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IMPORTANT

This manual was produced by the Yamaha Motor Company, Ltd. primarily for use by Yamaha dealers
and their qualified mechanics. It is not possible to include all the knowledge of a mechanic in one man-
ual. Therefore, anyone who uses this book to perform maintenance and repairs on Yamaha vehicles
should have a basic understanding of mechanics and the techniques to repair these types of vehicles.
Repair and maintenance work attempted by anyone without this knowledge is likely to render the vehi-
cle unsafe and unfit for use.

Yamaha Motor Company, Ltd. is continually striving to improve all of its models. Modifications and sig-
nificant changes in specifications or procedures will be forwarded to all authorized Yamaha dealers and
will appear in future editions of this manual where applicable.

TIP
Designs and specifications are subject to change without notice.

EAS30001

IMPORTANT MANUAL INFORMATION
Particularly important information is distinguished in this manual by the following notations.

This is the safety alert symbol. It is used to alert you to potential per-
N sonal injury hazards. Obey all safety messages that follow this symbol
to avoid possible injury or death.

A WARNING indicates a hazardous situation which, if not avoided, could
result in death or serious injury.

A NOTICE indicates special precautions that must be taken to avoid

NOTICE damage to the vehicle or other property.

TIP A TIP provides key information to make procedures easier or clearer.
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HOW TO USE THIS MANUAL

This manual is intended as a handy, easy-to-read reference book for the mechanic. Comprehensive
explanations of all installation, removal, disassembly, assembly, repair and check procedures are laid
out with the individual steps in sequential order.

* The manual is divided into chapters and each chapter is divided into sections. The current section title
“1” is shown at the top of each page.

e Sub-section titles “2” appear in smaller print than the section title.

¢ To help identify parts and clarify procedure steps, there are exploded diagrams “3” at the start of each
removal and disassembly section.

* Numbers “4” are given in the order of the jobs in the exploded diagram. A number indicates a disas-
sembly step.

e Symbols “5” indicate parts to be lubricated or replaced.

Refer to “SYMBOLS".

* A job instruction chart “6” accompanies the exploded diagram, providing the order of jobs, names of
parts, notes in jobs, etc. This step explains removal and disassembly procedure only. For installation
and assembly procedure, reverse the steps.

¢ Jobs “7” requiring more information (such as special tools and technical data) are described sequen-
tially.

|
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CLUTCH CLUTCH

CLUTCH
Removing the clutch cover

12 N-m (1.2 kgf-m, 8.7 Ib-ft) [S2]7N-m (0.7 kgf-m, 5.1 Ib-ft)

8. Remove: A. Friction plate 1

« Clutch boss nut B. Friction plate 2

« Conical spring washer - S

* Washer CHECKING THE CLUTCH PLATES - 2
« Clutch boss

The following procedure applies to all of the

« Thrust plate clutch plates.

« Clutch housing T Chenk
« Ol pump drive chain  Clutoh plate 1,2
Damage — Replace the clutch plates as a
CHECKING THE FRICTION PLATES set.
The following procedure applies to all of the fric- 2. Measure:
tion plates. « Clutch plate 1, 2 thickness
1. Check: (with a surface plate and thickness gauge “1")
« Friction plate 1, 2 Out of specification — Replace the clutch
Damage/wear > Replace the friction plates plates as a set
asaset - -l 7
2. Measure: % Thickness gauge
« Friction plate 1, 2 thickness F9°|99°'°313° .
5 Out of specification — Replace the friction %ﬁ;&%‘gg sef
/ Tlpp‘a‘es asaset
(a2 Nm (1.2 kgim, 87 -1 Measure the friction plate at four places. Clutch plate 1 thickness
6 Order JobiParts to remove aty Remarks 2.20-2.40 mm (0.087-0.094 in)
Orain Friction plate 1 thickness Warpage limit
Engine oil Refer 1o “CHANGING THE ENGINE OIL” on & 2.92-3.08 mm (0.115-0.121 in) 0.10 mm (0.004 in)
page 3-24. Wear fimit Clutch plate 2 thickness
7| Cluish cable 7| Disconnect. 2.82 mm (0.111 in) 1.90-2.10 mm (0.075-0.083 in)
2 [Cover i Friction plate 2 thickness Warpage limit
3|0, sensor coupler brackel 7 2.92-3.08 mm (0.115-0.121 in) 0.10 mm (0.004 in)
7| Cluch cover 7 Wear limit
5[ Cluich cover gasket 7 2.82 mm (0.111 in)
& |Dowelpn z
7 Oil filler cap 1

3. Measure:
« Assembly width “a” of the friction plates and
clutch plates

5-38 5-43




EAS20005

SYMBOLS

The following symbols are used in this manual for easier understanding.
TIP

The following symbols are not relevant to every vehicle.

SYMBOL DEFINITION SYMBOL DEFINITION

Serviceable with engine mounted Gear ol

|

¢ Filling fluid Molybdenum disulfide oil
-amm | | Lubricant Brake fluid
Special tool Wheel bearing grease

Tightening torque Lithium-soap-based grease

Wear limit, clearance Molybdenum disulfide grease

Silicone grease

Electrical data Apply locking agent (LOCTITE®).

Engine oil Replace the part with a new one.

®
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Silicone fluid

XJ
m Engine speed
o
|
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|
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IDENTIFICATION
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IDENTIFICATION

EAS30002

VEHICLE IDENTIFICATION NUMBER

The vehicle identification number “1” is stamped
into the right side of the steering head pipe.

EAS30003

MODEL LABEL
The model label “1” is affixed to the frame. This
information will be needed to order spare parts.

1-1
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FEATURES
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YCC-T (Yamaha Chip Controlled Throttle)
Mechanism characteristics
Yamaha developed the YCC-T system employing the most advanced electronic control technologies.
Electronic control throttle systems have been used on automobiles, but Yamaha has developed a fast-
er, more compact system specifically for the needs of a sports motorcycle. The Yamaha-developed
system has a high-speed calculating capacity that produces computations of running conditions every
1/1000th of a second.
The YCC-T system is designed to respond to the throttle action of the rider by having the ECU instan-
taneously calculate the ideal throttle valve opening and generate signals to operate the motor-driven
throttle valves and thus actively control the intake air volume.
The ECU contains two CPUs with a capacity about five times that of conventional units, making it pos-
sible for the system to respond extremely quickly to the slightest adjustments made by the rider. In par-
ticular, optimized control of the throttle valve opening provides the optimum volume of intake air for
easy-to-use torque, even in a high-revving engine.
Aims and advantages of using YCC-T
¢ Increased engine power
By shortening the air intake path, higher engine speed is possible — Increased engine power.
* Improved driveability
Air intake volume is controlled according to the operating conditions — Improved throttle response to
meet engine requirement.
Driving force is controlled at the optimal level according to the transmission gear position and engine
speed — Improved throttle control.
* Engine braking control
Due to the throttle control, optimal engine braking is made possible.
¢ Simplified idle speed control (ISC) mechanism
The bypass mechanism and ISC actuator are eliminated — A simple mechanism is used to maintain
a steady idle speed.
* Reduced weight
Compared to using a sub-throttle mechanism, weight is reduced.

. Accelerator position sensor
. Throttle servo motor

. Throttle position sensor

. Throttle valves

A wOND =
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YCC-T system outline

O N

Throttle position sensor
Throttle servo motor
Accelerator position sensor
ECU (Engine Control Unit)
Sensor input

Gear position switch
Crankshaft position sensor
Rear wheel sensor

Coolant temperature sensor

©CONOO AN~
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OUTLINE OF THE TCS (Traction Control System)

The traction control system controls excessive spinning (slipping) of the rear wheel when accelerating
on slippery surfaces, such as unpaved or wet roads.

The ECU monitors the front and rear wheel speeds using the signals from the front and rear wheel sen-
sors, and detects rear wheel slipping according to the difference between the wheel speeds. If the slip-
ping exceeds the preset value, the ECU controls the slipping using integrated control of the ignition
timing, fuel cut-off, and throttle valve opening of the YCC-T system.

The traction control system can be set to one of two operation modes or turned off.

TCS (Traction control system) layout

-
ke

Traction control system indicator light
Traction control system switch

ECU

Throttle servo motor

ABS ECU

Rear wheel sensor

Front wheel sensor

Ignition coils

. Spark plugs

0 Fuel injector

—‘¢°9°.\‘9’S'":‘>9’!\’.—‘
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TCS (Traction control system) block diagram

The signals from the front and rear wheel sensors are sent to the ECU through the ABS ECU, and the
ECU calculates the amount of slip according to the difference between the detected front and rear
wheel speeds.

If the amount of slip exceeds the preset value, the ECU controls the ignition timing, fuel cut-off, and
throttle valve opening of the YCC-T system so that the amount of slip is less than the preset value. The
traction control system indicator light in the meter assembly flashes when the traction control system
has activated.

5
3 - E
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Front wheel sensor

Rear wheel sensor

ABS ECU

Traction control system switch
ECU

Signal conversion

Slip amount calculation
Exceeds preset value
Actuator control

Fuel cut-off

Ignition timing (retarded)

. Traction control system indicator light
(flashes)

. YCC-T motor throttle valve opening
(decreased)

I ommooOom®» 9w~
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Traction control system

The traction control system (TCS) helps maintain traction when accelerating on slippery surfaces,
such as unpaved or wet roads. If sensors detect that the rear wheel is starting to slip (uncontrolled
spinning), the traction control system assists by regulating engine power as needed until traction is
restored.

EWA15433

The traction control system is not a substitute for riding appropriately for the conditions. Trac-
tion control cannot prevent loss of traction due to excessive speed when entering turns, when
accelerating hard at a sharp lean angle, or while braking, and cannot prevent front wheel slip-
ping. As with any vehicle, approach surfaces that may be slippery with caution and avoid espe-
cially slippery surfaces.

Setting the traction control system

With the throttle closed, push this switch down to change from TCS “1” to TCS “2”. Push up to change
from “2” to “1”.

With the vehicle stopped, push this switch up for two seconds to turn the system off. Push down to turn
the system on.

The “r¢s” indicator light flashes when traction control has engaged. You may notice slight changes in
engine and exhaust sounds when the system has engaged.

When the traction control system has been set to “OFF”, the “r¢s” indicator light will come on.

TCS “OFF”
TCS “OFF” turns the traction control system off.

TCS “1”
TCS “1” minimizes traction control system assist.

TCS “2”
TCS “2” maximizes traction control assist; wheel spin is most strongly controlled.

ECA19650

NOTICE

Use only the specified tires. Using different sized tires will prevent the traction control system
from controlling tire rotation accurately.

TIP

* The current TCS setting is shown in the TCS display.

e Traction control can be turned on or off only when the vehicle is stopped.

e When the key is turned to “ON”, traction control is turned on and set to TCS “1” or “2” (whichever was
last selected).

¢ Turn the traction control system off to help free the rear wheel if the vehicle gets stuck in mud, sand,
or other soft surfaces.

1. Traction control system switch “rcs”
2. TCS display



FEATURES

Resetting the traction control system

The traction control system will automatically disable when:

¢ the front wheel or rear wheel comes off the ground while riding.

* excessive rear wheel spin is detected while riding.

e either wheel is rotated with the key turned to “ON” (such as when performing maintenance).

If the traction control system is disabled, both the “rcs” indicator light and the “.=” warning light will come
on.

Should this occur, try resetting the system as follows.

1. Stop the vehicle and turn the key to “OFF”.

2. Wait a few seconds and then turn key back to “ON”.

3. The “rcs” indicator light should turn off and the system be enabled.

4. Check the vehicle and turn off the “.=” warning light.

TIP
If the “rcs” indicator light or the “.=” warning light remains on after resetting, check the fuel injection sys-
tem (Refer to “FUEL INJECTION SYSTEM” on page 8-33).

Quick shift system

The quick shift system (QS) allows for full-throttle, clutch lever-less, electronically-assisted upshifts.

When the shift switch detects motion in the shift pedal, engine power and drive torque are momentarily

adjusted to allow the upshift to occur.

TIP

* The quick shift system operates when traveling at least 20 km/h (12 mi/h) with an engine speed of
2300 r/min or higher, and only when accelerating.

¢ |t does not operate when the clutch lever is pulled.
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INSTRUMENT FUNCTIONS
Multi-function meter unit

1. “SELECT” button
2. “RESET” button

1 2 3 4 5 6
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Transmission gear display
Tachometer

Eco indicator “ECO”

TCS display

Drive mode display

Fuel meter

Multi-function display
Clock

Speedometer
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Be sure to stop the vehicle before making
any setting changes to the multi-function
meter unit. Changing settings while riding
can distract the operator and increase the
risk of an accident.

The multi-function meter unit is equipped with
the following:

¢ a speedometer

* a tachometer

* a clock

e a fuel meter

* an eco indicator

* a transmission gear display

* a drive mode display

e a TCS display

¢ a multi-function display

TIP

* Except when switching to the brightness con-
trol mode or to display the clock, turn the key to
“ON” before using the “SELECT” and “RESET”
buttons to adjust the multi-function meter.

¢ To switch the speedometer and multi-function
displays between kilometers and miles, press
the “SELECT” button for one second.

Speedometer

1. Speedometer

The speedometer shows the vehicle’s traveling
speed.
Tachometer

-~
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1. Tachometer
2. Tachometer red zone

The tachometer allows the rider to monitor the
engine speed and keep it within the ideal power
range.

ECA19660

NOTICE

Do not operate the engine in the tachometer
red zone.
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Clock
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1. Clock

The clock uses a 12-hour time system. When
the key is not in the “ON” position, the clock can
be viewed by pushing the “SELECT” button.

To set the clock

1. Turn the key to “ON”.

2. Push the “SELECT” button and the “RESET”
button for two seconds.

3. When the hour digits start flashing, use the
“RESET” button to set the hours.

4. Push the “SELECT” button, and the minute
digits will start flashing.

5. Use the “RESET” button to set the minutes.

6. Push the “SELECT” button to confirm the set-
tings and start the clock.

Fuel meter

1. Fuel meter

The fuel meter indicates the amount of fuel in the
fuel tank. The display segments of the fuel meter
disappear from “F” (full) towards “E” (empty) as
the fuel level decreases. When the last segment
starts flashing, refuel as soon as possible.

TIP
If a problem is detected in the electrical circuit,
the fuel level segments and “m” will flash repeat-
edly. Check the electrical circuit. Refer to
“CHECKING THE FUEL METER/FUEL LEVEL
WARNING LIGHT” on page 8-168.

Eco indicator

2

e

1. Eco indicator “ECO”

This indicator comes on when the vehicle is be-

ing operated in an environmentally friendly, fuel-

efficient manner. The indicator goes off when

the vehicle is stopped.

TIP

Consider the following tips to reduce fuel con-

sumption:

¢ Avoid high engine speeds during acceleration.

¢ Travel at a constant speed.

e Select the transmission gear that is appropri-
ate for the vehicle speed.

Transmission gear display

|
N

\\\ Cal [ ~

1. Transmission gear display
2. Neutral indicator light “N”

This display shows the selected gear. The neu-
tral position is indicated by “=" and by the neutral
indicator light.
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Drive mode display
1

1. Drive mode display

This display indicates which drive mode has
been selected: “STD”, “A” or “B”. For more de-
tails on the modes and on how to select them,
refer to “D-mode (drive mode)” on page 1-12.
TCS display

Jorr/1/24
A

1. TCS display

This display indicates which traction control sys-
tem setting has been selected: “1”, “2” or “OFF”.
For more details on the TCS settings and on
how to select them, refer to “OUTLINE OF THE
TCS (Traction Control System)”.
Multi-function display

1

1. Multi-function display

The multi-function display is equipped with the
following:

* an odometer

¢ two tripmeters

¢ a fuel reserve tripmeter

1-10

¢ an instantaneous fuel consumption display

* an average fuel consumption display

¢ a coolant temperature display

* an air intake temperature display

¢ a brightness control display

TIP

* The odometer will lock at 999999 and cannot
be reset.

* The tripmeters will lock at 9999.9 but can be
manually reset.

Push the “SELECT” button to switch the display
between the instantaneous fuel consumption
mode “km/L” or “L/100 km”, average fuel con-
sumption mode “AVE_ _._ km/L” or “AVE_ _._
L/100 km”, coolant temperature mode “C”, air
intake temperature mode “Air_ _ °C”, odometer
mode “ODQ”, and tripmeter modes “TRIP 1” and
“TRIP 2” in the following order:

km/LorL/100 km - AVE_ . _km/LorAVE_ _._
L/100 km — °C — Air__ °C - ODO — TRIP 1

— TRIP 2

When the display units have been set to miles:
km/L, L/100 km or MPG — AVE_ _. km/L,
AVE_ . /100 kmor AVE_ . MPG — °C >
Air__°C—>0ODO - TRIP1—- TRIP 2

TIP
Push the “RESET” button to switch the display in
the reverse order.

If the last segment of the fuel meter starts flash-
ing, the display automatically changes to the fuel
reserve tripmeter mode “F-TRIP” and starts
counting the distance traveled from that point. In
this case, push the “SELECT” button to switch
the display in the following order:

F-TRIP — km/L or L/100 km — AVE_ . km/L
orAVE_ . L/100km —°C — Air__°C —-> ODO

— TRIP 1 - TRIP 2 - F-TRIP

When the display units have been set to miles:
F-TRIP — km/L, L/100 km or MPG — AVE_ _._
km/L, AVE_ _._ L/100 km or AVE_ _._ MPG —
°C > Air__°C—->0DO »>TRIP1 >TRIP2 >
F-TRIP

TIP

* To reset a tripmeter, select it by pushing the
“SELECT” button, and then push the “RESET”
button for one second.




FEATURES

¢ |f you do not reset the fuel reserve tripmeter
manually, it resets automatically and disap-
pears after refueling and traveling 5 km (3 mi).

Instantaneous fuel consumption mode
1

1. Instantaneous fuel consumption display

The instantaneous fuel consumption display can
be set to either “km/L”, “L/100 km” or “MPG”
(when the display units have been set to miles).

e “km/L”: The distance that can be traveled on
1.0 L of fuel under the current riding conditions
is shown.

* “L/100 km”: The amount of fuel necessary to
travel 100 km under the current riding condi-
tions is shown.

* “MPG”: The distance that can be traveled on
1.0 Imp.gal of fuel under the current riding con-
ditions is shown.

To switch between the instantaneous fuel con-

sumption display settings, push the “SELECT”

button for one second.

TIP

If traveling at speeds under 20 km/h (12 mi/h),

“__._Visdisplayed.

Average fuel consumption mode

1

1. Average fuel consumption display

This display shows the average fuel consump-
tion since it was last reset.

The average fuel consumption display can be
set to either “AVE_ . km/L”, “AVE_ . L/100
km” or “AVE_ _._ MPG” (when the display units

have been set to miles:).

e “AVE_ _._ km/L”: The average distance that
can be traveled on 1.0 L of fuel is shown.

* “AVE_ _._ L/100 km”: The average amount of
fuel necessary to travel 100 km is shown.

*“AVE_ _._ MPG”: The average distance that
can be traveled on 1.0 Imp.gal of fuel is shown.

To switch between the average fuel consump-

tion display settings, push the “SELECT” button

for one second.

To reset the average fuel consumption, push the

“RESET” button for one second.

TIP

After resetting the average fuel consumption,

“_ _._” will be shown until the vehicle has trav-

eled 1 km (0.6 mi).

Coolant temperature mode

1

1. Coolant temperature display

This display shows the coolant temperature from

40 °Cto 116 °C in 1 °C increments.

If the message “HI” flashes, stop the vehicle,

then stop the engine, and let the engine cool.

TIP

¢ When the coolant temperature is below 40 °C,
“Lo” will be displayed.

* The coolant temperature varies with changes
in the weather and engine load.

Air intake temperature mode

1

1. Air intake temperature display

The air intake temperature display indicates the
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temperature of the air drawn into the air filter

case.

This display shows the air intake temperature

from -9 °C t0 99 °C in 1 °C increments.

TIP

e —9 °C will be displayed even if the air intake
temperature falls below -9 °C.

¢ The air intake temperature may vary from the
ambient temperature.

Brightness control mode

1

1. Brightness level display

The brightness of the multi-function meter unit

panel can be adjusted.

To adjust the brightness

1. Turn the key to “OFF”.

2. While pushing the “SELECT” button, turn the
key to “ON” and continue pushing the button
until the display switches to the brightness
control mode.

. Push the “RESET” button to set the bright-
ness level.

. Push the “SELECT” button to confirm the se-
lected brightness level and exit the bright-
ness control mode.

D-mode (drive mode)

D-mode is an electronically controlled engine

performance system. This model has three

mode selections: “STD”, “A”, and “B”.

EWA18440

Do not change the drive mode while the vehi-
cle is moving.

1-12

1.

Drive mode switch “MODE”

With the throttle grip closed, push this switch to
change the drive mode in the following order:
STID—->A—>B— STD

TIP

¢ Make sure you understand each drive mode
before operating the drive mode switch.

* The current drive mode is shown in the drive
mode display, refer to “Drive mode display” on
page 1-10.

¢ The current drive mode is saved when the ve-
hicle is turned off.

Mode “STD”

Mode “STD” is suitable for various riding condi-
tions.

This mode allows the rider to enjoy smooth and
sporty drivability from the low-speed range to the
high-speed range.

Mode “A”

Mode “A” offers a sportier engine response in
the low- to mid-speed range compared to mode
“STD”.

Mode “B”

Mode “B” offers response that is somewhat less
sharp compared to mode “STD” for riding situa-
tions that require especially sensitive throttle op-
eration.
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IMPORTANT INFORMATION

EAS30006

PREPARATION FOR REMOVAL AND

DISASSEMBLY

1. Before removal and disassembly, remove all
dirt, mud, dust and foreign material.

2. Use only the proper tools and cleaning equip-
ment.

Refer to “SPECIAL TOOLS” on page 1-20.

. When disassembling, always keep mated
parts together. This includes gears, cylinders,
pistons and other parts that have been “mat-
ed” through normal wear. Mated parts must
always be reused or replaced as an assem-
bly.

. During disassembly, clean all of the parts and
place them in trays in the order of disassem-
bly. This will speed up assembly and allow for
the correct installation of all parts.

5. Keep all parts away from any source of fire.

EAS30007

REPLACEMENT PARTS

Use only genuine Yamaha parts for all replace-
ments. Use oil and grease recommended by
Yamaha for all lubrication jobs. Other brands
may be similar in function and appearance, but
inferior in quality.

1-13
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GASKETS, OIL SEALS AND O-RINGS

1. When overhauling the engine, replace all
gaskets, seals and O-rings. All gasket surfac-
es, oil seal lips and O-rings must be cleaned.

. During reassembly, properly oil all mating
parts and bearings and lubricate the oil seal
lips with grease.

1. Oil
2. Lip
3. Spring
4. Grease

EAS30009

LOCK WASHERS/PLATES AND COTTER
PINS

After removal, replace all lock washers/plates
“1” and cotter pins. After the bolt or nut has been
tightened to specification, bend the lock tabs
along a flat of the bolt or nut.

EAS30010

BEARINGS AND OIL SEALS
Install bearings “1” and oil seals “2” so that the
manufacturer marks or numbers are visible.
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When installing oil seals, lubricate the oil seal
lips with a light coat of lithium-soap-based
grease. Qil bearings liberally when installing, if
appropriate.

ECA13300

NOTICE
Do not spin the bearing with compressed air

because this will damage the bearing surfac-
es.

1
2
N
( Ne
U N
NN\

EAS30011

CIRCLIPS

Before reassembly, check all circlips carefully
and replace damaged or distorted circlips. Al-
ways replace piston pin clips after one use.
When installing a circlip “1”, make sure the
sharp-edged corner “2” is positioned opposite
the thrust “3” that the circlip receives.

=
W
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RUBBER PARTS

Check rubber parts for deterioration during in-
spection. Some of the rubber parts are sensitive
to gasoline, flammable oil, grease, etc. Do not al-
low any items other than the specified one to

1

1-14

contact the parts.
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BASIC SERVICE INFORMATION
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QUICK FASTENERS B

Rivet type Y o/

1. Remove: A %
¢ Quick fastener \

TIP

To remove the quick fastener, push its pin with a
screwdriver, then pull the fastener out.

Screw type
1. Remove:
* Quick fastener
TIP
ﬁ‘%@ To remove the quick fastener, loosen the screw
& with a screwdriver, then pull the fastener out.

v <

2. Install: .

* Quick fastener {'\‘\ 2D W
TIP %
To install the quick fastener, push its pin so that Q

it protrudes from the fastener head, then insert
the fastener into the part to be secured and push
the pin “a” in with a screwdriver. Make sure that

the pin is flush with the fastener’s head. 2. Install:
* Quick fastener
TIP
- To install the quick fastener, insert the fastener
% :D into the part to be secured and tighten the screw

& - @ a
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EAS30014

ELECTRICAL SYSTEM
Electrical parts handling

ECA16600

NOTICE

Never disconnect a battery lead while the en-
gine is running; otherwise, the electrical
components could be damaged.

ECA16751

NOTICE

When disconnecting the battery leads from
the battery, be sure to disconnect the nega-
tive battery lead first, then the positive bat-
tery lead. If the positive battery lead is
disconnected first and a tool or similar item
contacts the vehicle, a spark could be gener-
ated, which is extremely dangerous.

1-16

TIP
If a battery lead is difficult to disconnect due to
rust on the battery terminal, remove the rust us-
ing hot water.

ECA16760

NOTICE

Be sure to connect the battery leads to the
correct battery terminals. Reversing the bat-
tery lead connections could damage the
electrical components.

ECA16771

NOTICE

When connecting the battery leads to the
battery, be sure to connect the positive bat-
tery lead first, then the negative battery lead.
If the negative battery lead is connected first
and a tool or similar item contacts the vehi-
cle while the positive battery lead is being
connected, a spark could be generated,
which is extremely dangerous.
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ECA16610

NOTICE

Turn the main switch to “OFF” before dis-
connecting or connecting an electrical com-
ponent.

ECA16620

NOTICE

Handle electrical components with special
care, and do not subject them to strong
shocks.

ECA16630

NOTICE

Electrical components are very sensitive to
and can be damaged by static electricity.
Therefore, never touch the terminals and be
sure to keep the contacts clean.

1-17

TIP
When resetting the ECU by turning the main
switch to “OFF”, be sure to wait approximately
5 seconds before turning the main switch back
to “ON”.

Checking the electrical system
TIP
Before checking the electrical system, make
sure that the battery voltage is at least 12 V.

ECA14371

NOTICE

Never insert the tester probes into the cou-
pler terminal slots. Always insert the probes
from the opposite end “a” of the coupler, tak-
ing care not to loosen or damage the leads.
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ECA16640

NOTICE

For waterproof couplers, never insert the
tester probes directly into the coupler. When
performing any checks using a waterproof
coupler, use the specified test harness or a
suitable commercially available test har-
ness.

Checking the connections
Check the leads, couplers, and connectors for
stains, rust, moisture, etc.
1. Disconnect:
e L ead
e Coupler
e Connector

ECA16780

NOTICE

¢ When disconnecting a coupler, release the
coupler lock, hold both sections of the cou-
pler securely, and then disconnect the cou-
pler.

* There are many types of coupler locks;
therefore, be sure to check the type of cou-
pler lock before disconnecting the coupler.

ECA16790

NOTICE

When disconnecting a connector, do not pull
the leads. Hold both sections of the connec-
tor securely, and then disconnect the con-
nector.

2. Check:
e |ead
e Coupler
e Connector
Moisture — Dry with an air blower.
Rust/stains — Connect and disconnect sev-
eral times.

e

3. Connect:
*|lead
e Coupler
* Connector
TIP
* \When connecting a coupler or connector, push
both sections of the coupler or connector to-
gether until they are connected securely.

/
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* Make sure all connections are tight.

5. Check:
¢ Resistance

Digital circuit tester (CD732)
90890-03243
Model 88 Multimeter with tachom-

eter
YU-A1927
TIP
The resistance values shown were obtained at
the standard measuring temperature of 20 °C
4. Check: (68 °F). If the measuring temperature is not 20
« Continuity °C? (68 °F), the specified measuring conditions
(with the digital circuit tester) will be shown.
Digital circuit tester (CD732) ||:| Intake air temperature sensor re-
90890-03243 g‘ sistance
Model 88 Multimeter with tachom- 5400-6600 Q at 0 °C (5400-6600
eter Q at 32 °F)
YU-A1927 Intake air temperature sensor re-
sistance
TIP 290-390 2 at 80 °C (290-390 Q at
¢ |f there is no continuity, clean the terminals. 176 °F)
* When checking the wire harness, perform
steps (1) to (3).

* As a quick remedy, use a contact revitalizer
available at most part stores. "
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SPECIAL TOOLS

EAS20012

SPECIAL TOOLS

The following special tools are necessary for complete and accurate tune-up and assembly. Use only
the appropriate special tools as this will help prevent damage caused by the use of inappropriate tools
or improvised techniques. Special tools, part numbers or both may differ depending on the country.
When placing an order, refer to the list provided below to avoid any mistakes.

TIP
e For U.S.A. and Canada, use part number starting with “YM-”, “YU-", or “ACC-".
* For others, use part number starting with “90890-".

. Reference
Tool name/Tool No. lllustration pages
Digital circuit tester (CD732) 1-19, 5-36,
90890-03243 8-155, 8-156,
Model 88 Multimeter with tachometer 8-157, 8-161,
YU-A1927 8-162, 8-163,
8-164, 8-165,
8-166, 8-167
8-168, 8-169
8-170, 8-171,
8-172, 8-173,
8-174
Yamaha diagnostic tool USB 3-4, 3-11, 4-54,
90890-03250 4-56, 8-36,
8-127, 8-147
Yamaha diagnostic tool (A/l) 3-4, 3-11, 4-54,
90890-03252 4-56, 8-36,
8-127, 8-147
Thickness gauge 3-6, 4-15, 4-24,
90890-03180 5-20, 5-43
Feeler gauge set
YU-26900-9 \\ //
e aw—
Valve lapper y 3-7
90890-04101 90890-04101
Valve lapping tool X
YM-A8998 m4¥3ﬁ
YM-A8998
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Tool name/Tool No.

lllustration

Reference
pages

Vacuum gauge
90890-03094
Vacuummate
YU-44456

90890-03094

YU-44456

3-9

Carburetor angle driver 2
90890-03173

3-10

Steering nut wrench
90890-01403

Exhaust flange nut wrench
YU-A9472

3-20, 4-73

Qil filter wrench
90890-01426
Qil filter wrench
YU-38411

3-25

Pressure gauge
90890-03153
Pressure gauge
YU-03153

3-26, 7-11

Oil pressure adapter H
90890-03139

3-26

Fork spring compressor
90890-01441

Fork spring compressor
YM-01441

4-64, 4-69
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Tool name/Tool No.

lllustration

Reference
pages

Rod holder

90890-01434

Damper rod holder double ended
YM-01434

4-64, 4-69

Damper rod holder (827)
90890-01582

Damper rod holder
YM-01582

4-65, 4-66

Fork seal driver

90890-01442

Adjustable fork seal driver (36—46 mm)
YM-01442

4-67, 4-68

Rod puller

90890-01437

Universal damping rod bleeding tool set
YM-A8703

90890-01437

4-68, 4-69

Rod puller attachment (M10 long)
90890-01578

Universal damping rod bleeding tool set
YM-A8703

YM-A8703

4-68, 4-69

(

N A A

Ring nut wrench
90890-01268
Spanner wrench
YU-01268

4-73
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Tool name/Tool No.

lllustration

Reference
pages

Drive chain cut & rivet tool
90890-01550

Drive chain cut & rivet tool
YM-01550

4-83, 4-85

Compression gauge
90890-03081

Engine compression tester
YU-33223

YU-33223

5-1

Extension
90890-04136

Pivot shaft wrench
90890-01485

Frame mount insert wrench
YM-01485

5-7

Pivot shaft wrench
90890-01518

Frame spanner socket
YM-01518

5-7, 5-8

Pivot shaft wrench adapter
90890-01476

5-7, 5-8

Camshaft wrench
90890-04162
Camshaft wrench
YM-04162

5-12, 5-14
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Tool name/Tool No.

lllustration

Reference
pages

Valve spring compressor
90890-04019

Valve spring compressor
YM-04019

5-23, 5-28

Valve spring compressor attachment
90890-04179

Valve spring compressor adapter 23 mm
YM-04179

- Q2

5-23, 5-28

Valve guide remover (g4.5)
90890-04116

Valve guide remover (4.5 mm)
YM-04116

5-25

Valve guide installer (g4.5)
90890-04117

Valve guide installer (4.5 mm)
YM-04117

5-25

Valve guide reamer (g4.5)
90890-04118

Valve guide reamer (4.5 mm)
YM-04118

5-25

Sheave holder
90890-01701
Primary clutch holder
YS-01880-A

5-31, 5-32,

Flywheel puller
90890-01362
Heavy duty puller
YU-33270-B

5-31

Yamaha bond No. 1215
90890-85505
(Three bond No.1215®)

5-33, 5-58

1-24



SPECIAL TOOLS

. Reference
Tool name/Tool No. lllustration pages

Universal clutch holder 5-42, 5-46
90890-04086 90890-04086 M8xP1 .2

Universal clutch holder
YM-91042

YM-91042

Piston pin puller set 90890-01304 5-62
90890-01304
Piston pin puller
YU-01304

Piston installing tool 5-69
90890-04161
Piston installing tool

YM-04161

90890-01325
Mityvac cooling system tester kit
YU-24460-A

Radiator cap tester 90890-01325 !! \ 038 6-2

YU-24460-A

1-25



SPECIAL TOOLS

Reference

Tool name/Tool No. lllustration pages

Radiator cap tester adapter 6-2

90890-01352 90890-01352 N\ g

Pressure tester adapter
YU-33984

241 /v§28

YU-33984

Mechanical seal installer
90890-04078
Water pump seal installer
YM-33221-A

Middle driven shaft bearing driver
90890-04058

Middle drive bearing installer 40 & 50 mm
YM-04058

Fuel injector pressure adapter 7-11
90890-03210

Fuel injector pressure adapter
YU-03210

Fuel pressure adapter
90890-03176

Fuel pressure adapter
YM-03176

OBD/ GST Leadwire kit 8-36

90890-03249

Ignition checker 8-164
90890-06754
Oppama pet—4000 spark checker

YM-34487
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. Reference
Tool name/Tool No. lllustration pages

Test harness— lean angle sensor (6P) 8-165

90890-03209

Test harness— lean angle sensor (6P)

YU-03209

Test harness S— pressure sensor (3P) 8-172

90890-03207
Test harness S— pressure sensor (3P)
YU-03207
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GENERAL SPECIFICATIONS

EAS20013

GENERAL SPECIFICATIONS

Model
Model BS21 (MTN850-A_EUR/HRV/TUR/ZAF)
BS22 (MTN850-AH)
BS27 (MTN850-A_RUS)
Dimensions
Overall length 2075 mm (81.7 in)
Overall width 815 mm (32.1 in)
Overall height 1120 mm (44.1 in)
Seat height 820 mm (32.3 in)
Wheelbase 1440 mm (56.7 in)

Ground clearance
Minimum turning radius

135 mm (5.31 in)
3.0 m (9.84 ft)

Weight
Curb weight 193 kg (425 Ib)
Loading
Maximum load 174 kg (384 Ib)
Riding capacity 2 person



ENGINE SPECIFICATIONS

EAS20014

ENGINE SPECIFICATIONS

Engine
Combustion cycle
Cooling system
Valve train
Displacement
Cylinder arrangement
Number of cylinders
Bore x stroke
Compression ratio
Compression pressure

Starting system

4-stroke

Liquid cooled

DOHC

847 cm3

Inline

3-cylinder

78.0 x 59.1 mm (3.07 x 2.33 in)
11.5:1

1331-1713 kPa/680 r/min (13.3-17.1
kgf/cm?/680 r/min, 189.3—243.7 psi/680 r/min)
Electric starter

Fuel
Recommended fuel

Fuel tank capacity
Fuel reserve amount

Premium unleaded gasoline (Gasohol [E10] ac-
ceptable) (MTN850-A_EUR/HRV/TUR/ZAF,
MTN850-AH)

Unleaded gasoline only. Minimum research oc-
tane number 95 (MTN850-A_RUS)

14 L (3.7 US gal, 3.1 Imp.gal)

2.8 L (0.74 US gal, 0.62 Imp.gal)

Engine oil
Recommended brand
SAE viscosity grades
Recommended engine oil grade

Lubrication system

Engine oil quantity
Oil change
With oil filter removal
Quantity (disassembled)

YAMALUBE

10W-40

API service SG type or higher, JASO standard
MA

Wet sump

2.40L (2.54 US qgt, 2.11 Imp.qt)
2.70 L (2.85 US qt, 2.38 Imp.qt)
3.40 L (3.59 US qt, 2.99 Imp.qt)

Oil filter
Oil filter type

Cartridge

Oil pump
Inner-rotor-to-outer-rotor-tip clearance
Limit
Outer-rotor-to-oil-pump-housing clearance
Limit
Oil pressure

Bypass valve opening pressure

Relief valve operating pressure

Less than 0.120 mm (0.0047 in)

0.20 mm (0.0079 in)

0.09-0.19 mm (0.0035-0.0075 in)

0.21 mm (0.0083 in)

230.0 kPa/5000 r/min (2.30 kgf/cm3/5000 r/min,
33.4 psi/5000 r/min)

80.0-120.0 kPa (0.80—1.20 kgf/cm?, 11.6-17.4
psi)

740.0 kPa (7.40 kgf/cm?, 107.3 psi)

Cooling system
Coolant quantity
Radiator (including all routes)
Coolant reservoir (up to the maximum level
mark)

1.93 L (2.04 US qt, 1.70 Imp.qt)
0.25 L (0.26 US qt, 0.22 Imp.qt)



ENGINE SPECIFICATIONS

Radiator cap valve opening pressure

Water pump
Water pump type
Impeller shaft tilt limit

93.3-122.7 kPa (0.93-1.23 kgf/cm?, 13.5-17.8
psi)

Single suction centrifugal pump
0.15 mm (0.006 in)

Spark plug(s)
Manufacturer/model
Spark plug gap

NGK/CPRIEA9
0.8-0.9 mm (0.031-0.035 in)

Cylinder head
Warpage limit

0.10 mm (0.0039 in)

Camshaft
Camshaft cap inside diameter
Camshaft journal diameter
Camshaft-journal-to-camshaft-cap clearance
Limit
Camshaft lobe dimensions
Lobe height (Intake)
Limit
Lobe height (Exhaust)
Limit
Camshaft runout limit

24.500-24.521 mm (0.9646—0.9654 in)
24.459-24.472 mm (0.9630-0.9635 in)
0.028-0.062 mm (0.0011-0.0024 in)
0.080 mm (0.0032 in)

36.290-36.390 mm (1.4287-1.4327 in)
36.190 mm (1.4248 in)

35.720-35.820 mm (1.4063—1.4102 in)
35.620 mm (1.4024 in)

0.030 mm (0.0012 in)

Valve, valve seat, valve guide
Valve clearance (cold)
Intake
Exhaust
Valve dimensions
Valve seat contact width (intake)
Limit
Valve seat contact width (exhaust)
Limit
Valve stem diameter (intake)
Limit
Valve stem diameter (exhaust)
Limit
Valve guide inside diameter (intake)
Valve guide inside diameter (exhaust)
Valve-stem-to-valve-guide clearance (in-
take)
Limit
Valve-stem-to-valve-guide clearance (ex-
haust)
Limit
Valve stem runout

0.11-0.20 mm (0.0043-0.0079 in)
0.26—0.30 mm (0.0102-0.0118 in)

0.90-1.10 mm (0.0354—0.0433 in)
1.60 mm (0.06 in)

1.10-1.30 mm (0.0433-0.0512 in)
1.80 mm (0.07 in)

4.475-4.490 mm (0.1762-0.1768 in)
4.445 mm (0.1750 in)

4.460—4.475 mm (0.1756-0.1762 in)
4.430 mm (0.1744 in)

4.500-4.512 mm (0.1772-0.1776 in)
4.500—4.512 mm (0.1772-0.1776 in)
0.010-0.037 mm (0.0004—-0.0015 in)

0.080 mm (0.0032 in)
0.025-0.052 mm (0.0010-0.0020 in)

0.100 mm (0.0039 in)
0.010 mm (0.0004 in)

Valve spring
Free length (intake)
Limit
Free length (exhaust)
Limit
Spring tilt (intake)
Spring tilt (exhaust)

39.31 mm (1.55 in)
37.34 mm (1.47 in)
37.78 mm (1.49in)
35.89 mm (1.41 in)
1.7 mm (0.07 in)
1.6 mm (0.06 in)
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Cylinder
Bore 78.000-78.010 mm (3.0709-3.0713 in)
Wear limit 78.060 mm (3.0732 in)

Piston
Diameter 77.975-77.990 mm (3.0699-3.0705 in)

Measuring point (from piston skirt bottom)
Piston-to-cylinder clearance

Piston pin bore inside diameter

Limit

Piston pin outside diameter

Limit

Piston-pin-to-piston-pin-bore clearance

12.0 mm (0.47 in)

0.010-0.035 mm (0.0004—-0.0014 in)
17.002-17.013 mm (0.6694—0.6698 in)
17.043 mm (0.6710 in)

16.990-16.995 mm (0.6689-0.6691 in)
16.970 mm (0.6681 in)

0.007-0.023 mm (0.0003-0.0009 in)

Piston ring

Top ring
Ring type
End gap (installed)
End gap limit
Ring side clearance
Side clearance limit

2nd ring
Ring type
End gap (installed)
End gap limit
Ring side clearance
Side clearance limit

Barrel

0.15-0.25 mm (0.0059-0.0098 in)
0.50 mm (0.0197 in)

0.030-0.065 mm (0.0012—-0.0026 in)
0.115 mm (0.0045 in)

Taper

0.30-0.45 mm (0.0118-0.0177 in)
0.80 mm (0.0315 in)

0.020-0.055 mm (0.0008-0.0022 in)
0.115 mm (0.0045 in)

Connecting rod

Oil clearance 0.027-0.051 mm (0.0011-0.0020 in)
Bearing color code
Code 1 Blue
Code 2 Black
Code 3 Brown
Code 4 Green
Crankshaft
Runout limit 0.030 mm (0.0012 in)

Journal oil clearance
Bearing color code

0.014-0.038 mm (0.0006—0.0015 in)

Code 0 White

Code 1 Blue

Code 2 Black

Code 3 Brown

Code 4 Green
Balancer

Balancer shaft runout limit
Bearing color code

Code 1

Code 2

Code 3

Code 4

Code 5

0.030 mm (0.0012 in)

Blue
Black
Brown
Green
Yellow
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Balancer shaft journal to balancer shaft bear-
ing clearance

0.024-0.048 mm (0.0009—-0.0019 in)

Clutch
Clutch type
Clutch lever free play
Friction plate 1 thickness

Wet, multiple-disc
10.0-15.0 mm (0.39-0.59 in)
2.92-3.08 mm (0.115-0.121 in)

Wear limit 2.82 mm (0.111 in)

Plate quantity 3 pcs

Friction plate 2 thickness 2.92-3.08 mm (0.115-0.121 in)
Wear limit 2.82 mm (0.111 in)

Plate quantity 6 pcs

Clutch plate 1 thickness 2.20-2.40 mm (0.087-0.094 in)
Plate quantity 1 pcs

Warpage limit 0.10 mm (0.004 in)

Clutch plate 2 thickness 1.90-2.10 mm (0.075-0.083 in)
Plate quantity 7 pcs

Warpage limit 0.10 mm (0.004 in)

Clutch spring free length 45.23 mm (1.78 in)

Limit 42.97 mm (1.69 in)

Spring quantity 3 pcs

Drivetrain

Primary reduction ratio
Transmission type
Gear ratio

1st

2nd

3rd

4th

5th

6th
Main axle runout limit
Drive axle runout limit
Secondary reduction ratio
Final drive

1.681 (79/47)
Constant mesh 6-speed

2.667 (40/15)
2.000 (38/19)
1.619 (34/21)
1.381 (29/21)

1.190 (25/21)

1.037 (28/27)

0.08 mm (0.0032 in)
0.08 mm (0.0032 in)
2.813 (45/16)

Chain

Shifting mechanism
Installed shift rod length

256.9-258.9 mm (10.11-10.19 in)

Air filter
Air filter element

Oil-coated paper element

Fuel pump

Pump type Electrical

Maximum consumption amperage 3.3A
Fuel injector

Resistance 12.0Q
Throttle body

ID mark B901 00
Throttle position sensor

Output voltage (at idle) 0.63-0.73 V
Accelerator position sensor

Resistance 1.08—2.52 kQ2
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Output voltage

0.63-0.73V

Idling condition

Engine idling speed

Al system

O, feedback control

Exhaust gas sampling point

To be measured

Temperature

CO%

Difference in vacuum pressure between the
cylinders

Fuel line pressure (at idle)

Throttle grip free play

1100-1300 r/min

Inactive

Inactive

Sampling port on the exhaust pipe
Coolant temperature

90-110 °C (194—-230 °F)

1.5-3.5 %

1.3 kPa (10 mmHg, 0.4 inHQg)

300-390 kPa (3.0-3.9 kgf/cm?, 43.5-56.6 psi)
3.0-5.0 mm (0.12-0.20 in)

Air induction system
Solenoid resistance

20-24 Q
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EAS20015

CHASSIS SPECIFICATIONS

Chassis

Frame type Diamond

Caster angle 25.0°

Trail 103 mm (4.1 in)
Front wheel

Wheel type Cast wheel

Rim size 17M/C x MT3.50

Rim material Aluminum

Radial wheel runout limit
Lateral wheel runout limit

1.0 mm (0.04 in)
0.5 mm (0.02 in)

Rear wheel
Wheel type
Rim size
Rim material
Radial wheel runout limit
Lateral wheel runout limit

Cast wheel
17M/C x MT5.50
Aluminum

1.0 mm (0.04 in)
0.5 mm (0.02 in)

Front tire
Type Tubeless
Size 120/70 ZR17 M/C (58W)
Manufacturer/model BRIDGESTONE/S20F
Manufacturer/model DUNLOP/D214F
Rear tire
Type Tubeless
Size 180/55 ZR17M/C (73W)
Manufacturer/model BRIDGESTONE/S20R
Manufacturer/model DUNLOP/D214
Tire air pressure (measured on cold tires)
1 person
Front 250 kPa (2.50 kgf/cm?, 36 psi)
Rear 290 kPa (2.90 kgf/cm?, 42 psi)
2 persons
Front 250 kPa (2.50 kgf/cm?2, 36 psi)
Rear 290 kPa (2.90 kgf/cm?2, 42 psi)

Front brake
Type
Disc outside diameter x thickness
Brake disc thickness limit
Brake disc runout limit (as measured on

wheel)

Brake pad lining thickness
Limit
Master cylinder inside diameter
Caliper cylinder inside diameter (Left)
Caliper cylinder inside diameter (Right)
Specified brake fluid

Hydraulic dual disc brake

298.0 x 4.5 mm (11.73 x 0.18 in)
4.0 mm (0.16in)

0.10 mm (0.0039 in)

4.5 mm (0.18in)

0.5 mm (0.02 in)

15.00 mm (0.59 in)

30.23 mm, 27.00 mm (1.19in, 1.06 in)
30.23 mm, 27.00 mm (1.19 in, 1.06 in)
DOT 4

Rear brake
Type

Hydraulic single disc brake
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Disc outside diameter x thickness

Brake disc thickness limit

Brake disc runout limit (as measured on
wheel)

Brake pad lining thickness

Limit

Master cylinder inside diameter

Caliper cylinder inside diameter

Specified brake fluid

245.0 x 5.0 mm (9.65 x 0.20 in)
4.5 mm (0.18in)
0.15 mm (0.0059 in)

6.0 mm (0.24 in)
1.0 mm (0.04 in)
12.7 mm (0.50 in)
38.18 mm (1.50 in)
DOT 4

Front suspension
Type
Spring
Shock absorber
Wheel travel
Fork spring free length
Limit
Inner tube bending limit
Recommended oil
Quantity (left)
Quantity (right)
Level (left)
Level (right)
Spring preload
Adjusting system
Adjustment value (Soft)
Adjustment value (STD)
Adjustment value (Hard)
Rebound damping
Adjusting system
Unit for adjustment
Adjustment value from the start position
(Soft)
Adjustment value from the start position
(STD)
Adjustment value from the start position
(Hard)
Compression damping
Adjusting system
Unit for compression damping adjustment
Adjustment value from the start position
(Soft)
Adjustment value from the start position
(STD)
Adjustment value from the start position
(Hard)

Telescopic fork

Coil spring

Hydraulic damper

137 mm (5.4 in)

300.3 mm (11.82in)

294.2 mm (11.59 in)

0.2 mm (0.01 in)

Yamaha Suspension QOil 01

458.0 cm?3 (15.48 US oz, 16.15 Imp.oz)
462.0 cm?® (15.62 US oz, 16.29 Imp.oz)
148 mm (5.8 in)

148 mm (5.8 in)

Mechanical adjustable type
19.0 mm (0.75 in)

16.0 mm (0.63 in)

4.0 mm (0.16 in)
Mechanical adjustable type
Click

11

11

0

Mechanical adjustable type
Click

11

11

0

Rear suspension

Type

Spring

Shock absorber

Wheel travel

Spring preload
Adjusting system

Swingarm (link suspension)
Coil spring

Gas-hydraulic damper

130 mm (5.1 in)

Mechanical adjustable type



CHASSIS SPECIFICATIONS

Unit for adjustment
Adjustment value (Soft)
Adjustment value (STD)
Adjustment value (Hard)
Rebound damping
Adjusting system

Cam position
)
4
7

Mechanical adjustable type

Unit for adjustment Tumn
Adjustment value from the start position 3
(Soft)
Adjustment value from the start position 1+1/2
(STD)
Adjustment value from the start position 0
(Hard)
Drive chain
Size DID525V10
Chain type Sealed type
Number of links 110

Drive chain slack (Maintenance stand)
Drive chain slack (Sidestand)
15-link length limit

5.0-15.0 mm (0.20-0.59 in)
5.0-15.0 mm (0.20-0.59 in)
239.3 mm (9.42 in)



ELECTRICAL SPECIFICATIONS

EAS20016

ELECTRICAL SPECIFICATIONS

Voltage

System voltage 12V
Ignition system

Ignition system TClI

Advancer type Digital

Ignition timing (B.T.D.C.)

5.0 °/1200 r/min

Engine control unit

Model TBDFZ1
Ignition coil

Primary coil resistance 1.19-1.61 Q

Secondary coil resistance 9.35-12.65 kQ
Lean angle sensor output voltage

Operating angle 65 °

Output voltage up to operating angle 04-1.4V

Output voltage over operating angle 3.7-44V
Charging system

Charging system AC magneto

Standard output
Standard output
Stator coil resistance

14.0 V, 29.6 A at 5000 r/min
14.0V, 415 W at 5000 r/min
0.152-0.228 Q2

Rectifier/regulator

Regulator type Three-phase

Regulated voltage (DC) 14.3-14.7V

Rectifier capacity (DC) 50.0 A
Battery

Model YTZ10S

Voltage, capacity

12V, 8.6 Ah (10 HR)

Bulb wattage

Headlight LED
Brake/tail light LED
Front turn signal light 10.0 W
Rear turn signal light 10.0 W
Auxiliary light LED
License plate light LED
Meter lighting LED
Indicator light
Neutral indicator light LED
High beam indicator light LED
Oil level warning light LED
Turn signal indicator light LED
Coolant temperature warning light LED
Engine trouble warning light LED
ABS warning light LED
Immobilizer system indicator light LED
Traction control system indicator/warning light LED
Quick shift indicator light LED



ELECTRICAL SPECIFICATIONS

Starter motor
Power output
Armature coil resistance
Brush overall length
Limit
Brush spring force
Mica undercut (depth)

0.70 kW

0.0050-0.0150 ©

12.0 mm (0.47 in)

6.50 mm (0.26 in)

6.03-6.52 N (615-665 gf, 21.71-23.47 0z)
0.70 mm (0.03 in)

QOil level switch

Oil level switch resistance (maximum level po- 484.0-536.0 O
sition)
Oil level switch resistance (minimum level po- 114.0-126.0 Q
sition)
Fuel sender unit
Sender unit resistance (full) 9.0-11.0Q
Sender unit resistance (empty) 213.0-219.0Q
Fuel injection sensor
Crankshaft position sensor resistance 228-342 O

Intake air temperature sensor resistance
Intake air temperature sensor resistance
Coolant temperature sensor resistance
Coolant temperature sensor resistance

5400-6600 Q2 at 0 °C (5400-6600 Q2 at 32 °F)
290-390 Q2 at 80 °C (290-390 Q at 176 °F)
25122777 Q at 20 °C (2512-2777 Q at 68 °F)
210-221 Q at 100 °C (210221 Q at 212 °F)

Fuse(s)
Main fuse
Headlight fuse
Signaling system fuse
Ignition fuse
Parking lighting fuse
Radiator fan motor fuse
Fuel injection system fuse
ABS control unit fuse
ABS motor fuse
ABS solenoid fuse
Auxiliary fuse 1
Auxiliary fuse 2
Backup fuse
Electronic throttle valve fuse
Grip warmer fuse

50.0 A
10.0 A
75A
15.0 A
75A
15.0 A
10.0 A
75A
30.0A
15.0A
20A
20A
75A
75A
5.0A
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TIGHTENING TORQUES

EAS20017

TIGHTENING TORQUES

EAS30015

GENERAL TIGHTENING TORQUE
SPECIFICATIONS

This chart specifies tightening torques for stan-
dard fasteners with a standard ISO thread pitch.
Tightening torque specifications for special com-
ponents or assemblies are provided for each
chapter of this manual. To avoid warpage, tight-
en multi-fastener assemblies in a crisscross pat-
tern and progressive stages until the specified
tightening torque is reached. Unless otherwise
specified, tightening torque specifications re-
quire clean, dry threads. Components should be
at room temperature.

A. Distance between flats
B. Outside thread diameter

General tightening torques

A (nut) | B (bolt)

N-m kgf-m Ib-ft
10mm | 6 mm 6 0.6 4.3
12 mm 8 mm 15 1.5 11
14 mm | 10 mm 30 3.0 22
17 mm | 12 mm 55 5.5 40
19 mm | 14 mm 85 8.5 61
22mm | 16 mm 130 13 94
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TIGHTENING TORQUES

EAS30016

ENGINE TIGHTENING TORQUES

ltem ng'sgd Q’'ty Tightening torque Remarks
Exhaust pipe nut M8 6 20 N-m (2.0 kgf-m, 14 Ib-ft)
Muffler protector bolt M6 3 10 N:m (1.0 kgf-m, 7.2 Ib-ft) -q
Spark plug M10 3 13 N-m (1.3 kgf-m, 9.4 Ib-ft)
Cylinder head cover bolt M6 4 10 N-m (1.0 kgf-m, 7.2 Ib-ft)
Generator rotor bolt M12 1 75 N-m (7.5 kgf-m, 54 Ib-ft) —iE)
Generator cover bolt M6 2 12 N-m (1.2 kgf-m, 8.7 Ib-ft) -
Generator cover bolt M6 8 12 N-m (1.2 kgf-m, 8.7 Ib-ft)
Clutch boss nut M20 1 125 N-m (12.5 kgf-m, 90 Ib-ft) Si;e.
Clutch spring bolt M6 3 10 N-m (1.0 kgf-m, 7.2 Ib-ft)
Clutch cover bolt M6 11 12 N-m (1.2 kgf-m, 8.7 Ib-ft)
Oil filter cartridge M20 1 17 N-m (1.7 kgf-m, 12 Ib-ft)
QOil filter cartridge union bolt M20 1 70 N-m (7.0 kgf-m, 51 Ib-ft) —iE)
Water pump drain bolt M6 1 10 N-m (1.0 kgf-m, 7.2 Ib-ft)
Engine oil drain bolt M14 1 43 N-m (4.3 kgf-m, 31 Ib-ft)
EAS30017
CHASSIS TIGHTENING TORQUES
Item Trs"i':gd Q'ty Tightening torque Remarks
Front wheel axle M16 1 65 N-m (6.5 kgf-m, 47 Ib-ft)
Front wheel axle pinch bolt M8 1 23 N:m (2.3 kgf-m, 17 Ib-ft)
Rear wheel sprocket nut M10 6 80 N-m (8.0 kgf-m, 58 Ib-ft)
Rear wheel axle nut M18 1 150 N-m (15 kgf-m, 108 Ib-ft)
Rear brake caliper bolt (front) M12 1 27 N-m (2.7 kgf-m, 20 Ib-ft) 0 O
Rear brake caliper bolt (rear) M8 1 22 N-m (2.2 kgf-m, 16 Ib-ft) -ﬁ‘
-
Brake caliper bleed screw M8 3 5 N-m (0.5 kgf-m, 3.6 Ib-ft)
Front brake caliper bolt M10 4 35 N-m (3.5 kgf-m, 25 Ib-ft)
Upper handlebar holder bolt M8 4 22 N-m (2.2 kgf-m, 16 Ib-ft)
Lower handlebar holder nut M10 2 40 N-m (4.0 kgf-m, 29 Ib-ft)
Clutch cable locknut M8 1 7 N-m (0.7 kgf-m, 5.1 Ib-ft)
Lower bracket pinch bolt M8 4 23 N-m (2.3 kgf-m, 17 Ib-ft)
Upper bracket pinch bolt M8 2 26 N-m (2.6 kgf-m, 19 Ib-ft)
Lower ring nut M25 1 See TIP.

2-13



TIGHTENING TORQUES

ltem Tg{fgd Q’'ty Tightening torque Remarks
Drive sprocket nut M22 1 95 N-m (9.5 kgf-m, 69 Ib-ft) Stake.
' ’ —uE)
TIP
Lower ring nut

1. Tighten the ring nut to approximately 52 N-m (5.2 kgf-m, 38 Ib-ft) with a torque wrench, then loosen
the lower ring nut completely.

2. Tighten the lower ring nut to 18 N-m (1.8 kgf-m, 13 Ib-ft).
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LUBRICATION POINTS AND LUBRICANT TYPES

EAS20018

LUBRICATION POINTS AND LUBRICANT TYPES

EAS30018

ENGINE
Lubrication point Lubricant

Oil seal lips T
O-rings =S
Coolant hose insertion part Water or —iE
Bearing —iE)
Cylinder head cover bolt gasket and timing chain bolt gasket —iS)
Camshaft lobes and journals (intake and exhaust) —)
Valve stem seals (intake and exhaust) —iE)
Valve lifter outer surface (intake and exhaust) —iE)
Valve stems and stem ends (intake and exhaust) —i)
Crankshaft big ends —iE)
Piston surfaces —iE)
Piston pins —iE)
Connecting rod bolts —i(@)
Crankshaft journals —iE)
Balancer shaft journals —iE)
Generator rotor assembly —iE)
Water pump impeller shaft —iE)

Oil pump rotors (inner and outer) b ©

Oil pump assembly —iE)

Qil filter cartridge union bolt —iE)

Oil nozzle O-rings =SB Of —iE
Main gallery bolt O-ring =253 0" —E)
Oil cooler sub gallery O-ring =253 0" —E)
Drive axle sub gallery O-ring =GB OF —(E)
Balancer journal bolt O-rings —iE)

Idler gear inner surface and end —iE)
Starter clutch outer assembly —iE)
Starter clutch gear —iE)
Primary driven gear end —iE)
Crankcase cover and clutch pull rod . B 2
Clutch housing spacer —iE)
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LUBRICATION POINTS AND LUBRICANT TYPES

Lubrication point Lubricant
Clutch boss conical washer —iE)
Transmission gears inner surface —u)
Transmission collar —iw)
Transmission gears outer surface (shift fork contact parts) —u@
Drive sprocket washer —iE)
Shift drum moving surface —iE)
Shift fork pin —iE)
Shift forks guide bar outer surface —iE)
Shift shaft washer —iE)
Shift shaft moving surface —iE)
Crankcase mating surface (Yr?qrpe%hg 0%%”%2{%‘21251@%
Stator coil assembly lead grommet (\%Teaehﬁ O%%n%yql';f;@t_’)
Cylinder head cover mating surface Three Bond No. 1541C®
EAS30019
CHASSIS
Lubrication point Lubricant

Steering bearings, seal lip and ball race lip

Tube guide (throttle grip) inner surface and throttle cables

Brake lever pivot bolt and metal-to-metal moving parts

Clutch lever pivot bolt, metal-to-metal moving parts and clutch cable end

Swingarm collar outer surface, oil seal lip

Pivot shaft

Swingarm pivot bush outer surface, oil seal lip

Swingarm pivot thrust cover inner surface

Relay arm collar outer surface, oil seal inner lip

Sidestand pivoting point and metal-to-metal moving parts

Sidestand switch contact point

Sidestand hook and spring contact point

Shift pedal pivoting parts

Passenger footrest ball and metal-to-metal moving parts

Shift shaft joint rod moving parts

Front wheel oil seal (left and right)

Rear wheel oil seal

38833883308530383
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LUBRICATION POINTS AND LUBRICANT TYPES

Lubrication point Lubricant
Rear wheel drive hub oil seal B |
Rear wheel drive hub mating surface B
Brake caliper piston seal —iE
Master cylinder inside —iE
Brake caliper piston dust seal O ¢ |
Brake caliper bolts O ¢ |
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LUBRICATION SYSTEM CHART AND DIAGRAMS

LUBRICATION SYSTEM CHART AND DIAGRAMS

OOOOOOOO

ENGINE OIL LUBRICATION CHART

(L —— ]L
) —— ﬂt
] B T

| e 3 W’_ j| L]

14

13/ 13/ 13/
= m@ fw i)
m .

—

10
FDDDDD
7 | —=
| 8 L
1ODDDDIT’”
10 10

:_|I—||:||
9

2-19



LUBRICATION SYSTEM CHART AND DIAGRAMS

Oil strainer

Oil pump

Relief valve

Qil cooler

Qil filter cartridge
Main gallery
Drive axle

Main axle

9. Shift fork (upper)
10.Mission shower
11.Crankshaft

12.AC magneto
13.0il nozzle
14.Balancer shaft
15.Timing chain tensioner
16.Intake camshaft
17.Exhaust camshaft

©ONOO A WD~
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LUBRICATION SYSTEM CHART AND DIAGRAMS
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LUBRICATION DIAGRAMS
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LUBRICATION SYSTEM CHART AND DIAGRAMS
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. Oil level switch

. Qilfilter cartridge union bolt
. Qil filter cartridge

. Crankshaft
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LUBRICATION SYSTEM CHART AND DIAGRAMS
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Timing chain tensioner
Intake camshaft

Exhaust camshaft
Balancer shaft
Crankshaft

Qil cooler

Oil strainer

Oil drain bolt

Oil pump driven sprocket
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LUBRICATION SYSTEM CHART AND DIAGRAMS
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Oil cooler

Oil filter cartridge
Oil level switch
Oil strainer

Oil pump

Main gallery bolt
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LUBRICATION SYSTEM CHART AND DIAGRAMS
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Balancer shaft

Crankshaft

Main axle

Shift fork guide bar (shift fork-C side)
Drive axle

Sub gallery bolt

Shift fork
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LUBRICATION SYSTEM CHART AND DIAGRAMS
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Cylinder head

Exhaust camshaft

Intake camshaft

Oil passage to the timing chain tensioner
Oil passage to the cylinder head

Oil passage to the clutch chamber

Oil return passage from the cylinder head
Crankshaft

Main gallery
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COOLING SYSTEM DIAGRAMS
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COOLING SYSTEM DIAGRAMS

1. Water pump
2. Thermostat
3. Radiator
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COOLING SYSTEM DIAGRAMS

FULL
LOW
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COOLING SYSTEM DIAGRAMS
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Water jacket
Thermostat
Radiator

Water pump

Qil cooler
Coolant reservoir
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CABLE ROUTING

CABLE ROUTING
aaaaaaaaa (top view)
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CABLE ROUTING
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Front brake master cylinder
Throttle cable

Rubber cover

Handlebar

Front brake light switch connector
Front brake light switch

Front brake hose

When installing the rubber cover, silicone
water or soapy water may be applied to the
inside of the rubber cover.

Connect the front brake light switch connec-
tor onto the front brake light switch.

Detailed drawing of around the front brake
master cylinder

Straight line parallel to the front brake master
cylinder reservoir cap

3-13°

Center of the metal fitting for the front brake
hose
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CABLE ROUTING

Handlebar (front view)
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CABLE ROUTING
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9.

Throttle cable
Meter

Stay 1

Brake hose
Bracket 1

Wire harness
Horn

Master cylinder
Meter lead

10.Headlight lead
11.Meter bracket
12.Headlight coupler

A
B.

I ©

o -

To headlight

Clamp the left and right leads of the handle-
bar switch to the rounded part of the handle-
bar.

Route the left and right leads from the han-
dlebar switches under and along the handle-
bar.

Make sure that the clamp closure faces to the
front and the clamp end points down.

Insert the clamp of the wire harness into the
hole in the stay 1.

The L-type terminal of the horn should face to
the outside of the vehicle.

Insert the clamp of the wire harness into the
hole in the bracket.

Install along the side of the master cylinder.
Point the claws downward and make sure the
damper faces toward the master cylinder and
clamp.

. Route the throttle cable and front brake hose

between the handle crown and the bracket 1.

. Route the meter lead between the meter

bracket and the headlight stay.
To meter

Hook the headlight lead in the claw of the
headlight.

Route the headlight lead between the meter
bracket and the headlight stay.

Insert the clamp into the long hole.

Check that either the upper or lower claw has
been hooked.
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CABLE ROUTING

Radiator (front side view and right side view)




CABLE ROUTING
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Radiator cap
Radiator

Radiator fan

Radiator outlet hose
Thermostat assembly
Water jacket joint
Coolant reservoir
Radiator inlet hose

Install the radiator outlet hose with its white
paint mark facing inward.

Install the radiator outlet hose up to the base
of the bend in the radiator pipe.

Point the hose clamp installation bolt inward.
Point the end of the hose clip downward.

Align the yellow paint mark of the radiator
outlet hose with the rib of the thermostat
assembly, and then install it.

Install the radiator outlet hose so that the tip
of the hose contacts the rib of the thermostat
assembly.

. Install the radiator inlet hose so that the tip of

the hose contacts the rib of the water jacket
joint.

. Install the radiator inlet hose with its yellow

paint mark facing downward.
Point the hose clamp installation bolt upward.

Install the radiator inlet hose up to the base of
the bend in the radiator pipe.

Install the radiator inlet hose with its white
paint mark facing inward.

Install the radiator hose up to the base of the
bend in the radiator pipe.

. Point the end of the clip outward.
. Install the coolant reservoir hose up to the

base of the bend in the radiator pipe.

. Point the end of the clip rearward.

Install the grommet on the coolant reservoir
drain hose to the hole in the coolant reservoir
cover.

. 90°
. Place the lock of the hose clamp within the

area shown in the illustration, placing as
close to the center as possible.

Point the tip of the clamp rearward.
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CABLE ROUTING

Fuel tank (left and bottom view)
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CABLE ROUTING
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Frame

Fuel tank

Fuel pump

Fuel tank drain hose
Fuel tank breather hose
Clip

Fuel hose assembly

Insert the fuel tank drain hose up to the sec-
tion where the fuel tank pipe increases in
diameter. Install it so that the white paint
mark faces the rearward.

Install the clip so that the end is on the paint
mark. Do not put it on the clip spool (guard).
Point the end to the rear, and store it inside to
the fuel hose.

Align the fuel pump positioning to the inner
panel marking (visual guide during installa-
tion).

Insert the fuel tank breather hose up to the
section where the fuel tank pipe increases in
diameter. Install it so that the yellow paint
mark faces the rearward.

. If the surroundings of the bead in front of the

vehicle are not secure, this is not a problem.
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CABLE ROUTING

Canister (top view and left side view)
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CABLE ROUTING
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9.

Frame

Clamp

Canister

Canister holder
Canister breather hose
Fuel tank drain hose
Fuel tank breather hose
Canister purge hose
Fuel tank

10.Rear shock absorber assembly
11.Canister bracket

A

Ow

mo

il

I ®©

Front side of the vehicle
Right side of the vehicle

Face the white paint mark on the hose
upward.

Point the end of the clip downward

Install the canister with its stamped mark fac-
ing upward.

The tip of the clip and the yellow paint mark
on the hose should face backward. Position
the hose so that its paint mark is visible from
the rear of the vehicle. (Within +45°)

. Insert the hose up to the section where the

fuel tank pipe increases in diameter.

. Atmosphere

To throttle body

Place the clamp on the straight portion of the
fuel tank breather hose.
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CABLE ROUTING

Air filter case and throttle body (top view and left side view)
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CABLE ROUTING

8.

9.

A

Air filter case joint clamp

ECU (Engine Control Unit)

Air filter case

Throttle body

Clip

Cylinder head breather hose

Throttle cable (decelerator cable) (white plat-
ing)

Throttle cable (accelerator cable) (black plat-
ing)

Injector lead

10.Injector coupler
11.Fuel rail

12.Fuel hose (black side)
13.Canister purge hose

A

Install the breather hose on the yellow paint
mark side to the air filter case, with its yellow
paint mark facing toward left side of the vehi-
cle.

Point the end of the clip toward left.

. Install the breather hose so that the tip

touches the pipe of the cylinder head.

Install the breather hose on the white paint
mark side to the engine.

Install the breather hose so that the white
paint mark is in the rear of the vehicle and
parallel to the cylinder head mating surfaces.
Install the clip so that the end is in the rear of
the vehicle and parallel to the cylinder head
mating surfaces.

Install the ECU harness by storing it in the
recess in the air filter case.

Install the ECU so that the hooks on the air
filter case go over the ECU edges.

Store the throttle cables on the protrusion of
the air filter case.

Insert the injector coupler all the way in.

. Instructive drawing for assembling the throttle

cables

. Install the throttle cable so that the nut of the

throttle cable touches the stay.
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CABLE ROUTING

Air cut-off valve (left side view)
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CABLE ROUTING
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Radiator fan cover

Air filter case

Clip

Air induction system hose (air filter case to air
cut-off valve)

Air induction system hose (air cut-off valve to
reed valve cover #1)

. Air induction system hose (air cut-off valve to

reed valve cover #2/#3)
Air cut-off valve

8. Air cut-off valve holder

m

Install the air induction system hose (air filter
case to air cut-off valve) so that the tip of the
hose contacts the air filter case.

Insert the protrusion on the radiator fan cover
into the hole in the air cut-off valve holder.

Point the end of the clip for the air induction
system hose (air cut-off valve to reed valve
cover #2/#3) forward.

Point the end of the clip for the air induction
system hose (air filter case to air cut-off
valve) to the left.

45°
Point the end of the clip for the air induction

system hose (air cut-off valve to reed valve
cover #1) diagonally left forward.

. Install the hose so that the tip of the hose

touches the protrusion of the pipe.
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CABLE ROUTING

Frame and engine (right side view)
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CABLE ROUTING
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Clamp

Rear brake light switch lead
Main switch lead

Handlebar switch lead (right)
Front brake hose

Wire harness

O, sensor coupler

O, sensor lead
Frame

10.Engine
11.Adapter bracket
12.Bracket

A

B.

oz £

WITOT

Insert the clamp into the long hole in the bat-
tery box.

Route the rear brake light switch lead outside
the wire harness branch to the O, sensor
lead.

To the ECU coupler

When clamping the main switch lead, clamp
as shown in the illustration while keeping the
main switch lead to the right of the handlebar
center.

Route the handlebar switch lead (right) on the
outside of the main switch lead.

Connect the O, sensor coupler, and then fas-
ten to the bracket. Make sure that the top of
the coupler does not protrude. It is okay if the
cover is deformed.

. Fasten the O, sensor lead with the clamp,

and then install it on the bracket.

. Route the O, sensor lead and the rear brake

light switch lead through the bracket guide.

Route the rear brake light switch lead outside
brake fluid reservoir hose.

It does not matter whether the O, sensor lead
or the rear brake light switch lead is on top
(bottom) in the area shown in the illustration.

Insert the clamp so that it touches the rim of
the frame.

. Clamp the main switch lead and handlebar

switch lead (right).

Align the main switch lead and handlebar
switch lead (right) with the center part of the
positioning tape.

Route the end through the hole in the frame,
and cut it off at the end surface of the frame.

. Positioning tape portion of the handlebar

switch lead (right)

. Fasten the O, sensor lead with the holder.
. Route O, sensor lead inside to the protrusion

of the adapter bracket.
Inside vehicle

. Frame end
. Positioning tape

Insert the clamp of the wire harness into the
hole in the bracket.



CABLE ROUTING

Frame (right side view)
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9.

Handlebar switch coupler (right)
Front turn signal light coupler (right)
Holder 2

Front turn signal light lead (right)
Cable guide

Main switch lead

Wire harness

Fuse box

Clamp

10.Stay 2
11.Frame
12.Coolant reservoir hose

A

B
C.
D
E

il

After routing, insert the handlebar switch cou-
pler (right) into the hole in holder 2.

. After routing, fit the front turn signal light cou-

pler (right) to the claws on holder 2.

Place the auxiliary DC connector 1 coupler
between stay 2 and holder 2.

. To handlebar switch (right)
. Insert the handlebar switch lead clamp (right)

into the hole in the cable guide.

Hook the main switch lead to the blue tape of
the cable guide.

. To meter
. Route the front turn signal light lead (right)

between the ribs on holder 2 and the fuse
box.

Insert the headlight coupler in the claws on
the front panel.

Route the handlebar switch lead (right)
through the inside of the guide of holder 2.
Insert the fuse box into holder 2.

The clamp position should be 0-20 mm (0-

0.79 in) from the end of the coolant reservoir
hose protector.

. After routing the leads, install the auxiliary

DC connector 1 coupler and fan motor cou-
pler on the rear side of the vehicle by the fuse
box and coupler (right) fixing part of the han-
dlebar switch.

. Route the front turn signal light lead (right)

between the frame and stay 2.

. Insert the handlebar switch lead (right) into

the hole in stay 2.

Route the handlebar switch lead (right)
through the notch in stay 2.

. Route the front turn signal light lead (right)

and fan motor lead through the notch in stay
2.
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1. Intake air temperature sensor

2. Grip warmer coupler (OPTION)

3. Front turn signal light coupler

4. Holder

5. Frame

6. Stay 1

7. Clamp

8. Front wheel sensor lead

9. Stay 1

10.Holder 1

11.Bracket 1

A. Install the intake air temperature sensor cou-
pler to the rib of stay 1.

B. Insert the clamp of the handlebar switch lead
(left) into the hole in the cable guide.

C. Route the handlebar switch lead (left)

through the notch in the stay 1.

After routing the handlebar switch lead (left),
insert it into the hole in holder 1. Make sure
the water proof 6-pin white coupler faces to
the front side of the vehicle.

. Route the front turn signal light lead (left)

through the notch in stay 1.

After routing, fit the turn signal light coupler
(left) in the claws of holder 1.

. Insert the handlebar switch lead (left) into the

hole in stay 1.

. Hook the handlebar switch lead (left) to the

holder.

Route the front turn signal light lead (left)
between the handlebar switch lead (left) and
stay 1.

Route the front turn signal light lead (left)
between the frame and stay 1.

. Route the wire harness under the vehicle

along the throttle cable.

The horizontal direction of the clamp does
not matter.

. Insert the clamp of the wire harness into the

hole in the connector cover.

. Clamp the front wheel sensor lead and main

switch lead. Make sure the front wheel sen-
sor coupler and clamp are positioned within
the distance a.

. The direction of the clamp opening does not

matter.

Insert the auxiliary DC connector 2 (white)
between stay 1 and holder 1.

. Positioning of the tape portion of the front

turn signal light lead (left)

. Clamp so that the installation part of the turn

signal light lead (left) faces to the front side of
the vehicle.

The turn signal light lead (left) should point
toward the positioning tape.
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. Air induction system hose (air filter case to air

cut-off valve)

Air filter case

Throttle cables

Stator coil assembly lead
Boots

Starter motor lead
Clutch cable

Clamp

Front wheel sensor

10.Wire harness protector
11.Coupler cover

12.Main switch coupler 1
13.Main switch coupler 2
14.Sponge

15.Sponge edge

A

Route the air induction system hose (air filter
case to air cut-off valve) inside the throttle
cable.

Place the stator coil assembly lead so that
bare copper wires do not protrude from the
boots.

Fasten the main switch coupler to the coupler
cover with the clamp.

The positions for the leads on the immobilizer
unit side do not matter regarding the main
switch lead.

. Route the front wheel sensor lead rear side of

the vehicle respect to the main switch lead.

Install the clamp to the hole in the bottom of
the coupler cover.

. Make sure that the main switch coupler does

not protrude from the sponge edge.

. Align the wire harness protector with the

edge of the Velcro tape and wrap it. However,
the tape surface may protrude somewhat.
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License plate light coupler
Shift switch lead

Drain hose

Clamp

Shift switch

Qil level switch lead
Sidestand switch lead
Bracket 1

License plate light sub-lead

Insert the clamp of the license plate light sub-
lead into the hole in the bracket.

Route the license plate light lead through the
ribs.

After routing the license plate light lead, make
sure that the coupler is positioned between
the ribs.

Route through the ribs.

Insert the clamp of the shift switch lead into
the hole in bracket 1. Point the wire band end
toward the lower side of the vehicle and route
through the notch in bracket 1.

Route the shift switch lead through the inside
of the vehicle along the brake hose and drain
hose.

. Route the drain hose through the inside of

the vehicle along the brake hose.

. Clamp the shift switch lead to the shift switch.

Clamp at the positioning tape of the shift
switch lead.

Make sure the clamp is engaged by 1 or
more notches.

The orientation of the clamp opening does
not matter.

Align each rounded end of the sidestand
switch lead, oil level switch lead and drain
hose, and clamp them. The opening of the
clamp should face toward the rear side of the
vehicle.

Make sure the upper end of the clamp points
toward the upper end of the nut.

The binding area of the band should be on
the inside of the vehicle, and cut off the end.

Clamp the license plate light sub-lead.
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Injector #1 coupler

Injector #2 coupler

Clamp

Ignition coil #1 coupler

Ignition coil #2 coupler

Air cut-off valve coupler

Ignition coil #3 coupler

Injector #3 coupler

9. Throttle position sensor coupler
10.Throttle servo motor coupler
11.Cross tube

12.Accelerator position sensor coupler
13.Intake air pressure sensor coupler

14.Air induction system hose (air filter case to air
cut-off valve)

15.Clutch cable

16.Air cut-off valve

17.Air filter case

18.ECU (Engine Control Unit)
19.ECU (engine control unit) coupler

©ONOO A WD~

A. Fold back the intake air pressure sensor lead
by the coupler, and then fasten it with tape.

B. Insert the clamp into the fuel rail hole.

C. Fold back the injector lead #1 by the coupler,
and then fasten it with tape.

D. Connect the sub-lead to the injector #2 cou-
pler. Fasten the injector coupler on the wire
harness side with tape.

E. For the air cut-off valve lead, ignition coil lead
#3, and fuel injector lead #3, it does not mat-
ter which is routed above the others.

F. Route the coolant temperature sensor sub-
lead between the cross tube and the wire
harness.

G. Fasten the fuel hose at the mark and the wire
harness at the positioning tape with the
clamp. The opening of the clamp can face
either way.

H. Route the clutch cable above to the air induc-
tion system hose (air filter case to air cut-off
valve).

I. Route the ECU lead for the front of the vehi-
cle through the rib of the air filter case.
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7.
8.
9.

. Brake hose (front brake master cylinder to

hydraulic unit)

License plate light sub-lead coupler

Rear wheel sensor coupler

Bra)ke hose (hydraulic unit to rear brake cali-
per

Brake hose (rear brake master cylinder to
hydraulic unit)

Brake hose (hydraulic unit to front brake cali-
pers)

Clamp
Shift switch assembly
Wire harness

10.Rear wheel sensor lead
11.License plate light sub-lead
12.Negative battery lead coupler
13.Starter motor lead

14.Lean angle sensor

15.Gear position switch coupler 2

A

B.

Route the shift switch lead through the inside
of the vehicle along the brake hose.

Secure the end of the clamp to the rounded
corners of the battery box.

Route the rear wheel sensor lead and license
plate light lead through the right side of the
vehicle along the brake hose.

Route the shift switch coupler under the
license plate light lead.

Clamp the protector of the brake hose and
shift switch lead.

The rear end of the clamp should be posi-
tioned within 10-20 mm (0.39-0.79 in).

. Clamp the rear wheel sensor lead and

license plate light lead.

. Place the end of the band as shown in the

illustration.

Leads on the front of the battery box are,
from the top of the vehicle, in the following
order: starter motor lead, stator coil assembly
lead. The orders for other leads do not mat-
ter.
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9.

Positive battery lead
Starter relay

Fuse box

Positive battery terminal
Battery

Radiator fan motor relay
Negative battery lead
Negative battery terminal
Turn signal/hazard relay

10.Relay unit

11.Clamp

12.Tail/brake light coupler

13.Yamaha diagnostic tool coupler
14.Battery box

15.Starter motor lead

16.Stator coil lead

17.Wire harness (to rectifier/regulator)
18.Wire harness

A

B.

Install the rubber bracket of the starter relay
in the battery box.

Install the rubber bracket of the radiator fan
motor relay in the battery box. Make sure to
route the negative battery lead under the
relay.

Install the rubber bracket of the turn sig-
nal/hazard relay in the battery box.

Install the rubber bracket of the relay unit in
the battery box.

Install the clamp into the hole in the battery
box.

After connecting the license plate light con-
nector, store the turn signal light coupler
(left/right) furthest to the bottom of the vehi-
cle. After connecting the other couplers, store
them below the tail/brake light lead.

. Route the tail/brake light lead, turn signal

light lead, and license plate light lead through
the cutout of the battery box. The order of the
leads does not matter.

. Fasten the wire harness side of the tail/brake

light lead to the battery box.

Insert the rubber bracket of the Yamaha diag-
nostic tool coupler to the battery box.

Instructional drawing for routes in the front of
the battery

Fasten the crankshaft position sensor lead of
the wire harness with tape.
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Front brake (right side view and left side view)
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9.

Front brake hose assembly 1
Headlight assembly

Front wheel sensor lead

Clamp

Bracket

Front brake caliper assembly (right)
Brake hose 1

Front brake hose assembly 2

Horn

10.Front brake caliper assembly (left)
11.Front wheel sensor assembly
12.Front fork sub-assembly
13.Bracket 1

14.Stay 1

A

)

TMOoO W

Make sure that the bracket has contact with
the axle bracket, and install it.

The blue paint should face to the outside of
the vehicle.

Vehicle forward direction
Inside of the vehicle
Insert the clamp securely.

Make sure the clamp is engaged by 3 or
more notches.

Engage the claws so that they face toward
the rear side of the vehicle.

. Insert the clamp into the T-stud of the

bracket.

. Route the front wheel sensor lead in front of

the vehicle along the brake hose.

Route the front wheel sensor lead in front of
the vehicle along the brake hose, and clamp
the white tape portion. The center line should
be within this area.

Right side of the vehicle

Insert the grommet of the front wheel sensor
lead.

Face the front wheel sensor lead to front side
of the vehicle with the front brake hose,
clamp at white tape point.
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Rear frame

Rear wheel sensor
Rear wheel sensor lead
Rear brake caliper
Rear brake hose
Clamp

Swingarm assembly
Wire sub-lead

Plastic locking tie

Install the brake pipe so that it contact with
the protrusion on the master cylinder at out-
side vehicle.

Install the rear wheel sensor lead aligning
with the brake pipe edge, and then fasten it
with the clamp.

Make sure to install the clamp all the way in
the rear frame.

Install the clamp facing the direction in the
illustration.

Do not clamp the rear wheel sensor lead.

Fasten the protector of the brake hose with
the clamp. Install the mating section on the
top of the vehicle.

. Make sure to install the clamp all the way in

the swingarm assembly.

. Install the rear wheel sensor lead so that it

facing outward.

Install the brake pipe so that it aligned with
the cutout in the caliper.

Place the wire sub-lead as shown in the illus-
tration, and fasten it with the white tape.

The locking portion of the plastic locking tie
should be on the outside of the vehicle. Cut
off the end.

Clamp the white tape portion of the wire sub-
lead together with the rear wheel sensor
lead.
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Hydraulic unit (top view and left side view)
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. Wire harness

Battery box

Brake hose (front brake master cylinder to
hydraulic unit)

Brake hose (hydraulic unit to front brake cali-
pers)

Brake hose (rear brake master cylinder to
hydraulic unit)

Brake hose (hydraulic unit to rear brake cali-
per)

Plug

Rear wheel sensor lead

Bracket

Make sure to insert the ABS ECU coupler all
the way in.

Install the brake hose (front brake master cyl-
inder to hydraulic unit) so that the protrusion
contact to the brake hose (hydraulic unit to
front brake calipers).

In the plug hole, install the brake hose (rear
brake master cylinder to hydraulic unit), the
brake hose (hydraulic unit to rear brake cali-
per) and rear wheel sensor lead.

28-34°

17-21°

13-17°

. When installing the rear wheel sensor lead,

silicone water or soapy water may be applied.
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INTRODUCTION

This chapter includes all information necessary to perform recommended checks and adjustments. If

followed, these preventive maintenance procedures will ensure more reliable vehicle operation, a lon-

ger service life and reduce the need for costly overhaul work. This information applies to vehicles al-

ready in service as well as to new vehicles that are being prepared for sale. All service technicians

should be familiar with this entire chapter.

TIP

¢ The annual checks must be performed every year, except if a kilometer-based maintenance,
or for the UK, a mileage-based maintenance, is performed instead.

e From 50000 km (30000 mi), repeat the maintenance intervals starting from 10000 km (6000 mi).

¢ [tems marked with an asterisk should be performed by a Yamaha dealer as they require special tools,
data and technical skills.

EAS30614

PERIODIC MAINTENANCE CHART FOR THE EMISSION CONTROL SYSTEM

ODOMETER READING
NO ITEM CHECK OR MAINTENANCE ANNUAL
| JOB 1000 km | 10000km | 20000 km | 30000 km | 40000 km | CHECK
(600 mi) | (6000 mi) (12000 mi)| (18000 mi) | (24000 mi)
* Check fuel hoses for cracks or
1| *| Fuel line damage. N N N N N
* Replace if necessary.
* Check condition. N N
2| *| Spark plugs e Adjust gap and clean.
* Replace. \ \/
3| *| Valve clearance * Check and adjust. Every 40000 km (24000 mi)
* Check engine idle speed. \ \ \ \ \ N
4| * | Fuel injection Check and adi .
. just synchroni-
zation. v v v v v
¢ Check for leakage.
5| * | Exhaust system |« Tighten if necessary. \/ \/ \/ \/ \/
* Replace gaskets if necessary.
Evaporative emis- | * Check control system for
6| * | sion control sys- damage. J J
tem ¢ Replace if necessary.
¢ Check the air cut-off valve,
|+ :\;rrninduction sys- ;eg? valve, and hose for dam- J J J J J
* Replace any damaged parts if
necessary.
EAS30615
GENERAL MAINTENANCE AND LUBRICATION CHART
ODOMETER READING
NO. ITEM CHECK OR MAINTENANCE ANNUAL
) JOB 1000 km | 10000km | 20000 km | 30000 km | 40000 km | CHECK
(600 mi) | (6000 mi) (12000 mi)| (18000 mi) | (24000 mi)
. . _ * Perform dynamic inspection
1]+ P;;ggﬁ:é'kc sys using Yamaha diagnostic tool. V V V J \/ J
¢ Check the fault codes.
2| *| Air filter element | ¢ Replace. Every 40000 km (24000 mi)
* Check operation.
3| | Clutch « Adjust. J J J J J




PERIODIC MAINTENANCE

ODOMETER READING

CHECK OR MAINTENANCE
JOB

ANNUAL
CHECK

ITEM
1000 km

(600 mi)

10000km
(6000 mi)

20000 km | 30000 km | 40000 km
(12000 mi) | (18000 mi) | (24000 mi)

Front brake

Check operation, fluid level,
and for fluid leakage.
Replace brake pads if neces-
sary.

Rear brake

Check operation, fluid level,
and for fluid leakage.
Replace brake pads if neces-
sary.

Brake hoses

Check for cracks or damage.

N N

Replace.

Every 4 years

Brake fluid

Change.

Every 2 years

Wheels

Check runout and for dam-
age.
Replace if necessary.

y y

Tires

Check tread depth and for
damage.

Replace if necessary.
Check air pressure.
Correct if necessary.

Wheel bearings

Check bearing for looseness
or damage.

Swingarm pivot
bearings

Check operation and for
excessive play.

Lubricate with lithium-soap-
based grease.

Every 50000 km (30000 mi)

12

Drive chain

Check chain slack, alignment
and condition.

Adjust and lubricate chain
with a special O-ring chain
lubricant thoroughly.

Every 1000 km (600 mi) and after washing the motorcycle, riding in the

rain or riding in wet areas

13| *

Steering bearings

Check bearing assemblies for
looseness.

Moderately repack with lith-
ium-soap-based grease.

Chassis fasteners

Make sure that all nuts, bolts
and screws are properly tight-
ened.

15

Brake lever pivot
shaft

Lubricate with silicone
grease.

16

Brake pedal pivot
shaft

Lubricate with lithium-soap-
based grease.

17

Clutch lever pivot
shaft

Lubricate with lithium-soap-
based grease.

18

Shift pedal pivot
shaft

Lubricate with lithium-soap-
based grease.

19

Sidestand

Check operation.
Lubricate with lithium-soap-
based grease.

20| *

Sidestand switch

Check operation and replace
if necessary.

21| *

Front fork

Check operation and for oil
leakage.
Replace if necessary.

Shock absorber
assembly

Check operation and for oil
leakage.
Replace if necessary.
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ODOMETER READING
NO ITEM CHECK OR MAINTENANCE ANNUAL
’ JOB 1000 km | 10000km | 20000 km | 30000 km | 40000 km | CHECK
(600 mi) | (6000 mi) [(12000 mi)| (18000 mi) | (24000 mi)
Rear suspension | ¢ Check operation.
« | relay arm and
23 connecting arm v v v v
pivoting points
¢ Change (warm engine before
- - draining).
24 Engine oil ¢ Check oil level and vehicle for v v v v v v
oil leakage.
Engine oil filter * Replace.
25 cartridge v v v
¢ Check coolant level and vehi- N N N N N
26| * | Cooling system cle for coolant leakage.
¢ Change. Every 3 years
« | Front and rear ¢ Check operation.
27 brake switches v v v v v v
« | Moving parts and | * Lubricate.
28 * | cables J J J J \/
¢ Check operation and free
. lay.
Throttle grip Adi
* . ¢ Adjust the throttle cable free
29 Iéggls;ng and play if necessary. v v v v v
* Lubricate the throttle grip
housing and cable.
« | Lights, signals ¢ Check operation.
30| | and switches ¢ Adjust headlight beam. v v v v v v
TIP
e Air filter

e This model’s air filter is equipped with a disposable oil-coated paper element, which must not be
cleaned with compressed air to avoid damaging it.

* The air filter element needs to be replaced more frequently when riding in unusually wet or dusty
areas.

¢ Hydraulic brake service
* Regularly check and, if necessary, correct the brake fluid level.
* Every two years replace the internal components of the brake master cylinders and calipers, and
change the brake fluid.

¢ Replace the brake hoses every four years and if cracked or damaged.
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CHECKING THE VEHICLE USING THE

YAMAHA DIAGNOSTIC TOOL

Use the Yamaha diagnostic tool and check the

vehicle according to the following procedure.

1. Remove:

* Rider seat
Refer to “GENERAL CHASSIS (1)” on page
4-1.

. Remove the protective cap “1”, and then con-
nect the Yamaha diagnostic tool to the cou-
pler.

Yamaha diagnostic tool USB
90890-03250

Yamaha diagnostic tool (A/l)
90890-03252

3. Check:

* Fault codes
TIP
Use the “Diagnosis of malfunction” function of
the Yamaha diagnostic tool to check the fault
codes. For information about using the Yamaha
diagnostic tool, refer to the operation manual
that is included with the tool.

Fault code number is displayed — Check and
repair the probable cause of the malfunction.
Refer to “TROUBLESHOOTING DETAILS
(FAULT CODE)” on page 8-37.
. Perform:
¢ Dynamic inspection
TIP
Use the “Dynamic inspection” function of the
Yamaha diagnostic tool version 3.0 and after to
perform the dynamic inspection. For information
about using the Yamaha diagnostic tool, refer to
the operation manual that is included with the
tool.

4

5. Install:
¢ Rider seat
Refer to “GENERAL CHASSIS (1)” on page
4-1.

EAS30619

CHECKING THE FUEL LINE
The following procedure applies to all of the fuel,
drain and breather hoses.
1. Remove:
e Air scoop
Refer to “GENERAL CHASSIS (1)” on page
4-1.
¢ Rider seat
Refer to “GENERAL CHASSIS (1)” on page
4-1.
¢ Fuel tank cover
Refer to “GENERAL CHASSIS (1)” on page
4-1.
¢ Fuel tank
Refer to “FUEL TANK” on page 7-1.
2. Check:
¢ Fuel hose “1”
¢ Fuel tank breather hose “2”
* Fuel tank drain hose “3”
Cracks/damage — Replace.
Loose connection — Connect properly.

ECA14940

NOTICE

Make sure the fuel tank breather hose is rout-
ed correctly.

TIP
Before removing the fuel hoses, place a few
rags in the area under where it will be removed.

3. Install:

* Fuel tank
Refer to “FUEL TANK” on page 7-1.

¢ Fuel tank cover
Refer to “GENERAL CHASSIS (1)” on page
4-1.

* Rider seat
Refer to “GENERAL CHASSIS (1)” on page
4-1.

¢ Air scoop
Refer to “GENERAL CHASSIS (1)” on page
4-1.
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CHECKING THE SPARK PLUGS
The following procedure applies to all of the
spark plugs.
1. Remove:
e Air scoop
Refer to “GENERAL CHASSIS (1)” on page
4-1.
* Rider seat
Refer to “GENERAL CHASSIS (1)” on page
4-1.
e Fuel tank cover
Refer to “GENERAL CHASSIS (1)” on page
4-1.
¢ Fuel tank
Refer to “FUEL TANK” on page 7-1.
e Air filter case
Refer to “GENERAL CHASSIS (2)” on page
4-7.
* Air cut-off valve
Refer to “AIR INDUCTION SYSTEM” on
page 7-15.
2. Remove:
* |gnition coils
* Spark plugs

ECA13320

NOTICE

Before removing the spark plugs, blow away
any dirt accumulated in the spark plug wells
with compressed air to prevent it from falling
into the cylinders.

3. Check:
e Spark plug type
Incorrect — Change.

Manufacturer/model
NGK/CPR9EA9

2

4. Check:
¢ Electrode “1”
Damage/wear — Replace the spark plug.
* Insulator “2”
Abnormal color — Replace the spark plug.
Normal color is medium-to-light tan.
5. Clean:
e Spark plug
(with a spark plug cleaner or wire brush)
6. Measure:
e Spark plug gap “a”
(with a wire thickness gauge)
Out of specification — Regap.

0.8-0.9 mm (0.031-0.035 in)

& Spark plug gap

7. Install:
e Spark plugs
* |gnition coils

Spark plug

\J 13 N-m (1.3 kgf-m, 9.4 Ib-ft)

TIP
Before installing the spark plug, clean the spark
plug and gasket surface.

8. Install:

e Air cut-off valve
Refer to “AIR INDUCTION SYSTEM” on
page 7-15.

e Air filter case
Refer to “GENERAL CHASSIS (2)” on page
4-7.

¢ Fuel tank
Refer to “FUEL TANK” on page 7-1.

¢ Fuel tank cover
Refer to “GENERAL CHASSIS (1)” on page
4-1.

* Rider seat
Refer to “GENERAL CHASSIS (1)” on page
4-1.

¢ Air scoop
Refer to “GENERAL CHASSIS (1)” on page
4-1.

EAS30622

ADJUSTING THE VALVE CLEARANCE

The following procedure applies to all of the
valves.

TIP
Valve clearance adjustment should be made on
a cold engine, at room temperature.

1. Remove:
e Air scoop
Refer to “GENERAL CHASSIS (1)” on page
4-1.
e Rider seat
Refer to “GENERAL CHASSIS (1)” on page
4-1.
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* Fuel tank cover
Refer to “GENERAL CHASSIS (1)” on page
4-1,

* Fuel tank
Refer to “FUEL TANK” on page 7-1.

e Air filter case
Refer to “GENERAL CHASSIS (2)” on page
4-7.

e Air cut-off valve
Refer to “AIR INDUCTION SYSTEM” on
page 7-15.

¢ Front side panel
Refer to “GENERAL CHASSIS (1)” on page
4-1,

* Radiator
Refer to “RADIATOR” on page 6-1.

2. Remove:

* |gnition coils

e Spark plugs

e Cylinder head cover

* Cylinder head cover gasket
Refer to “CAMSHAFTS” on page 5-9.

3. Remove:
* Timing mark accessing bolt “1”
* Crankshaft end cover “2”

4. Measure:
¢ Valve clearance
Out of specification — Adjust.

TIP
TDC on the compression stroke can be found
when the camshaft lobes are turned away from
each other.

c. Measure the valve clearance with a thickness
gauge “1”.

Thickness gauge
90890-03180

Feeler gauge set
YU-26900-9

TIP

¢ |f the valve clearance is incorrect, record the
measured reading.

* Measure the valve clearance in the following
sequence.

Valve clearance (cold)
Intake
0.11-0.20 mm (0.0043-0.0079 in)
Exhaust
0.26—0.30 mm (0.0102-0.0118 in)

2

VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

a. Turn the crankshaft counterclockwise.

b. When piston #1 is at TDC on the compres-
sion stroke, align the TDC mark “a” on the
generator rotor with the generator rotor cover
mark “b”.

Valve clearance measuring sequence
Cylinder #1 — #2 — #3

)
PG

#1 #2 #3

A. Front
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d. To measure the valve clearances of the other
cylinders, starting with cylinder #1 at TDC,
turn the crankshaft counterclockwise as
specified in the following table.

B (|) 24|10° 4?0o 7?0"
——> | : : |
#1 D
C #2 D
#3 D

B. Degrees that the crankshaft is turned coun-
terclockwise

C. Cylinder
D. Combustion cycle

Cylinder #2 240°
Cylinder #3 480°
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
5. Remove:
e Camshaft
TIP

¢ Refer to “CAMSHAFTS” on page 5-9.

* When removing the timing chain and cam-
shafts, fasten the timing chain with a wire to re-
trieve it if it falls into the crankcase.

6. Adjust:
¢ Valve clearance
VVVVVVV V V V7V V7V V7V V7V VVVVVVVVVVVYYY
a. Remove the valve lifter “1” and the valve pad
“2” with a valve lapper “3”.

Valve lapper
90890-04101

Valve lapping tool
YM-A8998

TIP
* Cover the timing chain opening with a rag to

3-7

prevent the valve pad from falling into the
crankcase.

¢ Make a note of the position of each valve lifter
“1” and valve pad “2” so that they can be in-
stalled in the correct place.

1 3

m
x

D 1®

@ ©
L QO

2 1

N

-
°

D e
—

b. Calculate the difference between the speci-
fied valve clearance and the measured valve
clearance.

Example:

Specified valve clearance = 0.11-0.20 mm
(0.004—-0.008 in)

Measured valve clearance = 0.25 mm (0.010
in)

0.25 mm (0.010 in) - 0.20 mm (0.008 in) =
0.05 mm (0.002 in)

c. Check the thickness of the current valve pad.

TIP

The thickness “a@” of each valve pad is marked in

hundredths of millimeters on the side that touch-

es the valve lifter.

Example:
If the valve pad is marked “158”, the pad
thickness is 1.58 mm (0.062 in).

d. Calculate the sum of the values obtained in
steps (b) and (c) to determine the required
valve pad thickness and the valve pad num-
ber.

Example:
1.58 mm (0.062 in) + 0.05 mm (0.002 in) =
1.63 mm (0.064 in)
The valve pad number is 163.
e. Round off the valve pad number according to
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the following table, and then select the suit-
able valve pad.

Last digit Rounded value
0,1,2 0

3,4,5,6 5
7,8,9 10

TIP
Refer to the following table for the available
valve pads.

Valve pad range Nos. 150-240

1.50-2.40 mm

Valve pad thickness (0.0590-0.0944 in)

25 thicknesses in 0.05
mm (0.002 in) incre-
ments

Available valve pads

Example:
Valve pad number = 163
Rounded value = 165
New valve pad number = 165
f. Install the new valve pad “1” and the valve lift-
er“2”.
TIP
* Lubricate the valve pad with molybdenum di-
sulfide oil.
e Lubricate the valve lifter (Top side) with molyb-
denum disulfide oil.
e Lubricate the valve lifter (Outer side) with en-
gine oil.
¢ Install the valve lifter and the valve pad in the
correct place.
¢ The valve lifter must turn smoothly when rotat-
ed by hand.

g. Install the exhaust and intake camshafts, tim-
ing chain and camshaft caps.

Camshaft cap bolt
10 N-m (1.0 kgf-m, 7.2 Ib-ft)

%

TIP

¢ Refer to “CAMSHAFTS” on page 5-9.

¢ Lubricate the camshaft lobes and camshaft
journals.

* First, install the exhaust camshatt.

¢ Align the camshafts marks with the camshaft
cap marks.

¢ Turn the crankshaft counterclockwise several
full turns to seat the parts.

h. Measure the valve clearance again.

i. If the valve clearance is still out of specifica-
tion, repeat all of the valve clearance adjust-
ment steps until the specified clearance is
obtained.

AAAAAAAAAAAANANAAANAAAAAMAAAAANAAAANAAAAAD

7. Install:
¢ All removed parts

TIP
For installation, reverse the removal procedure.

EAS31017

CHECKING THE ENGINE IDLING SPEED
TIP
Prior to checking the engine idling speed, the
throttle body synchronization should be adjusted
properly, the air filter element should be clean,
and the engine should have adequate compres-
sion.

1. Start the engine and let it warm up for several
minutes.
2. Check:
* Engine idling speed
Out of specification — Go to next step.

Engine idling speed
1100-1300 r/min

2

3. Check:
* |SC (idle speed control) learning value
“00” or “01” — Check the intake system.
“02” — Clean the throttle bodies.
Refer to “CHECKING AND CLEANING THE
THROTTLE BODIES” on page 7-8.
VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV
a. Connect the Yamaha diagnostic tool.
Use the diagnostic code number “67”.
Refer to “SELF-DIAGNOSTIC FUNCTION
AND DIAGNOSTIC CODE TABLE” on page
9-5.
Check the ISC (idle speed control) leaning
value.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL
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EAS30797

SYNCHRONIZING THE THROTTLE BODIES
TIP
Before synchronizing the throttle bodies, check
the following items:

* Valve clearance

* Spark plugs

e Air filter element

¢ Throttle body joints

* Fuel hose

¢ Exhaust system

* Breather hoses

Checking the throttle body synchronization
1. Stand the vehicle on a level surface.

TIP
Place the vehicle on a maintenance stand.

2. Remove:
e Air scoop
Refer to “GENERAL CHASSIS (1)” on page
4-1.
¢ Rider seat
Refer to “GENERAL CHASSIS (1)” on page
4-1.
* Fuel tank cover
Refer to “GENERAL CHASSIS (1)” on page
4-1.
* Fuel tank
Refer to “FUEL TANK” on page 7-1.
e Air filter case
Refer to “GENERAL CHASSIS (2)” on page
4-7.
3. Remove:
e Caps “1”

4. Install:
* Vacuum gauge “1”

5. Install:
e Air filter case
Refer to “GENERAL CHASSIS (2)” on page
4-7.
e Fuel tank
Refer to “FUEL TANK” on page 7-1.
6. Check:

e Throttle body synchronization
VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVY
a. Start the engine, warm it up for several min-

utes, and then let it run at the specified en-
gine idling speed.

Engine idling speed
1100-1300 r/min

2

b. Check the vacuum pressure.

Difference in vacuum pressure
between the cylinders

1.3 kPa (10 mmHg, 0.4 inHg)

If out of specification — Adjust the throttle
body synchronization.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAL

Adjusting the throttle body synchronization
1. Adjust:
¢ Throttle body synchronization
VVVVVV V V  V V V7V V7V V7V V7V VVVVVVVVVVVYVYY
a. Start the engine, warm it up for several min-
utes, and then let it run at the specified en-
gine idling speed.

Engine idling speed
1100-1300 r/min

2

Vacuum gauge
90890-03094

Vacuummate
YU-44456

b. Using the throttle body that has the bypass air
screw “1” with a white paint mark as the stan-
dard, adjust the other throttle bodies by turn-
ing its bypass air screw in or out.

ECA21300

NOTICE

Do not turn the bypass air screw (white paint
mark) of the throttle body that is the stan-
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dard. Otherwise, the engine may run roughly
at idle and the throttle bodies may not oper-
ate properly.

TIP

* Turn the bypass air screw using the carburetor
angle driver.

¢ After each step, rev the engine two or three
times, each time for less than a second, and
check the synchronization again.

e If a bypass air screw was removed, turn the
screw in fully and be sure to synchronize the
throttle bodies.

¢ |f the throttle body synchronization can not be
adjusted using the bypass air screw, clean or
replace the throttle bodies.

e The difference in vacuum pressure between
the throttle bodies should not exceed 1.33 kPa
(10 mmHg).

5. Adjust:
e Throttle grip free play
Refer to “CHECKING THE THROTTLE

GRIP” on page 3-29.

Throttle grip free play
3.0-5.0 mm (0.12-0.20 in)

o

Carburetor angle driver 2
90890-03173

O SO\
NN\ ES

N 7 7 IINTT
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2. Stop the engine and remove the measuring
equipment.
3. Install:
e Caps
4. Install:
e Air filter case
Refer to “GENERAL CHASSIS (2)” on page
4-7.
¢ Fuel tank
Refer to “FUEL TANK” on page 7-1.
¢ Fuel tank cover
Refer to “GENERAL CHASSIS (1)” on page
4-1.
¢ Rider seat
Refer to “GENERAL CHASSIS (1)” on page
4-1.
e Air scoop
Refer to “GENERAL CHASSIS (1)” on page
4-1.

3-10

EAS30798
CHECKING THE THROTTLE BODY JOINTS
1. Remove:
e Throttle bodies
Refer to “THROTTLE BODIES” on page 7-5.
2. Check:
¢ Throttle body joints “1”
Cracks/damage — Replace.

3. Install:
¢ Throttle bodies
Refer to “THROTTLE BODIES” on page 7-5.

CHECKING THE CANISTER
1. Remove:
e Air scoop
Refer to “GENERAL CHASSIS (1)” on page
4-1.
¢ Rider seat
Refer to “GENERAL CHASSIS (1)” on page
4-1.
* Fuel tank cover
Refer to “GENERAL CHASSIS (1)” on page
4-1.
* Fuel tank
Refer to “FUEL TANK” on page 7-1.
2. Check:
e Canister
* Canister purge hose
¢ Fuel tank breather hose
e Canister breather hose
Cracks/damage — Replace.
3. Install:
¢ Fuel tank
Refer to “FUEL TANK” on page 7-1.
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¢ Fuel tank cover
Refer to “GENERAL CHASSIS (1)” on page
4-1.

* Rider seat
Refer to “GENERAL CHASSIS (1)” on page
4-1.

* Air scoop
Refer to “GENERAL CHASSIS (1)” on page
4-1.

EAS30799

ADJUSTING THE EXHAUST GAS VOLUME

TIP

* Be sure to set the CO density level to standard,
and then adjust the exhaust gas volume.

¢ To adjust the exhaust gas volume, use the CO
adjustment mode of the Yamaha diagnostic
tool. For more information, refer to the opera-
tion manual of the Yamaha diagnostic tool.

. Connect the Yamaha diagnostic tool to the
coupler. For information about connecting the
Yamaha diagnostic tool, refer to “YAMAHA
DIAGNOSTIC TOOL” on page 8-36.

Yamaha diagnostic tool USB
90890-03250

Yamaha diagnostic tool (A/l)
90890-03252

EAS30627

CHECKING THE AIR INDUCTION SYSTEM
Refer to “CHECKING THE AIR INDUCTION
SYSTEM” on page 7-19.

EAS30623

CHECKING THE CYLINDER HEAD
BREATHER HOSE
1. Remove:
* Air filter case
Refer to “GENERAL CHASSIS (2)” on page
4-7.
2. Check:
* Cylinder head breather hose “1”
Cracks/damage — Replace.
Loose connection — Connect properly.

ECA14920

NOTICE

Make sure the cylinder head breather hose is
routed correctly.

3-11

3. Install:
e Air filter case
Refer to “GENERAL CHASSIS (2)” on page
4-7.
REPLACING THE AIR FILTER ELEMENT
1. Remove:
e Air scoop
Refer to “GENERAL CHASSIS (1)” on page
4-1.
¢ Rider seat
Refer to “GENERAL CHASSIS (1)” on page
4-1.
¢ Fuel tank cover
Refer to “GENERAL CHASSIS (1)” on page
4-1.
¢ Fuel tank
Refer to “FUEL TANK” on page 7-1.
2. Remove:
* ECU (Engine Control Unit) “1”
* Air filter case cover “2”
Refer to “GENERAL CHASSIS (2)” on page
4-7.

3. Check:
e Air filter element “1”
e Air filter seal
Damage — Replace.
TIP
* Replace the air filter element every 40000 km
(24000 mi) of operation.
¢ The air filter needs more frequent service if you
are riding in unusually wet or dusty areas.
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4. Install:
e Air filter element
e Air filter case cover
* ECU (Engine Control Unit)

ECA20710

NOTICE

Never operate the engine without the air filter
element installed. Unfiltered air will cause
rapid wear of engine parts and may damage
the engine. Operating the engine without the
air filter element will also affect throttle body
synchronization, leading to poor engine per-
formance and possible overheating.

TIP
When installing the air filter element into the air
filter case cover, make sure that the sealing sur-
faces are aligned to prevent any air leaks.

5. Install:
* Fuel tank
Refer to “FUEL TANK” on page 7-1.
¢ Fuel tank cover
Refer to “GENERAL CHASSIS (1)” on page
4-1.
* Rider seat
Refer to “GENERAL CHASSIS (1)” on page
4-1.
e Air scoop
Refer to “GENERAL CHASSIS (1)” on page
4-1.
EAS30629
ADJUSTING THE CLUTCH LEVER FREE
PLAY
1. Check:
e Clutch lever free play “a”
Out of specification — Adjust.

Clutch lever free play
10.0-15.0 mm (0.39-0.59 in)

3-12

2. Adjust:
e Clutch lever free play
VYV VVV VV V7V V7V V7V VVVVVVVVVVVVVYVYY
Handlebar side
a. Turn the adjusting bolt “1” in direction “a” or
“b” until the specified clutch lever free play is
obtained.

Direction “a”

Clutch lever free play is increased.
Direction “b”

Clutch lever free play is decreased.

TIP
If the specified clutch lever free play cannot be
obtained on the handlebar side of the cable, use
the adjusting nut on the engine side.

AAAAAAAAAAANANANANANAANAAAAAAAAAAAAAAD

VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVV

Engine side

a. Loosen the locknut “1”.

b. Turnthe adjusting nut “2” in direction “a” or “b”
until the specified clutch lever free play is ob-
tained.

Direction “a”

Clutch lever free play is increased.
Direction “b”

Clutch lever free play is decreased.

c. Tighten the locknut “1”.
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\ Clutch cable locknut
J 7 N-m (0.7 kgf-m, 5.1 Ib-ft)

AAAAAAAAAANANAAAAAMAAAAMAMAMAAAAAAAAA

EAS30801

CHECKING THE BRAKE OPERATION
1. Check:
* Brake operation
Brake not working properly — Check the
brake system.
Refer to “FRONT BRAKE” on page 4-25 and
‘REAR BRAKE” on page 4-37.
TIP
Drive on the dry road, operate the front and rear
brakes separately and check to see if the brakes
are operating properly.

EAS30632

CHECKING THE BRAKE FLUID LEVEL
1. Stand the vehicle on a level surface.
TIP
¢ Place the vehicle on a maintenance stand.
* Make sure the vehicle is upright.

2. Check:
¢ Brake fluid level
Below the minimum level mark “a” — Add the
specified brake fluid to the proper level.

Front brake
‘ﬁ Specified brake fluid
DOT 4
Rear brake

Specified brake fluid
DOT 4

y N
/> %‘@Q‘
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A. Front brake
B. Rear brake

EWA13090

e Use only the designated brake fluid. Other
brake fluids may cause the rubber seals to
deteriorate, causing leakage and poor
brake performance.

¢ Refill with the same type of brake fluid that
is already in the system. Mixing brake fluids
may result in a harmful chemical reaction,
leading to poor brake performance.

e When refilling, be careful that water does
not enter the brake fluid reservoir. Water
will significantly lower the boiling point of
the brake fluid and could cause vapor lock.

ECA13540

NOTICE

Brake fluid may damage painted surfaces
and plastic parts. Therefore, always clean up
any spilt brake fluid immediately.

TIP
In order to ensure a correct reading of the brake

fluid level, make sure the top of the brake fluid
reservoir is horizontal.

EAS30630

ADJUSTING THE FRONT DISC BRAKE
1. Adjust:
¢ Brake lever position
(distance “a@” from the throttle grip to the brake
lever)

3-13
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TIP

* While pushing the brake lever forward, turn the
adjusting dial “1” until the brake lever is in the
desired position.

* Be sure to align the setting on the adjusting dial
with the arrow mark “2” on the brake lever hold-
er.

Position #1

Distance “a” is the largest.
Position #5

Distance “a” is the smallest.

EWA17050

e After adjusting the brake lever position,
make sure the pin on the brake lever holder
is firmly inserted in the hole in the adjusting
dial.

¢ A soft or spongy feeling in the brake lever
can indicate the presence of air in the brake
system. Before the vehicle is operated, the
air must be removed by bleeding the brake
system. Air in the brake system will consid-
erably reduce brake performance resulting
in loss of control and possibly cause an ac-
cident. Therefore, check and if necessary,
bleed the brake system.

ECA13490

NOTICE

After adjusting the brake lever position,
make sure there is no brake drag.

EAS30633

CHECKING THE FRONT BRAKE PADS

The following procedure applies to all of the

brake pads.

1. Operate the brake.

2. Check:

* Front brake pad

Wear indicators “1” almost touch the brake
disc — Replace the brake pads as a set.
Refer to “FRONT BRAKE” on page 4-25.

EAS30631

ADJUSTING THE REAR DISC BRAKE
1. Adjust:
¢ Brake pedal position

VIV VVVV V V V VV VYV VYV VYV VVVVVVVVVVVVVYY

a. Loosen the locknut “1”.

b. Turn the adjusting bolt “2” in direction “a” or
“p” until the specified brake pedal position is
obtained.

Direction “a”

Brake pedal is raised.
Direction “b”

Brake pedal is lowered.

EWA13070

After adjusting the brake pedal position,
check that the end of the adjusting bolt “c” is
visible through the hole “d”.

c. Tighten the locknut “1” to specification.

Rear brake master cylinder lock
nut

W
18 N-m (1.8 k
.m (1.8 kgf-m, 13 Ib-ft)

3-14

EWA17030

A soft or spongy feeling in the brake pedal
can indicate the presence of air in the brake
system. Before the vehicle is operated, the
air must be removed by bleeding the brake
system. Air in the brake system will consid-
erably reduce braking performance.

ECA13510

NOTICE

After adjusting the brake pedal position,
make sure there is no brake drag.
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c/ﬁd
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2. Adjust:
* Rear brake light switch
Refer to “ADJUSTING THE REAR BRAKE
LIGHT SWITCH” on page 3-29.

EAS30634

CHECKING THE REAR BRAKE PADS

The following procedure applies to all of the

brake pads.

1. Operate the brake.

2. Check:

¢ Rear brake pad

Wear indicator grooves “1” almost disap-
peared — Replace the brake pads as a set.
Refer to “REAR BRAKE” on page 4-37.

=

EAS30635

CHECKING THE FRONT BRAKE HOSES
The following procedure applies to all of the
brake hoses and brake hose holders.
1. Check:
¢ Brake hose
Cracks/damage/wear — Replace.
2. Check:
* Brake hose holder
Loose — Tighten the holder bolt.
3. Hold the vehicle upright and apply the brake
several times.
4. Check:
* Brake hose
Brake fluid leakage — Replace the damaged
hose.
Refer to “FRONT BRAKE” on page 4-25.

3-15

EAS30636

CHECKING THE REAR BRAKE HOSE
1. Check:
* Brake hose
Cracks/damage/wear — Replace.
2. Check:
* Brake hose holder
Loose Connection — Tighten the holder bolt.
3. Hold the vehicle upright and apply the rear
brake several times.
4. Check:
* Brake hose
Brake fluid leakage — Replace the damaged
hose.
Refer to “REAR BRAKE” on page 4-37.

EAS30893

BLEEDING THE HYDRAULIC BRAKE
SYSTEM (ABS)

EWA14000

Always bleed the brake system when the
brake related parts are removed.

ECA18050

NOTICE

¢ Bleed the brake system in the following or-
der.

¢ 1st step: Front brake calipers

¢ 2nd step: Rear brake caliper

EWA16530

Bleed the ABS whenever:

¢ the system is disassembled.

¢ a brake hose is loosened, disconnected or
replaced.

¢ the brake fluid level is very low.

¢ brake operation is faulty.

TIP

¢ Be careful not to spill any brake fluid or allow
the brake master cylinder reservoir or brake
fluid reservoir to overflow.

e When bleeding the ABS, make sure that there
is always enough brake fluid before applying
the brake. Ignoring this precaution could allow
air to enter the ABS, considerably lengthening
the bleeding procedure.

¢ If bleeding is difficult, it may be necessary to let
the brake fluid settle for a few hours.

* Repeat the bleeding procedure when the tiny
bubbles in the hose have disappeared.

1. Bleed:
* ABS
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a. Fill the brake master cylinder reservoir or
brake fluid reservoir to the proper level with
the specified brake fluid.

. Install the diaphragm (brake master cylinder

reservoir or brake fluid reservoir).

Connect a clear plastic hose “1” tightly to the

bleed screw “2”.
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A. Front
B. Rear
d. Place the other end of the hose into a con-

tainer.

Slowly apply the brake several times.

Fully squeeze the brake lever or fully depress
the brake pedal and hold it in position.
Loosen the bleed screw.

e.
f.

g.
T
Loosening the bleed screw will release the pres-
sure and cause the brake lever to contact the
throttle grip or the brake pedal to fully extend.

h.

Tighten the bleed screw and then release the
brake lever or brake pedal.

Repeat steps (e) to (h) until all of the air bub-
bles have disappeared from the brake fluid in
the plastic hose.

Check the operation of the hydraulic unit.
Refer to “HYDRAULIC UNIT OPERATION
TESTS” on page 4-54.

ECA17061

NOTICE
Make sure that the main switch is turned to

“OFF” before checking the operation of the
hydraulic unit.

K.

After operating the ABS, repeat steps (e) to (i)
, and then fill the brake master cylinder reser-
voir or brake fluid reservoir to the proper level
with the specified brake fluid.

I. Tighten the bleed screw to specification.

Brake caliper bleed screw
5 N-m (0.5 kgf-m, 3.6 Ib-ft)

N

2
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m. Fill the brake master cylinder reservoir or
brake fluid reservoir to the proper level with
the specified brake fluid.

Refer to “CHECKING THE BRAKE FLUID
LEVEL” on page 3-13.

After bleeding the hydraulic brake system,
check the brake operation.

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAD
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CHECKING THE WHEELS
The following procedure applies to both of the
wheels.
1. Check:
* Wheel
Damage/out-of-round — Replace.

EWA13260

Never attempt to make any repairs to the
wheel.

TIP
After a tire or wheel has been changed or re-
placed, always balance the wheel.

EAS30640

CHECKING THE TIRES
The following procedure applies to both of the
tires.
1. Check:
e Tire air pressure
Out of specification — Regulate.




PERIODIC MAINTENANCE
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* The tire pressure should only be checked
and regulated when the tire temperature
equals the ambient air temperature.

¢ The tire pressure and the suspension must
be adjusted according to the total weight
(including cargo, rider, passenger and ac-
cessories) and the anticipated riding
speed.

e Operation of an overloaded vehicle could
cause tire damage, an accident or an injury.

NEVER OVERLOAD THE VEHICLE.

Wear limit (front)
1.5 mm (0.06 in) (AUS)

1.6 mm (0.06 in) (EUR)(RUS)
Wear limit (rear)

1.5 mm (0.06 in) (AUS)

1.6 mm (0.06 in) (EUR)(RUS)

cold tires)
1 person
Front
250 kPa (2.50 kgf/cm?, 36 psi)
Rear
290 kPa (2.90 kgf/cm?, 42 psi)
2 persons
Front
250 kPa (2.50 kgf/cm?, 36 psi)
Rear
290 kPa (2.90 kgf/cm?, 42 psi)
Maximum load
174 kg (384 Ib)
*Total weight of rider, passenger, cargo
and accessories

& Tire air pressure (measured on

EWA14090

After extensive tests, the tires listed below
have been approved by Yamaha Motor Co.,
Ltd. for this model. The front and rear tires
should always be by the same manufacturer
and of the same design. No guarantee con-
cerning handling characteristics can be giv-
en if a tire combination other than one
approved by Yamaha is used on this vehicle.

Front tire
Size
120/70 ZR17 M/C (58W)

Manufacturer/model
BRIDGESTONE/S20F

Manufacturer/model
DUNLOP/D214F

Rear tire
Size

2. Check:
* Tire surfaces
Damage/wear — Replace the tire.

EWA13190

A\ WARNING
It is dangerous to ride with a worn-out tire.
When the tire tread reaches the wear limit, re-
place the tire immediately.

180/55 ZR17M/C (73W)
Manufacturer/model

BRIDGESTONE/S20R
Manufacturer/model

DUNLOP/D214

>
—
\
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1. Tire tread depth
2. Side wall
3. Wear indicator
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New tires have a relatively low grip on the
road surface until they have been slightly
worn. Therefore