GENUINE

-



YAMAHA

H1200A0

oUPPLEMENTARY
ofRVIGE MANUAL

1200006



FOREWORD

This Supplementary Service Manual has been prepared to introduce new service information and new
data for the FJ1200A D/DC. For complete information on service procedures, it is necessary to use this
Supplementary Service Manual together with the following manuals:

FJ1100L/LC Service Manual: LIT-11616-04-08

FJ1200S/SC Supplementary Service Manual: LIT-11616-05-00
FJ1200W/WC Supplementary Service Manual: LIT-11616-06-94
FJ1200B/BC Supplementary Service Manual: LIT-11616-07-80

FJ1200A D/DC
SUPPLEMENTARY
SERVICE MANUAL
©1991 by Yamaha Motor Co., Ltd.
1st Edition, September 1991
All rights reserved. Any reprinting or
unauthorized use without the written
permission of Yamaha Motor Co., Ltd.
is expressly prohibited.




NOTICE

This manual was written by the Yamaha Motor Company Ltd. primarily for use by Yamaha dealers and
qualified mechanics. Itis not possible to put an entire mechanic's education int o one manual, so persons
using this book to perform maintenance and repairs on Yamaha motorcycles should have a basic
understanding of the mechanical concepts and procedures inherent in motorcycle repair technology.
Without such knowledge, attempted repairs or service to the motorcycle may render it unfit to use and/
or unsafe.

This model has been designed and manufactured to perform within certain specifications in regard to
performance and emissions. Proper service with the correct tools is necessary to ensure that the
motorcycle will operate as designed. If there is any question about a service procedure, it is imperative
thatyou contacta Yamaha dealer for any service information changes that apply to this model. This policy
is intended to provicde the customer with the most satisfaction from his motorcycle and to conform with
federal environmental quality objectives.

Yamaha Motor Company, Ltd. is continually striving to improve all models manufactured by Yamaha.
Modifications and significant changes in specifications or procedures will be forwarded to all Authorized
Yamaha dealers and will, where applicable, appear in future editions of this manual.

NOTE:

This Service Manual contains information regarding periodic maintenance to the emission control
system for the FJ1200A D/DC. Please read this material carefully.

PARTICULARLY IMPORTANT INFORMATION

This material is distinguished by the following notation.

A The Safety Alert Symbol means ATTENTION! BECOME ALERT! YOUR
SAFETY IS INVOLVED!

AWARNING Failure to follow WARNING instructions could result in severe injury or

death to the motorcycle operator, a bystander,or a person inspecting or
repairing the motorcycle.

-CAUTI_ON: A CAUTION indicates special precautions that must be taken to avoid
damage to the motorcycle.

NOTE: A NOTE provides key information to make procedures easier or clearer.



HOW TO USE THIS MANUAL

CONSTRUCTION OF THIS MANUAL
This manual consists of chapters for the main categories of subjects. (See “lllustrated symbols”)

1st title ) : This is a chapter with its symbol on the upper right of each page.

2nd title (2) : This title appears on the upper of each page on the left of the chapter
symbol. (For the chapter "Periodic inspection and adjustment” the 3rd
title appears.)

3rd title 3 : This is a final title.

MANUAL FORMAT

All of the procedures in this manual are organized in a sequential, step-by-step format. The infor-
mation has been compiled to provide the mechanic with an easy to read, handy reference that
contains comprehensive explanations of all disassembly, repair, assembly, and inspections.

A set of particularly important procedure () is placed between a line of asterisks " %" with each
procedure preceded by " @ ”,

IMPORTANT FEATURES

® Data and a special tool are framed in a box preceded by a relevant symbol () .

* An encircled numeral @ indicates a part name, and an encircled alphabetical letter data or an
alignment mark @ , the others being indicated by an alphabetical letter in a box . .

* A condition of a faulty component will precede an arrow symbol and the course of action re-

quired the symbol (9.

EXPLODED DIAGRAM
Each chapter provides exploded diagrams before each disassembly section for ease in identif-

ying correct disassembly and assembly procedures.
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ILLUSTRATED SYMBOLS
(Refer to the illustration)

lllustrated symbols (1) to (8) are designed as
thumb tabs to indicate the chapter’'s number and
content.

(D General information

@ Specifications
Periodic inspection and adjustment
@ Engine
Carburetion
Chassis
@ Electrical
Troubleshooting

lllustrated symbols (9) to (9 are used to identify
the specifications appearing in the text.
© Filling fluid
d0 Lubricant
dD Special tool
@2 Tightening
Wear limit, clearance

(9 Engine speed
®Q VA

lllustrated symbols (6 to @9 in the exploded dia-
gram indicate grade of lubricant and location of
lubrication point.

(® Apply engine oil

@ Apply gear oil

(9 Apply molybdenum disulfide oil
Apply wheel bearing grease
Apply lightweight lithium-soap base grease
Apply molybdenum disulfide grease

@) Apply locking agent (LOCTITE®)
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GENERAL INFORMATION

MOTORCYCLE IDENTIFICATION

VEHICLE IDENTIFICATION NUMBER
The vehicle identification number () is stamped
into the right side of the frame.

Starting serial number:

FJ1200A D (Except for California):
JYA4CREO ¥ NA000101

FJ1200A DC (For California):
JYA4CRCO¥NA001101

NOTE:
The vehicle identification number is used to iden-
tify your motorcycle and may be used to register
your motorcycle with the licensing authority in
your state.

ENGINE SERIAL NUMBER
The engine serial number (1) is stamped into the
right side of the engine.

Starting serial number:

FJ1200A D (Except for California):
4CR-000101

FJ1200A DC (For California):
4CR-001101

NOTE:

e The first three digits of these numbers are for
model identifications; the remaining digits are
the unit production number.

® Designs and specifications are subject to
change without notice.
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IMPORTANT INFORMATION

PREPARATION FOR REMOVAL

1.Remove all dirt, mud, dust and foreign mate-
rial before removal and disassembly.

2.Use proper tools and cleaning equipment. Re-
fertothe “GENERAL INFORMATION-SPECIAL
TOOLS” section in CHAPTER 1.

3.When disassembling the machine, keep
mated parts together. This includes gears,
cylinder, piston and other parts that have been
“mated” through normal wear. Mated parts
must be reused as an assembly or replaced.

4.During the machine disassembly, clean all
parts and place them in trays in the order of
disassembly. This will speed up assembly
time and help assurethatall parts are correctly
reinstalled.

5.Keep away from fire.

ALL REPLACEMENT PARTS
1.We recommend the use of Yamaha genuine
parts for all replacements. Use oil and/or
grease recommended by Yamaha for assem-
bly and adjustment.

GASKETS, OIL SEALS, AND O-RINGS

1. All gaskets, seals, and O-rings should be re-
placed when an engine is overhauled. All
gasket surfaces, oil seal lips, and O-rings must
be cleaned.

2.Properly oil all mating parts and bearings dur-
ing reassembly. Apply grease to the oil seal
lips.

LOCK WASHERS/PLATES AND COTTER

PINS

© 1. All lock washers/plates(1)and cotter pins must
% be replaced when they are removed. Lock
OR | tab(s) should be bent along the bolt or nut
flat(s) after the bolt or nut has been properly

tightened.

Q)@
300 000
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BEARINGS AND OIL SEALS
1. Install the bearing(s) (D) and oil seal(s) @ with
their manufacturer’'s marks or numbers facing
outward. (In other words, the stamped letters
must be on the side exposed to view.) When
installing oil seal(s), apply a light coating of
light-weight lithium base grease to the seal
lip(s). Oil the bearings liberally when install-

300-002 Ing.

® Do not use compressed air to spin the bearings
dry. This causes damage to the surfaces.
MNNN
( I N
I N
NN
300-003
CIRCLIPS
1. All circlips should be inspected carefully be-
/® fore reassembly. Always replace piston pin

clips after one use. Replace distorted circlips.
When installing a circlip(1), make sure thatthe

N P
/) /// sharp-edged corner 2) is positioned opposite
/ / to the thrust @) it receives. See the sectional
CD/ view.

@® Shaft

«
7
\

SPECIAL TOOLS

The proper special tools are necessary for com-
plete and accurate tune-up and assembly. Using
the correct special tool will help prevent damage
caused by the use ofimpropertools orimprovised
techniques. The shape and part number used for
the special tool differ by country, so two types are
provided. Refer to the list provided to avoid errors
when placing an order.
pN. YM- 00000, yu- 00000 ¢,
ys- 00000, yg- OOOO0O us, coN
Acc-00000

P/N. 90890- Jaaod Except for
US, CDN
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FOR CHASSIS SERVICE
1.Crankcase separating tool
P/N. YU-01135-A
P/N. 90890-01135

This tool is necessary to remove the ABS sensor
rotor.

2.Sensor rotor puller guide
P/N. YM-04126
This tool is necessary to remove the ABS sensor
rotor.Use this tool with Crankcase separating tool
for removal of sensor rotor.

3.Sensor rotor installation pot
P/N. YM-04124
P/N. 90890-04124
This tool is necessary to install the ABS sensor
rotor.

FOR ELECTRICAL COMPONENTS
1. ABS test coupler adapter
P/N. YM-03149
P/N. 90890-03149
This instrument is necessary for self diagnosis of
the ABS system.

2. Pocket tester
P/N. YU-03112
P/N. 90890-03112

This instrument is necessary for checking the
electrical system.
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SPECIFICATIONS
GENERAL SPECIFICATIONS
Model FJ1200A D/DC
Model Code Number: 4CR1 4CR2
(Except for California) | (For California)

Vehicle Identification Number: JYA4CREO ¥ NA000101 | JYA4CRCO¥NAO001101
Engine Starting Number: 4CR-000101 4CR-001101
Basic Weight:

With Oil and Full Fuel Tank 274 kg (604 Ib) 275 kg (606 1b)

Tire Pressure (Cold Tire):
Maximum Load¥

Cold Tire Pressure:

Up to 90 kg (198 Ib) Load ¥

90 kg (198 Ib) ~ Maximum Load¥

High Speed Riding

* Load is the total weight of cargo, rider,
passenger, and accessories.

177 kg (390 Ib): Except for California
176 kg (388 Ib): For California

Front

Rear

225 kpa
(2.25 kg/cm?, 32 psi)

250 kpa
(2.5 kg/cm?, 36 psi)

250 kpa
(2.5 kg/cm?, 36 psi)

290 kpa
(2.9 kg/cm?, 42 psi)

250 kpa
(2.5 kg/cm?, 36 psi)

290 kpa
(2.9 kg/cm?, 42 psi)

Bulb wattage x quantity:

Headlight

Tail/Brake light

Front position light/Front flasher light

Rear flasher light

Meter light

Indicator light:
“NEUTRAL”
“TURN”
“OIL LEVEL”
“HIGH BEAM”
“ABS"” warning

12V 60W/55W x 1
12V 8W/27TW x 2
12V 8W/27W x 2
12V 27TW x 2

12V 3.4W x 3

12V 3.4W x 1
12V 3.4W x 2
12V 3.4W x 1
12V 3.4W x 1
12V 3.4W x 1
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MAINTENANCE SPECIFICATIONS
CHASSIS

Master Cylinder Inside Diameter
Caliper Cylinder Inside Diameter
Brake Fluid Type

Model FJ1200A D/DC
Front Disc Brake:
Type Dual
Disc Outside Diameter x Thickness 298 x 5.0 mm (11.73 x 0.20 in)
Pad Thickness Inner 5.5 mm (0.22 in)
<Limit>% <0.5 mm (0.02 in)>
Pad Thickness Outer 5.5 mm (0.22 in)
<Limit>% l <0.5 mm (0.02 in)>
| 2

15.87 mm (0.63 in)
32.1 mm (1.26 in)
DOT #4or DOT #3

Brake lever and Brake Pedal:
Brake Lever Free Play
Brake Pedal Position
Brake Pedal Free Play

2~5mm (0.08 ~ 0.20 in) at brake lever end
30 mm (1.18 in) below top of footrest
5~9mm(0.20 ~ 0.35 in)

ELECTRICAL
Model FJ1200A D/DC
Voltage: 12V
Circuit Breaker:
Type Fuse
Amperage for Individual Circuit x Quantity
MAIN 30A x 1
ABS PUMP 30A x 1
ECU 3A x 1
WARNING 3A x 1
HEAD 15A x 1
SIGNAL 15A x 1
IGNITION 15A x 1
RESERVE 30A x 1
15A x 1
3A x 1
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CABLE ROUTING

(D Handle switch lead (right)
(@ Main switch

(® Handle switch lead (left)
(® Horn lead

() Master cylinder (clutch)
(® Handle switch 4 (left)

@ Clutch hose

Flasher relay

(9) Safety relay assembly

Band

@D Joint (brake hose)

(2 Brake hose 5

(3 Band

Throttle cable

@® Brake hose 1

Master cylinder (front brake)

To the horn

Connect the meter coupler
Connect the flasher light coupler

(D] Less than 10 mm (0.39 in)

[E] Fit the flasher relay on the inside.

[F] Cut the end of the band which
clamps the 2 throttle cables,
handlebar switch lead (right), and
the 4 front brake switch leads.

The brake hose 1 should not cross
the handlebar switch lead (right)
and the throttle cable.
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(D Main switch

(@ Horn

(® Handle switch lead (right)

(® Band

() Front wheel sensor lead

(® Horn lead

@ Ignition coil coupler (two
pieces)/Main switch coupler

Frame earth

(@ Plug cap

Clamp

() Band

Make sure the frame No. is not
hidden by the harness.

Coupler on the outside of the
frame.

Secure the clutch hose and
reserve switch lead, so that the
front ends face towards the
inside of the frame.

D) Less than 10 mm (0.39 in).

Clamp the positioning white
tape.

Clamp the clutch hose and
handle switch lead (left).

Route the horn lead in front of
the head pipe (within the
triangular shape) and above the
throttle cable.

Route the throttle cable through
the center of the head pipe
(Within the triangular shape).

(1] Route the ignition coil leads (two
pieces.), main switch lead, and
reserve switch lead through the
clamp of the frame unit.

Secure the main harness and
handle switch lead (right/ left)
together, and make sure that the
band front end is directed
towards the inside of the frame.

After connecting with the coupler
of cowl stay, clamp it.

Position the harness so that the
branch is aligned with the bracket
end (Less than 10 mm (0.39 in)).

M] Insert the harness beneath the
bracket.

Position the spark plug lead about

15° from centerline to prevent
contact with air duct.

(0] Clamp the two throttble cables to

the cross pipe (for California
only).

[P] 10 ~ 20 mm (0.39 ~ 0.79 in) from

the clutch hose clamp.

(Q] When clamping on the inside of

the tank rail, always be sure to
remove oils from the tank rail.
The open part of the clamp
should be on top.

[R] Secure both throttle cables, the

choke cable and the pressure
senser hose less than 60 mm
(2.36 in) from the cross member.
(On Californian Models the
cannistor hose has to be clamped
with these five items.)

At the time of installing the fuel

tank, insert the lead and coupler
within the frame so that they are
not pinched.

The coupler should be inserted

beneath the frame.

B

/Al

O
'\

H
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(@ Band

(2 Front wheel sensor lead

(® Handle switch lead (left)

(® Band

@ Clamp (clutch hose)
Clutch hose 2

(@ Fuel sender unit lead

Rubber seat

(@ Neutral switch lead

Clamp

a Side stand switch

(2 Pickup coil lead

(3 A.C. generator lead

Cross pipe

(% Cable holder

Holder

[A] Clamp at a position 20 mm
(0.79 in) beneath the handle

15 ~ 20 mm (0.59 ~ 0.79 in).

[O] Route the neutral switch lead, side
stand switch lead, pickup coil lead
and A.C. generator lead between the
insulating plate and carburetor to the

The clamp securing the rubber
seat is to be fitted on the
mudguard of the rear frame,
routed from the top of the bracket
and the end is to be inserted on

right side of the vehicle body.

the inside of the frame.

Clamp in such a way that the wires do The motor lead of the hydraulic

not get stuck in the damper at the seat

bottom.

Secure the starter motor lead, air
cleaner duct and rubber seat. The
band should be routed through the
rubber seat hole, and the end should
be inserted at the rear part of the

frame.

After mounting the damper on the

unit (H.U.) should be routed
though the rubber seat hole.

M The front end of the band should

be inserted in the engine bracket.

[N] The starter motor lead and the

front wheel sensor lead should be
routed above the air cleaner duct,
and should not protrude outside
the frame.

bracket, clamp the wire harness to the [0] The side stand switch lead should

damper.

not sag. (To prevent contact with

crown (Common for left and [H] Insert the starter motor lead between
right sides). the air cleaner duct and the battery

Less than 100 mm (3.94 in) box. Do not position it above the duct.
approximately. After fitting [1] The harness should be led out to the
the band, cut the excess rear of the vehicle body. (Facing

the joint silencer)

[P] Route the pressure sensor hose to
the left of the high-tension cord 1
{for California, through the center
between the canister and the

band and position the end sideways) high-tension cord 1), and over
on the underside of the Clamp the hydraulic unit (H.U.) lead. the cross-pipe. Pass it behind the
frame. The coupler should be fitted on the oil cooler attachment pin and to

inside of the frame bracket. the right side of the vehicle.
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Q' The speedometer cable should
be routed through both holders.

[R] The brake hose should be
routed on the outside of the
meter cable.

Should be routed through the
inner side of the fork.

[T] Wireharness should be routed
on the outside of the cowl stay
and clamped.Whether the front
end of the band is cut or not cut,
it should be directed outside the
cowl.

The earth lead should be
secured along with the igniter
unit.

(The earth lead should be
sandwiched between the ignitor
unit and screw.)

-10-
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(D ABS test coupler

(@ Fuel pump

(®) Nozzle

(@ Fuel pump control relay
(5) Pressure sensor

(6) Safety relay

@ Flasher relay

Front wheel sensor

(9 Hydraulic unit (H.U.)
Rear brake switch

@D Clamp
(2 Rear wheel sensor lead

(3 Band

Mount the damper on the
bracket, and clamp the main
harness using a band.

The fuel hose should be more
on the outside than the main
harness.

Less than 20 mm (0.79 in).

(D] Less than 100 mm (3.94 in).

Less than 15 mm (0.59 in).

Brake pipes 1 and 2 should not

be crossed. Make sure brake

After connecting the band, the

end should be directed towards
the outside portion of the frame.

Using the cowl stay clamp,

secure it on top of the nozzle or
the clamp.

(1] Route the band on the outside of

the cowl stay and the harness. Do
not clamp it together with the
relay card.

The harness should be routed on

the outside of the cowl stay and
should not enter the inside part
of the cowl stay.

[K] Align the harness branch with the

bracket for fitting meter.

[L] Clamp the horn stay.
M| Approximately 50 mm (1.97 in).
The wheel sensor lead should be

parallel to the brake hose.

correctly through the guide, and
should not touch the disk.

[P} Approximately 100 mm (3.94 in).

pipe 1 (joint nut white plating) is [Q] The wheel sensor lead should not

above brake pipe 2 (joint nut
black plating).

be coiled around the brake hose.

[R] After fitting the band, cut the end

and position the end on the
underside of the frame.

After connecting the pickup coil

lead, A.C. generator lead, neutral
switch lead and side stand switch
lead, these lead wires should be
enclosed on the inside portion of
the frame. Make sure you do not
damage the carburetor breather
pipe when positioning these
wires,

The negative lead should be

routed in front of the engine
suspension bracket, and above
the rubber plate, to the battery.
The securing on the crankcase
side is by fastening the wire and
the case by means of the
securing bolt.

[0] The sensor lead should be routed Cut the end of the band.
Less than 70 mm (2.76 in).
Clamp the rear wheel sensor

lead, the hydraulic unit (H.U.)
lead, fuel pump lead and the

-11-



casLe rouTing |[SPEC ?

The wheel sensor lead should
be parallel to the brake hose.

The end of the band should be
enclosed on the inside of the
frame.

The hydraulic unit (H.U.) lead
should be routed between the
two brake hoses.

-12-
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) Fuse

(@ ABS test coupler

® Clamp

(@ ABS Electronic control unit (ECU)
() Condenser

() Fail-safe relay

@ Tail light unit

Resister

(® Relay assembly (brake switch)
ECU cover

() Band

(2 Battery negative lead

(A] After checking its condition, fit
the protection cap to the ABS
test coupler and locate it on the
inside porsion of the frame.

Insert the rear flasher lead in the
clamp, and make sure it is firmly
secured.

To the flasher light.

[D] Make sure the ECU cover seats
properly intothe grooves of case
cover.

The seat spring should hold
down the wireharness.

The harness should not
protrude above the seat rail.

After securing the band, cut the
front end. If it is not cut, the
front end should be inserted
beneath the frame.

The negative lead, positive lead
and starter relay coupler should
not protrude above the frame.

(1] Install so that the positive lead
comes out in the rear.

The fuel sender lead coupler
should be inserted on the inside
part of the seat rail and should
not protrude above the frame.

[K] Clamp the fuel sender lead,
taking care not to trap it by seat
bottom damper.

A ARRRRLRRRRY

5
s

3)(B]

-13-



EMISSION HOSE ROUTING (FOR CALIFORNIA-ONLY)
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EMISSION HOSE ROUTING (FOR CALIFORNIA-ONLY)

(D Canister assembly (right)
(2 Outer vent valve
(3 Joint pipe
(4) Pressure sensor hose
(5 Choke cable
(® Throttle cable
@ Air duct
(8 Canister assembly (left)
(® O-ring
Roll over valve
Engine suspension bracket
Make sure the hose is not
collapsed at any point.

(B] Clamp the hose and main
harness with the hand. Make
sure the hose is not collapsed
at any point.

Pass the hose under the main
harness.

[D] Pass the hose over the
airduct.

Route the hose through the
brake hose holder.

[F] Clamp the canister hose,
throttle cable, choke cable and
pressure sensor hose with the
band.

Make sure the hose is not collapsed at
any point.

The arrow mark on the outer vent
valve should face the carburetor side.

(1] Pass the hose over the ignition coil.

Cut the end of the band.

[K] Pass the hose inside the tank rail.

Secure it with the clamp of the down
tube.

(M) Route the hose between the under
cowling and the engine suspension
bracket.

Pass the hose through the holder of
the oil cooler bracket.

3 Nm
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INTRODUCTION/
MAINTENANCE INTERVALS CHART

INSP
ADJ

PERIODIC INSPECTION AND ADJUSTMENT
INTRODUCTION

This chapterincludes all information necessary to perform recommended inspections and adjustments.
These preventive maintenance procedures, if followed, will ensure more reliable vehicle operation and
a longer service life. The need for costly overhaul work will be greatly reduced. This information applies
to vehicles already in service as well as new vehicles that are being prepared for sale. All service
technicians should be familiar with this entire chapter.

MAINTENANCE INTERVALS CHARTS

Proper periodic maintenance is important. Especially important are the maintenance services related to
emissions control. These controls notonly functionto ensure cleanerairbutare also vitalto properengine
operation and maximum performance. In the following maintenance tables, the services related to
emissions control are grouped separately.

.““

PERIODIC MAINTENANCE EMISSION CONTOROL SYSTEM

Initial Odometer readings
**1 &*2 “13
1,000 km | 7,000 km 13,000 km|19,000 km {25,000 km|31,000 km
No. Item Remarks or or or or or or
1 month |7 months |13 months|19 months|25 months[31 months
(600 mi) |(4,400 mi) [(8,200 mi)| (12,000 (15,800 (19,600
mi) mi) mi)
Check and adjust valve
1*| Valve clearance [clearance when engine is (@]
cold.
Check condition. Adjust
gap and clean. Replace at
2 | Spark plugs 13,000 km (or 13 months) o) Replace @) Replace le)
and thereafter every 12,000
km (or 12 months).
.| Crankcase Check ventilation hose for
3 | ventilation cracks or damage. Replace (@] (@) O o o
system if necessary.
Check fuel hose and
* . vacuum pipe for cracks or
47| Fuelline damage. O o o O o
Replace if necessary.
ﬁ%pé%%e in_i)tialg16000 kfrtn
* . , mi) and thereafter
5*| Fuel filter every 30,000 km (19,000 Replace
mi).
Check for leakage.
Retighten if necessary.
*
6*| Exhaust system Replace gasket (s) if e} o ¢} (@) ¢}
necessary.
Carburetor Adjust synchronization of
*
7 Synchronization |carburetors. © © © © 0 ©
Check and adjust engine
e spee idle speed. Adjust cable O O O O O
8*| Idl d idl d. Adj bl
free play.
Evaporative Check control system for
9* | emission control | damage. Rplace if neces- O @)
system** sary.

*

* %

NOTE:

It is recommended that these items be serviced by a Yamaha dealer or other qualified mechanic.

For California type only

For farther odometer reading, repeat the above maintenance at the period established; **1: Every
6,000 km (3,800 mi), **2: Every 12,000 km (7600 mi), **3: Every 24,000 km (15,200 mi) intervals.

-15-




INSP

N
MAINTENANCE INTERVALS CHART ADJ <1
GENERAL MAINTENANCE/LUBRICATION
Initial Odometer readings
**2 *“3
** 19,000 31,000
1,000 km [7,000 km | 13090 | kmor | 25000 | o
No. Item Remarks Type or or 13 19 25 31
1 month |7 months| months | months | months | months
(600 mi) | (4,400 (8,200 | (12,000 | (15,800 [ (19,600
mi) mi) mi) mi) mi)
*1) Yamalube 4
(20W40) or
SAE 20W40
type IISE"
Engine oil | Warm-up engine motore oil
! g before draining.  |*2) Yamalube 4 o o o o o o
(10W30) or
SAE 10W30
type IISE"
motor oil
2 | Oilfilter Replace - ¢} o (¢}
Clean with com-
*| .. L pressed air. o
3| Air filter Replace if neces- B © © © ©
sary.
N Adjust free play.
4* | Brake Replace pads if - ) 0] ) o) o) )
system necessary.
Check chain condi-
tion.
5 | Drive chain | Adjust and SAE3OW|'50 Every 500 km (300 mi)
lubricate chain motor ol
thoroughly.
Yamaha chain
*| Control and | Apply chain lube [ and cable lube
6 | meter cable thoroughtly. or SAE 10W30 © © o o o %
motor oil.
Rear arm
pivot shaft A Lithi
pply grease ithium soap
7 | and sus- lightly. base grease. o
pension
link pivots.
Brake/ Yamaha chain
Aplly chain lube and cable lube
8 | Cluteh lever | jightly. or SAE 10W30 © o © © ©
pivot sha motor oil.
Brak dal | Lubricat Yamaha chain
rake pedal | Lubricate. and cable lube
9 | and shift Apply chain lube | 5 SAE 10W30 o O O e} e}
pedal shaft |lightly. motor oil.
- Check operation Yamaha chain
* S&Tgr/&de and lubricate. and cable lube o o o o o
Ll Inbiiod Apply chain lube | or SAE 10W30
P lightly. motor oil.
%| Front fork | Check operation _ o o o o o
1| oil and leakage.
Check bearings
assembly for
«| Steerin looseness. Medium wgight
12| Learin % Moderately repack | wheel bearing o} o) e} Repack o
9 every grease.
24,000 km
(15,200 mi)

-16-
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MAINTENANCE INTERVALS CHART ADJ o

Initial Odometer readings
e +2 | 19,000 | 273 [ 31,000
1,000 km 7,000 km | 13090 | m o | 25000 | o
No. Item Remarks Type or or 13 19 25 31
1 month |7 months| months | months | months | months
(600 mi) | (4,400 (8,200 | (12,000 | (15,800 | (19,600
mi) mi) mi) mi) mi)
x| Wheel Check bearings for
13 bearings smooth rotation. - © © © © °
Replace generator
14* éfr;erator '1’6‘63(;‘5; very - Every 100,000 km (62,000 mi)
(62,000 mi)
d Sidestand Check and clean or
15 . replace if neces- _ (@] o (@) O O O
switch sary.

*1) If ambient temperature dose not go below 5°C.
*2) If ambient temperature dose not go above 15°C.
* It is recommended that these items be service by a Yamaha dealer or other qualified mechanic.

NOTE:
For farther odometer reading, repeat the above maintenance at the period established; **1: Every
6,000 km (3,800 mi), **2: Every 12,000 km (7600 mi), **3: Every 24,000 km (15,200 mi) intervals.

-17-
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CHASSIS

ANTI-LOCK BRAKE SYSTEM (ABS)

The Yamaha ABS (Anti-lock Brake System) fea-
tures an electronic control system employing a
dual control device for the front and rear inde-
pendently.

The ABS can be operated in the same manner as
the ordinary brake, using the brake lever and
brake pedal.

NOTE:

Prior to entering the explanations on ABS, please
refer to the explanations on technical terms.

-18-

e Wheel Speed

When the brake is applied, the wheel speed
(rpm) reduces. This rotational speed of the
wheel is called wheel speed.

Motorcycle Speed

The wheel speed is restricted when the
brake is applied therefore the motorcycle
speed reduces. But even though the wheel
rotation is restricted, the motorcycle tries to
advance due to the inertial force. This speed
of advance is called the motorcycle speed.
Braking Force

Forcewhich reducesthe speed of the motor-
cycle

Wheel Lock

On slippery road surfaces, in spite of apply-
ing a strong braking force, even though the
vehicle is running the wheel rotation may
stop altogether. This condition is called
wheel lock.

Side Force

Force which tires to turn the motorcycle
towards the side.



ANTI-LOCK BRAKE SYSTEM (ABS)

CHAS

Friction force between tire

and road surface

Brake force
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and road surface

0 50
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21

Control range

N\
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Slippery road surface

—_—

100
Slip Rate (%)

o
e Slip Rate

The lag which occurs between the wheel
speed and motorcycle speed when the
brake is applied is called the slip. The value
indicating the percentage slip is called the
slip rate and is expressed as given below.

Motorcycle speed - Wheel speed

Slip Rate = x 100 (%)
Motorcycle speed
e Slip Rate
0% .ueennn No slipping between the wheel
androad surface with perfect rota-

tion of wheel
100% ...... Wheel rotating speed is 0. In other
words, the wheel is locked.

BRAKING FORCE AND MOTORCYCLE
STABILITY

When the braking pressure increases, a corre-
sponding brake is applied on the wheel, slip be-
tween the tire and road surface occurs, and results
in a braking force. The limit of this braking force is
determined by the friction force between the tire
and road surface and it has a strong interrelation
with the slip condition.

The slip condition is indicated by the slip rate.
The directional stability of the motorcycle is de-
termined by the side force; where as, the side force
also has a strong interrelation with the slip condi-
tion.

Fig. [A] indicates these interrelations. If the motor-
cycle is braked while maintaining an appropriate
slip rate, the maximum braking force can be ob-
tained without losing the side force.

ABS is a system which utilizes these tire character-
istics effectively, on slippery as well as non-slip-
pery road surfaces. (Fig. (8] )

-19-
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Wheel Speed

Pressure
Applied

Motorcycle Speed

Pressure
Reduced

Braking Force
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WHEEL SLIP AND HYDRAULIC PRESSURE
CONTROL

The ABS computer calculates the different wheel
speeds based on the rotation signals received
from the front and rear wheel sensors. The com-
puter calculates the motorcycle running speed,
and reduction in speed of wheel based on the
value of wheel speed. The difference between the
calculated running speed and wheel speed of each
wheel corresponds to the slip of the wheel.
When the wheel tends to lock, the wheel deceler-
ates suddenly indicating sudden motion.

When the magnitude of slip and the wheel decel-
eration values exceed the decided quantity, the
ABS computer judges that the wheel has a ten-
dency to lock and controls the brake as indicated
below.

If the slip is large, and the wheel tends to lock
(Point A in figure), it reduces pressure. When the
locking tendency (Point B in figure)is eliminated,
it increases the pressure.

ABS OPERATION AND MOTORCYCLE
CONTROL

If the ABS starts operating, it means that there is
atendency of the wheel to lock, and indicates that
the motorcycle is approaching the limitof control.
To make the rider aware of this condition, the ABS
has been designed to generate a reaction force
("pulsing sensation") in the brake lever and brake
pedal.

NOTE :
The reaction force ("pulsing sensation”) gener-
ated in the brake lever and brake pedal when the
ABS operates, is not an abnormal condition. It is
merely a warning given to the rider.
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>

Friction force between tire

and road surface

Brake force

.~

Side fze\\

~

N~

"~

50
Slip Rate (%)

100

In motorcycles equipped with ABS, as well as
those equipped with conventional brake systems,
side force is reduced when braking. Therefore,
sudden braking while cornering is not recom-
mended.

Furthermore, prevention of slip in the transverse
direction is also not a function of ABS.

AWARNING

The braking of the motorcycle, even in the worst
case, is principally executed when the motor-
cycle is advancing straight ahead. Sudden brak-
ing during cornering is liable to cause a loss of
traction of the tires. Even in motorcycles fitted
with ABS, over turning of the motorcycle cannot
be prevented if it is braked suddenly while cor-
nering.

ABS functions to prevent the tendency of locking
of the wheels by controlling the brake hydraulic
pressure.

But, if in case there is a tendency of the wheel to
lock on a slippery road surface due to engine
braking, even if the ABS operates, it may not be
able to prevent the locking tendency.

AWARNING

ABS controls only wheel-locking tendency
caused by using the brakes. The ABS cannot
prevent wheel locking on sippery surfaces, such
asice, when it is caused by engine braking, even
if the ABS is working.
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ELECTRONIC ABS

High level self diagnostic functions have been
provided in this system. ABS has been designed
so that if by chance there is a breakdown or fault,
it detects the fault, and reverts to the normal
braking system.

In such cases, the “ABS” warning light on the
meter panel lights up and warns the rider. The
yamaha ABS has been designed so that the faults
are saved in memory as a record so that the fault
code numbers can be referred to at the service
shop by using the “ABS” warning light or circuit
tester during troubleshooting.
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&6

ABS COMPONENTS

(D Front wheel sensor

@ Sensor rotor

(3 Brake hose 2 (front left)
(@) Brake hose 3 (front right)
@ Brake hose 5

@ Brake hose 1

@ “ABS” warning light
Brake pipe 1

(9 Brake pipe 2

Hydraulic unit (HU)

@) Fuse

(2 ABS test coupler

(9 Electronic control unit (ECU)
Fail-safe relay

(9 Sensor rotor

Rear wheel sensor

(2 Brake hose 7

Brake hose 6

Brake hose 3

@0 Brake hose 4

-23-
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ABS consists of a front and rear independent 2-
sensor, 2 channel electronic control system, and
the following four main components:

C)VVhee|sensorandsensorro&w
(@ Electronic Control Unit (ECU)
(3 Hydraulic Unit (H.U.)

® Fail-safe relay

Fig. (Al indicates the arrangement of the main
components in the motorcycle. In addition to
these, there are other related components such as
ABS test coupler on the ABS harness in the right
side cover and “ABS” warning light in the meter
panel.
CAUTION:

e The ABS components have been precisely ad-
justed. Therefore take extreme care and pre-
cautions to avoid impact or dirt on these com-
ponents.

e Within the ABS components, ECU, HU, wheel
sensor and fail-safe relay cannot be disas-
sembled. Even if you feel that a minor fault has
occurred in one of these components, do nottry
to disassemble the component and repair it.
Please replace it with a new part.

FUNCTIONS OF ABS COMPONENTS

WHEEL SENSOR AND SENSOR ROTOR

The wheel sensor (1) transmits wheel rotation
signals which the ECU detects speed of wheel
rotation from. It consists of components such as
permanent magnetand coils. Atthefrontwheel as
well as the rear wheel, the wheel sensor is
mounted in the sensor housing.
Sensorrotoris press fitted inside the wheel hub
in the front wheel as well as the rear wheel, and it
rotates along with the wheel. 44 teeth have been
cutonthe inside face ofthe sensor rotorand these
are located in the vicinity of the front end of the
wheel sensor. Along with the rotation of the
wheel, the distance between the sensor pole and
the sensor rotor varies and induction current is
generated in the wheel sensor. In this way, the
speed of wheel rotation can be detected from the
frequency of this alternating voltage.
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ELECTRONIC CONTROL UNIT (ECU)

The Electronic Control Unit (ECU) (D) controls the
ABS and is mounted inside the tail cowl. The ECU
() is covered by a ECU cover ) , for protection
against water.

Function of ECU

ECU Block Diagram

Front - S Solenoid
Wheel @ g g CPU # 1 {(Microcomputer) Valve Drive >HYfifaUliC
Sensor 3 9 Circuit Unit
Rear g £ @ (HU)
Wheel @ é ’2 Motor Drive y
Sensor — CPU Monitor Circuit - Monitor Interface
Circuit
Power Source — ﬁ Fail-Safe
CPU #0 (Microcomputer) Rfalay. Drive ~ ety
Starter Switch 5 Circuit
2
Brake Switch 8 i !
(Front) =8 Warning J @
Brake Switch § E Fault Code Memory L Light Drive N\
(Rear) n £ Circuit ABS'
Warning
Light

As indicated in the ECU Block Diagram of Fig. (] ,
the ECU captures signals from the front and rear
wheel sensors and also the monitor circuit sig-
nals. Two microcomputers are provided in the
ECU and each of these operates independently to
process the ABS control logic.
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B| THE SEQUENCE OF SOFTWARE PROCESS

[ MAIN SWITCHON |

[ INmALIZE ]

Y

SELF DIAGNOSES
(STATIC)

SELF DIAGNOSES
(DYNAMIC)

8
PULSE RECEPTION milli-

seconds

PARAMETER
GENERATION

!

DUMP JUDGE
& DUMP OPERATION

The independently processed results of each mi-
crocomputer are compared by the CPU monitor
circuit. After verifying that the results are the
same, the CPU monitor circuit sends control com-
mands to the Hydraulic Unit (H.U.) and the Fail-
Safe Relay.

ABS control
The ABS control performed by ECU is basically of
the two portions mentioned below :

@ Hydraulic control
(2 Self Diagnoses

The control processes, as explained in Fig. (B, are
made in 8 milliseconds each time, and repeated.

The description of faults are saved in the Fault
Code Memory, for fault detection and inspection
at a later stage.

NOTE:
Some kinds of faults are not saved in memory
(Example : Drop in power source voltage, etc.)

HYDRAULIC UNIT (HU)

The Hydraulic Unit (1) is a component used to
modulate the hydraulic pressure of the brake
system, based on the instructions of the ECU. Itis
installed beneath the battery box at the central
part of the vehicle.
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'C| REAR BRAKE PEDAL/

FRONT BRAKE LEVER/
MASTER CYLINDER

HYDRAULIC UNIT (HU)

MASTER CYLINDER

BRAKE SWITCH

FLOW CONTROL VALVE/
SOLENOID VALVE

REAR BRAKE

: SENSOR/ ;
: SENSOR ROTOR

PUMP PUMP
MOTOR .
T BRAKE SWITCH
BUFFER :
CHAMBER | BUFFER CHAMBER
[ 5 - 11 :
IR | AT ]| Feow controL vavves

SOLENOID VALVE

'
i

[ FAIL-SAFE RELAY]

FRONT BRAKE
CALIPER

ELECTRONIC
CONTROL

UNIT (ECU)

LR
SENSOR/ ,
SENSOR ROTOR';

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

The Hydraulic Unit has the same configuration for
the rear wheel as well as the front wheel, and an
independent hydraulic circuit is provided for each
wheel. The pump motorforboththe frontand rear
systems is common. (Fig. [C] )

Components of HU
The components of the system are as follows :

MASTER

(D Flow control valve
(2 Solenoid valve
(3 Buffer chamber

=

BRAKE
CALIPER

(@ Hydraulic pump
(See Fig. [D] ).

The flow control valve (1) is a component which
maintains a constant brake fluid flow rate during
the ABS operation. It works in combination with

the solenoid valve (2 in increasing and reducing

WARNING LIGHT

.....

ECU

the brake fluid pressure.

The buffer chamber (3)has the function of tempo-
rarily collecting the brake fluid, whose pressure
has been reduced during ABS operation.
Hydraulic pump (3 is driven by the motor. Its
functionisto return the brake fluid collected in the
buffer chamber (3), to the circuit on the side of the

_____________

master cylinder.
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6

HU OPERATION
NORMAL BRAKING OPERATION

————————— |
\_/
PUMP
BUFFER
CHAMBER

SOLENOID VALVE

mH | mmmm e e - ==
MASTER BRAKE SWITC
CYLINDER

FLOW
CONTROL
CALIPER X
1
|
1
WARNING LIGHT :
@ i
v [}
a I White arrows indicate direction
1 P = = = =494 |of brake fluid flow.

ECU

During normal braking operation, the master cylinder pressurizes the brake caliper directly.

]
| ____
L--
-7
-~
w - |
S [
S
7} |
f I
w
o |
o I
8 |
3 |
-
- I
u I
>
g ' 6  Reapply pressure rate
pe) |
Y
|
|
-
0 TIME

*Front and rear system operation is identical although only one system is shown.
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ABS IN OPERATION (PRESSURE IS REDUCED)

WITCH (Ve e e oo - - -
MASTER BRAKES Q
CYLINDER

. CYuNoE Cﬂ/:j o

BUFFER
CHAMBER

SOLENOID VALVE

o
o

: =
FLOW :
CONTROL || e Wi

BRAKE  yALVE 15 b6t —
CALIPER g '

- mn me em e e e Em em Em e em o e S G s e e eE e e e -
- e e e o en em e e em e e mn e am e me e Em e s em mm e Em E -

Black arrows indicate valve
movement.
. White arrows indicate direction
1 ECU P ==-=- of brake fluid flow.
T I T — r i — ]

As the ABS is activated, the solenoid valve is opened releasing brake fluid pressure to the buffer chamber.
The flow control valve moves due to the pressure difference before and after the orifice. Movement of the

flow control valve cuts the passage to the caliper before the orifice. Farther movement opens the passage
after the orifice allowing the caliper to depressurize.

—_—— —

BRAKE FLUID PRESSURE

6  Reapply pressure rate

o

TIME
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ABS IN OPERATION (PRESSURE IS REAPPLIED)

MOTOR
MASTER BRAKESWITCH = (| Jp====mmmmmm === -:
CYLINDEFzO/ |
fm—mmm————— T T e { Y}
1 X N/ |
| - PUMP |
I
| BUFFER |
N <500+ 2R RO CHAMBER |
I
|
! ORIFICE  SOLENOID VALVE f |
| METERING l
| EDGE ™ :
! FLOW !
i BRAKE CONTROL I
I CALIPER VALVE )
|
! -] ! ]
! = 1 |
[} | BB T T e otetatorerets. -2 A
I v I
! ! !
' WARNING LIGHT ! !
! AET indi '
@ ! ack arrows indicate valve |
: 1 movement. |
| . 1 White arrows indicate direction| |
[ ] P = -==d of brake fluid flow. |
' ECU i

The solenoid valve closes and the caliper is repressurized. Brake fluid pressure is controlled to a specified
amount by the metering edge.

Reapply pressure rate

BRAKE FLUID PRESSURE

e - e - e e - - —— -

o

* The flow control valve is restored to the normal brake position due to spring action when brake
fluid pressure is not applied.
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FAIL-SAFE RELAY
| —

===

—

=12

FAIL-SAFE RELAY

Fail-safe relay (D) controls the power supply to the
HU and is installed beneath the ECU @ inside the
tail cowl.

Components and functions of the fail-safe relay

Fail-safe relay consists of a solenoid relay (1) and
a motor relay ) .

The solenoid relay (D is activated by the ECU
command, when the ECU starts activating the
ABS system. With this condition, the solenoid
valve ® can operate if the ECU’s dump command
is given.

Atthesame timewhenthe ECU’s dump command
is given, the motor relay is also activated by the
ECU. This makes the pump motor start
simultaneouly when pressure reduction in ABS
starts.

In case of a fault in the ABS system, the ECU cuts
off the solenoid relay (1), therefore the solenoid
valve ® cannot operate.

At the same time, this disables the motor relay @)
causing the “ABS” warning lightto come on. This
is called a “System Down”. Since reduction of
hydraulic pressure is not possible during a Sys-
tem Down, the braking reverts to the conventional
system.
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““

?

A]

Warning Light

Main switch Main switch
OFF
“ABS”
Warning Light
Initialize
B
Main switch
Main switch ON Starter Starter
OFF ON OFF
“ABS"

Unlit

]

“ ABS"
Warning Light

)

“ ABS”

Warning Light}%

Lit up
[ ] unlit

40.5
qsec.

05
sec.

0.5
sec.

0.5
sec.

05
sec

Flashing

OTHER THAN ABS COMPONENTS

ABS WARNING LIGHT

The warning light informs the rider of ABS self
diagnosis results and is installed in the meter
panel.

(D “ABS” Warning Light

Lighting up of “ABS” Warning Light
1. Main switch key is switched “ON" (Fig. [A] ).
When the main switch key is switched “ON”, it
lights up for about 1.4 seconds. Inthisinterval,
the ECU is executing a system check.

.Mainswitchkeyis switched “ON” and the start
button is pressed (Fig. (8] ).
When the main switch key is switched “ON”
and the start button is pressed, the “ABS”
warning light continues to be lit up when the
start button is pressed. The rider can confirm
the operation of the warning light by this.

NOTE :
When the start button is pressed, the oil level
indicator also lights up steadily.

3. Lights up during normal operation (Fig. [C] ).
When it lights up during normal operation, a
fault is detected in the ABS. In this case, the
ABS hydraulic pressure is not controlled, and
the motorcycle is reverts to conventional
braking.

4.Flashes during normal operation (Fig. D] ).

When it flashes during normal operation, this
is not a fault.
Refer to section “ABS Troubleshooting”.
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5. ABS test coupler
When the ABS test coupler adapter (1) is
inserted into the ABS test coupler, the history
of faults recorded in the ECU are displayed by
flashes.

ABS Test Coupler Adapter:
P/N. YM-03149
P/N. 90890-03149

NOTE :
The “ABS” warning light lights up when the mo-
torcycle is run without removing the test coupler
ada<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>