (Black) ‘ . Y ‘

connector.

Install the valve body cover with the two setting
bolts and tighten them.

Install the wire clip over the wire harness and into
the body cover.

Perform the transmission oil pressure check, if nec-
essary (page 14-12).

Install the following:

— inner fender (page 3-9)
— front mud guard (page 3-8)
— engine side cover (page 3-17)

FRONT CRANKCASE COVER
REMOVAL

Remove the following:

— front mud guards (page 3-8)

- inner fenders (page 3-9)

— front center grille (page 3-10)
- center mud guards (page 3-7) OIL PIPES
— engine side covers (page 3-17)

— engine guard (page 3-17)

— front propeller shaft (page 8-6).
— water pump (page 7-14)

— shift valve body (page 14-47)

— oil pipes (by removing each joint bolt)
— O-rings

O-RINGS
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DRIVETRAIN SYSTEM

— pipe setting cap and O-rin
- gilpfeed pipge Cp J SETTING COLLAR

— pipe setting collar (by pulling it out with a needle
nose pliers) and O-rings

SETTING CAP

— oil feed pipe B and O-ring

CRANKCASE
SETTING COLLAR
SETTING CAP
O-RING
J#

_(L.]I'I‘—_-! e I U = T | o JP—
S e
PIPE C PIPE B .-‘ '-.

— fourteen bolts
— side cover stays and hose guide
— front crankcase cover

o e
GUIDE ° 4 e STAYS

J ORIFICE

— two oil joint pipes and O-rings
- oil orifice and O-rings
- two dowel pins

JOINT PIPES/O-RINGS

14-55



DRIVETRAIN SYSTEM
CLEANING/INSPECTION

Remove the following: OIL PIPE JOINT

— oil filter (page 4-12)

— dipstick

— sealing bolts and washers

— three bolts and oil pipe joint

Wash the crankcase cover with solvent and blow
through all the passages with compressed air to
clean them thoroughly.

P
DIPSTICK BOLTS AND WASHERS

The feed pipes are  Check the feed pipe A, B and C for abnormal wear or
supplying engine oil damage.
to each shift clutch;
A: 1st, B: 2nd and
C: 3rd.

The hydraulic oil in  Check the crankshaft seal collar behind the bearing
the torque for abnormal wear or damage.

converter is COLLAR
supplied through For replacement, see page 14-56. \

the crankshaft. \\T @
=

0

BEARING REPLACEMENT

Remove the crankshaft bearing using the special

tools. CRANKSHAFT BEARING OIL SEAL
TOOLS:

Bearing remover, 177 mm 07936-3710300

Remover handle 07936-3710100

Remover weight 07741-0010201 or

07936-371020A or
07936-3710200
(U.S.A. only)

Remove the output shaft oil seal.

Drive the output shaft bearings out of the crankcase
cover.
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Be careful not to
damage the inner
surface of the
collar.

Remove the snap ring and washer, and the seal col-
lar.

| SNAP RING

Coat a new O-ring with engine oil and install it into A
the groove in a new collar.

Install the collar until it is seated. Install the washer |
and the snap ring into the cover groove properly.

Drive a new bearing in with the marked side facing
up.

TOOLS: DRIVER

Crankshaft bearing:

Driver 07749-0010000

Attachment, 42 x 47 mm 07746-0010300

Pilot, 177 mm 07746-0040400

Output shaft bearing:

Driver 07749-0010000

Attachment, 42 x 47 mm 07746-0010300

Pilot, 25 mm 07746-0040600 !
ENT/PILOT

INSTALLATION

Blow through the oil passage in the crankcase cover
with compressed air.

Clean the crankcase and cover mating surfaces.

Y
Install the following if they were removed: @
- sealing bolts with new washers O-RING -~
- oil pipe joint with a new O-ring
— dip stick

— oil filter (page 4-12)

DIPSTICK @ BOLTS AND WASHERS

Apply engine oil to the lips of a new oil seal, and
install it into the crankcase cover until it is fully
seated.
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DRIVETRAIN SYSTEM

Coat new O-rings with engine oil and install them
onto the joint pipe.
Install the joint pipes into the oil pump.

Apply liquid sealant (Three Bond 1215 or equiva-
lent) to the mating surface of the crankcase cover.

Blow the oil orifice with compressed air to clean the r‘ .
passage. / E ‘

Coat new O-rings with engine oil and install them
into the orifice groove.

Install the oil orifice with the stepped side facing
out.

Install the two dowel pins.
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DRIVETRAIN SYSTEM

Make sure the
mating surfaces
touch evenly, there
should be no
clearance between
the cover and
crankcase.

Align the flange
tabs with the
grooves in the
cover.

Align the flange
tabs with the
grooves in the
collar.

Install the following:

— front crankcase cover
— 14 bolts with the side cover stays and hose guide

Tighten the bolts in a crisscross pattern in several
steps securely.

Coat a new O-ring with engine oil and install it onto
the flange of the feed pipe B.
Apply engine oil to the outer surface of pipe B.

Carefully insert pipe B into the crankcase cover
while turning it slowly to avoid damaging the oil
seal in the crankcase.

Coat new O-rings with engine oil and install them
into the setting collar grooves.

Install the setting collar until it is seated.

5
<
O-RING

L\/

@ Bomee |

SETTING COLLAR

Apply engine oil to the outer surface of feed pipe C.

Insert pipe C while turning it slowly to avoid damag-
ing the O-ring in the setting collar.

Coat a new O-ring with engine oil and install it into
the setting cap groove.

Install the setting cap and tighten it.
TORQUE: 21 N-m (2.1 kgf-m, 15 Ibf-ft)

&
GUIDE fﬁww

PIPE B E

CRANKCASE

5 79
L
O-RING

SETTING CAP

14-59



DRIVETRAIN SYSTEM

Coat new O-rings with engine oil and install them
into the oil pipe grooves.

Connect the pipe B Connect the oil pipes with the bolts and tighten
(flange lug) to the them securely.
front side Install the following:
— shift valve body (page 14-53)
— water pump (page 7-15)
— front propeller shaft (page 8-10)
— engine side covers (page 3-17)
— center mud guards (page 3-7)
- front center grille (page 3-10)
— inner fenders (page 3-9)
— front mud guards (page 3-8)

TORQUE CONVERTER REMOVAL

Remove the front crankcase cover (page 14-54).

Be careful not to  Unstake the lock nut.
damage the

crankshaft threads. Loosen the lock nut while holding the converter

boss with an open end wrench (width across flats:
32 mm).
Remove the lock nut and washer.

Remove the torque converter assembly using the

special tools.

TOOL:

Puller, 35 x 1.0 mm 07933-HA80000 or
07933-HB3000A
(U.S.A. only)

Remove the following:

— stator shaft (while turning it counterclockwise)
— needle bearings

STATOR SHAFT [a NEEDLE BEARINGS
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DRIVETRAIN SYSTEM

— inner collar

~ washers 'INNER COLLAR
) @
— needle bearings

WASHER &

NEEDLE
BEARING

TORQUE CONVERTER INSPECTION

NOTE:
e Replace the torque converter as an assembly
(from converter to inner collar).

Check the primary drive gear teeth for abnormal
wear or damage.

Hold the torque converter and turn the drive gear to
check the one-way clutch in the torque converter.
The gear should turn counterclockwise smoothly
and should not turn clockwise.

DRIVE GEAR

Check the needle bearings for abnormal wear or
damage. SPRAG

Check the one-way clutch sprag in the stator shaft
for abnormal wear, damage or irregular movement.
Check the sprag contacting surface for abnormal
wear or damage.

THRUSTNEEDLE
G

STATOR SHAFT  INNER COLLAR
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DRIVETRAIN SYSTEM

Check the seal ring on the stator shaft for abnormal
wear or damage.

SEAL RING

Assemble the stator shaft and inner collar.

Hold the inner collar and turn the stator shaft.
The shaft should turn counterclockwise smoothly
and should not turn clockwise.

SHIFT CLUTCH/MAINSHAFT
DISASSEMBLY

NOTE:
e For 2nd/3rd shift clutch (countershaft) and
mainshaft removal (page 13-2).

1st SHIFT CLUTCH REMOVAL
Remove the torque converter (page 14-60). : WASHER

Be careful not to  Unstake the lock nut.

) hdaf?;;ge Z]e Loosen the lock nut while holding the driven gear
mainsnartthreads. - 4ss with an open end wrench (width across flats:

29 mm).
Remove the following:

— lock nut
— washer
— 1st shift clutch assembly

SHIFT CLUTCH
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— washer
— M1 gear guide
— O-rings

1st SHIFT CLUTCH DISASSEMBLY
Remove the following from the clutch drum: DRIVEN GEAR
— primary driven gear
— O-rings

— stopper ring
— end plate

END PLATE

— three clutch discs and plates
— wave spring

Remove the return spring and clutch piston (page
14-65).

CLUTCH PLATES

CLUTCH DISCS
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DRIVETRAIN SYSTEM

2nd/3rd SHIFT CLUTCH AND
MAINSHAFT DISASSEMBLY

Remove the countershaft (2nd/3rd shift clutch) and
mainshaft (page 13-7).

Remove the end washers with a screwdriver and
disassemble the countershaft:

- C1gear

— thrust washer

- C2 gear

— bearing

— lock washer

- C3gear

— bearing

— thrust washer

— 2nd/3rd shift clutch assembly

C3 GEAR

C2 GEAR
C1 GEAR

VSN

%
— O-rings SHIFT CLUTCH ASSEMBLY END WASHER

THRUST WASHER

END WASHER

BEARING

Remove the following from each clutch drum:

— stopper ring
— end plate

END PLATE

— three clutch discs and plates
— wave spring

Remove the return spring and clutch piston (page
14-65).

CLUTCH PLATES

LOCK WASHER

[

THRUST WASHER

=1

=g

CLUTCH DISCS

BEARING

STOPPER RING

WAVE SPRING
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DRIVETRAIN SYSTEM

If either support
block end of the
special tool is set
over an area of the
spring retainer
which is
unsupported by the
return spring, the
retainer may be
damaged.

To prevent loss of
spring tension, do
not compress more
than necessary.

CLUTCH PISTON REMOVAL

Install the following special tools onto the shift
clutch.

TOOLS:

Clutch compressor attachment 07LAE-PX40100
(2 required)

Compressor bolt assembly 07GAE-PG40200 or
07GAE-PG4020A
(U.S.A. only)

COMPRESSOR BOLT ATTACHMENTS
(07LAE-PX40100)

NOTE:

e Be sure the special tool is adjusted to have full
contact the stepped areas with the spring
retainer.

SUPPORT

RETAINER

Compress the return spring by tightening the nut.
Remove the snap ring from the boss.

Loosen the special tool and remove the following: NAP RING

— snapring :

— spring retainer
— return spring

RETAINER

SPRING

Wrap a shop towel around the clutch drum. Apply [
air pressure to the oil hole while closing the other
holes with your finger to remove the clutch piston.

Remove the O-rings from the piston.

Clean all the parts of the shift clutch in solvent thor-
oughly and blow dry them with compressed air.
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The M1 gear
bearing has one
roller missing from
each cage by
design.

MAINSHAFT DISASSEMBLY

Remove the mainshaft (page 13-7).
Disassemble the mainshaft:

- M1 gear

— bearing

— washer

- M3 gear

— snaprings
- M2 gear

INSPECTION

MAINSHAFT

Check each gear tooth and bearing for abnormal
wear or damage.

Check the oil holes in the mainshaft for clogs.

CLUTCH DRUM AND PISTON

Check the clutch drum for nicks, indentations or
abnormal wear made by the clutch plates.

Check the oil holes in the drum boss and check
valve in the piston for clogs.

CLUTCH DISC AND PLATE

Replace the clutch Check the linings of the clutch discs for wear (disc
discs and plates as  groove disappearance).

a set.

Check the clutch plates for discoloration.

M3 GEAR

M2 GEAR

M1 GEAR

SNAP RINGS

i

WASHER
BEARING

M3 GEAR

M2 GEAR

M1 GEAR

SNAP RINGS

WASHER

!

1
BEARING

CHECK VALVE

CLUTCH DRUM PISTON

PLATE
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DRIVETRAIN SYSTEM

CLUTCH RETURN SPRING
Measure the spring free length.

SERVICE LIMIT: 31.8 mm (1.25 in)

SHIFT CLUTCH/MAINSHAFT

ASSEMBLY

Install the snap ring
and washer with
the chamfered
(rolled) edge facing
away from the
thrust load.

The M1 gear
bearing has one
roller missing from
each cage by
design.

MAINSHAFT ASSEMBLY

Blow through the oil passages in the mainshaft with
compressed air.

Apply engine oil to the each gear teeth and bearing.

Install the following onto the mainshaft:

M2 gear

snap rings (so that its end gap aligns with the
groove in the splines)

M3 gear (with the ribs facing out)

washer
bearing
M1 gear

Make sure the snap rings are fully seated in the
shaft grooves.

Install the mainshaft assembly with the countershaft
(2/3 shift clutch) (page 13-10).

WASHER

I
BEARING

M1 GEAR
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DRIVETRAIN SYSTEM

SHIFT CLUTCH ASSEMBLY
1st SHIFT CLUTCH

CLUTCH PLATES (3 pcs)

CLUTCH DISCS (3 pcs)

END PLATE

STOPPER RING

PRIMARY DRIVEN GEAR
O-RINGS

CLUTCH PISTON

SNAP RING

2nd/3rd SHIFT CLUTCH
CLUTCH DRUM

CLUTCH PLATES (3 pcs)

CLUTCH DISCS (3 pcs)

END PLATE

RETURN SPRING

SPRING RETAINER

SNAP RING

STOPPER RING
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DRIVETRAIN SYSTEM

All shift clutches
(1st, 2nd and 3rd)
use the following

procedure.

Be careful not to
pinch the O-rings
with too much
force.

To prevent loss of
spring tension, do
not compress more
than necessary.

Align the end gap
with the groove (3
places) in the spring
retainer.

Clean the inner surface of the clutch drum thor-
oughly and blow through the oil holes in the drum
boss and check valve in the piston.

Apply engine oil to new O-rings and install them
into the piston groove.

Place the clutch piston into the clutch drum in the
direction shown.

Install the piston while turning it to ensure proper
seating.

Place the following into the clutch drum.

— return spring
— spring retainer
— snapring

Install the special tools while adjusting their posi-
tion carefully (page 14-65).

Compress the return spring by tightening the nut.

Install the snap ring into the groove in the drum
boss properly.

Loosen the special tools and remove them.

DRUM

Y
@J\ B orme

\'.

SPRING

RETAINER

SNAP RING

\4
SNAP RING
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DRIVETRAIN SYSTEM

Install the wave spring into the piston groove.

WAVE SPRING

Coat the clutch discs with clean engine oil.
Install the three clutch plates and discs alternately,
starting with the plate.

PLATES

—7E DISCS

Install the end plate with the stepped side facing STOPPER RING

out.

Install the stopper ring into the drum grooves prop-
erly.

Perform the initial clearance inspection (page 14-
70).

CLUTCH INITIAL CLEARANCE CHECK
Assemble the shift clutch.

END PLATE

Measure the clearance between the end plate and
top disc.

Set a dial indicator on the end plate with the plate is
lowered.

Lift the end plate up against the stopper ring and
read the clearance, and record it.

Perform this inspection at the three points from
120° apart.

STANDARD: 0.7 - 0.9 mm (0.03 - 0.04 in)

If the clearance is not within the standard value,
replace the end plate with a new one as follows.

Remove the stopper ring and end plate.

Measure the flange thickness of the end plate at
several points and record it.

Calculate the new plate thickness using the equa-
tion below. Choose a new plate as close to this
dimension as possible.

A=(B-0.8)+C

A: New plate thickness
B: Recorded clearance
C: Old plate thickness
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DRIVETRAIN SYSTEM

If the calculated Select the end plate, and install it and the stopper
dimension is over ring drum grooves properly.
the thickest plate

thickness, replace 1st CLUTCH 2nd/3rd CLUTCH
the clutch discs and | Mark | Thickness | Mark | Thickness
plates as a set. 1 2.1 mm 1 2.3 mm
2 2.2 mm 2 2.6 mm
3 2.3 mm 3 2.9 mm
4 2.4 mm 4 3.2 mm
5 2.5 mm 5 3.5 mm
6 2.6 mm 1 2.15 mm
7 2.7 mm 12 2.45 mm
8 2.8 mm 13 2.75 mm
9 2.9 mm 14 3.05 mm
15 3.35 mm
16 3.65 mm

2nd/3rd shift clutch: Install the countershaft and transmission gears
(page 14-71).

1st shift clutch: Install the primary drive gear (page 14-72).
COUNTERSHAFT ASSEMBLY (2nd/3rd Shift Clutch)

Blow through the oil passages in the countershaft
with compressed air.

S
@ E O-RINGS

Coat new O-rings with engine oil and install them
into the shaft grooves as shown.

Install the countershaft into the shift clutch by align-
ing the splines.

Apply engine oil to the gear teeth and the bearings
and assemble the countershaft.

NOTE:

¢ Install the washer with the chamfered (rolled)
edge facing away from the thrust load.

¢ Align the lock washer groove with the tabs on
the clutch drum boss.

C2 GEAR LOCK WASHER

THRUST WASHER

C1 GEAR

END WASHER
BEARING

END WASHER

C3 GEAR
NEEDLE BEARING
THRUST WASHER

2nd/3rd SHIFT CLUTCH ASSEMBLY

Install the countershaft assembly with the mainshaft
(page 13-10).
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Align the disc tabs
with the gear guide
teeth.

Be careful not to
damage the
mainshaft threads.

PRIMARY DRIVEN GEAR INSTALLATION (1st Shift
Clutch)

Blow through the oil holes in the driven gear boss

with compressed air. DRIVEN GEAR

Coat new O-rings with engine oil and install them
into the boss grooves.
Install the primary driven gear into the shift clutch
until it is fully seated.

Install the 1st shift clutch assembly (page 14-72).

SHIFT
CLUTCH

1st SHIFT CLUTCH INSTALLATION

Install the following:

N 7E GEAR GUIDE
— M1 gear guide (apply engine oil to the gear teeth) | 3 e
- washer 1
— new O-rings (apply engine oil)

Line up the tabs of the three clutch discs in the shift
clutch.

Carefully install the shift clutch assembly onto the
mainshaft and onto the M1 gear guide until it is fully
seated (the whole of the shaft threads are exposed).

.....

ad oy - =

Apply engine oil to the threads of a new lock nut.
Install the washer and lock nut.

Tighten the lock nut while holding the driven gear
boss with an open end wrench (width across flats:
29 mm).

TORQUE: 108 N-m (11.0 kgf-m, 80 Ibf-ft)

Stake the lock nut into the shaft groove.

Install the torque converter (page 14-73).
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TORQUE CONVERTER INSTALLATION

Apply engine oil to the bearings, gear teeth and clutch sprag.

INNER COLLAR

WASHERS

STATOR SHAFT

TORQUE CONVERTER

Install the needle bearing into the inner collar.
Install the inner collar and onto the crankshaft by

INNER COLLAR (SRS THRUST NEEDLE
aligning the cutout with the stopper pin. ] o\ A

BEARING

Install the thrust needle bearing onto the inner col- WASHER [
lar with the needle roller side facing in.

Install the washers.

Install the three bearings onto the stator shaft.

14-73



DRIVETRAIN SYSTEM

Install the stator shaft while turning it counterclock-
wise.

Install the torque converter, aligning the splines
carefully.

Install the washer.
Apply engine oil to the threads of a new lock nut.

Install the lock nut and tighten it while holding the
converter boss with an open end wrench (width
across flats: 32 mm).

TORQUE: 108 N-m (11.0 kgf-m, 80 Ibf-ft)

Be careful not to  Stake the lock nut into the crankshaft groove.
damage the

crankshaft threads. Install the front crankcase cover (page 14-57)

14-74



15. FRONT WHEEL/SUSPENSION/STEERING

SYSTEM COMPONENTS ---:eeeeeensnnnnnnnnnnnnnnns 15-2
SERVICE INFORMATION - sussrernssassnnannns 15-3
TROUBLESHOOTING -+e+eeereserssrereresssesserens 15-5
HANDLEBAR - oot s, 15-6
THROTTLE HOUSING -+---eeerereereenserensarenes 15-10
FRONT WHEEL +-eeeeeeesreesssesssessassessesssnens 15-11

TIRES --+eeeseeesssrssasrssssnsssssessasssssssssssnsesssnness 15-11
WHEEL HUB AND KNUCKLE:-:+:-:s:serueeises 15-15
FRONT SHOCK ABSORBER:-+++++ssesssseersnes 15-22
SUSPENSION ARIVI-+--sseeeeeseessaneessaseesassnesas 15-23
STEERING SHAFT ---eerseeeeeseessssressseresssseesans 15-28
TIE-ROD -+ seerereeraseersseessaneesssseessssessansensas 15-33

15-1




FRONT WHEEL/SUSPENSION/STEERING
SYSTEM COMPONENTS

32 N'm (3.3 kgf-m, 24 Ibf-ft)

44 N-m (4.5 kgf-m, 33 Ibf-ft)

34 N-m (3.5 kgf-m, 25 Ibf-ft)

44 N-m (4.5 kgf-m, 33 Ibf-ft)
54 N-m (5.5 kgf-m, 40 Ibf-ft)

==

)=

44 N-m (4.5 kgf-m, 33 Ibf-ft)
108 N-m (11.0 kgf-m, 80 Ibf-ft)

29 N-m (3.0 kgf-m, 22 |bf-ft)
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FRONT WHEEL/SUSPENSION/STEERING

SERVICE INFORMATION

GENERAL

* A contaminated brake disc or pad reduces stopping power. Discard contaminated pads and clean a contaminated disc

with a high quality brake degreasing agent.

e A jack or other support is required to support the vehicle.
e Adjust toe whenever the tie-rod, knuckle or steering shaft are replaced or removed (page 4-23).
* Do not twist or bend the brake hose and pipe when serving.
¢ Use genuine Honda replacement bolts and nuts for all suspension pivots and mounting points.
e For brake system information (page 17-2).
e For handlebar switch inspection (page 23-7).
SPECIFICATIONS
ITEM STANDARD SERVICE LIMIT
Minimum tire tread depth - 4 mm (0.16in)

Cold tire pressure Standard

30 kPa (0.30 kgf/cm?, 4.4 psi)

Minimum

26 kPa (0.26 kgf/cm?, 3.8 psi)

Maximum

34 kPa (0.34 kgf/cm?, 5.0 psi)

With cargo

30 kPa (0.30 kgf/cm?, 4.4 psi)

Tie-rod distance between the ball joints

3875+ 1 mm (15.26 £ 0.4 in)

Toe

Toe-out: 10.9 15 mm (7/16 £ 9/16 in)

TORQUE VALUES

Handlebar lower holder nut
Front wheel nut
Front wheel hub nut

Front brake caliper bracket flange
bolt

Front brake disc bolt

Front brake splash guard flange bolt
Shock absorber mounting nut

Brake hose clamp flange bolt

Upper arm pivot nut

Lower arm pivot nut

Upper and lower arm ball joint nut

Tie-rod stud joint nut
Combination meter stay mounting
nut

Steering shaft end nut

Steering shaft holder bolt

Parking lock lever screw

Rear brake lever pivot bolt

Rear brake lever pivot nut

Parking stopper stay screw

Brake light switch (left lever side)

39 N-m (4.0 kgf-m, 29 Ibf-ft)
64 N-m (6.5 kgf-m, 47 Ibf-ft)
78 N-m (8.0 kgf-m, 58 Ibf-ft)

44 N-m (4.5 kgf-m, 33 |bf-ft)

42 N-m (4.3 kgf-m, 31 Ibf-ft)
11 N-m (1.1 kgf-m, 8 Ibf-ft)
44 N-m (4.5 kgf-m, 33 Ibf-ft)
12 N-m (1.2 kgf-m, 9 Ibf-ft)
34 N-m (3.5 kgf-m, 25 Ibf-ft)
44 N-m (4.5 kgf-m, 33 Ibf-ft)
29 N-m (3.0 kgf-m, 21 Ibf-ft)

54 N-m (5.5 kgf-m, 40 Ibf-ft)
25 N-m (2.5 kgf-m, 18 Ibf-ft)

108 N-m (11.0 kgf-m, 80 Ibf-ft)

32 N-m (3.3 kgf-m, 24 |bf-ft)
7 N-m (0.7 kgf-m, 5.1 Ibf-ft)
1 N-m (0.1 kgf-m, 0.7 Ibf-ft)
6 N-m (0.6 kgf-m, 4.3 Ibf-ft)
2 N-m (0.2 kgf-m, 1.4 |bf-ft)
1 N-m (0.1 kgf-m, 0.7 Ibf-ft)

Lock nut: replace with a new one.

Castle nut: tighten to the specified torque
and further tighten until its grooves aligns
with the cotter pin hole.

ALOC bolt: replace with a new one

ALOC bolt: replace with a new one
ALOC bolt: replace with a new one
Lock nut: replace with a new one.

Lock nut: replace with a new one.

Lock nut: replace with a new one.

Castle nut: tighten to the specified torque
and further tighten until its grooves aligns
with the cotter pin hole.

Lock nut: replace with a new one.

Apply locking agent
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FRONT WHEEL/SUSPENSION/STEERING

TOOLS

Attachment, 42 x 47 mm
07746-0010300

Attachment, 52 x 55 mm
07746-0010400

Attachment, 22 x 24 mm
07746-0010800

Attachment, 20 mm 1.D.
07746-0020400

or 07746-0020300 or 07746-0020200

Pilot, 30 mm
07746-0040700

Pilot, 16 mm
07746-0041300

Driver
07749-0010000

Attachment, 28 x 30 mm
07946-1870100

Compressor bolt assembly
07GAE-PG40200

or 07GAE-PG4020A (U.S.A. only)

Qil seal driver
07JAD-PH80101

Clutch compressor attachment
07LAE-PX40100

Ball joint remover, 28 mm
07MAC-SL00201

07MAC-SL0202 (U.S.A.only) or
07MAC-SL00200 and
07MAC-SLOA300 (U.S.A.only)
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FRONT WHEEL/SUSPENSION/STEERING

Ball joint remover/installer ATV Bead Buster
07WMF-HNO00100 KLS379024

TROUBLESHOOTING

Hard steering

e Steering shaft holder too tight

e Damaged steering shaft bearing/bushing
¢ |Insufficient tire pressure

Steers to one side or does not track straight
* Incorrect wheel alignment

e Unequal tire pressure

e Bent tie-rod, suspension arm or frame

e Worn or damaged knuckle bearing

¢ Weak shock absorber

Front wheel wobbling

e Bentrim

e Worn or damaged knuckle bearing

¢ Faulty tire

* Wheel hub nut not tightened properly

Soft suspension
* Weak shock absorber spring
e Faulty shock absorber damper

Hard suspension

e Bent shock absorber damper rod

e Improperly installed suspension arms
® Faulty suspension arm bushings

Front suspension noise
¢ Loose front suspension fasteners
¢ Damaged suspension components
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HANDLEBAR
REMOVAL

Remove the meter covers (page 3-18). FGA model shown: [l COMBINATION METER
Remove the following: Ns 7 A

- two nuts
— combination meter/stay assembly
— brake hose (from the hose clamp)

— three wire bands

WIRE BANDS
Keep the master — twoO screws
cylinder upright to  — throttle housing holder MASTER CYLINDER THROTTLE HOUSING
prevent air from — throttle housing
entering the — connectors
hydraulic system. — two bolts

— master cylinder holder
— brake master cylinder

HOLDER

AUSTRALIA type screw SCREW
only: — nut
— horn switch

HORN SWITCH NUT
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— two screws

bracket holder

rear brake lever bracket
three screws

handlebar switch

HANDLEBAR SWITCH

LEVER BRACKET

HOLDER

— bolts
— grip ends and collars GRIP
— handlebar grips

a‘ BOLT/COLLAR/GRIP END
— four bolts
- upper holders HANDLEBAR
— handlebar
INSTALLATION

Align the punch Install the handlebar and upper holders with the
mark on the handle- punch marks facing forward. Tighten the front bolts
bar with the with ~ first, then tighten the rear bolts.
the top edge of the
lower holder.

PUNCH MARKS HANDLEBAR
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Apply Honda Bond A or Honda Hand Grip Cement
(U.S.A only) to the inside surface of each handlebar
grip and to the clean surfaces of the handlebar.
Wait 3-5 minutes and install the grips. Rotate the
grips for even application of the adhesive.

GRIP

Install the grip ends with the collars and tighten the
bolts.

_— BOLT/COLLAR/GRIP END

Align the seam of Install the left handlebar switch, and tighten the
the switch with the inside screw (1) first, then tighten the outside
punch mark on the screws (2).

handlebar.

HANDLEBAR SWITCH |

4 -

Align the locating Install the brake lever bracket and holder with the
pin on the bracket punch mark facing up. Tighten the upper screw first,
with the hole in the then tighten the lower screw.
switch housing.

LEVER BRACKET i SCREWS HOLDER

=\

PUNCH MARK ¥

AUSTRALIA type Install the horn switch and tighten the screw and SCREW
only: nut.

HORN SWITCH NUT

15-8



FRONT WHEEL/SUSPENSION/STEERING

Align the edge of Install the brake master cylinder and holder with the
the master cylinder “UP” mark facing up. Tighten the upper bolt first,
with the punch then tighten the lower bolt.
mark on the handle-

bar  TORQUE: 12 N-m (1.2 kgf-m, 9 Ibf-ft)

HOLDER ~ MASTER CYLINDER

Connect the connectors to the brake and brake light §
switches.

Align the lug on the Install the throttle housing and holder against the
throttle housing master cylinder. Tighten the front screw first, then

with the mating line tighten the rear screw.

of the master cylin-

der.
HOLDER
SCREWS
Secure the switch wires with the three wire bands.
WIRE BANDS
Route the wires Install the combination meter/stay and tighten the Y COMBINATION I\EI'ER
and hose properly two nuts. -

(page 1-20).

TORQUE: 25 N-m (2.5 kgf-m, 18 Ibf-ft)

Install the brake hose into the clamp.
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THROTTLE HOUSING
DISASSEMBLY

Remove the following:

— three screws
— throttle housing cover
— gasket

Slide the boot off the throttle cable adjuster.

Loosen the lock nut and cable adjuster.

Bend down the lock washer tab and remove the fol-
lowing:

— pivot nut and lock washer

— throttle lever and washer

— return spring

— throttle arm (by disconnecting the throttle cable)
— dust seal (from the housing bottom)

ASSEMBLY
Coat a new dust seal lip with grease and install it FS :
into the throttle housing until it is fully seated. @ __&4

DUST SEAL

RETURN
SPRING

THROTTLE LEVER |

Apply grease to the throttle lever pivot in the hous-
ing and to the throttle cable end.

Connect the cable to the throttle arm.

Install the washer onto the throttle lever and insert
the throttle lever into the throttle housing.

Install the throttle arm with the spring over the lever
pivot by aligning the flat surfaces as shown.

Install a new lock washer and the pivot nut, and
tighten it. Bend up the washer tab against the nut.

~

| THROTTLE CABLE @ LOCK WHER

RETURN

SPRING
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Install the throttle housing cover with a new gasket ™
and tighten the three screws.

Adjust the throttle lever free play (page 4-4).

@ GASKET

FRONT WHEEL

TIRES

Use only water as a
lubricant when
removing or mount-
ing tires. Soap or
some mounting
lubricants may
leave a slipperly
residue which can
cause the tire to
shift on the rim and
lose tire pressure
during riding.

REMOVAL

Loosen the wheel nuts.

Support the vehicle using a hoist or equivalent and
raise the front wheels off the ground.

Remove the nuts and wheel.

INSTALLATION

NOTE:
¢ Do not interchange the left and right tires.

Install the wheel with the arrow mark facing in the
normal rotating direction.

Install the wheel nuts and tighten them.
TORQUE: 64 N-m (6.5 kgf-m, 47 Ibf-ft)

REMOVAL (U.S.A. only)

NOTE:

e This service requires the ATV Bead Buster
(KLS379024).

e Remove and install the tire from the rim side
opposite the valve stem.

Remove the core from the valve stem.

Use a pneumatic tire changer or equivalent to
remove the tire from the rim. If a tire changer is not
available, rim protectors and tire irons may be used.

Adjust the bottom rim supports to the proper rim

size. Align the flat side of the support with the corre- RIM SUPPORTS

sponding rim size indicator.

Lube the bead area of the tire with water, pressing — N
down on the tire sidewall/bead area in several C’% NG T Q
places to allow the water to run into and around the

bead. poo
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Failure to back out
the breaker shoe
two turns will cause
the shoe to scratch
the bead lock,
which may cause
the tire to leak.

Place the wheel assembly over the center shaft and
use the correct size cone to keep the wheel centered
during operation.

Install the bottom hold down nut, bearing side
down, and finger tighten it so the wheel can rotate
freely during operation.

Install the breaker arm assembly over the center
shaft and adjust the upper rim supports to fit the
outside rim diameter.

Install the top hold down nut and tighten it finger
tight.

Pull the leverage bar down so the breaker shoe is
just below the rim lip. Turn the crank to fully push
the breaker shoe between the tire bead and rim.
Once the shoe contacts the rim, back the crank out
two turns to allow the shoe to clear the rim’s bead
lock.

Push down on the leverage bar to push the tire bead
over the bead lock. Use only short strokes on the
handle. While the shoe is still engaged, turn the
wheel as far as it will go between strokes as you
break the bead around the rim.

Remove the breaker arm assembly and flip the
wheel over. Install the breaker arm assembly, adjust
the shoe properly and break the other bead by fol-
lowing the above procedures.

Remove the tire from the rim using a tire changing
machine or tire irons and rim protectors.

: A
UPPER RIM SUPPORTS

LEVERAGE BAR

\\?\ \\ T JJ"\/\/ /<, r\;
1 %K\\\\\ — \\ RN
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TIRE REPAIR

NOTE:

e Use the manufacturer’s instructions for the tire
repair kit you are using. If your kit does not have
instructions, use the procedures described
below.

Check the tire for puncturing objects.
Chalk mark the punctured area and remove the
puncturing objects.

Inspect and measure the injury.

Tire repairs for injuries larger than 15 mm (5/8 in)
should be a section repair.

Section repairs should be done by a professional
tire repair shop.

If the injury is smaller than 15 mm (5/8 in), proceed
with the repair as described here.

Install a rubber plug into the injury as follows:
Apply a cement to a plug inserting needle and work
the needle into the injury to clean and lubricate it.
Do this three times.

Do not let the cement dry.

Insert and center a rubber plug through the eye of

) P e
the inserting needle. ﬂ = =

= =N
D e
2 Jj/)\ \‘@ _

Apply cement to rubber plug.
Push the inserting needle with plug into the injury
until the plug is slightly above the tire.

Be careful not to  Twist the needle and remove it from the tire; the
push the plug all the plug will stay in the tire.
way into the tire to
prevent from falling
inside.

Trim the plug 6 mm (1/4 in) above the tire surface.
Repeat the above procedure if the puncture is large.
Do not use more than two plugs per injury.

Allow the repair to dry. Drying time will vary with air
temperature. Refer to the tire repair kit manufac-
turer’s recommendations.

Inflate the tire and test the seal by dabbing a small
amount of cement around the plug. Escaping air will
cause a bubble in the cement. If there is leakage,
remove the tire (page 15-11) and apply a cold patch
to the inside of the tire.
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Use only water as a
lubricant when
removing or mount-
ing tires. Soap or
some mounting
lubricants may
leave a slippery res-
idue which can
cause the tire to
shift on the rim and
lose air pressure
during riding.

If a plug has been inserted, trim it even with the
inner tire surface.

Temporarily place a rubber patch that is at least
twice the size of the puncture over the injury. Make
a mark around the patch, slightly larger than the
patch itself.

Rough the area marked inside the tire with a tire
buffer or a wire brush. Clean the rubber dust from
the buffed area.

Apply cement over the area marked and allow it to
dry until tacky.

Do not touch the cement with dirty or greasy hands.
Remove the lining from the patch and center over
the injury.

Press the patch against the injury using a special
roller.

ASSEMBLY

Install the tire onto the rim, where the rim shoulder
width is the narrowest, to simplify installation.

Clean the rim bead seat and flanges.

Apply clean water to the rim flanges, bead seat and
base.

Install the valve core in the valve stem.

Install the tire with the arrow mark facing in the nor-
mal rotating direction.

Inflate the tire to seat the tire bead.

Deflate the tire. Wait 1 hour and inflate the tire to
the specified pressure.

RECOMMENDED TIRE PRESSURE:

FRONT:
Standard: 30 kPa (0.30 kgf/cm?, 4.4 psi)
Minimum: 26 kPa (0.26 kgf/cm?, 3.8 psi)
Maximum: 34 kPa (0.34 kgf/cm?, 5.0 psi)
With cargo: 30 kPa (0.30 kgf/cm?, 4.4 psi)

REAR:
Standard: 25 kPa (0.25 kgf/cm?, 3.6 psi)
Minimum: 22 kPa (0.22 kgf/cm?, 3.2 psi)
Maximum: 28 kPa (0.28 kgf/cm?, 4.0 psi)
With cargo: 25 kPa (0.25 kgf/cm?, 3.6 psi)

Check for air leaks and install the valve cap.
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WHEEL HUB AND KNUCKLE

REMOVAL
Remove the front wheel (page 15-11). MﬁJNTINCiBOLTS BRAKE CALIPER
Support the caliper Remove the following: TEENS
so that it does not .
— mounting bolts
hang from the bra/‘<e — front brake caliper
hose. Do not twist
or bend the brake
hose.
— cotter pin , — _
— hub nut = HUB NUT
— wheel hub

— socket bolts
— splash guard

Remove the cotter pin from the tie-rod ball joint TIE-ROD BALL JOINT

stud.
Remove the ball joint nut by holding the joint stud

flat surfaces.

| L.COTTER PIN @ BALL JOINT NUT
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FRONT WHEEL/SUSPENSION/STEERING

Remove the brake disc cover flange bolts and brake
disc cover.

FLANGE BOLTS DISC COVER

Remove the cotter pins from the ball joint studs.
Loosen the ball joint nuts, but do not remove them
yet.

Release the ball joints, using the special tool accord-
ing to the following instructions.

TOOL:

Ball joint remover, 28 mm 07MAC-SL00201 or
07MAC-SL0202
(U.S.A. only) or
07MAC-SL00200 and
07MAC-SLOA300
(U.S.A. only)

BALL JOINT REMOVER

Apply grease to the ball joint remover at the point
shown. Apply grease here PRESSURE BOLT
This will ease installation of the tool and prevent
damage to the pressure bolt threads.

Insert the jaws carefully, making sure that you do
not damage the ball joint boot.

If necessary, apply Adjust the jaw spacing by turning the pressure bolt.
penetrating type
lubricant to loosen
the ball joint.
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FRONT WHEEL/SUSPENSION/STEERING

To prevent the tool from dropping, tie the strap on a
neighboring solid part such as the lower arm, tie-
rod, etc. before operation.

e Do not tie the strap on the brake hose, brake
pipe, rubber boot, and other parts that can be
damaged easily.

Once the tool is in place, turn the adjusting bolt as
necessary to make the jaws parallel.

Then hand-tighten the pressure bolt and recheck the
jaws to make sure they are still parallel.

Tighten the pressure bolt with a wrench until the
ball joint stud pops loose.

Remove the ball joint nuts and the knuckle from the
upper and lower arms.

INSPECTION

Turn the inner race of the bearing in the knuckle
with your finger. The bearings should turn smoothly
and quietly. Also check that the bearing outer race
fits tightly knuckle.

Inspect the knuckle for damage or cracks.

Inspect the ball joint boot for tears or other damage
by moving the ball joint stud.
It should move freely and smoothly.

BRAKE DISC REPLACEMENT

Remove the four socket bolts and brake disc from
the wheel hub.

Install a new brake disc with new socket bolts and
tighten the bolts.

TORQUE: 42 N-m (4.3 kgf-m, 31 Ibf-ft)

STRAP

i i

/ PRESSURE BOLT

ADJUSTING BOLT

BEARING

BRAKE DISC
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BEARING REPLACEMENT
Remove the dust seals from the knuckle. DUé.T-SEALS

Remove the snap ring and drive the bearings out of

the knuckle. SNAP RING 1 BEARING
TOOLS:

Driver 07749-0010000

Attachment, 42 x 47 mm 07746-0010300

Pilot, 30 mm 07746-0040700

Pack the cavities of a new bearings with grease.

Drive in the bearing squarely with the marked side n DRIVER
facing up until they are fully seated. Bt oD

TOOLS:

Driver 07749-0010000

Attachment, 52 x 55 mm 07746-0010400

Pilot, 30 mm 07746-0040700

Install the snap ring into the knuckle groove with the
chamfered side facing in.
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Apply grease to a new outer dust seal lip and install

Y
iﬁilctlséiré%(;he same tools until it is flush with the @ __&4 OUTER DUST SEAL

Apply grease to the lips of a new inner dust seal and
install seal until it is flush with the knuckle end,

being careful not to damage the lip. DRIVER

TOOLS:
Driver 07749-0010000
Oil seal driver 07JAD-PH80101
P _ oo
p ‘

OIL SEAL DRIVER INNER DUST SEAL
BALL JOINT REPLACEMENT
Remove the snap ring from the ball joint. SNAP RING

Set the knuckle and special tools with "A" mark side [
of the remover/installer facing to the ball joint in the REMOVER/INSTALLER
vise as shown.

Press the ball joint out of the knuckle.

TOOLS:
Ball joint remover/installer 07WMF-HN00100
Attachment, 28 x 30 mm 07946-1870100

| "A" MARK ATTACHMENT
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i ith "B" i T i e R
Set the knuckle and special tools with "B" mark side F REMOVER/INSTALLER ’

of the remover/installer facing to the ball joint in the
vise as shown.
Press the ball joint into the knuckle until it is fully

seated.

TOOLS:

Ball joint remover/installer 07WMF-HN00100
Attachment, 20 mm I.D. 07746-0020400

If you feel strong resistance when compressing the |
vise, stop. Reset the attachment of the tool so that i
the ball joint head can go into the hollow of the "B" MARK
attachment and try again. :

Install the snap ring with the chamfered edge facing
in.

INSTALLATION

Install the knuckle onto the drive shaft, and lower
and upper arms with the ball joint nuts.

Install the tie-rod ball joint into the knuckle with a
new nut.

Tighten each arm ball joint nut to the specified
torque and further tighten until its grooves align
with the cotter pin hole.

TORQUE: 29 N-m (3.0 kgf-m, 21 Ibf-ft)

Install new cotter pins.

Install the brake disc cover and tighten the brake
disc cover flange bolts.

FLANGE BOLTS DISC COVER

N\
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Tighten the tie-rod ball joint nut by holding the joint TIE-RODBALL JOINT
stud flat surfaces. i

TORQUE: 54 N-m (5.5 kgf-m, 40 Ibf-ft)

Install a new cotter pin.

N4 ‘ /
S~ COTTERPIN

Apply molybdenum disulfide grease to the drive

shaft splines. @Y SOCKETBOLTS

-

Install the splash guard with new bolts and tighten
the bolts. /@

TORQUE: 11 N-m (1.1 kgf-m, 8 Ibf-ft)

SPLASH GUARD

Install the wheel hub and hub nut. ' y @ y
Tighten the nut to the specified torque and further @ COTTER PIN F HUB NUT

tighten until its grooves align with the cotter pin 2\
hole.

TORQUE: 78 N-m (8.0 kgf-m, 58 Ibf-ft)

Install a new cotter pin.

WHEEL HUB

Install the front brake caliper with new mounting
bolts and tighten the bolts.

TORQUE: 44 N-m (4.5 kgf-m, 32 Ibf-ft)

BRAKE CALIPER

Install the front wheel (page 15-11).

15-21



FRONT WHEEL/SUSPENSION/STEERING

FRONT SHOCK ABSORBER

REMOVAL

Support the vehicle using a hoist or equivalent and F 1~ X
raise the front wheel off the ground. BO,LT AND UT

Support the lower arm. Remove the mounting nuts,
bolts and shock absorber.

INSPECTION

Check the upper pivot bushing for wear or damage. BUSHING
Check the damper unit for leaks or other damage.
Replace the shock absorber assembly if necessary.

For lower pivot bearing inspection and replacement
(page 15-26).

INSTALLATION

Install the shock absorber in the frame and over the F A )
. . BOLTAND

upper arm, and insert the mounting bolts from the

front side.

Install new mounting nuts and tighten them.

TORQUE: 44 N-m (4.5 kgf-m, 33 Ibf-ft)
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SUSPENSION ARM
REMOVAL
Remove the front carry pipe (page 3-10) 'EOTFIHRID—W_WAEOIFNUTS

Remove the front wheel (page 15-11).

Remove the cotter pins from the ball joint studs.

Loosen the ball joint nuts, but do not remove them )
yet.

Release the ball joints, using the special tool accord-
ing to the instructions (page 15-16).

TOOL:

Ball joint remover, 28 mm 07MAC-SL00201 or
07MAC-SL0202
(U.S.A. only) or
07MAC-SL00200 and
07MAC-SLOA300
(U.S.A. only)

Support the wheel hub/knuckle assembly securely.

Remove the following:

— pivot nut, bolt and lower arm

| | LOWER ARM

Remove the two brake hose clamp bolts. . BOLT/NUT
Remove the following: = ; ‘ - e J
— shock absorber lower mounting nut and bolt Asll | e = ) A\

— pivot nuts, bolts and upper arm I/ \ NG =/ \




FRONT WHEEL/SUSPENSION/STEERING

INSPECTION

Remove the seal caps and pivot collar from the
upper arm. DUST SEAL CAPS BOOT

For ball joint Inspect the ball joint boot for tears or other damage
replacement by moving the ball joint stud.
(page 15-25) It should moves freely and smoothly.

PIVOT COLLAR

Check the pivot bushings in the upper arm for wear
or damage.

Remove the shock absorber lower pivot collar.

For bearing Check the pivot bearing for wear or damage.
replacement
(page 15-26)

PIVOT COLLAR

Remove the two flange bolts and lower arm guard if
necessary. BUSHINGS

Check the pivot bushings in the lower arm for wear
or damage.

ARM GUARD
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BALL JOINT REPLACEMENT

Remove the snap ring from the ball joint.

BALL JOINT

SNAP RING

Set the upper arm and special tools with “A” mark
side of the remover/installer facing to the ball joint
as shown.

Press the ball joint out of the upper arm.

TOOLS:
Ball joint remover/installer 07WMF-HN00100
Attachment, 28 x 30 mm 07946-1870100

ATTACHMENT

Set the upper arm and special tools with “B” mark |
side of the remover/installer facing to the ball joint
as shown.

Press the ball joint into the upper arm until it is fully
seated.

TOOLS:
Ball joint remover/installer 07WMF-HN00100
Attachment, 20 mm I.D. 07746-0020400 or
Attachment, 17 mm I.D. 07746-0020300 or
Attachment, 15 mm I.D. 07746-0020200
NOTICE ; a
If you feel strong resistance when lowering the “B” MARK REMOVER/INSTALLER

press, stop. Reset the attachment of the tool so the
ball joint head can go into the hollow of the attach-
ment and try again. Failure to reset the attachment
will damage the ball joint and/or the upper arm.

Install the snap ring with the chamfered edge facing
in.

SNAP RING
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SHOCK ABSORBER LOWER PIVOT
BEARING REPLACEMENT

Remove the dust seals. NEEDLE BEARING

DUST SEALS

Press the bearing out of the upper arm using the

special tools. DRIVER
TOOLS:

Driver 07749-0010000

Attachment, 22 x 24 mm 07746-0010800

Pilot, 16 mm 07746-0041300

MENT/PILOT |

DRIVER

Press the bearing Carefully press in a new bearing until it is flush with
with the marked the pivot edge (until the press stops).
side facing up.

TOOLS:

Driver 07749-0010000
Attachment, 22 x 24 mm 07746-0010800
Pilot, 16 mm 07746-0041300

Install new dust seals with the flat side facing in ~
until the depth from the pivot outer surface is 1 mm | @Y _—ﬁ-l

X L4
(0.04 in). DUST SEALS

Apply grease to the dust seal lips and the needle l 1 mm
rollers of the bearing.

Install the pivot collar. ii

PIVOT COLLAR
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INSTALLATION

Apply grease to the pivot collar outer surface and

install the collar into the upper arm. DUST SEAL CAPS
Apply molybdenum disulfide grease to the dust seal
lips and install the dust seal caps onto the upper
arm.

W PIVOT COLLAR

Install the upper arm into the frame with the pivot ¢
bolt and a new nut, and tighten the nut to the speci- PIVOT BOLT AND @ NUT ‘
a4 BOLT/ @ NUT *

fied torque.

TORQUE: 34 N-m (3.5 kgf-m, 25 Ibf-ft)

Install the shock absorber lower mount to the upper
arm with the mounting bolt and a new nut, and
tighten the nut to the specified torque.

TORQUE: 44 N-m (4.5 kgf-m, 32 Ibf-ft)

Install and tighten the two new brake hose clamp
bolts to the specified torque.

TORQUE: 12 N-m (1.2 kgf-m, 9 Ibf-ft)

Install the lower arm into the frame with the pivot
bolts and new nuts, and loosely tighten the nuts.

Il | LOWER ARM

Install the wheel hub/knuckle assembly onto the 'TB
upper and lower arms and install the ball joint nuts.
Tighten each nut to the specified torque and further
tighten until its grooves align with the cotter pin

hole. [

TORQUE: 29 N-m (3.0 kgf-m, 21 Ibf-ft)

ALL JOINT NUTS/ @ COTTER PINS
w5 "-u

Install new cotter pins.
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Install the front wheel (page 15-11).

Place the vehicle on level ground and tighten the
lower arm pivot nuts.

TORQUE: 44 N-m (4.5 kgf-m, 32 Ibf-ft)
Install the front carrier pipe (page 3-10).

STEERING SHAFT
REMOVAL

Remove the following:

- front wheels (page 15-11)
- inner fenders (page 3-9) BRAKE HOSE
- front fender (page 3-12) (

- lower meter covers (page 3-18)

— brake hose (from the clamp)
— wires (from the clip)

- two nuts
— combination meter/stay assembly
— brake hose (from the hose clamp)

Keep the master — handlebar lower holder nuts and washers
cylinder reservoir — handlebar assembly (from the steering shaft)
upright.
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— cotter pins

— tie-rod ball joint nuts (while holding the joint
stud flats with an open end wrench)

— tie-rods (from the steering shaft arm)

TTER PINS

— cotter pin
— shaft end nut and washer
— shaft arm

— brake hose (release from clamp)
— two holder bolts
— shaft holder

— steering shaft (from the shaft bearing)
— shaft bushing

»‘"‘ )
BUSHING

15-29



FRONT WHEEL/SUSPENSION/STEERING

INSPECTION

Check the steering shaft bushing for wear or dam-
age.

Check the steering shaft for distortion or damage.

Turn the inner race of the steering shaft bearing
with your finger. The bearing should turn smoothly
and quietly. Also check that the bearing outer race
fits tightly in the frame.

BEARING REPLACEMENT

Remove the upper and lower dust seals.
Remove the snap ring.

SNAP RING
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The upper seal is
flush with the
frame edge and the
lower seal is seated
onto the bearing.

Assemble the special tools onto the steering shaft

bearing. COMPRESSOR

ATTACHMENT

Remove the bearing from the frame by tightening

the nut.
TOOLS: COMPRESSOR
Clutch compressor attachment 07LAE-PX40100 BOLT

Compressor bolt assembly 07GAE-PG40200 or
07GAE-PG4020A ATTACHMENT

(U.S.A. only) WASHER
Attachment, 28 x 30 mm 07946-1870100
10 mm washer Common hard-
ware NUT
Draw a new bearing into the frame with the marked
side facing up until it is fully seated. NUT

TOOLS:
Clutch compressor attachment 07LAE-PX40100
Compressor bolt assembly 07GAE-PG40200 or

07GAE-PG4020A ATTACHMENT —m»——79

COMPRESSOR

BOLT WASHER

(U.S.A. only) 1
Attachment, 42 x 47 mm 07746-0010300 o) g]
10 mm washer Common hard- —
ware
Install the snap ring into the groove properly with
the chamfered edge facing up. COMPRESSOR
ATTACHMENT

Coat new dust seal lips with grease and install
them.

INSTALLATION

NOTE:

¢ Route the wires, hose and cables properly (page
1-20).

Apply grease to the shaft bushing inner surface.
Install the shaft bushing onto the steering shaft with
the arrow mark facing up.

STEERING SHAFT " ARROW/UP MARK

Install the steering shaft into the shaft bearing.
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Install the shaft holder with the hose clamp facing
the right side and tighten the two bolts alternately,
then tighten to the specified torque.

TORQUE: 32 N-m (3.3 kgf-m, 24 Ibf-ft)

Install the brake hose to the hose clamp.

Apply molybdenum disulfide grease to the steering
shaft splines.

Install the shaft arm over the steering shaft by align- &
ing the wide tooth with the wide groove.
Install the washer and end nut, and tighten it.

TORQUE: 108 N-m (11.0 kgf-m, 80 Ibf-ft)

Install a new cotter pin.

Install the tie-rods into the steering shaft arm.
Install new joint nuts and tighten them by holding
the ball joint stud flats with an open end wrench.

TORQUE: 54 N-m (5.5 kgf-m, 40 Ibf-ft)

Install new cotter pins.

e Y

:‘ g '7‘0, %
A Aﬁw

LS \uTs

Install the handlebar assembly onto the steering I\ HANDLEBAR ASSEMBLY

shaft with the washers and new lower holder nuts.
Tighten the nuts.

TORQUE: 39 N-m (4.0 kgf-m, 29 Ibf-ft)
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FRONT WHEEL/SUSPENSION/STEERING

Route the wires Install the combination meter/stay and tighten the FGA model shown: METER/STAY
and hose properly two nuts. “ - 5 "

(page 1-20).
TORQUE: 25 N-m (2.5 kgf-m, 18 Ibf-ft)

Install the brake hose into the clamps on the steer-
ing shaft and shaft holder (see below).

Make sure all the Secure the wires with the wire clip.
wires and hose are
properly routed
(page 1-20).

Install the brake hose into the clamps on the steer-
ing shaft holder.

Install the following:

- lower meter covers (page 3-18)
- front fender (page 3-12)

— inner fenders (page 3-9)

- front wheels (page 15-11)

TIE-ROD
REMOVAL

Remove the following:

- front wheel (page 15-11)
— inner fender (page 3-9)

Remove the cotter pins.

Remove the tie-rod ball joint nuts while holding the
joint stud flats with an open end wrench.

Remove the tie-rod from the knuckle and steering
shaft arm.

INSPECTION

Inspect the tie-rod for distortion or damage.

Inspect the ball joint boots for tears or other dam-
age by moving the ball joint studs.

They should move freely and smoothly.

Replace the ball joint if necessary.
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FRONT WHEEL/SUSPENSION/STEERING

DISASSEMBLY/ASSEMBLY

Loosen the lock nuts and remove the ball joints and

lock nuts from the tie-rod. NUTS
Install the unmarked ball joint and gold colored nut
on the flat (wrench holding area) side of the tie-rod,
and the “L” marked ball joint and silver nut on the
opposite side.
-/
FLATS "L" MARK

The ball joint posi- Hand-tighten the lock nuts and measure the dis-
tions are 180°from tance between the lock nut and thread end.
each other. Tighten
these nuts after STANDARD DISTANCE: A/B: 8.3 mm (0.33 in) B
installing the tie-

rod The difference between distance A and B should be

3 mm (0.1in) or less.

INSTALLATION

Install the tie-rod with the flat side of the rod toward TIE.ROD
the knuckle. Install new joint nuts and adjust the ‘ -
toe-out (page 4-23). vgj

Tighten the joint nuts by holding the ball joint stud
flats with an open end wrench.

TORQUE: 54 N'm (5.5 kgf-m, 40 Ibf-ft)

Install new cotter pins.
Install the following:

— inner fender (page 3-9)
— front wheel (page 15-11)

Adjust the toe and ball joint angle (page 4-23)

7
% COTTER PIN
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REAR WHEEL/SUSPENSION

SYSTEM COMPONENTS

34 N-m (3.5 kgf-m, 25 Ibf-ft) 34 N-m (3.5 kgf-m, 25 Ibf-ft)

34 N-m (3.5 kgf-m,
25 |bf-ft)

54 N-m (5.5 kgf-m,
40 |bf-ft)

34 N-m (3.5 kgf-m,
25 |bf-ft)

137 N-m (14.0 kgf-m, 101 Ibf-ft)

64 N-m (6.5 kgf-m, 47 1bf-ft)
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REAR WHEEL/SUSPENSION

SERVICE INFORMATION

GENERAL

This section covers service of the rear wheel and rear suspension.

For tire information (page 15-11).
For brake system service (page 17-2).

For rear driving mechanism service (page 19-2).
A jack or other support is required to support the vehicle.
Use genuine Honda replacement bolts and nuts for all suspension pivots and mounting points.

SPECIFICATIONS
ITEM STANDARD SERVICE LIMIT
Minimum tire tread depth 4 mm (0.16 in)
Cold tire pressure Standard 25 kPa (0.25 kgf/cm?, 3.6 psi) -
Minimum 22 kPa (0.22 kgf/cm?, 3.2 psi) -
Maximum 28 kPa (0.28 kgf/cm?, 4.0 psi) -
With cargo 25 kPa (0.25 kgf/cm?, 3.6 psi) -

TORQUE VALUES

Rear wheel nut
Rear wheel hub nut

Upper arm pivot nut (frame side)
Upper arm pivot nut (knuckle side)
Lower arm pivot nut

64 N-m (6.5 kgf-m, 47 |bf-ft)
137 N-m (14.0 kgf-m, 101 Ibf-ft)

34 N-m (3.5 kgf-m, 25 |bf-ft)
54 N-m (5.5 kgf-m, 40 |bf-ft)
34 N-m (3.5 kgf-m, 25 Ibf-ft)

Castle nut: tighten to the specified
torque and further tighten until its
grooves aligns with the cotter pin

hole.

Lock nut: replace with a new one.

Lock nut: replace with a new one.

Lock nut: replace with a new one.
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REAR WHEEL/SUSPENSION

TOOLS

Driver
07749-0010000

Fork seal driver body
07947-KA50100

Spherical bearing driver
07HMF-HCO00100

not available in U.S.A., use a
suitable collar.

Qil seal driver
07JAD-PH80101

Oil seal driver
07LAD-SM40100
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REAR WHEEL/SUSPENSION

TROUBLESHOOTING

Rear wheel wobbling

e Bentrim

¢ Worn or damaged knuckle bearing

e Faulty tire

* Wheel hub nut not tightened properly
e |Loose rear suspension fasteners

Steers to one side or does not track straight
* Unequal tire pressure

* Bent suspension arm or frame

* Worn or damaged knuckle bearing

* Weak shock absorber

Soft suspension
* Weak shock absorber spring
* Faulty shock absorber damper

Stiff suspension

e Bent shock absorber damper rod

e Improperly installed suspension arms

e Faulty suspension bushings or bearings

Rear suspension noise
e |Loose rear suspension fasteners
¢ Damaged suspension components
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REAR WHEEL/SUSPENSION

REAR WHEEL
REMOVAL

Loosen the wheel nuts.

Support the vehicle using a hoist or equivalent and
raise the rear wheels off the ground.

Remove the nuts and wheel.

For tire removal/installation and repair (page 15-11).

INSTALLATION

NOTE:
¢ Do not interchange the left and right tires.

Install the wheel with the arrow mark facing in the
normal rotating direction.

Install the wheel nuts and tighten them.
TORQUE: 64 N-m (6.5 kgf-m, 47 Ibf-ft)

WHEEL HUB/KNUCKLE
REMOVAL

Remove the rear wheel (page 16-6).
Remove the following:

— cotter pin
— hub nut
— wheel hub

COTTER PIN
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REAR WHEEL/SUSPENSION

— lower arm pivot nut and bolt
— upper arm pivot nut and bolt
— seal caps (from the knuckle)

— pivot collar (to disconnect the shock absorber)

- knuckle (from the drive shaft) COLLAR

KNUCKLE

INSPECTION

Remove the dust seals. BEARING

Turn the inner race of the bearing in the knuckle
with your finger. The bearing should turn smoothly
and quietly. Also check that the bearing outer race
fits tightly in the knuckle.

Inspect the knuckle for damage or cracks.

For suspension pivot inspection (page 16-13).

BEARING REPLACEMENT

Remove the snap ring. SNAP RING

Press the bearing out of the knuckle using a suitable
collar.
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REAR WHEEL/SUSPENSION

When installing the
dust seals, be care-
ful not to damage
the seal lip.

Support the knuckle
with the driver
weight to avoid
damaging the outer
dust seal.

Pack the cavities of a new bearing with grease.

Carefully press the bearing in the knuckle with the DRIVER
marking side facing up until it is fully seated.

TOOLS:

Driver 07749-0010000

Oil seal driver 07JAD-PH80101

Install the snap ring into the knuckle groove with the
chamfered edge facing in.

OIL SEAL DRIVER

Coat the lips of new dust seals with grease and
install them until they are flush with the knuckle sur-
face.

Install the outer seal first, then install the inner seal.

DRIVER

TOOLS:
OUTER SEAL:
Driver 07749-0010000
Oil seal driver 07LAD-SM40100
INNER SEAL:
Driver 07749-0010000
Oil seal driver 07LAD-SM40100
Fork seal driver body 07947-KA50100

1 OIL SEAL DRIVER
INSTALLATION
KNUCKLE

Apply grease to the pivot bushings and dust seal
lips on the knuckle.

Apply molybdenum disulfide paste to the pivot
bushing in the shock absorber.

COLLAR

Install the knuckle onto the shock absorber with the
pivot collar.

Pack the lip cavities of the inner dust seal with 2.5 —
3 g of grease and set the knuckle over the drive
shaft.

Install the seal caps onto the dust seals on the
knuckle.

KNUCKLE

Coat new O-rings with molybdenum disulfide
grease and install them into the pivot bolt grooves.

Apply molybdenum disulfide grease to each bolt
head (between the O-rings).

Connect the upper and lower arms to the knuckle
with the pivot bolts.
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REAR WHEEL/SUSPENSION

Install new nuts and tighten them.

TORQUE:
Upper arm: 54 N-m (5.5 kgf-m, 40 Ibf-ft)
Lower arm: 34 N-m (3.5 kgf-m, 25 Ibf-ft)

WHEEL HUB
Install a new dust seal into the hub with the metal =
side facing out until it is flush with the hub surface. j i

L
HUB [ J DUST SEAL

Apply molybdenum disulfide grease to the drive
shaft splines.
Pack the lip cavities of the outer dust seal with 2.5 —
3 g of grease.

Apply molybdenum disulfide grease to the dust seal
and install the wheel hub.
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REAR WHEEL/SUSPENSION

Install the hub nut and tighten it to the specified
torque and further tighten until its grooves align
with the cotter pin hole.

TORQUE: 137 N-m (14.0 kgf-m, 101 Ibf-ft)

Install a new cotter pin.
Install the wheel (page 16-6).

@ COTTER PIN
REAR SHOCK ABSORBER/
SUSPENSION ARM
SHOCK ABSORBER REMOVAL
Remove the rear wheel (page 16-6). P

UPPER ARM

Remove the seat (page 3-4).
Support the knuckle with a support block.
Remove the following:

— upper arm pivot nut and bolt (to disconnect the
upper arm)
seal caps

pivot collar (to disconnect the knuckle) ] SHOCK ABSORBER /

KNUCKLE ' COLLAR

— mounting nut and bolt
— shock absorber
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REAR WHEEL/SUSPENSION

Right upper arm:
Left upper arm:

SUSPENSION ARM REMOVAL
UPPER ARM
Remove the pivot collar (page 16-10).

Remove the right side cover (page 3-5).
Remove the oil filler lid (page 3-8).

Remove the following:

— stabilizer link nut (to disconnect the link)
— two pivot nuts and bolts
— upper arm

LOWER ARM
Remove the following:

— lower arm pivot nut and bolt (to disconnect the

knuckle)

— lower arm pivot nut and bolt
— lower arm

STABILIZER ARM AND LINK
Remove the following:

— link nuts
— stabilizer links

UPPER ARM ‘ T BOL /‘UT/COLLAR

LINK NUT

STABILIZER LINK
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REAR WHEEL/SUSPENSION

— four bolts and arm holders 5 oy
— stabilizer arm N Ji BUSHINGS
— stabilizer bushings

STABILIZER ARM .

INSPECTION

SUPENSION ARMS
Check the stabilizer bushings for wear or damage. ‘ AR\ Y : BUS'I:IINGS
Check the stabilizer arm for distortion or damage. ;

Inspect the ball joint boot of the link for tears or
other damage. JOINT BOOTS

Replace the nuts Remove the seal caps and pivot collars from the
with new ones. lower arm.
Remove the four nuts, bolts and arm guard if neces-
sary.

Check the pivot bushings for wear or damage.

COLLAR = ARM GUARD
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REAR WHEEL/SUSPENSION

Remove the pivot collars and the dust seals from
the upper arm.

Check the pivot bearings for wear or damage.

For bearing replacement (page 16-13).

Check the pivot bushings in the knuckle for wear or
damage.

SHOCK ABSORBER
Remove the upper pivot collar.

Check the pivot bushings for wear or damage.
Check the damper unit for leaks or other damage.

PIVOT BEARING REPLACEMENT

Clean any grease from the upper arm pivot thor-
oughly.
Remove the stopper rings from the pivot.

Press the bearing out of the upper arm using the
special tool.

TOOL:

Spherical bearing driver 07HMF-HC00100
(not available in
U.S.A., use a suitable
collar)

STOPPER RINGS

COLLARS

BUSHINGS

BUSHING

BEARING DRIVER
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REAR WHEEL/SUSPENSION

Install a new stopper ring into the inner groove in =

the pivot securely. S _ S DUST SEALS
Carefully press in a new bearing until it contacts the

stopper ring (the depth from the outer surface is
12.8 mm), using the same tool.

Install a new stopper ring. /Tﬁﬁ i COLLARS
Pack each pivot (between bearing and dust seals) .@ﬁ ~ 12.8 mm
with 3 g of grease. S?I’BPPER
Apply grease to the new dust seal lips and install l
them until they are flush with the outer surface. RINGS ‘// (‘3';&'
. 5 g

Install the pivot collars.

b — ==

SHOCK ABSORBER INSTALLATION

Install new dust seals into the pivots with the lip
side facing out until they are seated.

Apply molybdenum disulfide paste to the pivot
bushings and dust seal lips.

COLLAR

Install the seal caps and pivot collar.

Install the shock absorber into the frame with the
mounting bolt. Install a new nut.

Connect the shock absorber to the knuckle and

upper arm (page 16-16). KNUCKLE

Install the seat (page 3-4).

UPPER ARM
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REAR WHEEL/SUSPENSION

SUSPENSION ARM INSTALLATION
STABILIZER ARM AND LINK

Install the stabilizer arm and bushings with the arm
holders so the rounded side of the bushings are
toward the frame.

Tighten the four holder bolts alternately.

BUSHINGS

Install with the Install the stabilizer links with new nuts and tighten
short threads into  them.
the stabilizer arm.

STABILIZER LINK / LINK NUT
LOWER ARM
Install new dust seals with the lip side facing out
until the depth from the bushing end is 0.6 mm (0.02 | COLLAR _ Sy BUSHINGS
in). 0.5 mm

o ——

57 | “ / /@\Sé’if

L) DUST SEALS  CAPS

Apply grease to the pivot bushings in the lower arm
and install the pivot collar.

Apply grease to the seal lips and install the seal
caps over the dust seals securely.

Install the lower arm into the frame. Align the bolt
holes in the frame and arm, and insert the pivot bolt
from the rear side.

Install a new pivot nut.

LOWER ARM
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REAR WHEEL/SUSPENSION

Insert the pivot  Install the upper arm into the frame with the pivot e ,,

Coat new O-rings with molybdenum disulfide
grease and install them into the pivot bolt groove.
Apply molybdenum disulfide grease to the bolt
head (between the O-rings) and insert the pivot bolt
through the knuckle and lower arm.

Install a new pivot nut and tighten each pivot nut.

TORQUE: 34 N-m (3.5 kgf-m, 25 Ibf-ft)

UPPER ARM

bolts from the bolts and new nuts.

Install new inner dust seals into the knuckle pivots
with the lip side facing the bushing until they are
seated.

Install new outer dust seals with the lip side facing
out until the depth from the bushing end is 0.5 mm
(0.02 in).

Apply grease to the pivot bushings and dust seal
lips.

&
J @ ORINGS

pivoTBoLT T BB I = NUT
1 o

UPPER ARM
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REAR WHEEL/SUSPENSION

Right side:
Left side:

Apply molybdenum disulfide paste to the pivot
bushing in the shock absorber.

Connect the knuckle to the shock absorber with the
pivot collar and install the seal caps over the dust
seals.

l sHock ABSORBER }

KNUCKLE ‘ '

Coat new O-rings with molybdenum disulfide f==Z
grease and install them into the pivot bolt grooves. @7
Apply molybdenum disulfide grease to the bolt e
head (between the O-rings).

O-RINGS

Connect the knuckle to the upper arm with the pivot
bolt. Install a new pivot nut.

Tighten the each pivot nut.

TORQUE:
Frame side: 34 N-m (3.5 kgf-m, 25 Ibf-ft)
Knuckle side: 54 N-m (5.5 kgf-m, 40 Ibf-ft)

Connect the stabilizer link with a new nut and

tighten it. » g

Install the right side cover (page 3-5).
Install the oil filler lid (page 3-8).

Install the rear wheel (page 16-6).

STABILIZER LINK
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BRAKE SYSTEM
SYSTEM COMPONENTS

34 N-m (3.5 kgf-m, 25 |bf-ft)

12 N-m (1.2 kgf-m,
9 |bf-ft)

44 N-m (4.5 kgf-m, 32 Ibf-ft)

11 N-m (1.1 kgf-m,
8 Ibf-ft)

34 N-m (3.5 kgf-m, 25 Ibf-ft)
78 N-m (8.0 kgf-m, 58 Ibf-ft)
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BRAKE SYSTEM

30 N-m (3.1 kgf-m,
22 |bf-ft)
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BRAKE SYSTEM

SERVICE INFORMATION
GENERAL

ACAUTION

Frequent inhalation of brake pad dust, regardless of material composition could be hazardous to your health.
e Avoid breathing dust particles.
e Never use an air hose or brush to clean brake assemblies. Use an OSHA-approved vacuum cleaner.

e A contaminated brake disc or pad reduces stopping power. Discard contaminated pads, and clean a contaminated disc
with a high quality brake degreasing agent.

e Spilled brake fluid will severely damage the plastic parts and painted surfaces. It is also harmful to some rubber parts.
Be careful whenever you remove the reservoir cap; make sure the reservoir is horizontal first.

¢ Never allow contaminates (dirt, water, etc.) to get into an open reservoir.

¢ Once the hydraulic system has been opened, or if the brake feels spongy, the system must be bled.

¢ Always use fresh DOT 4 brake fluid from a sealed container when servicing the system. Do not mix different types of
fluid as they may not be compatible.

e Always check brake operation before riding the vehicle.

SPECIFICATIONS
Unit: mm (in)
ITEM STANDARD SERVICE LIMIT

Recommended brake fluid DOT 4 brake fluid -

Front brake Brake disc thickness 4.0 (0.16) 3.0 (0.12)
Brake disc runout - 0.30 (0.012)
Master cylinder I.D. 14.000 - 14.043 (0.5512 - 0.5529) 14.055 (0.5533)
Master piston O.D. 13.957 - 13.984 (0.5495 - 0.5506) 13.945 (0.5490)
Caliper cylinder I.D. 33.960 — 34.010 (1.3370 - 1.3390) 34.02 (1.340)
Caliper piston O.D. 33.878 - 33.928 (1.3338 - 1.3357) 33.87 (1.333)

Rear brake Brake disc thickness 7.5 (0.30) 6 (0.2)
Brake disc runout - 0.5 (0.02)
Master cylinder I.D. 15.870 - 15.913 (0.6248 - 0.6265) 15.925 (0.6270)
Master piston O.D. 15.827 — 15.854 (0.6231 - 0.6242) 15.815 (0.6226)
Caliper cylinder I.D. 30.230 - 30.280 (1.1902 - 1.1921) 30.29 (1.193)
Caliper piston O.D. 30.165 - 30.198 (1.1876 — 1.1889) 30.14 (1.187)

Rear (parking) brake lever free play 25 -30 (1- 1-3/16) -

TORQUE VALUES

Brake hose oil bolt 34 N-m (3.5 kgf-m, 25 Ibf-ft)

Front caliper bleed valve 5.4 N-m (0.55 kgf-m, 4.0 |bf-ft)

Front caliper slider pin flange bolt 23 N-m (2.3 kgf-m, 17 Ibf-ft)

Front brake pipe 17 N-m (1.7 kgf-m, 12 Ibf-ft)

Front Brake lever pivot bolt 1 N-m (0.1 kgf-m, 0.7 Ibf-ft)

Front brake lever pivot nut 5.9 N-m (0.6 kgf-m, 4.3 Ibf-ft)

Front master cylinder holder bolt 12 N-m (1.2 kgf-m, 9 Ibf-ft)

Rear brake caliper bleed valve 5.4 N-m (0.55 kgf-m, 4.0 |bf-ft)

Rear brake reservoir hose joint screw 2 N-m (0.2 kgf-m, 1.4 Ibf-ft) Apply locking agent to the threads.

Rear brake caliper parking nut 27 N-m (2.8 kgf-m, 20 Ibf-ft)

Rear brake caliper bracket pin bolt 32 N'm (3.3 kgf-m, 24 Ibf-ft)

Rear brake caliper pin retaining bolt 23 N:m (2.3 kgf-m, 17 Ibf-ft)

Rear brake caliper mounting bolt 30 N:m (3.1 kgf-m, 22 |bf-ft) ALOC bolt: replace with a new one.

Rear brake disc bolt 20 N-m (2.0 kgf-m, 14 Ibf-ft) ALOC bolt: replace with a new one.
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BRAKE SYSTEM

TOOLS
Lock nut wrench Snap ring pliers
07716-0020100 07914-SA50001

or 07914-3230001
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BRAKE SYSTEM

TROUBLESHOOTING
FRONT DISC BRAKE

Brake lever soft or spongy

e Air in hydraulic system

Leaking hydraulic system
Contaminated brake pad/disc
Worn caliper piston seal

Worn master cylinder piston cups
Worn brake pad/disc
Contaminated caliper
Contaminated master cylinder
Caliper not sliding properly

Low brake fluid level

Clogged fluid passage
Warped/deformed brake disc
Sticking/worn caliper piston
Sticking/worn master cylinder piston
Bent brake lever

Brake lever hard

¢ Clogged/restricted brake system

e Sticking/worn caliper piston

e Sticking/worn master cylinder piston
e Caliper not sliding properly

¢ Bent brake lever

Brake drags

e Contaminated brake pad/disc

e Badly worn brake pad/disc

e Warped/deformed brake disc

e Caliper not sliding properly

¢ Clogged/restricted fluid passage
e Sticking caliper piston

REAR DISC BRAKE

Rear brake pedal soft or spongy
Air in hydraulic system
Leaking hydraulic system
Contaminated brake pad/disc
Worn caliper piston seal
Worn master cylinder piston cups
Worn brake pad/disc
Contaminated caliper
Contaminated master cylinder
Caliper not sliding properly
Low brake fluid level

Clogged fluid passage
Warped/deformed brake disc
Sticking/worn caliper piston
Sticking/worn master piston
Bent brake pedal

Rear brake pedal hard
Clogged/restricted hydraulic system
e Sticking/worn caliper piston
Sticking/worn master piston
Caliper not sliding properly

Bent brake pedal

Brake drags

Contaminated brake pad/disc
Badly worn brake pad/disc
Warped/deformed brake disc
Caliper not sliding properly
Clogged/restricted fluid passage
Sticking caliper piston
Misaligned disc
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BRAKE SYSTEM

BRAKE FLUID REPLACEMENT/AIR
BLEEDING

e Do not allow foreign material to enter the system
when filling the reservoir. Foreign material can
cause brake system failure.

¢ Avoid spilling fluid on painted, plastic, or rubber
parts. Place a rag over these parts whenever the
system is serviced. Brake fluid will damage these
types of materials.

e Use only DOT 4 brake fluid from a sealed con-
tainer.

e Do not mix different types of fluid. They are not
compatible. Mixed fluid types can cause brake
system failure.

BRAKE FLUID DRAINING
FRONT BRAKE

Turn the handlebar to the left side so that the reser- ™™

voir is level before removing the reservoir cap. SCREWS

RESERVOIR CAP

Remove the screws, reservoir cap, set plate and dia-
phragm from the front master cylinder.

Connect the bleed hose to the wheel cylinder bleed

valve. BLEED HOSE

Loosen the bleed valve and pump the brake lever
until no more fluid flows out of the bleed valve.

Perform above procedure for other side bleed valve.

BLEED VALVE

e 3
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BRAKE SYSTEM

REAR BRAKE
Remove the right side cover (page 3-5). i-RE_SERVOIR‘CTA-P :
% .

Remove the rear brake reservoir cap, set plate and
diaphragm.

Connect the bleed hose to the rear brake caliper
bleed valve.

Loosen the bleed valve and pump the brake lever |
until no more fluid flows out of the bleed valve.

BRAKE FLUID FILLING/BLEEDING

FRONT BRAKE
Close the front brake caliper bleed valve.

Fill the front master cylinder reservoir with DOT 4 3§
brake fluid from a sealed container. :

Follow the manu- Connect a commercially available brake bleeder to & €%
facturer’s operating the bleed valve.
instructions.

Check the fluid level Operate the brake bleeder and loosen the bleed

often while bleed- valve.
ing the brake to pre-
vent air from being
pumped into the
system.

If an automatic refill system is not used, add fluid §
when the fluid level in the reservoir is low.

If air enters the Perform the bleeding procedure until the system is
bleeder from completely flushed/bled.
around the bleed
valve threads, seal
the threads with - TORQUE: 5.4 N-m (0.55 kgf-m, 4.0 Ibf-ft)
teflon tape.

Tighten the bleed valve.

Perform air bleeding for the other side bleed valve.
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BRAKE SYSTEM

Do not release the
brake lever until the
bleed valve has
been closed.

If the brake bleeder is not available, perform the fol-
lowing procedure:

Pump up the system pressure with the front brake
lever until the lever resistance is felt.

Connect a bleed hose to the front brake caliper
bleed valve and bleed the system as follows:

1. Squeeze the brake lever all the way and loosen |

the bleed valve 1/2 of a turn. Wait several sec-
onds and then close the bleed valve.

N

Release the brake lever slowly and wait several
seconds after it reaches the end of its travel.

3. Repeat the steps 1 and 2 until there are no air
bubbles in the bleed hose.

Tighten the bleed valve.
TORQUE: 5.4 N-m (0.55 kgf-m, 4.0 Ibf-ft)

Perform air bleeding for the other side bleed valve.

After bleeding air, operate the front brake lever. If it
still feels spongy, bleed the system again.

Fill the front master cylinder reservoir to the casting
ledge with DOT 4 brake fluid from a sealed con-
tainer.

Install the diaphragm, set plate and reservoir cap, ;

and tighten the screws.
TORQUE: 1.5 N-m (0.2 kgf-m, 1.1 Ibf-ft)

REAR BRAKE
Close the caliper bleed valve.

Fill the rear brake reservoir with DOT 4 brake fluid
from a sealed container.

Connect a commercially available brake bleeder to
the bleed valve.

Operate the brake bleeder and loosen the bleed
valve.

If not using an automatic refill system, add brake |

fluid when the fluid level in the reservoir is low.

NOTE:

e Check the fluid level often while bleeding the
brake to prevent air from being pumped into the
system.

e When using a brake bleeding tool, follow the
manufacturer’s operating instructions.

Perform the bleeding procedure until the system is
completely flushed/bled.

NOTE:

e If air is entering the bleeder from around the
bleed valve threads, seal the threads with teflon
tape.

Close the bleed valve and operate the brake pedal. If
it is still feels spongy, bleed the system again.

BLEED HOSE

BLEED VALVE

e 3

CASTING LEDGE
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BRAKE SYSTEM

If a brake bleeder is not available, use the following
procedure:

Pump up the system pressure with the rear brake |
pedal until the pedal resistance is felt.

Connect a plastic hose to the bleed valve and bleed
the system as follows:

1. Depress the rear brake pedal, open the bleed | :
valve 1/4 turn and then close it.

NOTE:

e Do not release the brake pedal until the bleed
valve has been closed.

2. Release the brake pedal slowly and wait several
seconds after it reaches the end of its travel.

Repeat the steps 1 and 2 until air bubbles do not
appear in the bleed hose.

Tighten the bleed valve.
TORQUE: 5.4 N-m (0.55 kgf-m, 4.0 Ibf-ft)

Fill the reservoir to the “UPPER"” level with DOT 4 =
brake fluid from a sealed container.

Install the diaphragm, set plate and reservoir cap.
Install the right side cover (page 3-5).

BRAKE PAD/DISC

Check the fluid level
in the master cylin-
der reservoir as this
operation causes
the fluid level to

rise.

FRONT BRAKE PAD REPLACEMENT

Remove the front wheel (page 15-11).

: CALIPER BODY
Push the caliper piston all the way in by pushing the .
caliper body against the disc to allow installation of K=
new brake pads.

Remove the caliper pin bolt.

SLIDE PIN BOLT
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BRAKE SYSTEM

Pivot the caliper body up and remove the brake === - ——

: S
pads from the caliper bracket. 8 5RAKE PADS

Always replace the Install new brake pads into the caliper bracket prop-
brake pads in pairs erly as shown.
to ensure even disc

pressure.

Lower the caliper body, install the caliper pin bolt
and tighten it. :

TORQUE: 23 N-m (2.3 kgf-m, 17 Ibf-ft)

CALIPER BODY

Squeeze the front brake lever to seat the caliper pis-
ton against the pad.

REAR BRAKE PAD REPLACEMENT

Remove the right rear wheel (page 16-6).

Remove the bracket pin retaining bolt and bracket
pin bolt.
Remove the caliper body from the caliper bracket.

Remove the brake pads from the caliper bracket.

Always replace the Install new pad onto the caliper bracket properly so
brake pads in pairs that the pin on the pad is facing to the piston.
to ensure even disc

pressure.
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BRAKE SYSTEM

Rotate the caliper piston clockwise using the special
tool or equivalent to retract it and align the piston
groove with the index mark on the caliper body.

TOOL:
Lock nut wrench, 20 x 24 mm 07716-0020100

Install the caliper body over the pads and caliper
bracket, aligning the groove in the piston with the
pin on the pad.

Install the bracket pin bolt and bracket pin retaining
bolt, and tighten them.

TORQUE:
Bracket pin bolt: 32 N-m (3.3 kgf-m, 24 Ibf-ft)
Retaining bolt: 23 N-m (2.3 kgf-m, 17 Ibf-ft)
Install the right rear wheel (page 16-6).

Operate the brake pedal to seat the caliper piston
against the pad.

FRONT BRAKE DISC INSPECTION

Remove the front wheel (page 15-11).
Remove the caliper body (page 17-17).

Visually inspect the brake disc for damage or crack.
Measure the brake disc thickness at several points.
SERVICE LIMIT: 3.0 mm (0.12 in)

Replace the brake disc if the smallest measurement
is less than service limit.

Check the brake disc for warpage.
SERVICE LIMIT: 0.30 mm (0.012 in)

Check the front wheel hub bearings or rear axle
bearings for excessive play, if the warpage exceeds
the service limit.

Replace the brake disc if the bearings are normal.

INDEX MARK
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BRAKE SYSTEM

REAR BRAKE DISC INSPECTION

Visually inspect the disc for damage or cracks.

Measure the brake disc thickness at several points.
SERVICE LIMIT: 6 mm (0.2 in)

Replace the brake disc if the smallest measurement
is less than the service limit.

Check the brake disc for warpage.
SERVICE LIMIT: 0.5 mm (0.02 in)

Replace the brake disc if the warpage exceeds the
service limit.

FRONT MASTER CYLINDER
DISASSEMBLY

Drain the brake fluid from the front brake hydraulic
system (page 17-7).

Disconnect the brake hose by removing the oil bolt
and sealing washers.

OIL BOLT
Disconnect the front brake switch connectors. MASTER CYLINDER HOLDER
Remove the master cylinder holder bolts, holder ;
and master cylinder.
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BRAKE SYSTEM

Remove the pivot nut, bolt and brake lever.
Remove the screw and brake switches. PIVOT BOLT/NUT SWITCHES

BRAKE LEVER

Remove the boot from the master cylinder and mas-

ter piston.
BOOT
Remove the snap ring using the special tool. . __ SNAPRING
TOOL: ; ' ‘
Snap ring pliers 07914-SA50001 or
07914-3230001
SNAP RING PLIERS
Remove the master piston and spring. MASTER CYLINDER

Remove the oil seal

Clean the master cylinder, reservoir and master pis-
ton in clean brake fluid.

7 SPRING

PISTON CUPS

OIL SEAL MASTER PISTON
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BRAKE SYSTEM

INSPECTION

Check the master cylinder and master piston for
scoring, scratches or damage.

Check the piston cups and oil seal for wear, deterio-
ration or damage.

Measure the master cylinder I.D.
SERVICE LIMIT: 14.055 mm (0.5333 in)
Measure the master cylinder piston O.D.
SERVICE LIMIT: 13.945 mm (0.5490 in)

ASSEMBLY

Coat the master piston, piston cups and oil seal with
clean DOT 4 brake fluid.
Install the oil seal into the master cylinder.

MASTER CYLINDER SPRING

Install the spring onto the piston end.

aini4
ERVLE]

Do not allow the Install the spring and master piston into the master
piston cup lips to  cylinder.
turn inside out.

PISTON CUPS

aini4
ERVLE]

OIL SEAL

MASTER PISTON

Be certain the snap Install the snap ring into the groove in the master

ring is firmly seated cylinder with the chamfered edge facing in using SN'\AP RING
_|_|
H]

in the groove. the special tool.

TOOL:
Snap ring pliers 07914-SA50001 or
07914-3230001

SNAP RING PLIERS

Install a new boot into the master cylinder and the
groove in the piston

Apply silicone grease to the brake lever pivot-to-
master piston contact area.

S < oot
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BRAKE SYSTEM

Apply silicone grease to the brake lever pivot bolt

sliding surface. /@ PIVOT BOLT SWITCHES
Install the pivot bolt and tighten it.
TORQUE: 1 N-m (0.1 kgf-m, 0.7 Ibf-ft) BRAKE LEVER

Install the pivot nut and tighten it.

TORQUE: 5.9 N-m (0.6 kgf-m, 4.3 Ibf-ft)

Install the brake light switch and tighten the screw.
TORQUE: 1.2 N-m (0.12 kgf-m, 0.9 Ibf-ft)

. g PIVOT NUT
Install the front brake master cylinder and holder
with the "UP" mark facing up, and install the bolts. MASTER CYLINDER

Connect the front brake light switch connectors.

CONNECTORS

Align the end of the master cylinder with the lug on
the throttle housing, and tighten the upper bolt first,
then tighten the lower bolt.

TORQUE: 12 N-m (1.2 kgf-m, 9 Ibf-ft)

BOLTS

Rest the brake hose joint between the stoppers on = T .
the master cylinder. @ SALING WASHS HOSE JOINT

Connect the brake hose with the oil bolt and new !
sealing washers, and tighten the oil bolt.

TORQUE: 34 N-m (3.5 kgf-m, 25 Ibf-ft)

Fill and bleed the front brake hydraulic system
(page 17-7).

OIL BOLT
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BRAKE SYSTEM

FRONT BRAKE CALIPER

DISASSEMBLY

Drain the brake fluid from the front brake hydraulic ===
system (page 17-7). =

Remove the two bolts and guard plate.

Disconnect the brake hose from the brake caliper by
removing the oil bolt and sealing washer.

ING WASHERS

L the t li in bolts.
oosen the two caliper pin bolts CALIPER PIN BOLTS

Remove the two mounting bolts and brake caliper
assembly.

) CALIPER
MOUNTING BOLTS - ASSEMBLY

Remove the two caliper pin bolts and separate the

caliper bracket from the caliper body. CALIPER PIN BOLTS

Remove the brake pads.

CALIPER BODY
CALIPER BRACKET BRAKE PADS
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BRAKE SYSTEM

Remove the bracket pin, boot and pad springs from
the caliper bracket. BRACKET PIN AND BOOT PAD SPRINGS

Remove the caliper pin and boot from the caliper
body.

CALIPER PIN AND BOOT

Place a shop towel over the piston.

Do not use high Position the caliper body with the piston down and
pressure air or bring apply small squirts of air pressure to the fluid inlet
the nozzle too close to remove the piston.

fo the inlet. Remove the caliper piston boot.

Be careful not to  Push the piston seal in and lift it out.
damage the piston PISTON SEAL

sliding surface. Clean the boot and seal grooves, caliper cylinder,

and piston with clean brake fluid.

INSPECTION

Check the caliper cylinder and piston for scoring, CALIPER CYLINDER
scratches or damage.

PISTON BOOT

PISTON SEAL

CALIPER PISTON
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BRAKE SYSTEM

Measure the caliper cylinder I.D.
SERVICE LIMIT: 34.020 mm (1.3394 in)

Measure the caliper cylinder piston O.D.
SERVICE LIMIT: 33.870 mm (1.3335 in)

ASSEMBLY

CALIPER PIN BOOT

CALIPER BODY

Coat new piston seal with clean brake fluid and
install it into the seal groove in the caliper cylinder.

Apply silicone grease to the inside of a new piston
boot and install it into the caliper cylinder groove
properly.

Coat the caliper piston with clean brake fluid and
install them into the caliper cylinder with the open
side toward the pads, and install the piston boot
into the piston groove properly.

BRAKE PADS

PISTON SEAL

PAD SPRINGS

CALIPER BRACKET

PISTON BOOT

BRACKET PIN
BOOT CALIPER PISTON

CALIPER CYLINDER

5
<
PISTON BOOT

Y
g

PISTON SEAL
d CALIPER PISTON

al-}
3
S
SXx
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BRAKE SYSTEM

Install the pad springs onto the caliper body as
shown.

Apply silicone grease to the insides of new pin =
boots. i d _om|
Install the caliper pin boot and pin into the caliper ~
body.

Install the bracket pin boot and pin into the caliper
bracket.

BRACKET PIN AND BOOT PAD SPRINGS

CALIPER PIN AND BOOT

Install the brake pads onto the caliper bracket.
Install the caliper body onto the bracket.
Loosely install the caliper pin bolts.

CALIPER PIN BOLTS

CALIPER BRACKET BRAKE PADS

Install the brake caliper assembly onto the knuckle
with new mounting bolts, and tighten the bolts.

TORQUE: 44 N-m (4.5 kgf-m, 32 Ibf-ft)

CALIPER PIN BOLTS

Tighten the caliper pin bolts.
TORQUE: 23 N-m (2.3 kgf-m, 17 Ibf-ft)

CALIPER

ASSEMBLY
Connect the brake hose with the oil bolt and new
sealing washers while inserting the stopper pin into
the hole in the caliper body.
Tighten the oil bolt.
TORQUE: 34 N-m (3.5 kgf-m, 25 Ibf-ft)
ING WASHERS
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BRAKE SYSTEM

Install the guard plate with new bolts and tighten =
the bolts securely. =

& BOLTS
B
Fill and bleed the front brake hydraulic system ?
(page 17-7).

| GUARD PLATE

REAR BRAKE MASTER CYLINDER/
BRAKE PEDAL

DISASSEMBLY

Drain the brake fluid from the rear brake hydraulic | : HOSE JOIN'I-'
system (page 17-8).

Remove the right center mud guard (page 3-7).
Remove the screw and reservoir hose joint from the §

master cylinder.
Remove the O-ring.

Disconnect the brake hose from the master cylinder N
by removing the oil bolt and sealing washers. N N

Remove the master cylinder mounting bolts while
holding the brake pedal.

,.
MOUNTING BO

A




BRAKE SYSTEM

Remove the brake pedal pivot bolt and dust seals.

Unhook the brake switch spring from the return
spring.
Unhook the return spring from the pedal and frame.

Separate the master cylinder from the brake pedal

by removing the cotter pin and joint pin. BRAKE PEDAL MASTER CYLINDER

COTTER PIN JOINT PIN

Remove the boot from the master cylinder.

BOOT
Remove the snap ring using the special tool.

TOOL:
Snap ring pliers 07914-SA50001 or
07914-3230001

SNAP RING

Remove the push rod.

SNAP RING PLIERS
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BRAKE SYSTEM

Remove the master piston, primary cup and spring.

Clean the master cylinder, spring and master piston
in clean brake fluid.

INSPECTION

Check the piston cups and boot for wear, deteriora-
tion or damage.

Check the spring for damage.

Check the master cylinder and piston for scoring,
scratches or damage.

Measure the master cylinder I.D.
SERVICE LIMIT: 14.055 mm (0.5533 in)
Measure the master piston O.D.
SERVICE LIMIT: 13.945 mm (0.5490 in)

SPRING

MASTER PISTON

PRIMARY CUP

SPRING

MASTER PISTON

PRIMARY CUP
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BRAKE SYSTEM
ASSEMBLY

MASTER CYLINDER

MASTER PISTON

SNAP RING

SPRING

BOOT

PRIMARY CUP

PUSH ROD

Coat the master piston and piston cups and with
clean brake fluid.

SPRING

Install the primary cup onto the spring.

aini4
ERVLE]

Do not allow the Install the spring, primary cup and master piston
piston cup lips to  into the master cylinder.
turn inside out.

MASTER PISTON

Apply silicone grease to the push rod contact area
of the master piston.

aini4
ERVLE]

s

Install the push rod into the master cylinder. SNAP RING PLIERS

Be certain the snap Install the snap ring into the groove in the master
ring is firmly seated cylinder with the chamfered edge facing in using
in the groove. the special tool.

TOOL:
Snap ring pliers 07914-SA50001 or
07914-3230001

SNAP RING
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BRAKE SYSTEM

Install the boot into the master cylinder.

BOOT

If the push rod joint is reinstalled, adjust the push
rod length so that the distance between the centers
of the master cylinder lower mounting bolt hole and
the centers of the joint pin hole is 80+ 1 mm (3.15 +
0.04 in). After adjustment, tighten the joint nut.

TORQUE: 18 N-m (1.8 kgf-m, 13 Ibf-ft)

& 80+ 1 mm

(3.15£0.04 in)

Connect the master cylinder to the brake pedal with

the joint pin and a new cotter pin. BRAKE PEDAL MASTER CYLINDER

COTTER PIN JOINT PIN

T —

| SWITCH SPRING |

Apply grease to new dust seal lips.
Install the dust seals into the brake pedal.

Hook the return spring to the pedal and frame as |
shown.

Connect the brake switch spring to the return
spring.
Install and tighten the brake pedal pivot bolt.

N &

PIVOT BOLT DUST SEALS |
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BRAKE SYSTEM

Install the master cylinder onto the frame and
tighten the mounting bolts securely.

MOUNTING BO =

Connect the brake hose to the master cylinder with
the oil bolt and new sealing washers.

Rest the hose joint pin against the stopper and
tighten the oil bolt.

TORQUE: 34 N-m (3.5 kgf-m, 25 Ibf-ft)

Coat a new O-ring with brake fluid and install it into
the master cylinder.

Install the reservoir hose joint onto the master cylin-
der.

Route the wires  Apply locking agent to the hose joint screw threads. }
and hose properly Install and tighten the hose joint screw.

(page 1-20)- TORQUE: 2 N-m (0.2 kgf-m, 1.4 Ibf-ft)

Fill and bleed the rear brake hydraulic system (page -
17-7).

Install the right center mud guard (page 3-7).
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BRAKE SYSTEM

REAR BRAKE CALIPER
DISASSEMBLY

Remove the right rear wheel (page 16-6).
Drain the brake fluid from the rear brake hydraulic
system (page 17-8).

Remove the rear brake adjusting nut and disconnect
the brake cable from the brake arm.
Remove the brake cable from the caliper body.

[ ADJUSTING NUT

Disconnect the brake hose from the caliper body by §

removing the oil bolt and sealing washers.

SEALING
WASHERS

Loosen the bracket pin bolt.

Remove the two mounting bolts and the brake cali-
per from the frame.

Remove the bracket pin bolt and pivot the caliper
body.

BRACKET PIN BOLT
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BRAKE SYSTEM

Remove the brake pads and pad spring.

BRAKE PADS

PAD SPRING

Separate the caliper body from the caliper bracket. CALIPER BODY CALIPER BRACKET

Remove the boots and collar from the -caliper
bracket.

COLLAR

/

BOOT BOOT

Remove the caliper piston by turning it counter-

clockwise. DUST COVER

Remove the piston dust cover.

PISTON

Be careful not to  Push the piston seal in and lift it out.
damage the piston
sliding surface.

PISTON SEAL
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BRAKE SYSTEM

Remove the snap ring using the snap ring pliers.

TOOL:
Snap ring pliers 07914-SA50001 or

07914-3230001

Remove the following:

— spring guide

— adjusting spring B
— spacer

— bearing A

— adjusting bolt

- cup

— sleeve piston

- rod

- O-ring

— return spring
— parking nut

— spring washer
— brake arm

— brake cam
— dust cover

Clean the disassembled parts in clean brake fluid.

SNAP RING

SNAP RING PLIERS

PISTON

Ccup

BEARING

SPACER GUIDE

BRAKE ARM

RETURN SPRING

BRAKE CAM

PARKING NUT |

DUST COVER
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BRAKE SYSTEM
INSPECTION

Check the caliper cylinder and piston for scoring or
other damage.

Measure the caliper cylinder I.D.
SERVICE LIMIT: 30.29 mm (1.193 in)
Measure the caliper piston O.D.
SERVICE LIMIT: 30.14 mm (1.187 in)

ASSEMBLY/INSTALLATION

PAD SPRING CALIPER BRACKET BOOTS

COLLAR

(cr

%@g B

) @

SLEEVE
PISTON R RETAINER
DUST COVER NS ( ,
o BEARING A /
BRAKE CAM (6 (

)

SPRING GUIDE ~ PISTON SEAL
BRAKE ARM

; ( l CALIPER PISTON
RETURN ———»
SPRING ADJUSTING BOLT
WASHER SPACER

ADJUSTING SPRING B
PARKING NUT SNAP RING
DUST COVER

Apply silicone grease to the dust cover lips and
install it into the caliper body.

Apply silicone grease to the brake cam groove and
install it into the caliper body with the groove facing
the caliper cylinder.

BRAKE CAM DUST COVER
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Install the brake arm, washer and parking nut.
Tighten the parking nut.

TORQUE: 27 N-m (2.8 kgf-m, 20 Ibf-ft)

Install the return spring as shown.

Coat a new O-ring with silicone grease and install it
into the sleeve piston groove.

Coat a new cup with silicone grease and install it
onto the adjusting bolt.

Install the adjusting bolt into the sleeve piston.

Coat the rod with silicone grease and install it into
the sleeve piston.

Install the piston assembly in the caliper cylinder by
aligning the pins of the piston with the holes in the
caliper.

Install bearing A, spacer, adjusting spring B and
spring guide onto the adjusting bolt.

Install the snap ring using the snap ring pliers.

TOOL:
Snap ring pliers 07914-SA50001 or

07914-3230001

Coat a new piston seal with clean brake fluid and
install it into the seal groove in the caliper.

Coat the caliper piston with clean brake fluid.

Apply silicone grease to the lips of a new dust
cover.

Install the dust cover onto the caliper piston.

Install the dust cover into the groove in the caliper.
Install the caliper piston into the caliper cylinder and
onto the adjusting bolt by turning it clockwise.
Install the dust cover into the groove in the caliper
piston.

BRAKE SYSTEM

PARKING NUT |

BRAKE ARM

@/@CUP

BEARING

PISTON

SPACER

GUIDE

SNAP RING

SNAP RING PLIERS

o

DUST COVER

aini4
ERVLE]

PISTON SEAL

aini4
ERVLE]

. CALIPER PISTON
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BRAKE SYSTEM

Apply silicone grease to the lips of new boots and
install them into the caliper bracket.

Coat the collar with silicone grease and install it into
the caliper bracket.

Coat the caliper pin of the caliper body with silicone
grease and install it into the caliper bracket.

Install the pad spring in the caliper body as shown.

Install the brake pads onto the caliper bracket.

PAD SPRING

Pivot the caliper body over the pads and bracket. CALIPER BODY
Temporarily install the bracket pin bolt.

and tighten the bolts. @:
TORQUE: 30 N-m (3.1 kgf-m, 22 Ibf-ft)

Tighten the bracket pin bolt.
TORQUE: 32 N-m (3.3 kgf-m, 24 Ibf-ft)

Install the brake caliper with new mounting bolts [ MOUNTING BOLTS I BRACKET PIN BOLT |
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BRAKE SYSTEM

Connect the brake hose to the brake caliper with the
oil bolt and new sealing washers, and tighten the oil
bolt. ‘

OIL BOLT

TORQUE: 34 N-m (3.5 kgf-m, 25 Ibf-ft)

Install the rear brake cable into the caliper body and
connect it to the brake arm with the joint pin. CALIPER BODY
Install the rear brake adjusting nut.

Fill and bleed the rear brake hydraulic system (page
17-7).

Adjust the rear (parking) brake lever free play (page y
4-20). /

Install the right rear wheel (page 16-6).

| ADJUSTING NUT BRAKE ARM
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BRAKE SYSTEM

REAR BRAKE DISC
REMOVAL

Remove the following:

— oil filler lid

- right side cover (page 3-5)

— engine guard (page 3-17)

— both rear wheels (page 16-6)

— bolt and rear brake hose clamp

— two rear brake caliper mounting bolts

— two link nuts

— four rear upper arm bolts and nuts

— rear shock absorber upper mounting bolts.

Lift the rear of the frame and place a jack or stand
under the sub-frame at the final gear case.

Disconnect the breather hose from the final gear
case.

Remove the following:

— four sub-frame joint nuts and bolts
— two final gear case upper mounting nuts and
bolts

Remove the final drive assembly from the frame by moving it rearward.

o L
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BRAKE SYSTEM

Remove the following:

- boot band
— boot (off the pinion joint)
— propeller shaft

BOOT N

— spring PROPELLER SHAFT
- five disc bolts

— brake disc S -
INSTALLATION

Install the brake disc with the stamp facing to the
engine side. Install new disc bolts and tighten them BRAKE DISC
in a crisscross pattern in several steps.

TORQUE: 20 N-m (2.0 kgf-m, 14 Ibf-ft)

Apply 5 -8 g of molybdenum disulfide grease to the
pinion joint splines.

Install the spring into the propeller shaft.

Set the propeller shaft into the pinion joint while
compressing the spring, then install the boot over
the pinion joint groove securely and secure it with
the boot band.

Be sure the propeller shaft is installed properly by
pulling on the shaft lightly.
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BRAKE SYSTEM

Be careful not to
disconnect the pro-
peller shaft and uni-
versal joint.

Coat a new O-ring with molybdenum disulfide
grease and install it into the propeller shaft groove.

Put the final drive assembly on a floor jack or other
adjustable support and place the assembly under
the main frame.

While adjusting the jack height, move the final drive
assembly forward and connect the propeller shaft
into the universal joint.

Set the final drive assembly into the main frame and
seat the propeller shaft securely to align the bolt

holes, then insert the mounting bolts from the left | |

side.
Install new mounting nuts but do not tighten them
yet.

Route the breather hoses properly (page 1-20) and
connect them.

Insert the sub-frame joint bolt bolts from the inside.
Install new joint nuts.

Tighten the four mounting nuts and joint nuts alter-
nately.

TORQUE:
Joint nut:
34 N-m (3.5 kgf-m, 25 Ibf-ft)
Mounting bolt (main frame):
34 N-m (3.5 kgf-m, 25 Ibf-ft)
Mounting bolt (sub-frame):
39 N-m (4.0 kgf-m, 29 Ibf-ft)

Install the rear shock absorber upper mounting
bolts and nuts, and tighten them.

~

S \uTs

UPPER MOUNTING BOLTS
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BRAKE SYSTEM

Insert the pivot Install the upper arm into the frame with the pivot
bolts from the bolts and new nuts, and tighten the nuts.
inside.

Connect the stabilizer links to the stabilizer arms
with new nuts and tighten them.

Install the rear brake caliper onto the final gear case,
and install and tighten the mounting bolts.

TORQUE: 30 N-m (3.1 kgf-m, 22 Ibf-ft)

Align the shapes of Install the rear brake hose clamp onto the sub-frame
the brake hose and tighten the bolt securely. BRAKE SE
clamp and grom-- | ctall the following:
met properly.
— both rear wheels (page 16-6)
- engine guard (page 3-17)
- right side cover (page 3-5)
— oilfiller lid

CLAMP BOLT

2,
(387

17-37



MEMO




18. FRONT DRIVING MECHANISM

SYSTEM COMPONENTS :-----eeerrrrnnnnnanannnns 18-2
SERVICE INFORMATION - sussrernssassnnannns 18-3
TROUBLESHOOTING :+++++ssrsrsrssssssssssnssanans 18-6
FRONT DRIVE SHAFT ----eeevrrrmrmntnnnnnnnnnn, 18-7
DIFFERENTIAL REMOVAL -+-creeeesersesseens 18-12

DIFFERENTIAL DISASSEMBLY/

INSPECTION -veeeerreerssresssseessssesssseessssesssssens 18-14
CASE BEARING REPLACEMENT --+-+sxseeuee- 18-22
DIFFERENTIAL ASSEMBLY -eseeseesseesseenns 18-25
DIFFERENTIAL INSTALLATION:--+---seesseenns 18-30

18-1




FRONT DRIVING MECHANISM

SYSTEM COMPONENTS

44 N-m (4.5 kgf-m, 33 |bf-ft)

7 N-m (0.7 kgf-m, 5.1 Ibf-ft)

10 N-m (1.0 kgf-m, 7 Ibf-ft)

10 N-m (1.0 kgf-m,

D
)y
7 Ibf-ft) o)

22 N-m (2.2 kgf-m, 16 Ibf-ft)

/\
”
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FRONT DRIVING MECHANISM

SERVICE INFORMATION

GENERAL

e Perform the gear contact pattern and backlash inspection whenever you replace the bearings, gears or gear case. The
extension lines from the gear engagement surfaces should intersect at one point.
e Protect the gear case with a shop towel or soft jaws while holding it in vise. Do not clamp it too tight as it could damage

the gear case.

* Replace the ring and pinion gears as a set.
¢ Replace the cam followers (12 pieces) as a set, and the cam followers, face cams, differential housing and cap as an
assembly if the face cam, differential housing or cap is faulty.

SPECIFICATIONS
Unit: mm (in)
ITEM STANDARD SERVICE LIMIT

Front differ- Oil capacity At draining 175 cm?® (5.9 US oz, 6.2 Imp o0z) -

ential At disassembly 220 cm® (7.4 US oz, 7.7 Imp o2) -
Recommended oil Hypoid gear oil SAE #80 -
Gear backlash 0.05 - 0.25 (0.002 - 0.010) 0.4 (0.02)
Backlash difference - 0.2 (0.01)
Slip torque 14 =17 N-m (1.45 — 1.75 kgf-m, 12 N-m (1.2

10 — 13 Ibf-ft) kgf-m, 9 Ibf-ft)

Face cam-to-housing distance 3.3-3.7(0.13-0.15) 3.3(0.13)
Differential ring gear depth 6.55 - 6.65 (0.2579 — 0.2618) 6.55 (0.2579)
Cone spring height 2.8 (0.11) 2.6 (0.10)

TORQUE VALUES

Differential ring gear bolt
Differential case cover 10-mm bolt
Differential case cover 8-mm bolt
Differential final clutch bolt
Differential mounting bolt
Differential 10-mm mounting nut
Differential 8-mm mounting nut
Front vehicle speed sensor bolt
Rear vehicle speed sensor bolt
Speed sensor cover stay bolt

Rear vehicle speed sensor cover bolt

49 N-m (5.0 kgf-m, 36 Ibf-ft)
49 N-m (5.0 kgf-m, 36 Ibf-ft)
25 N-m (2.6 kgf-m, 19 Ibf-ft)
25 N-m (2.6 kgf-m, 19 Ibf-ft)
44 N-m (4.5 kgf-m, 33 Ibf-ft)
44 N-m (4.5 kgf-m, 33 Ibf-ft)
22 N-m (2.2 kgf-m, 16 |bf-ft)
10 N-m (1.0 kgf-m, 7 Ibf-ft)

10 N:m (1.0 kgf-m, 7 Ibf-ft)

10 N:m (1.0 kgf-m, 7 Ibf-ft)

7 N-m (0.7 kgf-m, 5.1 Ibf-ft)

Special bolt: replace with a new one.
Apply locking agent to the threads.

Lock nut: replace with a new one.
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FRONT DRIVING MECHANISM

TOOLS

Universal bearing puller
07631-0010000

or equivalent commercially
available in U.S.A.

Remover weight
07741-0010201

or 07936-371020A or 07936-3710200
(U.S.A. only)

Attachment, 52 x 55 mm
07746-0010400

Attachment, 22 x 24 mm
07746-0010800

Attachment, 20 mm [|.D.
07746-0020400

Driver, 40 mm I|.D.
07746-0030100

Attachment, 30 mm |.D.
07746-0030300

Pilot, 15 mm
07746-0040300

Pilot, 28 mm
07746-0041100

Driver
07749-0010000

Remover handle
07936-3710100

Bearing remover set, 30 mm
07936-8890300
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FRONT DRIVING MECHANISM

Bearing remover shaft
07936-KC10100

Bearing remover head, 15 mm
07936-KC10200

Driver
07949-3710001

or 07936-KC10500 (U.S.A. only)

or 07936-KC10500 (U.S.A. only)

Bearing clip compressor, 25 mm
070ME-HN8A100

Differential inspection tool
07KMK-HC50101

or 07KMK-HC5010A (U.S.A. only)

Press attachment
07LME-GE20100
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FRONT DRIVING MECHANISM

TROUBLESHOOTING

Consistent noise during cruising

Oil level too low

Foreign matter contaminating gear oil

Worn or damaged bearing

Worn or damaged ring gear and pinion gear

Deformed ring gear or differential case

Improper tooth contact between ring gear and pinion gear

Gear noises while running

Oil level too low

¢ Foreign matter contaminating gear oil

e Chipped or damaged gears

e Improper tooth contact between ring gear and pinion gear

Gear noise while coasting
e Chipped or damaged gears

Abnormal noises when turning

¢ Worn or damaged ring gear bearing

e Worn or damaged face cams and cam followers
e Worn or damaged differential housing grooves
¢ Worn cone spring or shim

Abnormal noises at start or during acceleration

e Excessive backlash between ring gear and pinion gear
Worn differential splines

Loose fasteners

Worn cone spring or shim

Oil leak

e Qil level too high

¢ Clogged breather

e Damaged seals

e Loose case cover bolt

Overheating
¢ Qil level too low
¢ Insufficient backlash between ring gear and pinion gear
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FRONT DRIVING MECHANISM

FRONT DRIVE SHAFT
REMOVAL

It is not necessary Remove the knuckle (page 15-15)

to remove the
splash guard.

To prevent damage Hold the inboard joint of the drive shaft and tug

to the differential oil firmly to force the stopper ring on the inboard joint

seal, hold the end past the groove while prying with a screw-

inboard joint hori- driver.

zontal until the drive
shaft is clear of the
differential.

Remove the stopper ring from the inboard joint.

STOPPER RING

INBOARD JOINT

DISASSEMBLY/INSPECTION

Check the boots for cuts or other damage.

Check the drive shaft joints for excessive play or
noise by moving the joints in a circular direction.

If the outboard joint seems to be worn or damaged,
the drive shaft must be replaced.

NOTE:

e To replace the outboard boot, first remove the
inboard boot as described in the following steps.
Then remove the bands and outboard boot from
the inboard end of the shaft.

® The outboard joint cannot be disassembled.

INBOARD JOINT BOOTS

OUTBOARD JOINT

Replace the band Bend up the lock tabs and raise the band ends to
with new ones loosen the bands on the inboard side.
whenever remov- Remove band B.
ing them. Remove the boot from the inboard joint.

BAND END
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FRONT DRIVING MECHANISM

Replace the compo-
nents as an assem-
bly.

Remove the following:

— stopper ring
— inboard joint

— snapring

— bearing

— inboard boot

— inboard band A

Check the following for wear or damage:

— bearing cage
race

— steel balls

— inboard joint

Remove the following:

— shaft boot band
— outboard boot band
— outboard boot

INBOARD JOINT STOPPER RING

BEARING

SNAP RING

INBOARD JOINT

BEARING

OUTBOARD BOOT BAND

SHAFT BOOT BAND BOOT
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FRONT DRIVING MECHANISM

ASSEMBLY

DRIVE SHAFT

INBOARD JOINT

SHAFT BOOT BAND

OUTBOARD BOOT

OUTBOARD JOINT

SNAP RING
BEARING
( STOPPER RING
‘ BEARING RACE
BAND B
OUTBOARD BOOT BAND
INBOARD BOOT
BEARING CAGE BAND A

Each boot has an identification mark; “BJ71"” for the
outboard and “UJ68" for inboard. uJes

Inboard: uUJe8 ~ —
Outboard: BJ71

) !

VA =

/

INBOARD BOOT OUTBOARD BOOT

Note the installation direction of the boot bands.
Forward rotation direction

=N

BAND
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FRONT DRIVING MECHANISM

gfggs?.e outboard joint with 55 — 75 g of specified OUTBOARD BOOT

Specified grease:
NKG106 (KYODO YUSHI)

Install the following: INBOARD BOOT

— outboard boot
- new shaft boot band
- new inboard band A

- inboard boot [ |
Do not tighten the bands at this time. /@
§

8 SHAFT BOOT BAND

Install the bearing with the small O.D. facing the
drive shaft.
Install the snap ring with the chamfered side facing
the bearing.

BEARING

SNAP RING

Pack the inboard joint with 40 — 60 g of specified
grease.

Specified grease:
NKG205 (KYODO YUSHI)

Install the inboard joint over the bearing.
Install the stopper ring into the groove in the
inboard joint properly.

Adjust the length of the drive shaft to the figure
given below.

DRIVE SHAFT LENGTH:
Left: 363.3 mm (14.30in)
Right: 383.1 mm (15.08 in)
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FRONT DRIVING MECHANISM

For band installa- Install inboard band A and a new inboard band B.
tion direction Bend down the band end and secure it with the lock
See page 18-9. tabs. Tap the lock tabs with a plastic hammer.

BAND END

Install the shaft boot band and a new outboard boot
band onto the outboard boot.

Bend down the band end and secure it with the loc
tabs. Tap the lock tabs with a plastic hammer.

.@ﬁ OUTBOARD BOOT BAND

SHAFT BOOT BAND

INSTALLATION

Install a new stopper ring into the groove in the
inboard joint spline.

STOPPER RING

INBOARD JOINT

Be careful not to Inst_all the drive shz_amft by hoId_lng the inboard joint /. IBOKRD JEI\TT
damage the oil seal until the stopper ring seats in the groove of the
in the differential differential.

gearcase. Make sure that the stopper ring is seated properly

by pulling on the inboard joint lightly.
Install the knuckle (page 15-20).
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FRONT DRIVING MECHANISM
DIFFERENTIAL REMOVAL

Drain the differential oil (page 4-16).

Remove the following:

— left front mud guard (page 3-8)

— both inner fenders (page 3-9)

- front grille (page 3-10)

— left drive shaft (page 18-7)

— two bolts, guard plate and front Vehicle Speed
Sensor (VS sensor).

— two bolts and VS sensor cover

Remove the rear VS sensor wire and front final
clutch wire from the clamp. 4 —
Remove the three bolts, VS sensor cover stay and 'REAR VS SENSOR

rear VS sensor.
Disconnect the front final clutch 2P (Green) connec-

tor.

Remove the following:

— 8 mm mounting nut and bolt
— two 8 mm bolts and mounting bracket
— 10 mm mounting nut, bolt and spacer
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FRONT DRIVING MECHANISM

— breather tube
— 10 mm mounting bolt

Move the differential forward for maximum clear-
ance between the propeller shaft joint and engine.

Pull the propeller shaft joint out of the output shaft
of the engine.

Remove the O-ring.

Remove the boot band and propeller shaft boot
from the pinion joint.

i PINION JOIN EROPELLER ﬂ-|AFT BOOT

Pull the propeller shaft to force the stopper ring past ST_OPPER RING PROPm SHAF'I"‘
the groove in the pinion joint and remove the pro- :

peller shaft.

Remove the stopper ring from the propeller shaft
end.

18-13



FRONT DRIVING MECHANISM

Separate the other drive shaft from the differential
as you remove it.

Remove the differential assembly from the frame.

DIFFERENTIAL DISASSEMBLY/
INSPECTION

PROPELLER SHAFT INSPECTION

Remove the boot band and boot from the propeller
shaft joint, and remove the propeller shaft joint and

spring.

PROPELLER SHAFT BOOT BAND

BOOT PROPELLER SHAFT JOINT

Check the splines of the propeller shaft and joint for
wear or damage.

If damaged, check the output shaft and the pinion
joint also.

Check the seal rubbers for fatigue or damage.
Check the boots for cuts, deterioration or damage.

BOOTS

SEAL RUBBERS

SPRING

OPERATION CHECK

Install a 8 mm nut onto the pinion gear.

8 mm NUT
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Turn the 8 mm nut and check the pinion gear turns
smoothly and quietly without binding.

If the pinion gear does not turn smoothly or quietly,
the pinion gear, ring gear and/or bearing may be
damaged or faulty. They must be checked after dis-
assembly; replace them if necessary.

BACKLASH INSPECTION

Hold the pinion gear with the 8 mm nut.

Set the differential case into a jig or vise with soft
jaws.

Install the differential inspection tool into the right
side of the differential.

TOOL:

Differential inspection tool 07KMK-HC50101 or
07KMK-HC5010A
(U.S.A. only)

Remove the oil filler cap and set a horizontal type
dial indicator on the ring gear through the filler
hole.

Turn the ring gear back and forth to read backlash.

STANDARD: 0.05 - 0.25 mm (0.002 - 0.010 in)
SERVICE LIMIT: 0.4 mm (0.02 in)

Remove the dial indicator. Turn the ring gear 120°
and measure backlash. Repeat this procedure once
more. Compare the difference of the three measure-
ments.

SERVICE LIMIT: 0.2 mm (0.01 in)

If the difference in measurements exceeds the ser-
vice limit, it indicates that the bearing is not
installed squarely, or the case is deformed. Inspect
the bearings and case.
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FRONT DRIVING MECHANISM

If the backlash is excessive, replace the ring gear left
side shim with a thinner one.

If the backlash is too small, replace the ring gear left
side shim with a thicker one.

The backlash is changed by about 0.06 mm (0.002
in) when the thickness of the shim is changed by
0.10 mm (0.004 in).

NOTE:

e Twenty-three different thickness shims are avail-
able from the thinnest (0.50 mm) shim to the
thickest (1.60 mm) shim in increments of 0.05
mm.

Ring gear shims:

A: (thinnest): 0.50 mm (0.020 in)
K: (standard): 1.00 mm (0.039 in)
W: (thickest): 1.60 mm (0.063 in)

Change the right side shim an equal thickness and
opposite amount of what the left side shim was
changed; If the left shim was replaced with a 0.10
mm (0.004 in) thicker shim, replace the right shim
with one that is 0.10 mm (0.004 in) thinner.

DIFFERENTIAL REMOVAL

Loosen the six cover bolts in a crisscross pattern in
several steps and remove them.

Pry the case cover at the points as shown by using a
screwdriver and remove the cover.

Remove the differential assembly and shims.

RIGHT SHIM
LEFT SHIM

PRYING POINTS

BOLTS CASE COVER

DIFFERENTIAL ASSEMBLY
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FRONT DRIVING MECHANISM

BEARING INSPECTION

Turn the inner race of each bearing in the gear case
and cover with your finger. The bearings should
turn smoothly and quietly. Also check that the bear-
ing outer race fits tightly in the case or cover.

BEARING

GEAR TOOTH CONTACT PATTERN
CHECK
Keep dust and dirt Clean sealing material off the mating surfaces of the LEFT SHIM

out of the case and  differential case and cover, being careful not to
cover. damage them.

Apply thin coat of Prussian Blue to the pinion gear
teeth for a tooth contact pattern check.

Install the ring gear shims onto the differential
assembly.

Apply Prussian Blue

Install the differential assembly into the gear case. RIGHT SHIM

DIFFERENTIAL ASSEMBLY

Itis important to Install the case cover and tighten the bolts in several
turn the pinion gear steps until the cover evenly touches the gear case.
while tightening the Then, while rotating the pinion gear, tighten the

bolts. If the ring bolts to the specified torque in a crisscross pattern

gear shim is too in several steps.

thick, the gears will
lock after only light TORQUE: 10 mm bolt: 49 N-m (5.0 kgf-m, 36 Ibf-ft)

tightening. 8 mm bolt: 25 N-m (2.6 kgf-m, 19 Ibf-ft)

10 mm BOLTS = 8 mm BOLTS
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FRONT DRIVING MECHANISM

Remove the oil filler cap.

Rotate the ring gear several times in both directions
of rotation.

Check the gear tooth contact pattern through the oil
filler hole.

The pattern is indicated by the Prussian Blue
applied to the pinion.

Contact is normal if the Prussian Blue is transferred
to the approximate center of each tooth, but slightly
to the heel side and to the flank side.

If the patterns are not correct, remove and change
the pinion shim with one of an alternate thickness.

Replace the pinion shim with a thicker one if the
contact pattern is too high, toward the face.

Replace the pinion shim with a thinner one if the
contact pattern is too low, toward the flank.

The pattern will shift about 0.5 - 1.0 mm (0.02 - 0.04
in) when the thickness of the shim is changed by
0.12 mm (0.005).

NOTE:

e Fifteen different thickness shims are available
from the thinnest (1.64 mm) shim to the thickest
(2.18 mm) shim in intervals of 0.06 mm.

Ring gear shims:

A: (thinnest): 1.64 mm (0.064 in)
G: (standard): 2.00 mm (0.079 in)
J: (thickest): 2.18 mm (0.086 in)

For pinion shim replacement (page 18-21)

NORMAL:
HEEL
TOE
FACE ,/__ ™ FACE
\ |¢><§|
_ FLANK FLANK
Drive side Coast side

TOO HIGH: PINION SHIM
FACE
|22 =]
Drive side Coast side
TOO LOW:

PINION SHIM

§;>4<3\FLANK

Coast side

FLANK \
Drive side
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FRONT DRIVING MECHANISM

DIFFERENTIAL INSPECTION

Install the inspection tools into both sides of the dif-
ferential.

TOOL:

Differential inspection tool 07KMK-HC50101 or
07KMK-HC5010A
(U.S.A. only)

Hold the flat surface of the tool with a vise.

Attach a torque wrench to the other tool and mea-
sure the limited slip torque.

STANDARD:
14 - 17 N-m (14.5 - 17.5 kgf-m, 10 - 13 Ibf-ft)
SERVICE LIMIT: 12 N-m (1.2 kgf-m, 9 Ibf-ft)

If the slip torque is out of specification, disassemble
the differential and perform the components inspec-
tion (page 18-20) since the differential may be
faulty.

DIFFERENTIAL DISASSEMBLY

Remove the ten bolts, then place the differential
assembly with the ring gear side up.

Remove the following:

— ring gear
— side cone spring
— shim

INSPECTION TOOLS

BOLTS

RING GEAR

SIDE CONE SPRING

RING GEAR
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FRONT DRIVING MECHANISM

— face cam

CAM FACE

— six cam followers A and six cam followers B

_ face cam CAM FOLLOWERS A AND B CAM FACE

DIFFERENTIAL COMPONENTS
INSPECTION

RING GEAR

Check the sliding surface of the ring gear for dam-
age or discoloration.

Measure the depth of the ring gear from the mating
surface as shown.

SERVICE LIMIT: 6.55 mm (0.2568 in) l

DIFFERENTIAL HOUSING/FACE CAM/CAM
FOLLOWERS

Check the sliding surface and grooves of the hous-

ing for damage or discoloration. DIFFERENTIAL HOUSING
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FRONT DRIVING MECHANISM

Replace the cam Check the shim, face cams and followers for dam-
followers as a set age.
(12 pieces).

»,
s

CAM FOLLOWERS

Temporarily assemble the differential housing, face

cams and cam followers (page 18-27). 1.47 kN (150 kgf)
Measure the height of the face cam from the hous-
ing mating surface as shown while applying a load
of 1.47 kN (150 kgf) to the face cam boss using a

hydraulic press.
SERVICE LIMIT: 3.3 mm (0.13 in) [ : . T

If the height is smaller than the service limit, replace ' '
the differential as an assembly. '

SIDE CONE SPRING

Check the cone spring for damage.
Measure the height of the cone spring.
SERVICE LIMIT: 2.6 mm (0.10 in)

PINION GEAR REMOVAL

Remove the three bolts and front final clutch assem-
bly from the differential.

Remove the O-ring from the final clutch assembly.

FINAL CLUTCH ASSEMBLY
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FRONT DRIVING MECHANISM

Press the pinion gear out of the final clutch assem-
bly using the special tools.

TOOLS:
Driver 07749-0010000
Pilot, 15 mm 07746-0040300

Be sure to wear Heat the final clutch to about 100°C (212°F).

heavy gloves to

avoid burns when

handling the heated
final clutch. TOOQOLS:

Using a torch to - Bearing remover, 30 mm 07936-8890300

Remove the pinion gear bearing from the final
clutch using the special tools.

heat the final clutch  Remover handle 07936-3710100
may damag/e thhe Remover weight 07936-371020A or
cluteh. 07936-3710200

CASE BEARING REPLACEMENT
DIFFERENTIAL BEARING

Remove the oil seals from the differential case and
cover.

Drive the differential bearing out of the case and
cover.

Drive new bearings into the differential case and

cover.
TOOLS:

Driver 07749-0010000
Attachment, 52 x 55 mm 07746-0010400
Pilot, 28 mm 07746-0041100

DRIVER

ATTACHMENT
7’

REMOVER WEIGHT

REMOVER HANDLE BEARING REMOVER

OIL SEAL BEARING

DRIVER
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FRONT DRIVING MECHANISM

Be sure to wear
heavy gloves to
avoid burns when
handling the heated

~ gear case.
Using a torch to

heat the gear case
may cause
warpage.

Apply grease to new oil seal lips and install them
into the differential case and cover.

ATTACHMENT

TOOL:
Attachment, 20 mm I.D. 07746-0020400

PINION NEEDLE BEARING

Rotate the stopper ring until the end of the stopper
ring appears in the access hole.

Strike gently near the end of the ring with a punch
to bent the end upward.

Grasp the end of the ring with needle-nosed pliers
and pull the stopper ring out through the access
hole.

Heat the gear case to about 80°C (176°F) and |
remove the needle bearing by using the special &
tools.

TOOLS: V

Remover head, 15 mm 07936-KC10200 ' , :
Bearing remover shaft 07936-KC10100 or N - :
Bearing remover, 15 mm 07936-KC10500 NEEE BEARING b AEEES§ OLE
Remover weight 07741-0010201 or

07936-371020A or
07936-3710200
(U.S.A. only)

Install a new stopper ring into the groove in a new

bearing. .@ﬁ STOPPER RING

g

N
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FRONT DRIVING MECHANISM

Install the bearing into the compressor until it is
flush with the end of the tool.

TOOL:
Bearing clip compressor, 25 mm 070ME-HN8A100

Place the driver, attachment and pilot on the top of
the bearing and tape the driver to the compressor.

TOOLS:

Driver 07949-3710001
Attachment, 22 x 24 mm 07746-0010800
Pilot, 15 mm 07746-0040300

Place the bearing and tool assembly into a freezer
for at least 30 minutes.

Heat the gear case to 80°C (176°F).

Remove the bearing and tool assembly from the
freezer and drive the bearing into the gear case
using the special tools.

Only strike the driver once. If you strike it more than
once, the ring may slip out of the groove. If this hap-
pens, remove the ring and bearing, and install a
new ring.

Make sure that the stopper ring is securely set in the
groove of the gear case.

COMPRESSOR

(6

NEEDLE BEARING

DRIVER

STOPPER RING
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DIFFERENTIAL ASSEMBLY
CONE SPRING PINION BEARING
PINION SHIM
RING GEAR SHIM RING GEAR DIFFERENTIAL BEARING PINION GEAR
10 mm BOLT STOPPER RING
)

NEEDLE BEARING

GEAR CASE

2

8 mm BOLT
OIL SEAL

GEAR CASE COVER
DIFFERENTIAL BEARING

DIFFERENTIAL SHIM
LEFT FACE CAM

DIFFERENTIAL CASE
CAM FOLLOWERS

RIGHT FACE CAM

DIFFERENTIAL BEARING,
29x52x 12 mm

PINION BEARING, 6006 C5

O

ol |

)u3
DIFFERENTIALBEARING,
29x52x12 mm
NEEDLE BEARING,

15 x 25 x 16 mm | B
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FRONT DRIVING MECHANISM

Be careful not to
damage the oil seal
lips in the final
clutch.

Be sure to wear
heavy gloves to
avoid burns when
handling the heated
final clutch case.

PINION GEAR INSTALLATION

Install the shim and bearing onto the pinion gear.

NOTE:

e When the gear set, differential bearing, differen-
tial housing and/or gear case has been replaced,
use a 2.00 mm (0.079 in) thick shim for initial ref-
erence.

Press the pinion bearing onto the pinion gear.

TOOLS:
Driver, 40 mm I.D.
Attachment, 30 mm I.D.

07746-0030100
07746-0030300

Press the pinion gear/bearing assembly into the
front final clutch using the special tools.

TOOLS:
Press attachment
Universal bearing puller

07LME-GE20100
07631-0010000 or
equivalent commer-
cially available in
U.S.A.

U.S.A. only:

Heat the final clutch case to about 100°C (212°F).
Drop the pinion gear assembly into the warm final
clutch case.

Coat a new O-ring with grease and install it into the
groove in the front final clutch assembly.

PINION GEAR

PINION BEARING

PINION SHIM

DRIVER

/

ATTACHMENT
\ BEARING

PINION GEAR \_%

ATTACHMENT UNIVERSAL

BEARING PULLER

FINAL CLUTCH ASSEMBLY
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Keep dust and dirt
out of the differen-
tial housing.

Install the final clutch assembly onto the differential.
Install and tighten the three bolts.

TORQUE: 25 N-m (2.6 kgf-m, 19 Ibf-ft)

DIFFERENTIAL ASSEMBLY

Install the face cam into the differential housing.

Install the six cam followers A (rib) and six cam fol-
lowers B (flat) into the specified grooves in the
housing by two and two as shown.

Install the face cam onto the cam followers.

Measure the depth of the ring gear and record it
(page 18-20).

Measure the height of the housing-to-cam and
record it (page 18-20).

Calculate the shim thickness using the equation
below. The correct shim is nearly this dimension.

A=B-C-1.6mm

A: New shim thickness
B: Recorded ring gear depth
C: Recorded face cam height

Select the shim and install it onto the face cam.

Differential shims:

A: 1.3 mm (0.051 in) E: 1.7 mm (0.067 in)
B: 1.4 mm (0.055 in) F: 1.8 mm (0.071 in)
C: 1.5 mm (0.059 in) G: 1.9 mm (0.075 in)

D: 1.6 mm (0.063 in)

Install the cone spring with the concaved side facing
up (ring gear side).
Install the ring gear.

FRONT DRIVING MECHANISM

)

BOLTS

FINAL CLUTCH ASSEMBLY

CAM FOLLOWERS

HOUSING

CAM FACE

RING GEAR
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FRONT DRIVING MECHANISM

Install new ring gear bolts and tighten them in a
crisscross pattern in several steps.

TORQUE: 49 N-m (5.0 kgf-m, 36 Ibf-ft)

Inspect the slip torque (page 18-19).

If the slip torque is out of specification, perform the
shim adjustment. Replace the differential assembly
when the replacement shim is changed by 0.3 mm
or more from the selected shim (page 18-27).

RING GEAR
DIFFERENTIAL CASE ASSEMBLY

NOTE:

e When the gear set, bearing, differential housing
and/or gear case has been replaced, check the
tooth contact pattern (page 18-17).

Check the gear backlash (page 18-15).

Keep dust and dirt Clean the mating surface of the gear case and cover,
out of the case and being careful not to damage them.

COVe Blow compressed air through the breather hole in

the case cover.

Install the proper ring gear shims onto the differen-
tial assembly and install the assembly into the gear
case.
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FRONT DRIVING MECHANISM

Coat a new O-ring with grease and install it into the
gear case cover groove.

CASE COVER GEAR CASE

Install the case cover over the gear case.

O-RING DIFFERENTIAL ASSEMBLY

It is important to  Apply locking agent to the threads of the two 10 mm . I 8 mm BOLTS
m mm AL

turn the pinion gear bolts.

while tightening the Install the bolts and tighten them in several steps
bolts. If the ring until the cover evenly touches the gear case. Then,
gear shim is too while rotating the pinion gear, tighten the bolts to

thick, the gears will the specified torque in a crisscross pattern in sev- m/

lock after only light eral steps. |

tghtening. - +ORQUE: 10 mm bolt: 49 N-m (5.0 kgf-m, 36 Ibf-ft)
8 mm bolt: 25 N-m (2.6 kgf-m, 19 Ibf-ft)

Make sure that the gear assembly rotates smoothly
without binding.

PROPELLER SHAFT ASSEMBLY

PINION JOINT SEAL RUBBER
L WM SEAL RUBBER

/@ (6-8g9) /@ (5-89) PROPELLER SHAFT JOINT

Apply molybdenum disulfide grease to the seal rub-

bers. : /@EEAL RUBBERS

Apply 5 - 8 g of molybdenum disulfide grease to the
propeller shaft joint splines.

Set the spring and propeller shaft joint onto the pro-
peller shaft.

(6-8g9)

SPRING
PROPELLER SHAFT JOINT
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FRONT DRIVING MECHANISM

Install the boot over the propeller shaft joint while
compressing the spring.
Install the boot band into the boot groove.

DIFFERENTIAL INSTALLATION

Place the differential into the frame.

Install the right drive shaft onto the differential in
the same manner as on (page 18-11).

Install a new stopper ring into the groove in the pro-
peller shaft.

Apply 5 - 8 g of molybdenum disulfide grease to the
propeller shaft joint splines.

Install the propeller shaft assembly into the differen-
tial until the stopper ring seats in the pinion joint
groove.

Make sure that the stopper ring is seated properly |

by pulling on the pinion joint lightly.

Install the propeller shaft boot over the pinion joint
securely and the boot band into the boot groove.

PROPELLER SHAFT

BOOT

4 ) “.t’A‘ £

DRIVE SHAFT
X 7

PINION JOINT

BOOT BAND

PROPELLER SHAFT JOINT

PROPELLER SHAFT BOOT
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FRONT DRIVING MECHANISM

Coat a new O-ring with molybdenum disulfide A T -
grease and install it into the groove in the output \\\ I » O-RING
shaft. /@

Apply molybdenum disulfide grease to the output
shaft splines.

Apply molybdenum disulfide grease to the propeller
shaft joint splines.

Move the differential forward for maximum clear-
ance between the propeller shaft joint and output
shaft.

Install the propeller shaft joint over the output shaft.

Align the bolt holes in the differential and frame,
and install the 10 mm mounting bolt.

Connect the breather hose.

Install the spacer, 10 mm mounting bolt and nut.

Install the mounting bracket, 8 mm bolts, 8 mm
mounting bolt and nut.

Tighten the all mounting fasteners.

TORQUE: 10 mm: 44 N-m (4.5 kgf-m, 33 Ibf-ft)
8 mm: 22 N-m (2.2 kgf-m, 16 Ibf-ft)

Connect the front final clutch 2P (Green) connector
and install it onto the sensor cover stay.

Install the rear VS sensor, VS sensor cover stay and
three bolts, and tighten the bolts.

TORQUE: 10 N-m (1.0 kgf-m, 7 Ibf-ft)

Clamp the rear VS sensor wire and front final clutch
wire.
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FRONT DRIVING MECHANISM

Install the VS sensor cover while hooking it on the
boss on the case, and install and tighten the two
bolts.

TORQUE: 7 N-m (0.7 kgf-m, 5.1 Ibf-ft)

Install the front VS sensor, guard plate and two
bolts, and tighten the bolts.

TORQUE: 10 N-m (1.0 kgf-m, 7 Ibf-ft)

Install the following:

— left drive shaft (page 18-7)

— front grille (page 3-10)

- inner fenders (page 3-9)

— left front mud guard (page 3-8)

Fill the differential with the recommended oil (page \
4-16). )
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REAR DRIVING MECHANISM

SYSTEM COMPONENTS

34 N-m (3.5 kgf-m,
I 25 Ibf-ft)
a‘l

o ,.

7’ ((-@ \/
34 N-m (3.5 kgf-m, 25 Ibf-ft) ;?@/ A

34 N-m (3.5 kgf-m, 25 Ibf-ft)

19-2



REAR DRIVING MECHANISM

SERVICE INFORMATION

GENERAL

e Perform the gear contact pattern and backlash inspection whenever you replace the bearings, gears or gear case. The
extension lines from the gear engagement surfaces should intersect at one point.
e Protect the gear case with a shop towel or soft jaws while holding it in vise. Do not clamp it too tight as it could damage

the gear case.

e When using the lock nut wrench, use a deflecting beam type torque wrench 20 inches long. The lock nut wrench
increases the torque wrench’s leverage, so the torque wrench reading will be less than the torque actually applied to the
lock nut. The specification given is the actual torque applied to the lock nut, not the reading on the torque wrench. Do

not overtighten the lock nut. The specification later in the text gives both actual and indicated.

e Replace the ring and pinion gears as a set.
e For bearing replacement in the knuckle (page 16-7).

SPECIFICATIONS
Unit: mm (in)
ITEM STANDARD SERVICE LIMIT

Final drive Oil capacity At draining 78 cm?® (2.6 US oz, 2.7 Imp 02) -
At disassembly 90 cm?® (3.0 US oz, 3.2 Imp o2) -
Recommended oil Hypoid gear oil SAE #80 -
Gear backlash 0.05 - 0.25 (0.002 — 0.010) 0.4 (0.02)
Backlash difference - 0.2 (0.01)
Ring gear-to-stop pin clearance 0.3-0.6 (0.01-0.02) -

TORQUE VALUES

Final gear case pinion bearing lock nut

Pinion joint nut

Final gear case cover bolt (10 mm)
Final gear case cover bolt (8 mm)

Final gear case mounting nut (main frame)
Final gear case mounting nut (sub frame)

Sub-frame joint nut
Rear brake disc bolt

98 N-m (10.0 kgf-m, 72 Ibf-ft) Lock nut: replace with a new one. Stake.

108 N-m (11.0 kgf-m, 80 Ibf-ft) Apply locking agent to the threads.
49 N-m (5.0 kgf-m, 36 Ibf-ft) Apply locking agent to the threads.

25 N-m (2.6 kgf-m, 19 Ibf-ft)

34 N-m (3.5 kgf-m, 25 |bf-ft)

34 N-m (3.5 kgf-m, 25 Ibf-ft) Lock nut: replace with a new one.
39 N:m (4.0 kgf-m, 29 Ibf-ft) Lock nut: replace with a new one.

20 N-m (2.0 kgf-m, 14 Ibf-ft) ALOC bolt: replace with a new one.
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REAR DRIVING MECHANISM

TOOLS

Remover weight
07741-0010201

or 07936-371020A or 07936-3710200
(U.S.A. only)

Attachment, 52 x 55 mm
07746-0010400

Attachment, 62 x 68 mm
07746-0010500

Driver, 40 mm 1.D.
07746-0030100

Attachment, 25 mm [.D.
07746-0030200

Attachment, 35 mm |.D.
07746-0030400

Pilot, 30 mm
07746-0040700

Driver
07749-0010000

Lock nut wrench, 30 x 64 mm
07916-MB00002

Puller shaft
07931-ME40000

or 07931-ME4010B and 07931-
HB3020A (U.S.A. only)

Remover handle
07936-3710100

Bearing remover set, 177 mm
07936-3710300
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REAR DRIVING MECHANISM

Oil seal driver
07965-KE80200

)

J

o]
NS

not available in U.S.A.

Bearing clip compressor, 28 mm
070ME-HN8A200

Pinion puller base
07HMC-MM80110

or 07ZHMC-MMB8011A (U.S.A. only)

Driver attachment
07LAD-PW50500

Pinion holder
07SMB-HM70200

Puller attachment
07YMC-GCS0100

(not available in U.S.A.) or 07949-
3710001, 07746-0010700 and 07746-
0040400

TROUBLESHOOTING

Excessive noise
Worn or damaged bearing
Worn or scored splines

Worn pinion and ring gears

Oil level too low

Wobble or vibration in vehicle
¢ Axle not tightened properly
e Bent axle

Oil leak

¢ Qil level too high
e Clogged breather
* Damaged seals
* Loose case cover

Worn or damaged drive shaft, propeller shaft or universal joint

Excessive backlash between pinion and ring gears
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REAR DRIVING MECHANISM
REAR DRIVE SHAFT

REMOVAL

Remove the following. - , NU.TS AI\le
— wheel hub (page 16-6) B

— seat (page 3-4) &

Right drive shaft: Remove the right side cover (page 3-5).
Left drive shaft: Remove the oil filler lid (page 3-8).
Support the lower arm with a support block.
Remove the following:

— stabilizer link nut (to disconnect the link)
— two upper arm pivot nuts and bolts

UPPER ARM

— shock absorber upper mounting nut and bolt

Remove the shock absorber and upper arm off the
frame, and pivot the knuckle outward to release it
from the drive shaft.

To prevent damage Hold the inboard joint of the drive shaft and tug
to the gear case oil firmly to force the stopper ring at the drive shaft end

seal, hold the past the groove while prying with a screwdriver.
inboard joint hori-
zontal until the drive
shaft is clear of the
gear case.

llNBOARD JOINT

Remove the stopper ring.
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REAR DRIVING MECHANISM

Replace the band
with new ones
whenever remov-
ing them.

DISASSEMBLY/INSPECTION

Check the boots for cuts or other damage.

Check the drive shaft joints for excessive play or
noise by moving the joints in a circular direction.

If the outboard joint seems to be worn or damaged,
the drive shaft must be replaced.

NOTE:

e To replace the outboard boot, first remove the
inboard boot as described in the following steps.
Then remove the bands and outboard boot from
the inboard end of the shaft.

e The outboard joint cannot be disassembled.

Bend up the lock tabs and raise the band ends to
loosen the boot bands on the inboard side.
Remove the inboard boot band.

Remove the boot from the inboard joint.

Remove the following:

— stopper ring
— inboard joint

— snapring

— bearing

— inboard boot
- boot band B

OUTBOARD JOINT

INBOARD JOINT

TABS BAND END

INBOARD BOOT BAND

BAND B

STOPPER RING

BOOT

SNAP RING

BEARING
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REAR DRIVING MECHANISM

Replace their com- Check the following for wear or damage: INBOARD JOINT

ponents as an
assembly. /

— bearing cage
race

— steel balls

— inboard joint

BEARING

Remove the following: BOOT

— shaft boot band
— outboard boot band
— outboard boot

SHAFT BOOT BAND OUTBOARD BOOT BAND

ASSEMBLY

DRIVE SHAFT

SHAFT BOOT BAND

INBOARD JOINT

OUTBOARD BOOT

INBOARD BOOT BAND

{

BEARING RACE
INBOARD BOOT BANDB OUTBOARD BOOT BAND

BEARING CAGE
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REAR DRIVING MECHANISM

Each boot has an identification mark; “85-71L" for

the outboard and “BJ75” for inboard. “85-71L" BJ75

OUTBOARD BOOT INBOARD BOOT

Note the installation direction of the boot bands.

Forward direction \

-<«— TABS
Pack the outboard joint with 45 — 65 g of specified OUTBOARD BOOT
grease.
Specified grease: NKG106 (KYODO YUSHI) o
Install the following: @ BAND B

— outboard boot

— new shaft boot band
— new boot band B

— inboard boot

Do not tighten the bands at this time. Pack 40 -60 g

S
@ SHAFT BOOT BAND INBOARD BOOT

Install the bearing with the small O.D. facing the
drive shaft.

Install the snap ring with the chamfered side facing
to the bearing.

SNAP RING

BEARING
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REAR DRIVING MECHANISM

For band
installation direction
(page 19-9).

Pack the inboard joint with 60 - 80 g of specified
grease.

Specified grease: NKG205 (KYODO YUSHI)

Install the inboard joint over the bearing.
Install the stopper ring into the groove in the
inboard joint properly.

Install the inboard boot over the inboard joint
securely.

Pack 60 —80 g STOPPER RING

Be sure the length of the drive shaft to be set the fig-
ure given below.

DRIVE SHAFT LENGTH: 425.2 mm (16.74 in)

Install the shaft boot band and a new outboard boot
band onto the outboard boot.

Bend down each band end and secure it with the
lock tabs. Tap the lock tabs with a plastic hammer.

@ OUTBOARD
SHAFT BOOT BAND % BOOT BAND

Install the boot band B and a new inboard boot =

band onto the inboard boot. @
Bend down each band end and secure it with the N~ INBOARD BOOT BAND

lock tabs. Tap the lock tabs with a plastic hammer.

INBOARD JOINT
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REAR DRIVING MECHANISM

Be careful not to
damage the oil seal
in the gear case.

Insert the pivot
bolts from the
inside.

INSTALLATION

Install a new stopper ring into the groove in the
inboard joint splines.

5
o
STOPPER RING

Install the drive shaft by hoIdlng the inboard joint | INBOARD JOINT
until the stopper ring seats in the groove. -

Make sure the stopper ring is seated properly by
pulling on the inboard joint lightly.

Pack the lip cavities of the inner dust seal with 2.5 —
3 g of grease.

Set the upper arm and shock absorber into the
frame properly to fit the knuckle over the drive
shaft.

Install the upper arm pivot bolts and new nuts, and " 7
tighten them.

TORQUE: 34 N-m (3.5 kgf-m, 25 Ibf-ft)

Connect the stabilizer link into the upper arm with a
new nut and tighten it securely.

UPPER ARM
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REAR DRIVING MECHANISM

Install the shock absorber upper mounting bolt and
a new nut, and tighten it securely.

Install the following:
— wheel hub (page 16-9).

Right side: — right side cover (page 3-5)
Left side: — oil filler lid (page 3-8)
- seat (page 3-4).

FINAL DRIVE REMOVAL

Drain the final gear case oil (page 4-15).
Remove the following:

- engine guard (page 3-17)

— rear brake caliper without disconnecting the
brake hose (page 17-27)

— drive shafts (page 19-6)

Remove the following from the frame:

— pivot nuts and bolts
— suspension arm/shock absorber assemblies

;

LOWER ARM

Remove the brake hose clamp bolt.

Place a floor jack or — sub-frame joint nuts and bolts
other adjustable
support under the
sub-frame.

SUB-FRAME BOLTS AND NUTS
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REAR DRIVING MECHANISM

Lower the jack slightly and move it rearward to dis-
connect the propeller shaft. Remove the final drive
assembly out of the vehicle.

Remove the following:

breather hose
upper mounting nuts and bolts

—_
‘ BREATl-IER HOSE BOLTS AND NUTS

universal joint
O-rings (from the propeller shaft and output
shaft of the engine)

boot band

joint boot (off the pinion joint)
propeller shaft

spring

disc bolts

brake disc

BOOT

PROPELLER SHAFT

mounting nuts and bolts
final drive assembly

BOLTS AND NUTS
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REAR DRIVING MECHANISM

FINAL DRIVE INSPECTION
PROPELLER SHAFT

For boot and seal Check the splines for wear or damage.
replacement (page If damaged, check the universal joint and output
19-27). shaft also.
Check the seal rubber for fatigue or damage.
Check the boot for cuts or damage. SEAL RUBBER

BOOT

UNIVERSAL JOINT

Check the boot for cuts or other damage.
Check that the joint moves smoothly without bind-
ing or noise.

FINAL DRIVE OPRRATION

Turn the pinion joint and check that the gear turns
smoothly and quietly without binding.

If the gears do not turn smoothly or quietly, the
gears and/or bearing may be damaged or faulty.
They must be checked after disassembly; replace
faulty parts/assemblies as required.
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REAR DRIVING MECHANISM

UNIVERSAL JOINT

UNIVERSAL JOINT DISASSEMBLY/
ASSEMBLY

Bend up the lock tabs and raise the band ends to
loosen the boot bands.

Remove the joint boot.

Apply molybdenum disulfide grease to the joint BAND END
bearing.

Install the boot and set it onto the universal joint
properly.

TABS BOOT

Install new boot bands so the band ends are facing

opposite the forward direction.

Vi f h ide:
Bend down each band end and secure it with the lewed from the rear side

lock tabs. Tap the lock tabs with a plastic hammer.
Forward direction \

TABS

END

T

§
S BAND

19-15



REAR DRIVING MECHANISM

FINAL DRIVE DISASSEMBLY/
INSPECTION

BACKLASH INSPECTION

Remove the oil filler cap.

Install the special tool into the pinion joint, and set
the final drive assembly and tool in a vise.

TOOL:

Pinion holder 07SMB-HM70200

Install the drive shaft into the final drive assembly
and hold it.

Set a horizontal type dial indicator on the ring gear
through the filler hole.
Turn the ring gear back and forth with the drive
shaft to read backlash.

STANDARD: 0.05-0.25 mm (0.002-0.010 in)
SERVICE LIMIT: 0.4 mm (0.02 in)

Remove the dial indicator. Turn the ring gear 120°
and measure backlash.

Repeat this procedure once more.

Compare the difference of the three measurements.

SERVICE LIMIT: 0.2 mm (0.01 in)

If the difference in measurements exceeds the ser-

vice limit, it indicates that the bearing is not LEFT SHIM
installed squarely, or the case is deformed.

Inspect the bearings and case.

If the backlash is excessive, replace the ring gear

right shim with a thinner one.

If the backlash is too small, replace the ring gear -
right shim with a thicker one.

Backlash is changed by about 0.06 mm (0.002 in) -
when thickness of the spacer is changed by 0.12 v
mm (0.005 in).

NOTE:

e Ten different shims (from A to J) are available in RIGHT SHIM

thickness increments of 0.06 mm (0.002 in).

Ring gear shims:

PINION
HOLDER

RING GEAR

A: 1.64 mm (0.064 in)
B: 1.70 mm (0.067 in)
C: 1.76 mm (0.069 in)
D: 1.82 mm (0.072 in)
E: 1.88 mm (0.074 in)

F: 1.94 mm (0.076 in)
G: 2.00 mm (0.079 in)
H: 2.06 mm (0.081 in)
I: 2.12 mm (0.083 in)

J: 2.18 mm (0.086 in)

Change the left shim thickness in an opposite
amount of what the right shim was changed; If the
right shim was replaced with a 0.12 mm (0.005 in)
thicker one, replace the left shim with a 0.12 mm
(0.005 in) thinner one.
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REAR DRIVING MECHANISM

FINAL GEAR CASE DISASSEMBLY

Loosen the cover bolts in a crisscross pattern in sev-
eral steps and remove them.

Pry the cover at the prying points using a screw- COVER
driver and remove the case cover.

Remove the O-ring.

PRYING POINTS

Remove the ring gear and shims. BEARING

RING GEAR

BEARING INSPECTION

Turn the inner race of each bearing in the gear case
and case cover with your finger. The bearings
should turn smoothly and quietly. Also check that
the bearing outer race fits tightly in the case and
cover.

For ring gear bearing replacement (page 19-21).

BEARINGE\ BEARING
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REAR DRIVING MECHANISM

GEAR TOOTH CONTACT PATTERN
CHECK

Keep dust and dirt  Clean the mating surfaces of the gear case and RING GEAR
out of the case and cover.
cover.

Apply thin coat of Prussian Blue to the pinion gear Apply Prussian Blue

teeth for a tooth contact pattern check.
Install the ring gear shims onto the ring gear.

Install the ring gear with the shims into the gear
case.

Align the bolt holes and install the case cover.

It is important to  Install the cover bolts and tighten them in several
turn the pinion  steps until the cover evenly touches the gear case.
while tightening the Then, while rotating the pinion gear, tighten the
bolts. If the ring bolts to the specified torque in a crisscross pattern
gear shims is too in several steps.

thick, the gears will - yopqE.

lock aft ly light
T ohtening. 10 mm bolt: 49 N-m (5.0 kgf-m, 36 Ibf.ft)
8 mm bolt: 25 N-m (2.6 kgf-m, 19 Ibf-ft)

8 mm BOLTS

Remove the oil filler cap. NORMAL:

Rotate the ring gear several times in both directions
of rotation.

Check the gear tooth contact pattern through the oil
filler hole. bl —
The pattern is indicated by the Prussian Blue
applied to the pinion.

Contact is normal if the Prussian Blue is transferred
to the approximate center of each tooth, but slightly
to the heel side and to the flank side. FLANK  FLANK

If the pattern are not correct, remove and change
the pinion shim with one of an alternate thickness. g:g\E/E g%AEST
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REAR DRIVING MECHANISM

Take care not to
drop the final drive
assembly from the

vise.

Replace the pinion shim with a thicker one if the

contact pattern is too high, toward the face. TOO HIGH:

—

@_

FACE FACE

{&%

DRIVE SIDE COAST SIDE

Replace the pinion shim with a thinner one if the
contact pattern is too low, toward the flank.

The pattern will shift about 0.5 - 1.0 mm (0.02 - 0.04 -
in) when the thickness of the shim is changed by
0.12 mm (0.005 in).

Pinion gear shims:
A: 1.82 mm (0.072 in) F: 2.12 mm (0.083 in)
B: 1.88 mm (0.074 in) G: 2.18 mm (0.086 in)
[

TOO LOW:

C: 1.94 mm (0.076 in)
D: 2.00 mm (0.079 in)
E: 2.06 mm (0.081 in)

FLANK FLANK

For pinion shim replacement (page 19-20).

PINION GEAR REMOVAL

Install the special tool into the pinion joint, and set
the final drive assembly and tool in a vise.

TOOL:
Pinion holder 07SMB-HM70200

DRIVE SIDE COAST SIDE

PINION JOINT
N Y7,

Loosen the pinion joint nut, and remove the joint
nut and pinion joint.

PINION HOLDER

Remove the oil seals and O-ring. OIL SEALS
@
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REAR DRIVING MECHANISM

Be careful that Unstake the pinion bearing lock nut with a drill or
metal particles do grinder.
not enter the bear-
ing and the threads
of the case are not
damaged.

Unstake LOCK NUT

Remove the lock nut using the special tool.

LOCK NUT
TOOL: WRENCH

Lock nut wrench, 30 x 64 mm  07916-MB00002

Install the special tools onto the pinion gear shaft
and gear case.

TOOLS:

Pinion puller base 07HMC-MM80110 or
07HMC-MM8011A
(U.S.A. only)

Puller shaft 07931-ME40000 or
07931-ME4010B and
07931-HB3020A
(U.S.A. only)

Pull the pinion gear assembly out from the gear

case.

PINION GEAR BEARING/SHIM

REPLACEMENT

Pull the pinion bearing from the shaft with a com-
mercially available bearing puller.

Remove the pinion shim.
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REAR DRIVING MECHANISM

Install the shim and bearing onto the pinion gear.

NOTE:

e When the gear set, ring gear bearing, and/or gear
case has been replaced, use a 2.00 mm (0.79 in)
thick shim for initial reference.

SHIM

BEARING

PINION GEAR

Press the pinion gear in the bearing until it is seated
by supporting the bearing with the special tool.

TOOL:
Attachment, 25 mm I.D. 07746-0030200

ATTACHMENT

CASE BEARING REPLACEMENT
RING GEAR BEARING

Remove the oil seals from the case and cover. OIL SEAL BEARING

Drive the bearings out of the case and cover.

Drive each new bearing using the special tools.

TOOLS: DRIVER
Case cover:

Driver 07749-0010000

Attachment, 62 x 68 mm  07746-0010500

Pilot, 30 mm 07746-0040700
Gear case:

Driver 07749-0010000

Attachment, 52 x 55 mm  07746-0010400 N

Pilot, 30 mm 07746-0040700 \ O

ATTACHMENT/PILOT

e A
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REAR DRIVING MECHANISM

Be sure to wear
heavy gloves to
avoid burns when
handling the heated
gear case. Using a
torch to heat the
gear case may
cause warpage.

Tape the clip com-
pressor to the
driver for bearing
installation.

Apply grease to new oil seal lips.

Install each oil seal with the metal side facing out so
the exposed height is 4 mm (0.16 in) evenly (the
rubber edge flush with the cover).

DRIVER

TOOLS:
Attachment, 35 mm I.D. 07746-0030400
Driver, 40 mm I.D. 07746-0030100

)
ATTACHMENT

PINION NEEDLE BEARING

Remove the stopper ring by rotating it until the end "l
of the stopper ring appears in the access hole. 53
Strike gently near the end of the ring with a punch '
to bend the end upward. &
Grasp the end of the ring with needle-nosed pliers |
and pull the stopper ring out through the access
hole.

Heat the gear case to 80°C (176°F) and remove the
needle bearing by using the special tool.

TOOLS:

Bearing remover, 177 mm 07936-3710300

Remover handle 07936-3710100 - N

Remover weight 07741-0010201 or ' & 'ACCESS HOLE

07936-371020A or =
07936-3710200
(U.S.A. only)

Remove the bearing cage and bearings from the ~
inside of the pinion bearing to allow the special tool fheng STOPPER RING
to grip the bearing. L

Install the stopper ring into the groove in the bear-
ing.

Install the bearing into the special tool until the
bearing is flush with the end of the tool.

TOOL:

Bearing clip compressor, 28 mm 070ME-HN8A200

Freeze the pinion bearing with the tool onice orin a
freezer.

Heat the gear case to 80°C (176°F).
COMPRESSOR

Drive the pinion bearing into the gear case using the

special tools as follows. DRIVER

TOOLS:

Puller attachment 07YMC-GCS0100
(not available in
U.S.A) or

Driver 07949-3710001

Attachment, 24 x 26 mm 07746-0010700

Pilot, 177 mm 07746-0040400

Only strike the driver once. If you strike it more than
once, the stopper ring may slip out of the groove.

If this happens, remove the ring and bearing, and / - \

install a new one again. 7y =S ATTACHMENT

Make sure that the stopper ring is securely set in the
groove of the gear case.
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REAR DRIVING MECHANISM

FINAL DRIVE ASSEMBLY

OIL SEAL GEAR CASE

RING GEAR BEARING

STOPPER RING
PINION NEEDLE BEARING

SHIM

RING GEAR
PINION GEAR

SHIM

SHIM RING GEAR BEARING

PINION BEARING

/

SHIM

OIL SEAL

OUTER OIL SEAL GEAR CASE COVER

PINION JOINT

BRAKE DISC

PINION GEAR INSTALLATION

Keep the driver Drive the pinion gear assembly into the gear case.
centered with the

bearing outer race TOOL:
during installation. Oil seal driver 07965-KE80200 (not
available in U.S.A.)

OIL SEAL DRIVER




REAR DRIVING MECHANISM

U.S.A. only:

Be sure to wear Freeze the pinion gear and bearing.
heavy gloves to Heat the gear case to 80°C (176°F).
avoid burns when Drop the cold pinion assembly into the warm gear
handling the heated case.
gear case. Using a
torch to heat the
gear case may
cause warpage.

!{r;ztlfjlll a new lock nut and tighten it using the special 2 LOCK NUT WRENCH

TOOL:
Lock nut wrench, 30 x 64 mm  07916-MB00002

Refer to torque  TORQUE:
wrench reading  Actual: 98 N-m (10.0 kgf-m, 72 Ibf-ft)

information on  |ndicated: 89 N-m (9.1 kgf-m, 66 Ibf-ft)
“Service Informa-

tion” (page 19-3).

Be careful not to  Stake the lock nut into the case groove.
damage the threads
of the case.

Stake .@ﬁ LOCK NUT

=

Coat a new O-ring with grease and install it onto the
pinion gear shaft.

Apply grease to the lips of new oil seals
Install the inner oil seal (70 mm 0.D.) into the gear
case until it is flush with the stepped edge.

TOOL:
Driver attachment 07LAD-PW50500
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REAR DRIVING MECHANISM

Be sure to wear
heavy gloves to
avoid burns when
handling the heated
case cover. Using a
torch to heat the
case cover may
cause warpage.

Install the outer oil seal (75 mm 0.D.) into the gear 5
case until it is flush with the gear case outer surface, @ __&4 OIL SEAL
using the same tool.

Clean the threads of the pinion gear shaft thor-
oughly.

Install the pinion joint onto the pinion gear shaft,
being careful not to damage the oil seal lips.

Apply locking agent to the threads of the pinion
joint nut and screw it in by hand as far as it goes.
Hold the pinion joint with the special tool and
tighten the joint nut.

TOOL:
Pinion holder 07SMB-HM70200

TORQUE: 108 N-m (11.0 kgf-m, 80 Ibf-ft)

PINION HOLDER

RING GEAR CLEARANCE INSPECTION

Install the ring gear with the shim into the case
cover.

RING GEAR

Measure the clearance between the ring gear and
stop pin with a feeler gauge.

CLEARANCE: 0.3 - 0.6 mm (0.01 — 0.02 in)

Remove the ring gear.

If the clearance is not within specification, heat the
case cover to approximately 80°C (176°F) and
remove the stop pin by tapping the cover.

Install a stop pin shim to obtain the correct clear-
ance.

STOP PIN SHIMS:
A: 0.10 mm (0.004 in)
B: 0.15 mm (0.006 in)

Drive the stop pin into the case cover.

STOPPIN ‘w SHIM
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REAR DRIVING MECHANISM

FINAL GEAR CASE ASSEMBLY

NOTE:

* When the gear set, bearing, and/or gear case has
been replaced, check the tooth contact pattern
check (page 19-18).

Check the gear backlash (page 19-16).

Keep dust and dirt Clean the mating surface of the gear case and cover, |
out of the case and being careful not to damage them.

COVe Blow compressed air through the breather holes in

the gear case and cover.

Install the proper ring gear shims onto the ring gear

and install them into the gear case. RING GEAR

SHIM <

Coat a new O-ring with grease and install it into the
cover groove.

Install the case cover onto the gear case.

Apply locking agent to the threads of the two 10-
mm bolts.

It is important to  Install the cover bolts and tighten them in several
turn the pinion steps until the cover evenly touches the case. Then,
while tightening the while rotating the pinion gear, tighten the bolts to
bolts. If the ring the specified torque in a crisscross pattern in sev-
gear shim is too eral steps.
thick, the gears will TORQUE:

lock after only light
O ahtening. 10 mm bolt: 49 N-m (5.0 kgf-m, 36 Ibf.ft)
8 mm bolt: 25 N-m (2.6 kgf-m, 19 Ibf-ft)

Check that the gear assembly turns smoothly with-
out binding.

8 mm BOLTS
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REAR DRIVING MECHANISM

FINAL DRIVE INSTALLATION

Install the final drive assembly onto the sub-frame
by inserting the mounting bolts from the left side.
Install new mounting nuts but do not tighten them
yet.

FINAL DRIVE ASSEMBLY g

Install the brake disc with the stamp facing the
engine side. Install new disc bolts and tighten them
in a crisscross pattern in several steps.

TORQUE: 20 N-m (2.0 kgf-m, 14 Ibf-ft)

BRAKE DISC

Install a new seal rubber onto the seal groove in the
propeller shaft in the direction as shown.

Install the joint boot onto the boot groove and the
boot band into the band groove in the boot.

Apply molybdenum disulfide grease to the seal rub-
ber outer surface.

Apply 5 -8 g of molybdenum disulfide grease to the
pinion joint splines.

Install the spring into the propeller shaft.

Set the propeller shaft into the pinion joint while
compressing the spring, then install the boot over
the pinion joint groove securely and secure it with
the boot band.

Be sure the propeller shaft is installed properly by
pulling on the shaft lightly.
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REAR DRIVING MECHANISM

Be careful not to
disconnect the pro-
peller shaft and uni-
versal joint.

Coat a new O-ring with molybdenum disulfide
grease and install it into the groove in the output
shaft.

Apply molybdenum disulfide grease to the splines
of the both sides in the universal joint and install it
onto the output shaft until it is fully seated.

Coat a new O-ring with molybdenum disulfide
grease and install it into the propeller shaft groove.

Put the final drive assembly on a floor jack or other
adjustable support and place the assembly under
the main frame.

While adjusting the jack height, move the final drive
assembly forward and connect the propeller shaft
into the universal joint.

Set the final drive assembly into the main frame and

seat the propeller shaft securely to align the bolt |

holes, then insert the mounting bolts from the left
side.
Install new mounting nuts but do not tighten them
yet.

Route the breather hoses properly (page 1-20) and
connect them.

Insert the sub-frame joint bolt bolts from the inside.
Install new joint nuts.

Tighten the four mounting nuts and joint nuts alter-
nately.

TORQUE:
Joint nut:
34 N-m (3.5 kgf-m, 25 Ibf-ft)
Mounting bolt (main frame):
34 N-m (3.5 kgf-m, 25 Ibf-ft)
Mounting bolt (sub-frame):
39 N-m (4.0 kgf-m, 29 Ibf-ft)

— SN S
EATHER HOSE

=
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REAR DRIVING MECHANISM

Install the brake hose clamp and tighten the brake
house clamp bolt securely.

BOLT

Install each lower arm of the suspension arm/shock o5 = arianer
absorber assemblies into the frame and insert each DRIVE ?HAFT
pivot bolt from the rear side. { N

Install new pivot nuts and tighten them.

TORQUE: 34 N-m (3.5 kgf-m, 25 Ibf-ft)

Install the following:

— drive shafts (page 19-11)
— brake caliper (page 17-32)
- engine guard (page 3-17)

Fill the gear case with the recommended oil (page 4- ‘
15).

LOWER ARM

19-29



MEMO




20. BATTERY/CHARGING SYSTEM

COMPONENT LOCATION -----eeeeenrrerennnnnnnnns 20-2
SYSTEM DIAGRAI -+--c-ceerersenererserersenersesees 20-2
SERVICE INFORMATION - :-eceerrmnnrmnimnnnnnnnns 20-3
TROUBLESHOOTING -+++eeesesersereresesssesserens 20-5

BATTERY - eeeeeseeseessessseessesssssssnesssesssssssssesans 20-6
CHARGING SYSTEM INSPECTION ----+----+ 20-7
ALTERNATOR CHARGING COIL :-:reeereeeeeess 20-8
REGULATOR/RECTIFIER «+-eeeeeeeeseesseesaseasnes 20-9

20-1




BATTERY/CHARGING SYSTEM

COMPONENT LOCATION

REGULATOR/
RECTIFIER

BATTERY

SYSTEM DIAGRAM

MAIN FUSE 30A
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— ,J;
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BATTERY
REGULATOR/RECTIFIER

ALTERNATOR
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BATTERY/CHARGING SYSTEM

SERVICE INFORMATION
GENERAL

AWARNING

e The battery gives off explosive gases; keep sparks, flames and cigarettes away. Provide adequate ventilation when
charging.

¢ The battery contains sulfuric acid (electrolyte). Contact with skin or eyes may cause severe burns. Wear protective
clothing and a face shield.
— If electrolyte gets on your skin, flush with water.
— If electrolyte gets in your eyes, flush with water for at least 15 minutes and call a physician immediately.

¢ Electrolyte is poisonous.
— If swallowed, drink large quantities of water or milk and call your local Poison Control Center or a physician

immediately.

e Always turn the ignition switch to OFF before disconnecting any electrical component.

e Some electrical components may be damaged if terminals or connectors are connected or disconnected while the igni-

tion switch is ON and current is present.

For extended storage, remove the battery, give it a full charge, and store it in a cool, dry space.

For a battery remaining in a stored vehicle, disconnect the negative battery cable from the battery.

The maintenance free battery must be replaced when it reaches the end of its service life.

The battery can be damaged if overcharged or undercharged, or if left to discharge for long period. These same condi-

tions contribute to shortening the “life span” of the battery. Even under normal use, the performance of the battery

deteriorates after 2-3 years.

e Battery voltage may recover after battery charging, but under heavy load, the battery voltage will drop quickly and
eventually die out. For this reason, the charging system is often suspected as the problem. Battery overcharge often
results from problems in the battery itself, which may appear to be an overcharging symptom. If one of the battery cells
is shorted and battery voltage does not increase, the regulator/rectifier supplies excess voltage to the battery. Under
these conditions, the electrolyte level goes down quickly.

e Before troubleshooting the charging system, check for proper use and maintenance of the battery. Check if the battery
is frequently under heavy load, such as having the headlight and taillight on for long periods of time without riding the
vehicle.

e The battery will self-discharge when the vehicle is not in use. For this reason, charge the battery every two weeks to pre-
vent sulfation from occurring.

e Filling a new battery with electrolyte will produce some voltage, but in order to achieve its maximum performance,
always charge the battery. Also, the battery life is lengthened when it is initially charged.

e When checking the charging system, always follow the steps in the troubleshooting (page 20-5).

e For alternator removal/installation (page 11-9).

BATTERY CHARGING

e Turn power ON/OFF at the charger, not at the battery terminal.

e For battery charging, do not exceed the charging current and time specified on the battery. Using excessive current or
extending the charging time may damage the battery.

e Quick charging should only be done in an emergency; slow charging is preferred.

BATTERY TESTING

Refer to the instructions in the Operation Manual for the recommended battery tester for details about battery testing. The
recommended battery tester puts a “load” on the battery so that the actual battery condition can be measured.

Recommended Battery Tester: BM-210-AH (U.S.A. only), BM-210, BATTERY MATE (MTP08-0192, U.S.A. only) or equivalent
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BATTERY/CHARGING SYSTEM

SPECIFICATIONS
ITEM SPECIFICATIONS
Battery Capacity 12V - 18 Ah
(YTX20L-BS) Current leakage 1 mA maximum
Voltage Fully charged 13.0-13.2V
(20°C/68°F) Needs charging Below 12.3V
Charging cur- Normal 1.8A/5-10h
rent Quick 9.0A/1.0h
Alternator Capacity 360 W/5,000 rpm (min™)
Charging coil resistance (20°C/68°F) 0.1-1.0Q
TOOLS
Battery tester Christie battery charger Battery Mate tester/charger
BM-210-AH (U.S.A. only) MC1012/2 (U.S.A. only) MTP08-0192 (U.S.A only)

MATIC BATTERY CHARGE

CHRISTIE |
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BATTERY/CHARGING SYSTEM

TROUBLESHOOTING

BATTERY IS DAMAGED OR WEAK

1.

Battery Test
Remove the battery (page 20-6).

Check the battery condition using the recommended battery tester.

RECOMMENDED BATTERY TESTER: BM-210-AH (U.S.A. only), BM-210,
BATTERY MATE (MTP08-0192, U.S.A. only) or equivalent

Is the battery in good condition?

No - Faulty battery

YES - GO TO STEP 2.

Current Leakage Test

Install the battery (page 20-6).

Check the battery current leakage test (Leak test: page 20-7).

Is the current leakage below 1 mA?

YES - GO TO STEP4.

NO - GOTO STEP3.

Current Leakage Test With Regulator/Rectifier Connector Disconnected
Disconnect the regulator/rectifier connector and recheck the battery current leakage.
Is the current leakage below 1 mA?

YES - Faulty regulator/rectifier

NO - e Shorted wire harness
e Faulty ignition switch

Alternator Charging Coil Inspection

Check the alternator charging coil (page 20-8).

Is the alternator charging coil resistance within 0.1 - 1.0Q2 (20°C/68°F)?

YES - GO TO STEP5.

NO - Faulty charging coil

Charging Voltage Inspection

Measure and record the battery voltage using a digital multimeter (page 20-6).
Start the engine.

Measure the charging voltage (page 20-8).

Compare the measurements to the results of the following calculation.
STANDARD: Measured BV < Measured CV < 15.5V

e BV = Battery voltage

e CV = Charging voltage

Is the measured charging voltage within the standard voltage?

YES - Faulty battery

NO - GOTO STEP6.

Regulator/Rectifier System Inspection

Check the voltage and resistance at the regulator/rectifier connector (page 20-9).
Are the measurements correct?

YES - Faulty regulator/rectifier

NO - e Open circuitin related wire
e Loose or poor contacts of related terminal
e Shorted wire harness
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BATTERY/CHARGING SYSTEM
BATTERY

BATTERY REMOVAL/INSTALLATION

Remove the two bolts and the battery cover.

BATTERY COVER

With the ignition switch OFF, disconnect the nega-
tive (-) cable first, then disconnect the positive (+)
cable by removing each terminal bolt.

Remove the battery holder band.

Remove the battery.

Connect the posi- Install the battery in the reverse order of removal
tive terminal first with the proper wiring as shown.
and then the nega-

. After installing the battery, coat the terminals with
tive cable.

clean dielectric grease.

=

= /A (@
OLDER BAND -

BATTERY CASE
REMOVAL/INSTALLATION

Remove the rear fender (page 3-14). " BKT'I-'EI;( CASE
Remove the starter relay switch from the battery HESIFaN
case.

Remove the four bolts and battery case.

Installation is the reverse order of removal.

VOLTAGE INSPECTION

Remove the battery cover (page 20-6).

Measure the battery voltage using a commercially ‘C
available digital multimeter.
VOLTAGE:
Fully charged: 13.0 - 13.2V
Under charged: Below 12.3V

Il YUASA

SUPER M F
SEALED 'PAFECTA

YTX20L-BS
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BATTERY/CHARGING SYSTEM

BATTERY TESTING

Remove the battery (page 20-6).

Refer to the instructions that are appropriate to the
battery testing equipment available to you.

TOOL:

Battery tester BM-210-AH (U.S.A. only), BM-210,
BATTERY MATE (MTP08-0192,
U.S.A. only) or equivalent

BATTERY CHARGING (U.S.A. only)

Remove the battery (page 20-6).

Refer to the instructions that are appropriate to the
battery charging equipment available to you.

TOOL:

Battery charger Christie battery charger (MC1012/
2, U.S.A. only), BATTERY MATE
(MTP08-0192, U.S.A. only) or
equivalent

CHARGING SYSTEM INSPECTION
CURRENT LEAKAGE INSPECTION

Remove the battery cover (page 20-6).

NEGATIVE (-) CAB :
Turn the ignition switch OFF and disconnect the jE d J IVE (=) TERMINAL
negative (-) cable from the battery. : , ur

Connect the ammeter (+) probe to the negative (-)
cable and the ammeter (-) probe to the battery (-)
terminal. iy ! 1| @
With the ignition switch turned OFF, check for cur- ] ; B : = (-) PROBE
rent leakage. B\ -

e When measuring current using a tester, setitto a Fis
high range, and then bring the range down to an

\ “ - \ \ )
appropriate level. Current flow higher than the BES8 ;
Ea =D 'PAFECTA

range selected may blow out the fuse in the
tester.

* While measuring current, do not turn the ignition
switch ON. A sudden surge of current may blow
out the fuse in the tester.

SPECIFIED CURRENT LEAKAGE: 1 mA maximum

If current leakage exceeds the specified value, a
shorted circuit is likely.

Locate the short by disconnecting connections one
by one and measuring the current.
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BATTERY/CHARGING SYSTEM
CHARGING VOLTAGE INSPECTION

Remove the battery cover (page 20-6).

Be sure the battery is in good condition before per- C
forming this test.

Warm up the engine to normal operating tempera-
ture.

Connect the multimeter between the battery posi-
tive (+) and negative (-) terminals.

NOTICE ’ Wl YUASA

e To prevent a short, make absolutely certain & ¥
which are the positive (+) and negative (-) termi- ; i N YTX20L-BS e
nals or cables. 1 N 3 -

e Do not disconnect the battery or any cable in the
charging system without first switching off the
ignition switch. Failure to follow this precaution
can damage the tester or electrical components.

With the headlights on, measure the voltage on the
multimeter when the engine runs at 5,000 rpm
(min™).

STANDARD: Measured BV < Measured CV < 15.5 V
BV = Battery voltage (page 20-6)
CV = Charging voltage

ALTERNATOR CHARGING COIL
INSPECTION

Remove the right side cover (page 3-5).

Disconnect the alternator 5P (Natural) connector.
Check the connector for loose contacts or corroded
terminals.

Measure the resistance between the Yellow wire
terminals of the alternator side connector.

STANDARD: 0.1 - 1.0 Q (at 20°C/68°F)

Check for continuity between each Yellow wire ter-
minal of the alternator side connector and ground.
There should be no continuity.

Replace the alternator stator if resistance is out of
specification, or if any wire has continuity to
ground.

Alternator stator replacement (page 11-9).
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BATTERY/CHARGING SYSTEM

REGULATOR/RECTIFIER
WIRE HARNESS INSPECTION

Remove the two bolts and regulator/rectifier.
Disconnect the regulator/rectifier 3P (Gray) and 3P
(Black) connectors.

Check the connectors for loose contacts or corroded
terminals.

BATTERY LINE

Measure the voltage between the Red wire terminal
and ground.
There should be battery voltage at all times.

GROUND LINE

Check the continuity between the Green wire termi-
nal and ground.
There should be continuity at all times.

CHARGING COIL LINE

Measure the resistance between the Yellow wire ter-
minals.

STANDARD: 0.1 - 1.0 Q (at 20°C/68°F)

Check for continuity between each Yellow wire ter-
minal and ground.
There should be no continuity.
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IGNITION SYSTEM

COMPONENT LOCATION
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IGNITION SYSTEM

SERVICE INFORMATION
GENERAL

e Some electrical components may be damaged if terminals or connectors are connected or disconnected while the igni-
tion switch is ON and current is present.

When servicing the ignition system, always follow the steps in the troubleshooting table on page 21-4.

This ignition system is controlled by PCM.

The ignition timing cannot be adjusted since the PCM is factory preset.

The PCM may be damaged if dropped. Also, if the connector is disconnected when current is flowing, the excessive
voltage may damage the PCM. Always turn off the ignition switch before servicing.

e A faulty ignition system is often related to poor connections. Check those connections before proceeding.

e Make sure the battery is adequately charged. Using the starter motor with a weak battery results in a slower engine
cranking speed as well as no spark at the spark plug.

This vehicle's spark plug is equipped with iridium type electrode. Do not use any spark plug other than specified.

For CKP sensor removal/installation (page 11-9).

For ignition switch servicing (page 23-6).

For engine stop switch inspection (page 23-7).

For gear position switch servicing (page 14-44).

SPECIFICATION
ITEM SPECIFICATIONS
Spark plug Standard IFR5L11 (NGK)
VK16PRZ11 (DENSO)
For extended high speed IFR6L11 (NGK)
riding VK20PRZ11 (DENSO)
Spark plug gap 1.0-1.1 mm (0.039 - 0.043 in)
Ignition coil peak voltage 100 V minimum
CKP sensor peak voltage 0.7 V minimum
Ignition timing (“F” mark) 15° BTDC at idle
TORQUE
Spark plug 22 N-m (2.2 kgf-m, 16 Ibf-ft)
Timing hole cap 10 N-m (1.0 kgf-m, 7 Ibf-ft)
TOOLS
IgnitionMate peak voltage tester Peak voltage adaptor Test probe
MTP07-0286 (U.S.A. only) 07HGJ-0020100 07ZAJ-RDJA110

S

(not available in U.S.A.) with com-
mercially available digital
multimeter (impedance 10 MQ/DCV
minimum) or

Imrie diagnostic tester (model 625)
(not available in U.S.A.)
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IGNITION SYSTEM

TROUBLESHOOTING

¢ Inspect the following before diagnosing the system:
— Faulty spark plug
— Loose spark plug cap or spark plug wire connection

— Water got into the spark plug cap (leaking the ignition coil secondary voltage)

No spark at spark plug

UNUSUAL CONDITION

PROBABLE CAUSE (Check in numerical order)

Ignition coil
primary
voltage

Low peak voltage.

Pown

Incorrect peak voltage adapter connections. (System is
normal if measured voltage is over the specifications
with reverse connections.)

The multimeter impedance is too low.

Cranking speed is too slow (battery is under charged).
The sampling timing of the tester and measured pulse
were not synchronized. (System is normal if measured
voltage is over the standard voltage at least once.)
Poorly connected connectors or an open circuit in the
ignition system.

Faulty ignition coil.

Faulty Powertrain Control Module (PCM) (when above
No.1 through 6 are normal).

No peak voltage.

orw

o

Incorrect peak voltage adaptor connections. (System is
normal if measured voltage is over the specifications
with reverse connections.)

. Battery is undercharged. (Large voltage drop when the

engine is started.)

Faulty ignition switch or engine stop switch.

Loose or poorly connected PCM connectors.

No voltage at the Black/white (power source) wire of the
PCM.

Open circuit or poor connection in the Green (ground)
wire of the PCM.

Faulty peak voltage adaptor.

Faulty CKP sensor (Measure peak voltage)

Faulty PCM (when above No. 1 through 8 are normal).

Peak voltage is normal, but no spark
jumps at the plug.

S0

N

Faulty spark plug or leaking ignition coil secondary cur-
rent.
Faulty ignition coil.

CKP sensor Low peak voltage.

The multimeter impedance is too low; below 10 MQ/
DCV.

Cranking speed is too slow (battery is under charged).
The sampling timing of the tester and measured pulse
were not synchronized. (System is normal if measured
voltage is over the standard voltage at least once.)
Faulty CKP sensor (when above No. 1 through 3 are nor-
mal).

No peak voltage.

JEEY

Faulty peak voltage adaptor.
Faulty CKP sensor
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IGNITION SYSTEM

IGNITION SYSTEM INSPECTION

PEAK VOLTAGE CONNECTION

NOTE:

e If there is no spark at the plug, check all
connections for loose or poor contact before
measuring the peak voltage.

e Use the recommended digital multimeter or a
commercially available digital multimeter with
an impedance of 10 MQ/DCV minimum.

e The display value differs depending upon the
internal impedance of the multimeter.

Use the peak voltage tester or connect the peak

voltage adaptor to the digital multimeter. DIGITAL MULTIMETER
TOOLS: T N \
U.S.A. and Canada type:
IgnitionMate peak voltage tester (U.S.A. only) or
Peak voltage adaptor 07HGJ-0020100
(not available in
US.A)
with commercially available digital multimeter
(impedance 10 MQ/DCV minimum)

Imrie diagnostic tester (model 625)
(not available in U.S.A.)

PEAK VOLTAGE ADAPTOR

IGNITION COIL PRIMARY PEAK
VOLTAGE

NOTE:

e Check all system connections before this
inspection. Poor connected connectors can cause
incorrect readings.

e Check the cylinder compression and check that
the spark plug is installed correctly in the
cylinder head.

Remove the fuel tank (page 6-39).

KNOWN-GOOD SPARK PLUG |

Disconnect the spark plug cap from the spark plug.
Connect a known-good spark plug to the spark plug
cap and ground the spark plug to the cylinder head
as done in a spark test.
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IGNITION SYSTEM

With the connector connected, connect the peak
voltage tester or adaptor probes to the ignition coil
primary terminal and body ground.

GREEN/RED WIRE TERMINAL

]
\

CONNECTION: Green/red (-) - Body ground (+)

Turn the ignition switch ON and the engine stop
switch to the “O).".

Shift the transmission into neutral.

Avoid touching Crank the engine with the starter motor and read
the spark plug the ignition coil primary peak voltage.

or tester probes . ..
to prevent slec- PEAK VOLTAGE: 100 V minimum

tric shock. |f the peak voltage is lower than the standard value,
follow the checks described in the troubleshooting
chart (page 21-4).

CKP SENSOR PEAK VOLTAGE

NOTE:

e Check that the cylinder compression is normal
and the spark plug is installed correctly in the
cylinder head.

Remove the steering cover (page 3-5).

Seal the PCM con- Disconnect the 33P (Gray) connector from the
nector with tape to Powertrain Control Module (PCM).
prevent dirt and oil NOTE:

from entering the i
e When reconnecting the PCM 33P (Gray)

connector after dis- . . .
connecting the 33P connector, check that there is no dirt and oil in

connector. the connector.

CM 33P (GRAY) CONNECTOR

Be careful not to  Connect the peak voltage tester or adaptor probes
bend the connector to the Blue/yellow and Green/white terminals of the PCM 33P (GRAY) CONNECTOR

terminals. wire harness side 33P (Gray) connector. (Wire side of female terminal)

N

TOOL:

Test probe 07ZAJ-RDJA110

CONNECTION: B23 (+) - B12 (-) [ S D N N A JJ
Shift the transmission into neutral. PEAK VOLTAGE ADAPTOR B12

Turn the ignition switch ON.
Crank the engine with the starter motor and read
the CKP sensor peak voltage.

PEAK VOLTAGE: 0.7 V minimum

B23

If the voltage measured at the PCM connector is
abnormal, measure the peak voltage at the
alternator connector.
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IGNITION SYSTEM

Remove the right side cover (page 3-5).

Disconnect the alternator 5P (Natural) connector |
and connect the peak voltage tester or adaptor
probes to the Blue/yellow and Green/white wire
terminals of the alternator side connector.

5P (NATURAL) CONNECTOR

In the same manner as at the PCM connector,

measure the peak voltage and compare it to the 5P (NATURAL) CONNECTOR

voltage measured at the PCM connector. iAIte_rnalt)or side of female / \
ermina
e |[f the peak voltage measured at the PCM
connector is abnormal and the one measured at
the alternator connector is normal, the Blue/ PEAK VOOLTAGE
yellow or Green/white wire has an open or short ADAPTOR
circuit, or loose connection. G/W
e If both peak voltages are abnormal, follow the Bu/Y

checks described in the troubleshooting chart
(page 21-4).

If the CKP sensor is faulty, replace the stator/CKP
sensor assembly (page 11-11).

IGNITION COIL
REMOVAL/INSTALLATION

Remove the left side cover (page 3-6).

Disconnect the plug cap from the plug and free the
spark plug wire from the clamps.

Disconnect the ignition coil primary wire connector.
Remove the two mounting bolts, ground terminal
and the ignition coil.

Installation is in the reverse order of removal.
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IGNITION SYSTEM
IGNITION TIMING

Remove the right side cover (page 3-6).

Start the engine and warm it up to operating
temperature.

Stop the engine and remove the timing hole cap
from the rear crankcase cover.

TIMING HOLE CAP

Connect the timing light and tachometer.

Start the engine, let it idle and check the ignition
timing.

The ignition timing is correct if the “F” mark on the
flywheel aligns with the index mark on the rear INDEX MARK
crankcase cover at idle.

Increase the engine speed and make sure the “F”
mark begins to move.

“F" MARK

Coat a new O-ring with oil and install it onto the
timing hole cap.

Install the timing hole cap and tighten it to the
specified torque.

TORQUE: 10 N:m (1.0 kgf-m, 7 Ibf-ft)
Install the right side cover (page 3-6).
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ELECTRIC STARTER

COMPONENT LOCATION

STARTER SWITCH IGNITION SWITCH

GEAR POSITION
(NEUTRAL) SWITCH

STARTER MOTOR
FUSE (10A)
STARTER RELAY SWITCH

BATTERY

SYSTEM DIAGRAM
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ELECTRIC STARTER

SERVICE INFORMATION

GENERAL

e Always turn the ignition switch OFF before servicing the starter motor. The motor could suddenly start, causing serious
injury.

e The starter motor can be serviced with the engine in the frame.

e When checking the starter system, always follow the steps in the troubleshooting (page 22-4).

* A weak battery may be unable to turn the starter motor quickly enough, or supply adequate ignition current.

¢ [f the current is kept flowing through the starter motor to turn it while the engine is not cranking over, the starter motor
may be damaged.

e For starter clutch servicing (page 11-9).

e For ignition switch information (page 23-6).

e For engine stop switch and starter switch inspection (page 23-7).

e For front brake switch inspection (page 23-20).

e For gear position switch information (page 14-44).

SPECIFICATIONS

Unit: mm (in)
ITEM STANDARD SERVICE LIMIT
Starter motor brush length 12.0-13.0 (0.47 - 0.51) 6.5 (0.26)
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ELECTRIC STARTER

TROUBLESHOOTING

NOTE:

¢ The starter motor should operate when the transmission is in neutral or when the transmission is in
drive and the front brake lever is squeezed.

e Make sure the engine stop switch is turned “()” before starting the engine. The starter motor does
not operate with the engine stop switch turned OFF.

Starter motor does not turn
1. Fuse Inspection
Check for blown main fuse (30 A) or IGN fuse (10 A).
Is the fuse blown?
YES - Replace the fuse.
NO - GOTO STEP 2.
2. Battery Inspection
Check that the battery is fully charged and in good condition.
Is the battery in good condition?
YES - GO TO STEP 3.
NO - Charge the battery (page 20-7).
3. Starter Relay Switch Operation Inspection
Check the operation of the starter relay switch (page 22-12).
Does the starter relay switch click?
YES - GO TO STEP 4.
NO - GOTO STEP5.
4. Starter Motor Inspection

Turn the ignition switch OFF.
Apply battery voltage to the starter motor directly.

Does the starter motor turn?

YES - e Poorly connected starter motor cable.
e Faulty starter relay switch (page 22-13).

NO - Faulty starter motor (page 22-6).
5. Relay Coil Ground Line Inspection

Turn the ignition switch OFF.
Check the ground line of the starter relay switch (page 22-13).

Is the ground line normal?

NO - Faulty gear position switch (page 14-44).

Faulty diode (page 22-14).

Faulty front brake switch (page 23-20).

Loose or poor contact of the related connector terminal.

Open circuit in the wire harness.
YES - GO TO STEP 6.

6. Relay Coil Power Input Line Inspection

Check the power input line of the starter relay switch (page 22-13).
Is the power input line normal?

NO - e Faulty ignition switch (page 23-6).

Faulty engine stop switch (page 23-7).

Faulty starter switch (page 23-7).

Loose or poor contact of the related connector terminal.

Open circuit in the wire harness.
YES - GO TO STEP7.
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ELECTRIC STARTER

7. Starter Relay Switch Inspection
Check the function of the starter relay switch (page 22-13).
Does the starter relay switch function properly?
NO - Faulty starter relay switch.

YES - Loose or poor contact of the starter relay switch connector terminal.

Starter motor turns engine slowly

* Low battery voltage

e Poorly connected battery cable

e Poorly connected starter motor cable

* Faulty starter motor

e Poorly connected ground cable terminal

Starter motor turns, but engine does not turn
e Faulty starter clutch
e Damaged starter gear train

Starter relay switch clicks, but engine does not turn over
e Crankshaft does not turn due to engine problems
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ELECTRIC STARTER

STARTER MOTOR
REMOVAL

Remove the following:

- right side cover (page 3-5)
— right center mud guard (page 3-7)

Disconnect the negative (-) cable from the battery
(page 20-6).

Remove the three bolts and the right engine side
cover.

Slide the rubber cap off the starter motor cable ter-
minal and remove the terminal nut and starter
motor cable.

Remove the two mounting bolts and hose guide.
Remove the bolt and ground cable from the engine.

Pull out the starter motor.

DISASSEMBLY/INSPECTION

Remove the O-ring from the starter motor. O-RING
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ELECTRIC STARTER

Record the location
and number of
shims.

Record the location
and number of
shims.

Remove the starter motor case bolts. MOTOR CASE BOLTS

Remove the following:

— front cover
lock washer
— insulated washer
— shims
— seal ring

SEAL RING SHIMS  FRONT COVER

INSULATED WASHER
LOCK WASHER

— rear cover
shims

— seal ring

— armature

REAR COVER SHIMS SEAL RING

ARMATURE

Check the oil seal and needle bearing in the front

cover for deterioration, wear or damage. DUST SEAL BUSHING

Check the bushing in the rear cover for wear or
damage.

NEEDLE BEARING
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ELECTRIC STARTER

Check the commutator bars of the armature for dis-
coloration.
NOTE:

¢ Do not use emery or sand paper on the commu-
tator.

COMMUTATOR BARS

Check for continuity between pairs of commutator
bars.
There should be continuity.

CONTINUITY:

Check for continuity between each commutator bar
and the armature shaft.
There should be no continuity.

NO CONTINUITY:

Check for continuity between the insulated brush
and cable terminal.
There should be continuity.

CONTINUITY:

INSULATED BRUSH
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ELECTRIC STARTER

Check for continuity between the insulated brush
and motor case.
There should be no continuity.

Measure the brush length.
SERVICE LIMIT: 6.5 mm (0.26 in)

Remove the following if necessary:
— brush holder

- nut

— washer

— insulator washers
- O-ring

— cable terminal

— insulated brush

— insulator

NO CONTINUITY:

BRUSH HOLDER

O-RING CABLE TERMINAL

INSULATED
INSULATOR BRUSH
WASHERS /
\ Y
o J\
NUT

\b WASHER INSULATOR
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ELECTRIC STARTER

ASSEMBLY

ARMATURE

BOLTS

SHIMS

FRONT COVER
BRUSH HOLDER
r?/”
LOCK WASHER Q 0
SEAL RING O-RING
INSULATOR
INSULATOR
WASHERS
MOTOR CASE
Install the following: O-RING CABLE TERMINAL
— insulator
— insulated brush
— cable terminal
- O-ring INSULATED
- insulator washers INSULATOR BRUSH
— washer WASHERS

WASHER INSULATOR

Install the brush holder, aligning the holder tab with
the case groove, and the holder grooves with the BRUSH HOLDER
insulated brush wires.

Align
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ELECTRIC STARTER

Install the shims
properly as noted
during removal.

Push and hold the brushes inside the brush holder,
and install the armature through the motor case and
brush holder.

When installing the armature into the motor case,
hold the armature tightly to keep the magnet of the
case from pulling the armature against it.

-------- v

The coil may be damaged if the magnet pulls the
armature against the case.

ARMATURE

Install the same number of shims in the same loca-
tion as noted during removal.

Install a new seal ring onto the motor case.

Apply a thin coat of grease to the armature shaft
end.

Install the rear cover, aligning its groove with the
brush holder tab.

REAR COVER SHIMS SEAL RING

Install the shims and insulated washer onto the
armature shaft.

Install a new seal ring onto the motor case.

Apply grease to the oil seal lip and needle bearing in
the front cover.

Install the lock washer onto the front cover.

Install the front cover.

SHIMS  FRONT COVER

INSULATED WASHER

e LOCK WASHER

INSTALLATION

Coat a new O-ring with oil and install it in the starter

motor groove. §
9 | L) :EO-RING
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ELECTRIC STARTER

Install the starter motor into the rear crankcase
cover and onto the crankcase.

Install the hose guide and mounting bolts, then
tighten the bolts securely.

Route the ground cable and tighten the bolt.

Install the starter motor cable and terminal nut, and
tighten the nut.

Install the rubber cap over the cable terminal.

Install the right engine side cover and tighten the |
three bolts securely.

Connect the battery negative (-) cable (page 20-6).
Install the following:

— right center mud guard lid (page 3-7)
— right side cover (page 3-5)

STARTER RELAY SWITCH
OPERATION INSPECTION

Remove the battery cover (page 20-6).

Shift the transmission into neutral.

Make sure the engine stop switch is turned “Q).”
Turn the ignition switch ON and push the starter -
switch.

The coil is normal if the starter relay switch clicks.

If you don't hear the switch click, and inspect the !
relay switch circuits (page 22-13). :
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ELECTRIC STARTER

CIRCUIT INSPECTION

Remove the rear fender (page 3-14).

Disconnect the starter relay switch 2P (Natural) con-
nector.

GROUND LINE

Check for continuity between the Green/black wire
terminal of the wire harness side connector and
ground.

If there is continuity when the transmission is in
neutral or when the transmission is in drive and the
front brake lever is squeezed, the ground circuit is
normal.

POWER INPUT LINE

Turn the engine stop switch “()” and the ignition
switch ON.

Measure the voltage between the Yellow/red wire
terminal (+) of the wire harness side connector and
ground.

2P (NATURAL) CONNECTOR

If the battery voltage appears only when the starter
switch is pushed, the circuit is normal.

FUNCTION INSPECTION

Remove the following:

— rear fender (page 3-14) E-IIE—'I?‘E\-I(—ER
- battery cover (page 20-6) SWITCH

Disconnect the negative (-) cable from the battery >

(page 20-6). @,\

Disconnect the starter relay switch 2P (Natural) con-

nector. @

Remove the battery (+) cable and starter motor
cable from the starter relay switch and ground (-).

Connect the fully charged 12 V battery positive ter-
minal to the Yellow/red wire terminal and negative
terminal to the Light green/red wire terminal of the "~ BATTERY
starter relay switch.

There should be continuity between the cable termi-
nals while the battery is connected, and no continu-
ity when the battery is disconnected.
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ELECTRIC STARTER

DIODE

INSPECTION
Remove the fuel tank (page 6-39).

DIODE

Remove the diode from the wire harness.

Remove the seat (page 3-4).

Remove the diode from the fuse box. DIODE

—T l;i
J
U
Al 3] |3 Al |5 P
) E
[DIDD]DlSDIDBDDD
[l [l

—

—

Check for continuity between the diode terminals.

When there is continuity, a small resistance value
will register.

If there is continuity in one direction, the diode is
normal.
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23. LIGHTS/METERS/SWITCHES

COMPONENT LOCATION --eeeresresrsnnnannnss 23-2 FUEL GAUGE/FUEL LEVEL SENSOR -:--- 23-10
SERVICE INFORMATION «:-eererunennsunnnninnes 23-3 TEMPERATURE INDICATOR/

TEMPERATURE SENSOR :--eeeeseeessseesssseess 23-13
HEADLIGHT ---++s-sereessesssssrsssssssssnsssssssessssessnns 23-4

GPS RECEIVER (GPS model only) :-:-x:xxe 23-16
TAILLIGHT ---eeeeeeeseeressserssssnssssssesssnessssnesssnees 23-4

BRAKE LIGHT SWITCH ---reeeseeessersraeessanes 23-19
ACCESSORY SOCKET -+-+eessseeessseessseeesaeees 23-5

FRONT BRAKE SWITCH:-+-esseeeesseersseeessseees 23-20
IGNITION SWITCH::--eeesssreeresrersssrrssseersssneesan 23-6

HORN SWITCH (AUSTRALIA type only) :-23-20

HANDLEBAR SWITCH -+ esreeesserssssenesseeesanes 23-7
HORN (AUSTRALIA type only) «--esseseessees 23-20

COMBINATION METER/REAR VS
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LIGHTS/METERS/SWITCHES

COMPONENT LOCATION

FRONT BRAKE
(INHIBITOR) SWITCH

IGNITION SWITCH FRONT BRAKE LIGHT
SWITCH

HANDLEBAR SWITCH

. ACCESSORY
! @ SOCKET
S5 =2

4%

ECT SENSOR '( \ s

REAR VS SENSOR

EOT SENSOR
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LIGHTS/METERS/SWITCHES

SERVICE INFORMATION
GENERAL

* A continuity test can be made with the switches installed on the vehicle.

e All plastic connectors have locking tabs that must be released before disconnecting, and must be aligned when recon-
necting.

e To isolate an electrical failure, check the continuity of the electrical path through the part. A continuity check can usually
be made without removing the part from the vehicle. Simply disconnect the connectors and connect a continuity tester
to the terminals or connections.

e The following color codes are used throughout this section.

Bu: Blue G: Green Lg: Light Green R: Red
BI: Black Gr: Gray O: Orange W: White
Br: Brown Lb: Light Blue P: Pink Y: Yellow
SPECIFICATIONS
ITEM SPECIFICATIONS
Bulb Headlight 12V-40/40 W x 2
Brake/taillight 12V-21/5 W x 2
Neutral indicator LED
Reverse indicator LED
4WD indicator LED
Coolant/engine oil temperature LED
indicator
MIL (PGM-FI indicator) LED
Meter light LED x 10
Fuse Main 30 Ax2
Sub-fuse 15Ax1,10Ax4
TORQUE VALUES
ECT sensor 12 N:m (1.2 kgf-m, 9 Ibf-ft) Apply sealant to the threads.
EOT sensor 12 N-m (1.2 kgf-m, 9 Ibf-ft)
TOOLS

Inspection adaptor
07GMJ-ML80100
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LIGHTS/METERS/SWITCHES

HEADLIGHT

Align the socket
tabs with the head-
light grooves prop-
erly.

BULB REPLACEMENT

Remove the screw and the headlight cover by
releasing the tab from the slit in the headlight case.
Remove the dust cover.

Remove the bulb socket by turning it counterclock-
wise.

Remove the bulb from the headlight.

Install a new bulb in the reverse order of removal.

REMOVAL/INSTALLATION
Remove the headlight bulb socket (page 23-4).

Remove the two screws attaching the headlight
wire clamps.
Remove the two mounting bolts and the headlight.

Install the headlight in the reverse order of removal.

NOTE:

¢ The headlight beam can be adjusted vertically by
removing the access plug and turning the head-
light beam adjusting screw.

TAILLIGHT

Align the cover cap
tabs with the
grooves in the
cover properly.

BULB REPLACEMENT

Remove the screw and taillight cover cap.

Turn the bulb socket counterclockwise and remove
it.

Turn the taillight bulb counterclockwise while push-
ing it in and remove it.

Install a new taillight bulb in the reverse order of
removal.

HEADLIGHT COVER ADJUSTING SCREW

DUST COVER

SOCKET BULB

HEADLIGHT

COVER CAP

BULB
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LIGHTS/METERS/SWITCHES

REMOVAL/INSTALLATION
Remove the taillight bulb socket (page 23-4).

TAILLIGHT

Remove the trim clip, washer, three screws, protec-
tor and taillight cover.

Remove the taillight from the cover. PROTECTOR

/
‘\f 33

TRIM CLIP I Q :
WASHER /% < j

COVER  SCREWS —>%

Align the bosses Install the taillight in the reverse order of removal.
and grommets
properly.

ACCESSORY SOCKET
INSPECTION

Remove the right inner fender (page 3-9).

Remove the accessory socket 2P (White) connector
from the frame and disconnect it.

Measure the voltage between the White/black (+)
and Green (-) wire terminals of the wire harness
side connector.

There should be battery voltage with the ignition
switch turned to ON.

If there is no voltage, check for brown fuse (10 A)
and an open circuit in the wire harness.

2P (WHITE) CONNECTOR

Remove the accessory socket cap. s P, BOTTVOM“CNENTER (White/black)
Check for continuity between the White/black wire [ ~

terminal of the socket side 2P connector and bottom
center terminal of the socket, and between the
Green wire terminal and side wall terminal.

There should be continuity.

If there is no continuity, replace the accessory
socket.
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LIGHTS/METERS/SWITCHES

Route the acces-
sory socket wire
properly

(page 1-20).

REPLACEMENT

Remove the meter lower cover (page 3-18).
Disconnect the accessory socket 2P (White) connec-
tor (page 23-5).

Release the accessory socket wire from the wire clip
on the steering shaft holder.
Loosen the nut and remove the accessory socket
from the meter lower cover.

Install a new accessory socket by aligning the lug
with the groove in the meter lower cover.
Install the nut and tighten it securely.

Install the removed parts in the reverse order of
removal.

IGNITION SWITCH

Route the ignition
switch wire prop-
erly (page 1-20).

INSPECTION

Remove the right inner fender (page 3-9).

Remove the ignition switch 4P (Natural) connector
from the frame and disconnect it.

Check for continuity between the switch side con-
nector terminals in each switch position.

Continuity should exist between the color coded
wires as follows:

Color Red/ .

Position black | Pink | Red | Black
ON [ O—+0 | 0140
OFF

REPLACEMENT

Remove the meter upper cover (page 3-18).
Disconnect the ignition switch 4P (Natural) connec-
tor (page 23-6).

Release the ignition switch wire from the wire clip
on the steering shaft holder.

Remove the ignition switch from the meter upper
cover by pushing in the two stoppers.

Install a new ignition switch by aligning the locating
tab with the cover groove.

Install the removed parts in the reverse order of
removal.

SOCKET

NUT

COVER

COVER

LOCATING TAB
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LIGHTS/METERS/SWITCHES

HANDLEBAR SWITCH

For gearshift
switch inspection
(page 14-45).

INSPECTION

Remove the right inner fender (page 3-9).

Remove the handlebar switch 10P (Light green) con-
nector from the frame and disconnect it.

Check for continuity between the switch side con-
nector terminals in each switch position.

Continuity should exist between the color coded
wires as shown below:

DIMMER LIGHTING

SWITCH

SWITCH

GEARSHIFT

SWITCH
ENGINE STOP STARTER
WITCH
SWITCH S ¢
LIGHTING SWITCH DIMMER SWITCH
|
Color l Color
o BI/Br| Br » b4 W | Bu/BI
Position Position
ON O O O Low o—/>0
OFF (N) O O O
High O O

ENGINE STOP SWITCH STARTER SWITCH
I |

Color ® Color| ®
Position~.| BI/G | BIW Position~_| BI/W | Y/R
OFF FREE
RUN o——0O PUSH Oo———0O
OFF
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LIGHTS/METERS/SWITCHES

COMBINATION METER/REAR VS

SENSOR

POWER/GROUND LINE INSPECTION

Remove the left inner fender (page 3-9).

Remove the combination meter 14P (Gray) connec-
tor from the frame and disconnect it.

Check the following at the wire harness side con-
nector.

POWER INPUT LINE
Measure the voltage between the Black/blue wire
terminal (+) and ground (-).

There should be battery voltage with the ignition
switch turned ON.

If there is no voltage, check for an open circuit in the

wire harness.
BACK-UP VOLTAGE LINE

Measure the voltage between the Red/black wire
terminal (+) and ground (-).

There should be battery voltage at all times.

If there is no voltage, check for an open circuit in the
wire harness.

GROUND LINE

Check for continuity between the Green wire termi-
nal and ground.

There should be continuity at all times.

If there is no voltage, check for an open circuit in the
wire harness.

SPEEDOMETER/REAR VS SENSOR

Check there is no DTC before the speedometer rear
VS sensor inspection. If there is any DTC, refer to
the PGM-FI troubleshooting (page 6-13).

Check that the hour meter and odometer/trip meter
function properly.

e [f they do not function, check the power/ground
line (page 23-8).
e If they function properly, check as follows:

Remove the left inner fender (page 3-9).

Remove the rear VS sensor 3P (Yellow) connector
from the frame and disconnect it.

Measure the voltage between the Black/pink (+) and
Green (-) wire terminals of the wire harness side
connector.

There should be 10 V or more with the ignition
switch turned ON.

If there is no voltage, check for an open circuit in the
wire harness.

14P (GRAY) CONNECTOR
- mm—h

s s ey e o

3P (YELLOW) CONNECTOR
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LIGHTS/METERS/SWITCHES

Route the acces-
sory socket wire
properly

(page 1-20).

Connect the inspection adaptor to the rear VS sen- WHITE CLIP — INSPECTION ADAPTOR
sor 3P (Yellow) connectors. 3 \
TOOL: \
Inspection adaptor 07GMJ-ML80100

Shift the transmission into neutral.

Raise the wheels off the ground and support the
vehicle securely with a hoist or equivalent.

Turn the ignition switch ON.

Measure the voltage between the Red clip (+) and
White clip (-) while slowly turning the rear wheels
by hand.

There should be 0 to 5 V pulse voltage.

prA
e [f the pulse voltage does not appear, replace the RED CLIP
VS sensor.
e |f the pulse voltage appears, check as follows:

Remove the left inner fender (page 3-9). ,
Remove the combination meter 14P (Gray) connec-
tor from the frame and disconnect it.

Check for an open or short circuit in the Pink/green
wire between the rear VS sensor 3P (Yellow) con-
nector and combination meter 14P (Gray) connec-
tor.

If the Pink/green wire is OK, replace the combination
meter.

COMBINATION METER REMOVAL/
INSTALLATION

Remove the left inner fender (page 3-9).

Remove the combination meter 14P (Gray) connec-
tor and 4P (Natural) connector from the frame and i
disconnect it.

Release the meter wire from the wire clip on the
steering shaft holder.

Remove the meter cover (page 3-18).

Installation is in the reverse order of removal.

REAR VS SENSOR REPLACEMENT

Remove both inner fenders (page 3-9).

Remove the rear VS sensor 3P (Yellow) connector
from the frame and disconnect it.

R

3P (YELLOW) CONNECTOR
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LIGHTS/METERS/SWITCHES

Remove the two bolts and VS sensor cover.

Remove the rear VS sensor wire from the clamp.
Remove the three bolts, sensor cover stay and rear
VS sensor.

Coat a new O-ring with oil and install it onto a new
rear VS sensor.

Route the rear VS Install the rear VS sensor in the reverse order of
sensor wire prop- removal.
erly (page 1-20).

FUEL GAUGE/FUEL LEVEL SENSOR
SYSTEM INSPECTION

Check that the speedometer and indicators function
properly.

e If they do not function, check the power/ground
line (page 23-8).
e [f they function, check as follows:

Remove the steering cover (page 3-5). nNIRE CLAMP

Turn the ignition switch OFF and disconnect the fuel a
level sensor 2P (Natural) connector. '

Release the sensor wire from the wire clamp.
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LIGHTS/METERS/SWITCHES

Turn the ignition switch ON and check the fuel
gauge.

All segments should blink.

Turn the ignition switch OFF.

Connect the meter side connector terminals with a
jumper wire.

Turn the ignition switch ON and check the fuel
gauge.

All segments should blink.

If the fuel gauge does not function properly, replace
the combination meter (page 23-9).

Turn the ignition switch OFF.

Remove the fuel tank cover (page 3-5).

Remove the three bolts, retaining plate and fuel
level sensor from the fuel tank.

With the fuel level sensor float at the top (FULL)
position, turn the ignition switch ON and check the
fuel gauge.

All segments up to segment “F” should come on.
Turn the ignition switch OFF.

FA model:

FGA model:

FUEL LEVEL

RETAINING PLATE SENSOR |
FLOAT
TOP
(FULL)
BOTTOM
(RESERVE)
FA model: FGA model:

SEGMENT “F”

—
nEE
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LIGHTS/METERS/SWITCHES

Move the float to the bottom (RESERVE) position,
turn the ignition switch to ON and check the fuel
gauge.

Segment “E” and low fuel indicator should blink.

If the fuel gauge does not function properly, check
the fuel level sensor (page 23-12).

If the fuel level sensor is OK, replace the combina-
tion meter.

If all segments blink during inspection, replace the
combination meter.

Turn the ignition switch OFF.

Install a new seal rubber onto the fuel level sensor.

Install the retainer plate onto the sensor by aligning
the tab with the groove.

Install the sensor into the fuel tank while aligning
the groove in the plate with the boss on the fuel
tank.

Install and tighten the bolts securely.

Install the removed parts in the reverse order of
removal.

FUEL LEVEL SENSOR INSPECTION

Remove the fuel level sensor (page 23-10).

Disconnect the fuel level sensor 2P (Natural) con-
nector and connect the ohmmeter to the sensor side
connector terminals.

FA model: FGA model:
LOW FUEL INDICATOR

SEGMENT “E”

Ali

-~ /‘R'ETAlNlNG PLATE
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LIGHTS/METERS/SWITCHES

Measure the fuel level sensor resistance with the
float at the top (FULL) and bottom (RESERVE) posi-
tions.

FLOAT POSITION RESISTANCE (20°C/68°)
TOP (FULL) 5-7Q
BOTTOM (RESERVE) 204 - 210 Q

TEMPERATURE INDICATOR/
TEMPERATURE SENSOR

Seal the PCM con-
nectors with tape to
prevent dirt and oil
from entering the
connector after dis-
connecting the 33P
connectors.

Be careful not to
bend the connec-
tor terminals.

SYSTEM INSPECTION

NOTE:

e The coolant/engine oil temperature indicator
should come on for a few seconds when the igni-
tion switch is turned ON, and should extinguish
shortly.

Check the neutral indicator and reverse indicator
function properly.

e [f they do not function, check the power/ground
line (page 23-8).
¢ |f they function, check as follows:

Temperature indicator does not come on when the
ignition switch turned to ON

Disconnect the Powertrain Control Module (PCM)
33P connectors.

NOTE:

e When reconnecting the PCM 33P connectors,
check that there is no dirt and oil in the connec-
tor.

Short the Blue/red and Green wire terminals with a
jumper wire.

Turn the ignition switch ON and check the tempera-
ture indicator.

e [f the indicator comes on, replace the PCM.

e |f the indicator does not come on, check for an
open circuit in the Blue/red and Green wire. If the
wires are OK, replace the combination meter.

FLOAT
TOP
(FULL)
BOTTOM
(RESERVE)

FGA model shown:

TEMPERATURE INDICATOR

—

e

| = o=
"R ‘rEJM 7“ @ﬂ
wa N G @
Gt :é'f"}m,,e‘/;‘;f @ |
\ () | Bt Tl \@\/

\ SRR

PCM 33P (BLACK) CONNECTOR
(Wire side of female terminal)

S CER R U

et H A
A9 — B13

d:::"“:‘/

PCM 33P (GRAY) CONNECTOR
(Wire side of female terminal)
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LIGHTS/METERS/SWITCHES

Temperature indicator does not go off with the fan
motor stops

Remove the left engine side cover (page 3-17).

Disconnect the ECT sensor 2P (Black) connector.

Turn the ignition switch ON and check the tempera-

ture indicator. FGA model shown:
¢ If the indicator comes on, then goes off, check TEMPERATURE INDICATOR

the ECT sensor (page 23-14).

¢ If the indicator comes on and stays on, discon-
nect the connector from the EOT sensor and
check the temperature indicator.

— If the indicator goes off, check the EOT sensor
(page 23-15).

— If the indicator stays on, check for short circuit
in the White and Green/red wire on ECT sensor
wire or Yellow and Green/red wire on EOT
sensor.

ECT SENSOR INSPECTION
Drain the coolant from the engine (page 7-7).
Remove the left engine side cover (page 3-17).

Replace the ECT Disconnect the ECT sensor 2P (Black) connector
sensor while the from the sensor.
engine is cold. Remove the ECT sensor and O-ring.

s

. ” :
2P (BLACK) CONNECTOR |
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LIGHTS/METERS/SWITCHES

Always replace the
O-ring with a new
one.

Suspend the ECT sensor in a pan of coolant (50 — 50
mixture) on an electric heating element and mea-
sure the resistance through the sensor as the cool-
ant heats up.

NOTE:

Soak the element in coolant up to its threads
with at least 40 mm (1.57 in) from the bottom of
the pan to the bottom of the sensor.

Keep the temperature constant for 3 minutes
before testing. A sudden change of temperature
will result in incorrect readings. Do not let the
thermometer or ECT sensor touch the pan.

Resistance: 0.15 - 0.16 kQ2 at 100°C (212°F)

0.08 - 0.10 k2 at 120°C (248°F)

Replace the ECT sensor if it is out of specifications
by more than 10% at any temperature listed.

Install the new O-ring and ECT sensor.
Tighten the ECT sensor to the specified torque.

TORQUE: 12 N-m (1.2 kgf-m, 9 Ibf-ft)

Connect the ECT sensor 2P (Black) connector.

Install the removed parts in the reverse order of !

removal.

Fill and bleed the cooling system (page 7-7).

EOT SENSOR INSPECTION

Drain the engine oil (page 4-11).

Remove the left center mud guard (page 3-7).

Disconnect the EOT sensor 2P (Black) connector and
remove the EOT sensor.

Suspend the EOT sensor in a pan of engine oil on an
electric heating element and measure the resistance
through the sensor as the oil heats up.

NOTE:

Soak the element in oil up to its threads with at
least 40 mm (1.57 in) from the bottom of the pan
to the bottom of the sensor.

Keep the temperature constant for 3 minutes
before testing. A sudden change of temperature
will result in incorrect readings. Do not let the
thermometer or EOT sensor touch the pan.

Resistance: 1.23 - 1.32 kQ at 40°C (104°F)

Replace the EOT sensor if it is out of specifications
by more than 10% at any temperature listed.

THERMOMETER

ECT SENSOR

®§ O-RI

y % ]
SEALING WASHER

THERMOMETER

EOT SENSOR
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LIGHTS/METERS/SWITCHES

Install the EOT sensor with a new sealing washer
and tighten it.

TORQUE: 12 N-m (1.2 kgf-m, 9 Ibf-ft)

Connect the EOT sensor 2P (Black) connector.

Install the removed parts in the reverse order of
removal.

Fill the recommended engine oil (page 4-11).

GPS RECEIVER (GPS model only)

INSPECTION

If the GPS indicator is blinking and the antenna
mark and all segments do not indicate at all, check
the system by following the troubleshooting “GPS
INDICATOR BLINKS” (page 23-17).

If the GPS start-up time is too long every time the
ignition switch is turned to ON despite of the hot
start condition, check the system by following the
troubleshooting “GPS START-UP TIME IS TOO
LONG” (page 23-18).

NOTE:

The start-up time of the positioning varies as fol-
lows:

* Hot start
When the ignition switch is turned ON within 2
hours after it was turned OFF, the position fix will
be completed in about 25 seconds.

e Warm start
When the ignition switch is turned ON more than
2 hours after it was turned OFF, the position fix
will be completed in about 2 minutes.

e Cold start

The position fix will be completed within about 8

minutes in the following situations;

— When the ignition switch is turned ON more
than 1 month after it was turned OFF

— When the vehicle is transported for more than
100 km (62 miles) with the ignition switch
turned OFF

— When the battery is disconnected

INDICATOR

. =) T P=Tala] |
B:I’Ll' W= "] !:'.!.l!.lmile |

\ @ annnnl

cprsill

ANTENNA MARK
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LIGHTS/METERS/SWITCHES

GPS INDICATOR BLINKS (COMMUNICATION
ERROR)

1.

GPS Receiver Connector Check

Remove the meter covers (page 3-18).

Turn the ignition switch OFF.

Remove the GPS receiver 6P (Natural) connector
from the stay and disconnect it.

Check for loose connection or poor contact of
the GPS receiver connector.

Connect the GPS receiver 6P (Natural) connec-
tor.

Turn the ignition switch ON, wait for 8 minutes
and check the GPS indicator.

Is the GPS indicator still blinking?
YES - GO TO STEP 2.
NO - No problem (Temporary failure).

GPS Receiver Input Voltage Line Inspection

Turn the ignition switch OFF.

Disconnect the GPS receiver 6P (Natural) con-
nector.

Turn the ignition switch ON.

Measure the voltage between the meter side
connector terminal and ground.

Connection: Pink (+) - Ground (-)
Is there about 5 V?
YES - GO TO STEP3.

NO - e Open or short circuit in the Pink wire.
¢ Inspect the power input line of the
combination meter (page 23-8).

GPS Receiver Ground Line Inspection

Turn the ignition switch OFF.
Check for continuity between the meter side con-
nector terminal and ground.

Connection: White/green - Ground
Is there continuity?
YES - GO TO STEP 4.

NO - e Open circuit in the White/green wire
¢ Inspect the ground line of the combi-
nation meter (page 23-8).

6P (NATURAL) CONNECTOR

METER SIDE 6P (NATURAL) CONNECTOR

(Viewed from the terminal side)
=

~ ]

ék J

METER SIDE 6P (NATURAL) CONNECTOR

(Viewed from the terminal side)
—

' ]
el )
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LIGHTS/METERS/SWITCHES

4. GPS Receiver Replacement

Replace the GPS receiver with a known good
one.

Turn the ignition switch ON, wait for 5 minutes
and recheck the GPS indicator.

Is the GPS indicator still blinking?
YES - Faulty combination meter.

NO - Faulty original GPS receiver.

GPS START-UP TIME IS TOO LONG

1.

Recheck With the GPS System Reset

Disconnect the battery negative (-) cable and
reconnect it.

Turn the ignition switch ON, wait until GPS sys-
tem starts-up, and turn the ignition switch to OFF
and ON.

Does the GPS start-up within 30 seconds?
YES - No problem (Temporary failure).
NO - GOTO STEP 2.

GPS Receiver Back-up Voltage Inspection

Remove the meter covers (page 3-18).

Turn the ignition switch OFF.

Remove the GPS receiver 6P (Natural) connector
from the stay and disconnect it.

Measure the voltage between the meter side
connector terminal and ground.

Connection: Black/blue (+) - Ground (-)
Is there about 5V?
YES - Faulty GPS receiver.

NO - e Open or short circuit in the Black/
blue wire.
¢ Inspect the back-up voltage line of
the combination meter (page 23-8).

GPS receiver removal and installation (page 3-18).

&34 e 10-2,

| mgllll!

INDICATOR

[alu]
LI Limile

cprshil /)

METER SIDE 6P (NATURAL) CONNECTOR
(Viewed from the terminal side)

=

Ve

|

Bl/Bu ™

J
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LIGHTS/METERS/SWITCHES

BRAKE LIGHT SWITCH
FRONT BRAKE LEVER

NOTE:
e The lower switch is the front brake light switch.

Disconnect the front brake lever switch connectors
and check for continuity between the switch termi-
nals.

There should be continuity with the front brake
lever squeezed and no continuity with the lever
released.

BRAKE LIGHT SWITCH CONNECTORS §

REAR BRAKE LEVER

Disconnect the rear brake lever switch connectors
and check for continuity between the switch termi-
nals.

There should be continuity with the rear brake lever
squeezed and no continuity with the lever released.

REAR BRAKE PEDAL

Remove the right side cover (page 3-5).

Disconnect the rear brake pedal switch 2P (Green)
connector and check for continuity between the
switch side connector terminals.

There should be continuity with the rear brake pedal
depressed and no continuity with the pedal
released.

2P (GREEN) CONNECTOR

23-19



LIGHTS/METERS/SWITCHES
FRONT BRAKE SWITCH

NOTE:
e The upper switch is the front brake (inhibitor)
switch.

Check the front brake lever free play and adjust it if
necessary (page 4-19).

Disconnect the front brake switch connectors and
check for continuity between the switch terminals.

There should be continuity with the front brake
lever squeezed and no continuity with the lever
released.

HORN SWITCH (AUSTRALIA type only)

Disconnect the horn switch wire connectors.

SVe

%

Check the continuity between the connector termi-
nals.

There should be continuity when the horn switch is
pushed, and be no continuity when the switch is
released.

HORN SWITCH

HORN (AUSTRALIA type only)

Disconnect the wire connectors from the horn.
Connect a 12 V battery to the horn terminals.

CONNECTORS

The horn is normal if it sounds when the 12V battery
is connected across the horn terminals.
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24. WIRING DIAGRAM
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25. TROUBLESHOOTING
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TROUBLESHOOTING

ENGINE DOES NOT START OR IS HARD TO START

1.

Spark Plug Inspection
Remove and inspect spark plug.
Is the spark plug in good condition?

NO - e Incorrect spark plug heat range
¢ Incorrect spark plug gap
¢ Dirty air cleaner

YES - GO TO STEP 2.
Spark Test

Perform spark test.

Is there weak or no spark?

YES - Loose or disconnected ignition system wire
Faulty ignition coil

Broken or shorted spark plug wire

Loose or disconnected ignition system wires
Faulty CKP sensor

Faulty engine stop switch

Faulty ignition switch

Faulty PCM

NO - GO TO STEP 3.

Fuel Pump Inspection

Check for operation of the fuel pump and inspect the fuel flow.
Is the fuel pump unit normal?
NO - e Faulty fuel pump unit
YES - GO TO STEPA4.

PGM-FI System Inspection
Check the PGM-FI system.

Is the PGM-FI system normal?
NO - Faulty PGM-FI system
Yes - GO TO STEP 5.

Cylinder Compression

Test cylinder compression.

Is the compression low?

YES - Valve clearance too small

Valve stuck open

Worn cylinder and piston rings
Damaged cylinder head gasket
Seized valve

Improper valve timing

NO - GOTO STEPS.
Engine Start Condition

Start by following normal procedure.

Did the engine start but stops?

YES - e Leaking intake manifold
e Leaking intake pipe
e Improper ignition timing (Faulty PCM or CKP sensor)
e Contaminated fuel
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TROUBLESHOOTING

ENGINE LACKS POWER

1.

Drivetrain Inspection
Raise wheel off the ground and spin by hand.
Does the wheel spin freely?

NO - Brake dragging

Worn or damaged wheel bearing
Damaged differential or final drive bearing
Faulty differential or final drive

YES - GO TO STEP 2.

Tire Pressure Inspection

Check tire pressure.
Are the tire pressures correct?

NO - e Faulty tire valve
e Punctured tire

YES - GO TO STEP 3.

Engine Condition Inspection
Accelerate lightly.

Does the engine speed increase?
NO -

Clogged air cleaner
Restricted fuel flow
Clogged muffler

e Restricted fuel fill cap breather
YES - GO TO STEP 4.
Engine Condition Inspection
Accelerate or run at high speed.
Is there knocking?

YES - Worn piston and cylinder

Use of poor quality fuel
Excessive carbon build-up in combustion chamber
Ignition timing too advance (Faulty PCM)

NO - GOTOSTEP7.
Spark Plug Inspection

Remove and inspect spark plug.
Is the spark plug fouled or discolored?

YES - ¢ Plug not serviced frequently enough
® Incorrect spark plug used

NO - GOTO STEP®6.

Engine Oil Inspection

Check oil level and condition.

Is there correct level and good condition?

NO - e Qillevel too high
¢ Qil level too low
e Contaminated oil

YES - GOTO STEP7.
Ignition Timing Inspection
Check the ignition timing.

Is the ignition timing correct?

NO - e Faulty PCM
e Faulty CKP sensor

YES - GO TO STEPS8.
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TROUBLESHOOTING

8. Cylinder Compression Inspection
Test cylinder compression.
Is the compression low?

YES - e Valve clearance too small
Valve stuck open

Worn cylinder and piston rings
Damaged cylinder head gasket
Seized valve

Improper valve timing
NO - GOTO STEPO.

9. Fuel pump Inspection

Inspect the fuel flow.
Is the fuel pump unit normal?
NO - Faulty fuel pump unit (page 6-36)
YES - GO TO STEP 10.
10. PGM-FI System Inspection
Check the PGM-FI system.
Is the PGM-FI System normal?
NO - Faulty PGM-FI system (page 6-13)
YES - GO TO STEP 11.
11. lubrication Inspection
Remove cylinder head cover and inspect lubrication.
Is the valve train lubricated properly?

NO - e Clogged oil passage
¢ Clogged oil orifice

YES - e Faulty A/T system
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TROUBLESHOOTING

POOR PERFORMANCE AT LOW AND IDLE SPEED

1.

Spark Test

Perform spark test.

Is there weak or intermittent spark?
YES -

Faulty spark plug
Fouled spark plug
Loose or disconnected ignition system wires

Broken or shorted spark plug wire
Faulty ignition coil

Faulty CKP sensor

Faulty engine stop switch

Faulty ignition switch

Faulty PCM

NO - GO TO STEP 2.

Fuel Pump Inspection

Inspect the fuel flow.

Is the fuel pump unit normal?

NO - Faulty fuel pump unit (page 6-36)
YES - GO TO STEP 3.

PGM-FI System Inspection

Check the PGM-FI system.

Is the PGM-FI system normal?

NO - Faulty PGM-FI system (page 6-13)
YES - GO TO STEP 4.

Intake Air Leak Inspection

Check for leaks at the intake manifold pipes.
Are there leaks?

YES - e Loose insulator bands
e Damaged insulator

NO - GOTO STEPSG.
Ignition Timing Inspection
Check the ignition timing.

Is the ignition timing correct?

NO - e Faulty PCM
e Faulty CKP sensor

YES - e Faulty A/T system
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TROUBLESHOOTING

POOR PERFORMANCE AT HIGH SPEED

1. Fuel Pump Inspection
Inspect the fuel flow.
Is the fuel pump unit operation normal?
NO - Faulty fuel pump unit (page 6-36)
YES - GO TO STEP 2.
2. PGM-FI System Inspection
Check the PGM-FI system.
Is the PGM-FI system normal?
NO - Faulty PGM-FI system (page 6-13)
YES - GO TO STEP 3.
3. Ignition Timing Inspection
Check ignition timing.
Is the ignition timing correct?

NO - e Faulty PCM
e Faulty CKP sensor

YES - GO TO STEP4.

4. Valve Timing Inspection
Check valve timing.
Is the valve timing correct?
NO - Camshaft not installed properly
YES - GO TO STEP5.

5. Valve Spring Inspection
Check valve springs.
Are the valve springs weak?
YES - e Faulty valve spring
NO - e Faulty A/T system

POOR HANDLING

Steering is heavy

e Steering shaft nut or holder too tight
e Damaged steering shaft bushing

e Damaged steering shaft bearing

Any wheel is wobbling

e Excessive wheel bearing play
Bent rim

Improperly installed wheel hub
Loose suspension arm

Bent frame

Vehicle pulls to one side

Tire air pressure incorrect
Faulty shock absorber

Bent tie-rod

Incorrect tie-rod adjustment
Bent frame

Improper wheel alignment
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