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EMISSION CONTROL INFORMATION

To protect the environment in which we all live, Kawasaki has incorporated crankcase emis-
sion (1) and exhaust emission (2) control systems in compliance with applicable regulations of
the United States Environmental Protection Agency and California Air Resources Board. Addi-
tionally, Kawasaki has incorporated an evaporative emission control system (3) in compliance
with applicable regulations of the California Air Resources Board on vehicles sold in California
only.

1. Crankcase Emission Control System

This system eliminates the release of crankcase vapors into the atmosphere. Instead, the vapors

are routed through an oil separator to the inlet side of the engine. While the engine is operating,
the vapors are drawn into combustion chamber, where they are burned along with the fuel and air
supplied by the fuel injection system.

2. Exhaust Emission Control System

This system reduces the amount of pollutants discharged into the atmosphere by the exhaust

of this motorcycle. The fuel, ignition, and exhaust systems of this motorcycle have been carefully
designed and constructed to ensure an efficient engine with low exhaust pollutant levels.

The exhaust system of this model motorcycle manufactured primarily for sale in California in-

cludes a catalytic converter system.

3. Evaporative Emission Control System

Vapors caused by fuel evaporation in the fuel system are not vented into the atmosphere. In-

stead, fuel vapors are routed into the running engine to be burned, or stored in a canister when
the engine is stopped. Liquid fuel is caught by a vapor separator and returned to the fuel tank.

The Clean Air Act, which is the Federal law covering motor vehicle pollution, contains what is
commonly referred to as the Act’s “tampering provisions”.

“Sec. 203(a) The following acts and the causing thereof are prohibited.

(3)(A) for any person to remove or render inoperative any device or element of design installed
on or in a motor vehicle or motor vehicle engine in compliance with regulations under this
title prior to its sale and delivery to the ultimate purchaser, or for any manufacturer or dealer
knowingly to remove or render inoperative any such device or element of design after such
sale and delivery to the ultimate purchaser.

(3)(B) for any person engaged in the business of repairing, servicing, selling, leasing, or trading
motor vehicles or motor vehicle engines, or who operates a fleet of motor vehicles know-
ingly to remove or render inoperative any device or element of design installed on orin a
motor vehicle or motor vehicle engine in compliance with regulations under this title follow-
ing its sale and delivery to the ultimate purchaser...”

NOTE
OThe phrase “remove or render inoperative any device or element of design” has been generally
interpreted as follows.
1. Tampering does not include the temporary removal or rendering inoperative of de-
vices or elements of design in order to perform maintenance.
2. Tampering could include.
a.Maladjustment of vehicle components such that the emission standards are ex-
ceeded.
b.Use of replacement parts or accessories which adversely affect the performance
or durability of the motorcycle.
c.Addition of components or accessories that result in the vehicle exceeding the stan-
dards.
d.Permanently removing, disconnecting, or rendering inoperative any component or
element of design of the emission control systems.

WE RECOMMEND THAT ALL DEALERS OBSERVE THESE PROVISIONS OF FEDERAL LAW,
THE VIOLATION OF WHICH IS PUNISHABLE BY CIVIL PENALTIES NOT EXCEEDING $10
000 PER VIOLATION.



TAMPERING WITH NOISE CONTROL SYSTEM PROHIBITED

Federal law prohibits the following acts or the causing thereof. (1) The removal or rendering
inoperative by any person other than for purposes of maintenance, repair, or replacement, of any
device or element of design incorporated into any new vehicle for the purpose of noise control
prior to its sale or delivery to the ultimate purchaser or while it is in use, or (2) the use of the
vehicle after such device or element of design has been removed or rendered inoperative by
any person.

Among those acts presumed to constitute tampering are the acts listed below.
® Replacement of the original exhaust system or muffler with a component not in compliance

with Federal regulations.

e Removal of the muffler(s) or any internal portion of the muffler(s).

e Removal of the air box or air box cover.

® Modifications to the muffler(s) or air inlet system by cutting, drilling, or other means if such
modifications result in increased noise levels.



Foreword

This manual is designed primarily for use by
trained mechanics in a properly equipped shop.
However, it contains enough detail and basic in-
formation to make it useful to the owner who de-
sires to perform his own basic maintenance and
repair work. A basic knowledge of mechanics,
the proper use of tools, and workshop proce-
dures must be understood in order to carry out
maintenance and repair satisfactorily. When-
ever the owner has insufficient experience or
doubts his ability to do the work, all adjust-
ments, maintenance, and repair should be car-
ried out only by qualified mechanics.

In order to perform the work efficiently and
to avoid costly mistakes, read the text, thor-
oughly familiarize yourself with the procedures
before starting work, and then do the work care-
fully in a clean area. Whenever special tools or
equipment are specified, do not use makeshift
tools or equipment. Precision measurements
can only be made if the proper instruments are
used, and the use of substitute tools may ad-
versely affect safe operation.

For the duration of the warranty period,
we recommend that all repairs and scheduled
maintenance be performed in accordance with
this service manual. Any owner maintenance or
repair procedure not performed in accordance
with this manual may void the warranty.

To get the longest life out of your vehicle.
® Follow the Periodic Maintenance Chart in the

Service Manual.
® Be alert for problems and non-scheduled

maintenance.
® Use proper tools and genuine Kawasaki Mo-

torcycle parts. Special tools, gauges, and
testers that are necessary when servicing
Kawasaki motorcycles are introduced by the
Service Manual. Genuine parts provided as
spare parts are listed in the Parts Catalog.
® Follow the procedures in this manual care-
fully. Don’t take shortcuts.

® Remember to keep complete records of main-
tenance and repair with dates and any new
parts installed.

How to Use This Manual

In this manual, the product is divided into
its major systems and these systems make up
the manual’s chapters. The Quick Reference

Guide shows you all of the product’s system
and assists in locating their chapters. Each
chapter in turn has its own comprehensive Ta-
ble of Contents.

For example, if you want ignition coil informa-
tion, use the Quick Reference Guide to locate
the Electrical System chapter. Then, use the
Table of Contents on the first page of the chap-
ter to find the Ignition Coil section.

Whenever you see these WARNING and
CAUTION symbols, heed their instructions!
Always follow safe operating and maintenance
practices.

A WARNING

This warning symbol identifies special
instructions or procedures which, if not
correctly followed, could result in per-
sonal injury, or loss of life.

CAUTION

This caution symbol identifies special
instructions or procedures which, if not
strictly observed, could result in dam-
age to or destruction of equipment.

This manual contains four more symbols (in
addition to WARNING and CAUTION) which will
help you distinguish different types of informa-
tion.

NOTE
OThis note symbol indicates points of par-
ticular interest for more efficient and con-
venient operation.

e Indicates a procedural step or work to be
done.

Olndicates a procedural sub-step or how to do
the work of the procedural step it follows. It
also precedes the text of a NOTE.

* Indicates a conditional step or what action to
take based on the results of the test or inspec-
tion in the procedural step or sub-step it fol-
lows.

In most chapters an exploded view illustration
of the system components follows the Table of
Contents. In these illustrations you will find the
instructions indicating which parts require spec-
ified tightening torque, oil, grease or a locking
agent during assembly.



LIST OF ABBREVIATIONS

A ampere(s) Ib pound(s)
ABDC after bottom dead center m meter(s)
AC alternating current min minute(s)
ATDC after top dead center N newton(s)
BBDC before bottom dead center Pa pascal(s)
BDC bottom dead center PS horsepower
BTDC before top dead center psi pound(s) per square inch
°C degree(s) Celsius r revolution
DC direct current rem revolution(s) per minute
F farad(s) TDC top dead center
°F degree(s) Fahrenheit TIR total indicator reading
ft foot, feet Vv volt(s)
g gram(s) w watt(s)
h hour(s) Q ohm(s)
L liter(s)
COUNTRY AND AREA CODES
AT Austria DE Germany
CA Canada GB United Kingdom
CAL California us United States
CH Switzerland WVTA Whole Vehicle Type Approval
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Periodic Maintenance Procedures

® Remove:
Rear Fender Front (see Rear Fender Front Removal in
the Frame chapter) (EX650B Models)
Right Center Fairing (see Center Fairing Removal in the
Frame chapter) (EX650B Models)
Air Cleaner Housing (see Air Cleaner Housing Removal
in the Fuel System (DFI) chapter) (EX650B Models)
® Remove the brake pipe joint nuts [C] (EX650B Models).
® Remove the bracket bolt [D] and bracket [E] (EX650B
Models).
® There are washers on each side of the brake hose fitting.
Replace them with new ones when installing.
® Tighten:

Torque - Brake Hose Banjo Bolts: 25 N-m (2.5 kgf-m, 18
ft-1b)
Brake Pipe Joint Nuts: 18 N-m (1.8 kgf-m, 13 ft:1b)
(EX650B Models)

® \WWhen installing the hoses, avoid sharp bending, kink-
ing, flatting or twisting, and route the hoses according to
Cable, Wire, and Hose Routing section in the Appendix
chapter.

o Fill the brake line after installing the brake hose (see
Brake Fluid Change).

Brake Fluid Change

NOTE
OThe procedure to change the front brake fluid is as fol-
lows. Changing the rear brake fluid is the same as for
the front brake.

® | evel the brake fluid reservoir.

® Remove the reservoir cap and diaphragm.

® Remove the rubber cap from the bleed valve [A] on the
caliper.

® Attach a clear plastic hose [B] to the bleed valve, and run
the other end of the hose into a container.

o Fill the reservoir with fresh specified brake fluid.
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Periodic Maintenance Procedures

e Change the brake fluid.

ORepeat this operation until fresh brake fluid comes out
from the plastic hose or the color of the fluid changes.

1. Open the bleed valve [A].

2. Apply the brake and hold it [B].

3. Close the bleed valve [C].

4. Release the brake [D].

NOTE

OThe fluid level must be checked often during the chang-
ing operation and replenished with fresh brake fluid. If
the fluid in the reservoir runs out any time during the
changing operation, the brakes will need to be bled
since air will have entered the brake line.

OFront Brake: Repeat the above steps for the other
caliper.

® Remove the clear plastic hose.
o Install the diaphragm and reservoir cap.
® Tighten:

Torque - Front Brake Reservoir Cap Screws: 1.0 N-m (0.10
kgf-m, 9 in-lb)

® Follow the procedure below to install the rear brake fluid
reservoir cap correctly.

OFirst, tighten the rear brake fluid reservoir cap [B] clock-
wise [C] by hand until slight resistance is felt indicating
that the cap is seated on the reservoir body, then tighten
the cap an additional 1/6 turn [D] while holding the brake
fluid reservoir body [A].

e Tighten the bleed valve, and install the rubber cap.
Torque - Bleed Valve: 7.8 N-m (0.80 kgf-m, 69 in-Ib)

e After changing the fluid, check the brake for good braking
power, no brake drag, and no fluid leakage.
* If necessary, bleed the air from the lines.

Master Cylinder Rubber Parts Replacement

Front Master Cylinder Disassembly

® Remove the front master cylinder (see Front Master Cylin-
der Removal in the Brakes chapter).

® Remove the reservoir cap and diaphragm, and pour the
brake fluid into a container.

e Unscrew the locknut and pivot bolt, and remove the brake
lever.

® Pull the dust cover [A] out of place, and remove the circlip
[B].
Special Tool - Inside Circlip Pliers: 57001-143

® Pull out the piston [C], secondary cup [D], primary cup [E],
and return spring [F].

CAUTION

Do not remove the secondary cup from the piston
since removal will damage it.

GS13130BS2 C
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Periodic Maintenance Procedures

Rear Master Cylinder Disassembly

NOTE €
&

ODo not remove the push rod clevis for master cylinder
disassembly since removal reguires brake position ad-
justment.

® Remove the rear master cylinder (see Rear Master Cylin-
der Removal in the Brakes chapter).

® Slide the dust cover on the push rod out of place, and
remove the circlip.

Special Tool - Inside Circlip Pliers: 57001-143

® Pull out the push rod with the piston stop.
® Take off the piston [A], secondary cup [B], primary cup [C]
and return spring [D].

CAUTION

Do not remove the secondary cup from the piston
since removal will damage it.

GLO7048BS2 C

Master Cylinder Assembly
® Before assembly, clean all parts including the master
cylinder with brake fluid or alcohol.

CAUTION

Except for the disc pads and disc, use only disc
brake fluid, isopropyl alcohol, or ethyl alcohol for
cleaning brake parts. Do not use any other fluid for
cleaning these parts. Gasoline, engine oil, or any
other petroleum distillate will cause deterioration of
the rubber parts. Oil spilled on any part will be diffi-
cult to wash off completely, and will eventually de-
teriorate the rubber used in the disc brake.

e Apply brake fluid to the new parts and to the inner wall of
the cylinder.

® Take care not to scratch the piston or the inner wall of the
cylinder.

e Tighten the brake lever pivot bolt and locknut.

® Apply silicone grease.

Brake Lever Pivot Bolt
® Tighten:

Torque - Brake Lever Pivot Bolt: 1.0 N-m (0.10 kgf-m, 9
in-lb)
Brake Lever Pivot Bolt Locknut: 5.9 N-m (0.60
kgf-m, 52 in-lb)
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Periodic Maintenance Procedures

Caliper Rubber Parts Replacement

Front Caliper Disassembly

® Remove:
Front Caliper (see Front Caliper Removal in the Brakes
chapter)
Brake Pads (see Front Brake Pad Removal in the Brakes
chapter)

® Using compressed air, remove the pistons.

OCover the piston area with a clean, thick cloth [A].

OBlow compressed air [B] into the hole for the banjo bolt to

remove the piston.

A\ WARNING

To avoid serious injury, never place your fingers or
palm in front of the piston. If you apply compressed
air into the caliper, the piston may crush your hand
or fingers.

OPull out the pistons by hand.
® Remove the dust seals [A] and fluid seals [B].
® Remove the bleed valve [C] and rubber cap [D].

NOTE
OIf compressed air is not available, with the brake hose
still attached, apply the brake lever to remove the pis-
ton. The remaining process is as described above.

Front Caliper Assembly
® Clean the caliper parts except for the pads.

CAUTION

For cleaning the parts, use only disc brake fluid,
isopropyl alcohol, or ethyl alcohol.

® Install the bleed valve and rubber cap.
Torque - Bleed Valve: 7.8 N-m (0.80 kgf-m, 69 in-Ib)

® Replace the fluid seals [A] with new ones.

OApply brake fluid to the fluid seals, and install them into
the cylinders by hand.

® Replace the dust seals [B] with new ones if they are dam-
aged.

OApply brake fluid to the dust seals, and install them into
the cylinders by hand.

GLO5067BS1 C
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Periodic Maintenance Procedures

e Apply brake fluid to the outside of the pistons, and push
them into each cylinder by hand.

® Check the shaft rubber friction boot [A] and the dust cover
[B] replace them with new ones if they are damaged.

e Apply a thin coat of PBC (Poly Butyl Cuprysil) grease to
the caliper holder shafts [C] and holder holes [D] (PBC is
a special high-temperature, water-resistance grease).

® |nstall the anti-rattle spring [A].

o Install the pads (see Front Brake Pad Installation in the
Brakes chapter).

® Wipe up any spilled brake fluid on the caliper with wet
cloth.

Rear Caliper Disassembly

® Remove the rear caliper (see Rear Caliper Removal in
the Brakes chapter).

® Remove the pads and anti-rattle spring (see Rear Brake
Pad Removal in the Brakes chapter).

® Using compressed air, remove the piston.

OCover the piston area with a clean, thick cloth [B].

OBlow compressed air [A] into the hole for the banjo bolt to
remove the piston.

A WARNING

To avoid serious injury, never place your fingers or
palm inside the caliper opening. If you apply com-
pressed air into the caliper, the piston may crush
your hand or fingers.

® Remove the dust seal and fluid seal.
® Remove the bleed valve and rubber cap.

NOTE
OlIf compressed air is not available, with the brake hose
still attached, apply the brake pedal to remove the pis-
ton. The remaining process is as described above.

Rear Caliper Assembly
® Clean the caliper parts except for the pads.

CAUTION

For cleaning of the parts, use only disc brake fluid,
isopropyl alcohol, or ethyl alcohol.

e Install the bleed valve and rubber cap.
Torque - Bleed Valve: 7.8 N-m (0.80 kgf-m, 69 in-lb)
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Periodic Maintenance Procedures

® Replace the fluid seal [A] with a new one.

OApply brake fluid to the fluid seal, and install it into the
cylinder by hand.

® Replace the dust seal [B] with a new one if it is damaged.

OApply brake fluid to the dust seal, and install it into the
cylinder by hand.

® Apply brake fluid to the outside of the piston, and push it
into the cylinder by hand.

® Replace the shaft rubber friction boot [A] and dust cover
[B] if they are damaged.

e Apply a thin coat of PBC (Poly Butyl Cuprysil) grease to
the caliper holder shafts [C] and holder holes [D] (PBC is
a special high-temperature, water-resistance grease).

e Install the anti-rattle spring [A] in the caliper as shown.

e |nstall the pads (see Rear Brake Pad Installation in the
Brakes chapter).

® Wipe up any spilled brake fluid on the caliper with wet
cloth.

Spark Plug Replacement
® Remove:
Stick Coils (see Stick Coail (Ignition Coil together with
Spark Plug Cap) Removal in the Electrical System chap-
ter)
® Remove the spark plugs using the 16 mm plug wrench
[A].
Owner’s Tool - Spark Plug Wrench, 16 mm: 92110-1132

® Insert the spark plug vertically into the plug hole with the
spark plug installed in the plug wrench [A].

Owner’s Tool - Spark Plug Wrench, 16 mm: 92110-1132
® Tighten:
Torque - Spark Plugs: 15 N-m (1.5 kgf-m, 11 ft-1b)
® |nstall:
Stick Coils (see Stick Coail (Ignition Coil together with

Spark Plug Cap) Installation in the Electrical System
chapter)

GL0O5040251 C
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Fuel System (DFI)
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Fuel Injector Power Source Voltage INSPection ............ccuviiiiiiiiiiiiiiiee e 3-91
Fuel Injector Output Voltage INSPEeCHioN ............uviiiiiiiiiiiiieee e 3-92
INJECIOr SIGNAI TEST.....eeeeeiiie e e e e 3-92
Injector Resistance INSPECiON ........cooveiiiiii e 3-93
T =Yoo U ) A Y U 3-94
Injector Fuel Line INSPECHION .......ccoi i i e e e ea s 3-94
Throttle Grip and CabIes .......oooiiiiiiiiieeeeeeeee ettt e e 3-96
Throttle Grip Free Play INSPECLION .......covviiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeee et 3-96
Throttle Grip Free Play AdjUSIMENt............ooi i 3-96
Throttle Cable INStallation ............oo e 3-96
Throttle Cable LUDFICAtION.........coiii e 3-96
THIOtHE BOAY ASSY ..oiiiiiiiiii it e e e et s e e e e e e e et eeeeeeeeeaataaaeeeeeeeenrnnnnnnns 3-97
[dle SPeed INSPECHION ......uiiiiiii s 3-97
Engine Vacuum Synchronization Inspection/Adjustment ..., 3-97
High Altitude Performance Adjustment.............ooio e 3-97
Throttle Body ASSY REMOVAL...........uiiiii et e e e e e e e eeeeees 3-97
Throttle Body Assy INStallation.............coooiiiiiiiii e e 3-98
Throttle Body Assy DiSassSemMDbBIY .......cccooriiiiiiiii e e 3-99
Throttle Body ASSY ASSEMDIY ......cooiiiiii e 3-100
1= o1 SRR 3-101
Air Cleaner Element Removal/Installation ..................euuiiiiiiiiiiiiiiiiiiiieiiiiieiieiiieieeeeeeveenneees 3-101
Air Cleaner Element INSPECHION ..........uuuiiiiiiiiiiiiiiiiiiii e 3-101
Air Cleaner Oil DIraiNiNg ...........uuuiuuuiiiuiiiiiiiiiiirerue ... ———————————————————————————————————————————. 3-101
Air Cleaner HouSiNg REMOVAL............uuuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeeraseeessseeeeeraaaraassraaraaaaaaeaaane 3-101
Air Cleaner Housing INStallation..............ouiiiiiiiii e 3-102
= I 7= o 3-103
Fuel Tank REMOVAL .......coooiie e 3-103
Fuel Tank Installation ..., 3-105
Fuel Tank and Cap INSPECHION ......cccoiiiiiiii e, 3-106
Fuel Tank Cleaning .......cooooeiiiiiiiii e, 3-107
Evaporative Emission Control System (California Model)............ccooeeiiiiiiiiiiiiieeeen 3-108
Parts Removal/lnstallation ..., 3-108
HOSE INSPECHION ..., 3-108
Separator INSPECLON..........coo i 3-108
Separator Operation TESt...........oooiiiiiii e, 3-109

Canister INSPECHION ......cooiiiii 3-109
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Exploded View

Torque
No. Fast R k
o astener Nm kgf-m b emarks

1 |Fuel Pump Bolts 9.8 1.0 87 in‘lb L, S

. Fl Indicator Light (LED)

. Throttle Cable (Accelerator)

. Throttle Cable (Decelerator)

. Throttle Body Assy

. Injectors

. Meter Unit (EX650B Models)

: Apply cable lubricant.

: Apply engine oil.

- Apply grease.

: Apply a non-permanent locking agent.
: Replacement Parts

: Follow the specified tightening sequence.

mo
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